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Summary Sepsis is one of the critical illnesses that threaten human health,with a excessive fee of incapacity
and mortality. Early detection and treatment of sepsis can effectively reduce this ratio. Therefore, the early identifi-
cation of sepsis has end up an worldwide consensus. At present, there are many clinical methods and scientific re-
searches that have been explored in the identification and evaluation of sepsis, and corresponding progress has been
made. This article reviews the early identification of sepsis in four aspects: sepsis-related markers,early identifica-

tion of pathogens,clinical susceptibility of hosts and construction of a comprehensive prediction model, in order to

provide reference for clinical medical workers.

Key words sepsis;early recognition; markers; prediction model

J¥ T RE A AR XS SRR e s 7 R AR S 5] A A I R
CEAIE R R B SRl O 2 0 B SNE 2% D) Rk
o, HEUR R M BRI TR E K. E bR -
BRI 07, TR I 5 0 A6 T 145 151) 249 O e B E AR
(9 2090 M [ AR EE AE R 19 22 0k IR T 1C U, 9 4
RN 35. 5% WIS K M AE 5 R R TE bR £T F
PERBURGIR ST BEA R AL 3

SR I PR M SR AE 1297 5 B AT R F 2016 4 1Y ik
BUE sepsis 3.0 TXB, Ri, X—E X ERET K
Rl PR AR | AR e 2 e 00 5 8 B b A A
—ES UL, FAE 2017 4, i F T A PR 2 (World
Health Assembly, WHA) {2 {f 194 4~k & & 51

VAT E A K AR A F R (B R JE,050051)
A B ANRETR S A

S B AR E A E A

SEFARH

BAEVEH . 2% F .E-mail: gikyl14@sina. com

SO A R I 1 BT A2 W RN AR B D Ak — Bk
W H B SR 14 R 0 FL 0 0 B
fie 1t . FEAE 2020 KR AT T E MR E R
W 5 BEWT 22 & R AP0 w] L, e
) B3 U T AR © o [ PR BE 45 AR TR MR E
RIT R E T 2, MR 32 BRIk S T
e 2 [A] 4 A B RN 2R A B 2 SR L AR SO R B E A G
Y/ I Ts) R N R R I e SR U )7 R R A
SR OB AL 4 A7 106 R B RE 3R 00 Y
AH GBI 5T AT A
1 BREEEXIREY
1.1 &R B C AR

JHe BEAE A A AT B S B e, DR Ik T R R
Qe FL ™ B R B ) T 0 L JR e A A W v
TEH P RYE T EEAEH,
1.1.1 CRMEH C & H(C-reactive pro-
tein, CRP) J& —F JFF IE & i 2 0 & i, 7R 1

10. 13201/j. issn. 1009-5918. 2022. 07. 011.

SIRARST: Ry, B, Tk am i, 45 Bk B AE 5000 A O 2 Bk R LT . e IR 2012 Jk 3K, 2022, 23 (7): 513-518. DOI:




. 514 - Il K

&

=

A %23 %

B KT 23 B A A 2 A R RN St R R
B0 BT S A, CRP B R A AR A7 28 30 1 4
B RAE (AR FR S PR E T SR I & vk, LT AESK,
I R £ A — B8 F CRP E k48 4 09 4= W s 75

B I AE = R UKL (R = R R, 2016 4R
— RS 45 THFSE AL 5654 1 B Y £ 45 () s AN
LRGSR . CRP X IR #5E 200k R g X 70 i R
BEE R 0. 7595 % CI 0. 69~0. 79) , ¢ T K 0. 67
(95%CI 0.58~0. 70,

1.1.2 FF45EIR %45 % i (procalcitonin, PCT)
S T TR U T OB AR T A ™ B R B R R R
TR RGN IR A, IS WM EEE 7 m A
BRENREE SRR E. 2018 4/ 7 — I meta
AFEES T PCT Ml CRP X e 35 i 12 Wi v B 14 114 9
TWESY , B 3% 2 B A W Aw AR W Y R R A A
[CRP:0.80(95% CI 0.63~0.90), PCT: 0.80
(95%CI 0.69~0. 8D |, H - EMIEREERHR
iH2F 3 L[ CRP:0. 61(95%CI 0.50~0.72);PCT:
0.77(95%CI 0.60~0.88)]", {H PCT 1 K& W
JHe B AE 1 A= W bR B AT = A R L K PCT K
AR B R Tl SR,

1.1.3 I35 AT PE A AR o Ak b e 14 A i
T AR 40 A fE B 14 A (sCD14-ST) &
— FCAE A T A0 M 3R T OB A 1 RT DA R R M A
FE RN ERBEZELAHEE S L, T &
BNHERMCAFSHEY, 5 PCT MG KN H 68
AT, 2019 4F—30 meta 53 A7 7~ , sCD14-ST )
R FEE S S O 0,84 (95% CI 0.80 ~
0. 88)H1 0. 73(95% CI 0.61~0.82),PCT [ R i
JE VAR S 5 43 R 0,80 (95 % CI 0. 75~0. 84) Fll
0.75(95%CI 0.67~0.81),

1.1.4 IL-6 TIL-6 f&—Fh B A% 40 i A 7, CRP
B A R 4y Wb A2 11-6 BR B, 7E J g o
B IL-6 1 T R PCT R CRP. 2 ik 7 E
BHERW LA EY S, 2019 48—
HIBEHE X AT SRR R T 1L-6 2 Wi (8. 45 B %
B TL-6 W] T X 43 Bk 35 E A1 xF BEZH, v B T IX
53 e B M AR v A B2 5E 5 1L-6 /K-l Ll PCT
CRP /K FHAEm M2 Wi E" .

1. 1.5 hikignig&m CD64  CD64 & —Ffi iy
BRAE A2 v PR A B L PO Rk AR g
e AR RS I = W N NS B e o v . ]
CD64 # 3k I 2 8 mt* . 2019 4, Yeh 25 )
meta J3HF L8 T CD64,PCT F1 CRP 784 I 5 A
Jie B A S8 b B vE A R L CD64 Y R BN 0. 87
(95%CI 0.80~0.92), % 5 FEH 0.89 (95% CI
0.82~0.93), X T CD64 A fEH PCT 1 CRP
AETE A2 Wi Me B3 A A W A 2020 4E I — R £ ik
WS T e 0 AH G A WA AR ) Sk L 25 R 116
K CD64 % PCT Ml CRP B B4 2 Wi (. &

11864 CRP F1(E)PCT Wiz Wi (i o e,
1.1.6 T /D RNA  1F 3 /N RNA (circulating
microRNA, miRNA) & — Fl 3E 4 % /N RNA, 7F 5t
fEfF B R EMEEN. EREERHEDN
AhJE I H & P miRNA-146a. miRNA-223 ., miR-
NA-15a.miRNA-16 Fl miRNA-150 %5 £ 42 # 1Y
miRNA, X2 miRNA A[ g2 5 1 &6 A S R
SE S N R VA L N B2 D) e B RS ORI B M g BE Y A
N 2B AR R R miRNA E i EE 2
T 7 T8 A9 I DR A (L. 7 00 e 5 R A Ak
miRNA-146a,miRNA-223 F1 1L-6 , CRP f¥ il £
M FH Carea under the cure, AUC) 43 5l & 0. 804,
0. 858.,0. 785.,0. 589 "), Liu %™ B 5% & Bl miR-
NA-381-3p MIFEILTE 102 i I 35 iF 8 % b 1 2 %
£, ROC Hi £k 3 #r miRNA-381-3p Xt e £ 4 1Y &
Wi {8, AUC & 0. 899, #E#RiH, miRNA-378a-3p
VE S} R4 AH 2 19 miRNA, 54 5 &5 K N &4 1iF
(SIRS) H 1Y ¢ 1 #% ‘B £ ¥ (sequential organ fail-
ure assessment, SOFA) /> & i FH AP &
I — T AF 58 B ROC i £6 3% 45 T miRNA-
378a-3p FEMEEEAE P A I R 2 Wi (. He AUC, R
TR R S 4 R 0,907 .82, 5% F1 81. 9% , %
B miRNA-378a-3p ELA X 43 ik B AE £ & A0 {d B A
BRI,
1.2 R A=W 08 B A s i

P K e 2 G ) 2 A A I i T TE
F R AU S SR R4 A T I AR 2 R
bR YA W MR E A A E R, B
AR B R RN ESCENEE N E A RN
Ui fe X A R W B B AL 0 D vk
1.2.1 B4z FERYE RG2S h e —]2%
BB HE A DNADNA W JF 5 8 f A4 9115 B
2RI Y VA e R Ay AT L R B D BE AN 45 A . D E
PRI 2 2 2 44 3 2 & B 5116 R [ 2 A S B 19 A7 380
W DIREEHFA RN BE RO RE TR E
4% (single nucleotide polymorphism,SNP) 4347,
G A TR IR B L5728 \RNA T3 (RNAD 12
YR, VP28 & . 25 9% 5 R IR 50 A4 A
AR 5 T e gk 3 R L 41 AR 5L CD
14, I8 £ ¥ 4% & & A (lipopolysaccharide binding
protein, LBP) , 1 7] A8 5 B0 5 4 10 & A1), 1
T B — TR 5T A, VR 3 38 0 Sanger M P 43 BT e
BAE R SR AN T KE T BL(TGF-D 5
e # AE & BCME M OC R, kB TGF-p1 3 [
rs1800469 HyZEf K T>>C Fl rs1800470 iy C=>
T 53 TGF-B1 7K - R AR A 85 0 Zy 8%t XU
FEAR AH OC. T 45 7 3 [ rs1800468 G > A FiI
rs1800471 C>G 54 85 i TGF-B1 /K- Fil i % i
T A XU A 50



571

J 5 A5 R RE L AU Y TF Y 0 « 515 -

1.2.2 A% FERGAYFG, A2
Mot i . MR AE A9 28 K 41 5 1 s A1 A ol RNA
HOopfl SR Z R BRI EE L, —
W FE R W15 32 5 S 41 43 B B A DX 4 Ja g A e J e
PR 2P PR B 6 7. 8 2 AT LA X 43 AN R S0 R R A
Z M By 2 . MU SeptiCyte 52 %5 % Bk &
CEACAM4,.LAMP1.PLA2G7 fl PLACS 3t 4 4~
RNA XK 5 A = 2% BE B 14 e 25 9 3 47 1
W I AE 22 2 KBS D JE AT 58 UE DL X 43 ik 45
FIEE SIRS, 45 4 B 7/n H AUC B 0.89 (95% CI
0.85~0.93)" | SeptiCyte LAB 1 35 [ £ 4 Fi
2 )45 PR At o L S B IX 2 FOE AME ICU 58 1 K
BB RIS . AP A RNA-Seq &£
e 9 44 TNFa,CD14,1L-6 ,CXCL13, Argl ,CX-
CL3.Btla,HIF13 #l Treml mRNA A4 3k b 21
BT IL-10 AR IR AL,
1.2.3 HAFH¥  FHE AR A0 0 58 6%
MREIFABIRWR R  EARARC LR NG
FE TR 40 B AR S AT ml e g 2] RS ot AE M A E
L B 2 — 5 T AT DR Ok Sk R 2 W g A
WIbR &Y s 53— J7 T AT 5% oK Ok Mk B E 1 R 9T A
LIRS MEE Y . BL7E 2006 4E, Kalenka 2550 (i
P8 T e BEAE B M B MR o R B R R AR EAE
0 I AR R IE B AR R A 2 R U e E R
FHRWE AR AT T T H ., Hayashi 850 F] H
I i) B P 2 2R AT 20 5 LI AE B 5 A4S BT
L AR 5 R A B S 8 i B R ) G AR Ak
25 B R W, B HUOIR R R 8 A (transthyretin, TTR) |
CRP ., I8 P A I A 96 R F- (vWF) 358 1ML g Dt IffL 2T
BB M 2 BE A5 A ERE A DL I L 7R [
[ 5 22 1) S AR AR
1.2.4  fUfdH2: Rl e 75 0 0 R 9 B 0 R
P e 9 DA AR R TG I 52 ) A AR i T 0 45 Bl R R RN
brREse., A 2SR AT, 2
1] 72 5 Hb %5 58 A A W FEAS T i A1 /N o AR
FEY) L MR RE 2% P EL AR I AL 2 FRAE L X B AE A (]
Bk S0 AR 53 4 11 S5 7 T LR 5 192 W R YA T A Ok
B, 2 AR I3 I R DR AR AR BT R T A
SRR . 2019 4F Tlaiwy 25570 58 35 35 48 ) 48 15
21 2% 43 BT M IE A A A [l g 25 g L a0 HE B L
B LR il g AR AR A, AT R R A 2% B A
TR 5 A A 7 A 3 R Ak 38 B o T 8 i 2
TN R R AT AR 3 K AR Ak 5 A7 A R 1 2
(75 ) b-TR 2 R T b S AR5 CE A% LD FTIEE RS i 4
FARE CHF ) 9454k . 32 8, Ping &0 BFSE T i
BERE A R I A 4 2 el AR, 25 SR R L AE e i
i Y & e ok AR rp, SRR | AR (R AR+ N Bk 6
MR 0 A IR & B
2 REEHERRIRA

Rt 0 PR iR, 53R B e SIRS A7 L,

i i 2 F X JE e A R N R TR SR Y B
SR T L3 3 15 PRE R B 5 56 25 K A 2E A7 0 )
B PR A A B R AT T2 W, 1 BE A A AT
U YR TT » 306 L33 B e B 19 fioh & 2 ok
EMER ., TEX T, WG RANR SR, B E
95 TR e 0 B A= W 25 W RO IR 9T I
RECY, G E X — AT E LK, SRR
9 B FIRE AR SRR L R AN 2 DL S R 40002 W R
JrOR . HAT. R TMAEYZRY 5 DNA G
G B4 G I 5 95 RA T T LA Rk — [ A, 33 31 A (1Y)
FRAS BT DL Il L PR VR L 98 WL 52 R4S il v T kR
azlonstl - BLAE 2006 4F, 3 T £ # PCR (1 SeptiFast
BARME M, B LIAE 6 h WK E] 25 Fl A TR
) 4 BT T AT 3K S 0 TR R L BT R R 43 ik B
iE BB R R . 505 58 1 I 3% 77 12 Wi A HE  Sep-
tiFast K2l 76 meta 4387 H A9 R AEE Ry 68 %0, ¢ 57
JEh 86 %1%, LAk, 454 PCR Ml DNA 3[4 4
M & 25 A RS- 5 2 TR . 40 Sepsis
Flow Chip SF& R 1E 3 h N 5E % B # .36 Fh 40 #
F1 20 Ff i 24 5 DH ARG . A B9F 5 4 s 1 0 B R S
B 0 7 B RRR S B 43 5 Ry 93. 3 %6 F1 100. 096 . 48
TN A RTINS & A 12 W B 1] R o R e B
LD AR R R X REAS R E A R R
HEAT LR AL 43 B, [A) R B AT v B 0 R K e S
JENOT, Long ZEMYHESE T ICU HF R 78 £y I 3¢
REAS AT 22 JE R 20 B AL 8% 5% L I8 10 0ok E i
SR R I RE AR 15 Sk B M B 25 R R
ICU £ 3 1Y & 1k 12 W 2 805 N o o 8% 3% 1
12. 82 %6t 25 46 = 2] B0 2 FE IR 4 BT 19 30. 77 %4
R T R R T R B 2 W E
EIAE L&A —Fp B AR AT LA AEME— e
R 3 — s AT R 22 w3 56 SR 2R A7 I PR 3R
L ORIUREW
3 BEMIRKS RS

Jie i s CH 22— SR e T D AR B R R
15 . MR R A AR AR B S R Y N RE
J1. FERE R BB K Z e MR
R B E B IE W N RS BT EREY ., IF
Z 5T F ] M BEAE (1) & A2 26 A BB A AR I 1 3 K
MW . Martin 559 9 0F 58 R, 2 F B H
F14) e 25 R A X AU 2 AR R Y 130 1 5. BAERR
BAERE KB SRR TE 2 . X 5 BFENE
FEAN RS A AR AR A A OC A I RE B g
TR YN G R 5T 2 B B R AR
Jp A5 DR s B e AU B i 2 ~6 fEL BB IR
g BB R EERE R TS RO R OE R A BB B K Y
N 3X T B8 5 05 R N B A7 76 25 G 328 10 i) AH 6 .
JiE 5 25 5 AR e B 3R I W 24 A R VW IR o A e 5
JiE 5 AE R 7 T A U AR T [RER R R S
F 52 G PE PN 1 B W AFAE R T RE Z B, X A



. 516 - Il K

\e

N

Ju

7R s %23%

T A e B RE B XU 22 LU OE B AR 00
4 ZEWMNRIMBE
4.1 oA

g BDIRZS T B9 R B AR B A RR R A I R 3R B0
Jie B AE B IR AN A6, Ol T fE B R TR I B E AR
F LR A I TR 2% BB PE 4 B o N B T A IR
Wivk ¥t ., B 1992 4E LIk . SIRS 145 i — EH 8 H T
1 e 0 TR0 W ol i R AT . RIS W R R RE L 6
/2 44 SIRS 2 WidnifEh i 20 2 4, SR, i
F SIRS 1] Hy 45 Bk e o R AR B e v s A ik % B
X TR I RE ST 25 . AR R T L M E T
e F T SIRS WML, 2016 il T e f4E-3 B
FE L, U0 EE BT e 7 RE 12 W 5 v B R R R DY
i B A B ST BRI S 4R B Yy BE A, SOFA
VE4y bt BD A5 21 5 ALY P4 SR A 0~4 43l i
& VPAG R ) BE L BE a2 8 TS D AR L i3 B
B E IR K, SOFA PE4r 75 Bk f7 — s s
5=, TR AL AN A A RS 222
FIE S0 B o 25 A By B X e 5 08 AH DG 2% B D) RE B
T 09 VA, e /5 5E-3 T 41 4 72 £ P SOFA
PE43 (quick SOFA,qSOFA) , X & — A~ 3 T 1L & |
WP Je VIR AS 3 MR EIITE 2 R, A AT
A2 AE 2 UL qSOFA H5 4 12 A 2% 2 ik 3
SE . AR MELEIE ICU MR ML T ICUCAUC 0. 81
vs. 0. 66) , fREFAE-3 T AE 4L 2 WUfH H & >k iR 5] ICU
Hh T RE Sk e BERE 1Y B E Y SR, B R 2K
] 65 P B 59X B UE T qSOFA Y R A5 4 8, &
B AT BE AR Fe WA R IR B R K2R
WEFEPEAR 1902 qSOFA X9 58 2R 14 T 1 % , i
S W R . P SIRS Ar i 76 12 Wi ik
i 7 T B ABURG L T qSOF A A o 76 T0 I ik 75 9 8 %
4 e s A6 2R TG SR E A . W E AT B EE 4 O TR
I e JUT 52 i 8 AN B P L AT AR 9 Sk AR AR T )
IT (SAPS ) ik (51 38 28 4 i 2 Fir A= 9 s 7 40 R e e
LA ) AL X b B — B A AR A W TR A T
A8 o (H H 4> BU0RT BEA 24K A e () SR g a0
4.2 HLASE ST T A A

T AR S LA 2 2T 1 S — B o B B8 A
GoiteF 7 e BUTE R 2 0 R SR T A T
H AT XS 25 5 v 5 5o 3 09 00 550, 2R, 76 208
WHERKHAE R AR OEHBRGELT . P
A BIEEM TSSO =Y ETIREAE R
52, O A e T E 10T 2 ML A% 2F 2T A AR )
Bedoya 281500 H i 78 1 = 90 155 % ik 750 S8 3 100 3k
Rl TR A ITIE 25 N SE 00 == ke A AT 25 A T8
v 7 3 R R 3 0 A 8 R 4% (MG P-RNIND A4 2 i
e 75 0 RS A I 0 LG I L B 3 R LA AL 2% 2
M7 BEALARAR (RF) L Cox [0 (CR) FI4E 531 28 #
Ml 4 (PLR) & #, 3f 5 1% 48 SIRS. ¢SOFA X
NEWS 43 17 H e, 45 3% /R MGP-RNN 7£ &

JiJE 4 h YT R EEAE (1 C Zeit e R 0. 88, RF

0.836, CR 24 0.849, PLR 2} 0.822. SIRS N

0.756,NEWS } 0. 619,qSOFA 2 0. 481, HL#%*%

AT AL SOFA (qSOFA Al SIRS B K

IR H R 2 2/ i e R 45 21, AT

fili ok 7 B O 5 g% ATl i — 2B R IR LA .
g5 b X T M ERAE I 2 W IR IRE A 1Y

PR Y L 1L-6 K CD64 Bl H A7 5 5 1 2

JEE IR S T 5 K A A8 B A L 3 e S e SR

KA TG BT X e BEE 2 W T = B R . A

SIS S AR NE BN i B AT AR R B RE B )

BEAE A [F] Bof 1) S8 2R3k a5 15 2 S AR ™= 4 . |

X — 400 ATS Ak 7 ) 20 PR R B B e = KPR 11 i

PREGUE . 350 1Y A 2 M e i 2 S L 5 L 1 3 S

AHEAE IR A A o H I RME 19 i PR AR &

T 2 A S5 A Sl R 2 R o 57 i PR ) 82 Y R 1

53 5 G0 R f A Ik B RE 19 % AR SE i B AR AL

MRS A RSB BRI 25 vh 5

S % 3k

[1] Rudd KE. Johnson SC, Agesa KM, et al. Global, re-
gional, and national sepsis incidence and mortality,
1990-2017 : analysis for the Global Burden of Disease
Study[J]. Lancet,2020,395(10219) :200-211.

[2] Xie J,Wang H.Kang Y. et al. The Epidemiology of
Sepsis in Chinese ICUs: A National Cross-Sectional
Survey[ J]. Crit Care Med,2020,48(3) :e209-¢218.

[3] Evans L,Rhodes A, Alhazzani W, et al. Surviving sep-
sis campaign:international guidelines for management
of sepsis and septic shock 2021 []J]. Intensive Care
Med,2021,47(11) :1181-1247.

[4] Seymour CW, Gesten F, Prescott HC, et al. Time to
Treatment and Mortality during Mandated Emergency
Care for Sepsis[J]. N Engl ] Med. 2017, 376 (23):
2235-2244.

(5] EA B AR, 5. [ e 3 AE 7391 0B 55 FH i
AR FILR[T] KK 2L 4, 2020,21(7):517-
529.

[6] Tan M,Lu Y,Jiang H,et al. The diagnostic accuracy
of procalcitonin and C-reactive protein for sepsis: A
systematic review and meta-analysis[ ] ]. J Cell Bio-
chem,2019,120(4) :5852-5859.

[7] Liu Y,Hou JH.Li Q.et al. Biomarkers for diagnosis
of sepsis in patients with systemic inflammatory re-
sponse syndrome:a systematic review and meta-anal-
ysis[ J]. Springerplus,2016,5(1):2091.

[8] Kondo Y,Umemura Y, Hayashida K,et al. Diagnostic
value of procalcitonin and presepsin for sepsis in criti-
cally ill adult patients:a systematic review and meta-
analysis[ ] ]. ] Intensive Care,2019,7:22.

[9] Schulte W, Bernhagen J,Bucala R. Cytokines in sep-
sis:potent immunoregulators and potential therapeutic

targets, an updated view [ J]. Mediators Inflamm,
2013,2013:165974.



BTl

JEEIAT L 45 L MR RE L0 TR 0 ) T 5 .

517 -

(10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

Rios-Toro JJ, Marquez-Coello M, Garcia-Alvarez JM,
et al. Soluble membrane receptors,interleukin 6. pro-
calcitonin and C reactive protein as prognostic mark-
ers in patients with severe sepsis and septic shock[]].
PLoS One,2017,12(4) :e0175254.

Song J,Park DW,Moon S, et al. Diagnostic and prog-
nostic value of interleukin-6, pentraxin 3,and procalci-
tonin levels among sepsis and septic shock patients:a
prospective controlled study according to the Sepsis-3
definitions[ J . BMC Infect Dis,2019,19(1):968.
Dimoula A, Pradier O, Kassengera Z.et al. Serial de-
terminations of neutrophil CD64 expression for the di-
agnosis and monitoring of sepsis in critically ill pa-
tients[J]. Clin Infect Dis,2014,58(6) :820-829.

Yeh CF,Wu CC,Liu SH,et al. Comparison of the ac-
curacy of neutrophil CD64, procalcitonin, and C-reac-
tive protein for sepsis identification: a systematic re-
view and meta-analysis[ J]. Ann Intensive Care,2019,
9(1):5.

Pierrakos C, Velissaris D, Bisdorff M, et al. Biomark-
ers of sepsis: time for a reappraisal [J]. Crit Care,
2020,24(1) .287.

Wang JF, Yu ML, Yu G, et al. Serum miR-146a and
miR-223 as potential new biomarkers for sepsis[]J].
Biochem Biophys Res Commun, 2010, 394 (1) 184-
188.

Ma Y, Vilanova D, Atalar K, et al. Genome-wide se-
quencing of cellular microRNAs identifies a combina-
torial expression signature diagnostic of sepsis[J].
PLo0S One,2013.,8(10) :e75918.

Wang L, Wang HC,Chen C,et al. Differential expres-
sion of plasma miR-146a in sepsis patients compared
with non-sepsis-SIRS patients [ J]. Exp Ther Med,
2013,5(4):1101-1104.

Neill LA, Sheedy FJ. MicroRNAs: the fine-tuners of
Toll-like receptor signalling[ J]. Nat Rev Immunol,
2011,11(3):163-175.

Kingsley S, Bhat BV. Role of microRNAs in sepsis
[J]. Inflamm Res,2017,66(7) :553-569.

LiuJ, Yang Y,Lu R, et al. MicroRNA-381-3p signa-
tures as a diagnostic marker in patients with sepsis
and modulates sepsis-steered cardiac damage and in-
flammation by binding HMGB1 [ ] ]. Bioengineered,
2021,12(2):11936-11946.

Caserta S, Mengozzi M,Kern F,et al. Severity of Sys-
temic Inflammatory Response Syndrome Affects the
Blood Levels of Circulating Inflammatory-Relevant
MicroRNAs[ J]. Front Immunol,2017,8:1977.

Wang Q, Liu K, Jin C. Clinical value of microRNA-
378a-3p in sepsis and its role in sepsis-induced inflam-
mation and cardiac dysfunction [ J]. Bioengineered,
2021,12(1) :8496-8504.

Goh C, Knight JC. Enhanced understanding of the
host-pathogen interaction in sepsis:new opportunities

for omic approaches[J]. Lancet Respir Med, 2017, 5

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(3):212-223.

Skibsted S.Bhasin MK, Aird WC, et al. Bench-to-bed-
side review: future novel diagnostics for sepsis-a sys-
tems biology approach[]]. Crit Care, 2013, 17 (5):
231.

Mansur A, Liese B, Steinau M, et al. The CD14
rs2569190 TT Genotype Is Associated with an Im-
proved 30-Day Survival in Patients with Sepsis: A
Prospective Observational Cohort Study [ J]. PLoS
One,2015,10(5) :e0127761.

Zheng R, Fu Z,Zhao Z. Association of Transforming
Growth Factor 1 Gene Polymorphisms and Inflam-
matory Factor Levels with Susceptibility to Sepsis
[J]. Genet Test Mol Biomarkers, 2021, 25 (3);187-
198.

McHugh L.,Seldon TA,Brandon RA,et al. A Molecu-
lar Host Response Assay to Discriminate Between
Sepsis and Infection-Negative Systemic Inflammation
in Critically Il Patients: Discovery and Validation in
Independent Cohorts[J]. PLoS Med, 2015, 12 (12):
e1001916.

Xu D, Liao S,Li P,et al. Metabolomics Coupled with
Transcriptomics Approach Deciphering Age Rele-
vance in Sepsis[J]. Aging Dis,2019,10(4) :854-870.
Mocellin S,Rossi CR,Traldi P,et al. Molecular oncol-
ogy in the post-genomic era: the challenge of pro-
teomics[ ] ]. Trends Mol Med,2004,10(1) :24-32.
Kalenka A, Feldmann RE Jr, Otero K, et al. Changes
in the serum proteome of patients with sepsis and
septic shock[ J]. Anesth Analg, 2006,103(6):1522-
1526.

Hayashi N, Yamaguchi S, Rodenburg F,et al. Multiple
biomarkers of sepsis identified by novel time-lapse
proteomics of patient serum[]]. PLoS One, 2019, 14
(9):e0222403.

Ilaiwy A, Ten HG, Bain JR, et al. Identification of
Metabolic Changes in Ileum, Jejunum, Skeletal Mus-
cle, Liver, and Lung in a Continuous 1. V. Pseudo-
monas aeruginosa Model of Sepsis Using Nontargeted
Metabolomics Analysis[J]. Am J Pathol, 2019, 189
(9):1797-1813.

Ping F,Li Y.Cao Y,et al. Metabolomics Analysis of
the Development of Sepsis and Potential Biomarkers
of Sepsis-Induced Acute Kidney Injury[J]. Oxid Med
Cell Longev.2021,2021:6628847.

Singer M, Deutschman CS, Seymour CW, et al. The
Third International Consensus Definitions for Sepsis
and Septic Shock(Sepsis-3)[J]. JAMA,2016,315(8)
801-810.

Dubourg G, Raoult D, Fenollar F. Emerging method-
ologies for pathogen identification in bloodstream in-
fections:an update[ J]. Expert Rev Mol Diagn, 2019,
19(2):161-173.

X /INEE kL B X0 AE B2 B I8 4 WA ) o BR TR R e A I
XA ML), BB 2 ,2017,46(35) :4927-4929.



+ 518 - 7 ¥

&

%23 %

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Ma X, Li Y. Liang Y, et al. Development of a DNA
microarray assay for rapid detection of fifteen bacteri-
al pathogens in pneumonial ] ]. BMC Microbiol, 2020,
20(1):177.

Dark P, Blackwood B, Gates S, et al. Accuracy of
LightCycler SeptiFast for the detection and identifica-
tion of pathogens in the blood of patients with suspec-
ted sepsis:a systematic review and meta-analysis[ ] ].
Intensive Care Med,2015,41(1):21-33.

Galiana A, Coy J, Gimeno A, et al. Evaluation of the
Sepsis Flow Chip assay for the diagnosis of blood in-
fections[J]. PLoS One,2017,12(5) :e0177627.
Decuypere S, Meehan CJ, Van Puyvelde S,et al. Diag-
nosis of Bacterial Bloodstream Infections: A 16S Met-
agenomics Approach[ J]. PLoS Negl Trop Dis, 2016,
10(2) :e0004470.

Long Y.Zhang Y.Gong Y.et al. Diagnosis of Sepsis
with Cell-free DNA by Next-Generation Sequencing
Technology in ICU Patients[J]. Arch Med Res,2016,
47(5) :365-371.

Martin GS, Mannino DM, Moss M. The effect of age
on the development and outcome of adult sepsis[]J].
Crit Care Med,2006,34(1) :15-21.

Starr ME, Saito H. Sepsis in old age:review of human
and animal studies[J]. Aging Dis, 2014,5(2):126-
136.

Gavazzi G,Krause KH. Ageing and infection[J]. Lan-
cet Infect Dis,2002,2(11) :659-666.

Wang Z.Ren ], Wang G, et al. Association Between
Diabetes Mellitus and Outcomes of Patients with Sep-
sis: A Meta-Analysis[ J ]. Med Sci Monit, 2017, 23
3546-3555.

Schuetz P, Castro P, Shapiro NI. Diabetes and sepsis:
preclinical findings and clinical relevance[ J]. Diabetes
Care,2011,34(3):771-778.

Perl SH, Bloch O, Zelnic-Yuval D, et al. Sepsis-in-
duced activation of endogenous GLP-1 system is en-
hanced in type 2 diabetes [ J]. Diabetes Metab Res
Rev,2018,34(4) :e2982.

Liang H,Ding X, Li L,et al. Association of preadmis-
sion metformin use and mortality in patients with
sepsis and diabetes mellitus: a systematic review and
meta-analysis of cohort studies[ J]. Crit Care,2019,23
(1) :50.

Shah FA,Mahmud H,Gallego-Martin T,et al. Thera-
peutic Effects of Endogenous Incretin Hormones and
Exogenous Incretin-Based Medications in Sepsis[J]. ]
Clin Endocrinol Metab,2019,104(11) :5274-5284.
Tew M, Dalziel K, Thursky K, et al. Excess cost of
care associated with sepsis in cancer patients: Results
from a population-based case-control matched cohort
[17. PLoS One,2021,16(8) :¢0255107.

McCreery RJ,Florescu DF,Kalil AC. Sepsis in Immu-
nocompromised Patients Without Human Immunode-
ficiency Virus[]J]. J Infect Dis, 2020, 222 (Suppl 2):

(53]

[55]

[56]

[57]

[59]

[60]

[61]

[62]

[63]

S156-S165.
Bone RC, Balk RA. Cerra FB., et al. Definitions for
sepsis and organ failure and guidelines for the use of
innovative therapies in sepsis. The ACCP/SCCM Con-
sensus Conference Committee. American College of
Chest Physicians/Society of Critical Care Medicine
[J]. Chest,1992,101(6) :1644-1655.
Vincent JL.de Mendonca A.,Cantraine F,et al. Use of
the SOFA score to assess the incidence of organ dys-
function/failure in intensive care units: results of a
multicenter, prospective study. Working group on "
sepsis-related problems" of the European Society of
Intensive Care Medicine[ J]. Crit Care Med, 1998, 26
(11):1793-1800.
Seymour CW, Liu VX, Iwashyna TJ,et al. Assessment of
Clinical Criteria for Sepsis: For the Third International
Consensus Definitions for Sepsis and Septic Shock ( Sep-
sis=3)[J 1. JAMA,2016,315(8) :762-774.
Probst L, Schalk E. Liebregts T, et al. Prognostic ac-
curacy of SOFA,qSOFA and SIRS criteria in hemato-
logical cancer patients: a retrospective multicenter
study[J]. ] Intensive Care,2019,7:41.
Tian H.Zhou J. Weng L. et al. Accuracy of qSOFA
for the diagnosis of sepsis-3:a secondary analysis of a
population-based cohort study[J]. ] Thorac Dis,2019,
11(5):2034-2042.
Harada M, Takahashi T, Haga Y, et al. Comparative
study on quick sequential organ failure assessment,
systemic inflammatory response syndrome and the
shock index in prehospital emergency patients:single-
site retrospective study[J]. Acute Med Surg,2019,6
(2):131-137.
Serafim R,Gomes JA,Salluh J,et al. A Comparison of
the Quick-SOFA and Systemic Inflammatory Re-
sponse Syndrome Criteria for the Diagnosis of Sepsis
and Prediction of Mortality: A Systematic Review and
Meta-Analysis[ J]. Chest,2018,153(3) :646-655.
Long B, April MD. Are qSOFA Criteria Better Than
the Systemic Inflammatory Response Syndrome Crite-
ria for Diagnosing Sepsis and Predicting Inhospital
Mortality? [J]. Ann Emerg Med, 2018, 72 (4):470-
472.
Moreno-Torres V, Royuela A, Munez E, et al. Better
prognostic ability of NEWS2, SOFA and SAPS-II in
septic patients[ J]. Med Clin(Barc),2021.
Beam AL,Kohane IS. Big Data and Machine Learning
in Health Care[J]. JAMA,2018,319(13):1317-1318.
Yu KH, Beam AL, Kohane IS, Artificial intelligence in
healthcare[ J]. Nat Biomed Eng,2018,2(10):719-731.
Bedoya AD, Futoma J, Clement ME, et al. Machine
learning for early detection of sepsis:an internal and
temporal validation study[J]. JAMA Open, 2020, 3
(2):252-260.

(A3 B H1:2022-01-08)



