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[Abstract] Sepsis is a serious disease with high incidence and mortality. The pathogenesis, clinical manifestations, and multiple
organ dysfunction of sepsis are complex and diverse, and this high heterogeneity leads to many challenges in the treatment of sepsis. The
ideal treatment of sepsis should be based on its subphenotypes and targeted to the specific one. This review summarizes the research
progress on phenotyping of adult sepsis from the relevant definitions, research methods, existing subtypes (such as based on molecular
mechanism, pathophysiological mechanism, clinical manifestations, etc.), and the possible new subtypes in the future. We expect to flash a

light on the discovery of new subtypes and the basic clinical research for the treatment of septic subtypes through this paper.

[Keywords] sepsis; septic shock; phenotyping; machine learning

T f& BOE Wi 472 (intensive care unit, ICU)
B A, HIER | BkREE AT git,
ICU H [A] Jie 5 BOE A9 AN ER G T A ICU i JE B
30%~50%, M e EEAE AH S FET - 9l 5 4 BR T A AE T
95 151 119 EE A9 v 15 19,7963 H RIS R EEIE (35 97 AT AT
TEVE Z )8, 2 1CU & I T I ) — A4~ T 2 Bk
Ik PR L W 75 1 v 88 S 0 e 2 SRy Rl 17 o 2 it

WZ—. 18 ERARPRES (i . P JEREEA |
IO BEE R RIS | R R A
(AR BB TS B[R] — i AT A R A [F]
PROLIERGY | i T2 G SO i JEE iR SRR | AN [ A
i B AR B 22 () A R BEAS [ R P A D g
BRAAE, X s E o B EUREHIE Y IR R R 2
FEVES U, B X MR BEAE 1R T 7 58 A B

(BE£WMB] HEEAARAHA(81873116)

MEEEN] Hie, B, R M BiE g )y i T
[EE1EH] WER, E-mail: gprg@126.com; FREZ, E-mail: 619323963@qq.com



@ WD A5 200349 A28 Hiasts HioM)

Y7 I )3 A5 5 TR R B i B S e, i o)
SEHE A MEREAE PR o B D0 S [ R T iUk, H
78 73 KB P T e YR R I e SRR v B R
DAL 2% 7 T 85 B S PR DR T R B A A R 22
S, TR I AN Ta] 990t 2 HG g R S Jo P ) — B
— IR AL IREEAE 1T S TR R B, MRREAE AY
97 S B B MR AR R BII, #L
w2 Tk AT B 2 IR REAE FUAE B A T B N
FEAKCT RO 8 25 5 B

X AN R AR AEAR e PR R I AT T A AN
WH ML IE R 10" SERIRIT TR . K
TR SR Y B S B U TR T R 2
BT B o HL A B — R AR A A AR A T R A iR
Jr A E R o AR TG 07 1 S IR HE S
SYEIREE R T, 0 e AR S Bk BEAT 23, R
) e 16 R B )7 A R L ) R AR SR
PEIT s AL WA T, 2EAT RS 0,
XF T AR IR REAE BB AL . B TR B R

)=
1 MRESETRNEXEXRHFRTE

L1 TR OCE SC B AT PR 15 T
iE I3 AW SE BRI AR TE W ATE R . Reddy FE9 7 HLAVF
FEp e, RAESE HA LR LA AR s R — 4
i PRAAE 5 M2 B4 BAT AR SR B R A — 4 3
[FIRAIE, GEEAER R | 2R IR Y
FOREEE AT 5 A BN B AT B9 A A AL
A BEAIGIT AT A — BRG] 2. 42
fift, W% A LR AT B — R TR 7 AR o

12 RERAE RIS BT AR I [
PR AR AR DR AT TR R0 T B J7 i,
RV SHENCE SrRrS SRV IF Ry B S L iR
W ZRFEERE . Pldess kiR R TR B iz
5, RAGTFRNUS, SR AN AR, W REUr
MBS e R ) KAl ] =2, WE e
TSR IR 3 AR, JC A~ > TR
RIEE . WL R KR B 2% (4 e e R0 7 T
BAWRMAHE, HEre ) Z T R8s TR 7>
Br Rz 48, A B . AR o B B BE AR B
MEFZ IR AF SR WS 27~ R TEMRERAE 2 B Y
HEJE, OB ZNH .

2 HREETRRSE

2.1 FETOTHPRMTEAE R 15 RN AR 5
TEMCEEAE A e TRV Pl S 2R, WP ke BT

7545 MR REAE 5y BN B FUR AH R SE R BTy T4
I 26 PRI R IR S e T 20 1 40 B A i TR RS, e ml

JEFE P S S P AT 4 G M B SR 2 I ] T s e A
04 1ML 2P SR 23, 3 3 A I SR A 1 4 il R A
ZH AT A Davenport LU PR i SR R
IE VAR5 (Sepsis response signatures, SRS) 5 e ERAE
AR Y S0 5 D RE S TS A G, SRS1 K I hy Ho Ji 411
i, T SRS2 RPN HAT G iE M [RIAE, AFSE
FWIE MR RE R s JR 3 ), SRS N AR 5 &k vl (4%
BIT Z R E W W s BAE T, B e i 1k iy
SRS2 A 1Y A8 7 7 Ik ) B Jo 28 ] e o i A8 32 B . T
=517, 7 Sweeney SIS R SE A5 B (1 3 A i W77
I S B p e Y il X W G 1| e e R
(coagulopathic endotype, CE VA A AEESAL TS N
V. A (adaptive endotype, AE) M R fiE P W 5
(inﬂammatory endotype, IE) % A M B 1 A fE 3k 25 .
AW A CE (B H G IE A i (40% ), AE SR
IR FERE IR AR (%)), R4S (PRFMEIE IS 3. Mk
BEAE S MeREAE AR e IR T I PRAE R (2021)) (LA AR
“2021 WL SSCHERE " ) A T A7 ke 2 A PR v 144 i 4
BT B RATRYY R, (HARE Sweeney USR5
AN 7] I EERE B R R 8 S AN R AR, B ik
X PP R BERE 53 BY AT FH T AR ME B BT R VA 7 e
SERTERI S FIK o 380, BT BRI 2 Al ¢
(corona virus disease 2019, COVID-19) f& B & & ) W
SEHUGIESE T AE, CE. IE NRIATFEAE B L SRt R
(DG ZRPY, A T P IR R 1) S 78 S 57 i o
P B MR ERIE FR A LRI B 2SR I R P2
SRR A 2 | S 2 A RRAR S 5 Im R B
FET KU B B D Re Bt A AL Ge il PRIEAS , an)v 5t
NE WP 4 (sequential organ failure assessment,
SOFA) . 2 M 4= B 2% F0 02 M AR S WA I
(APACHE 11 )% 174 75k, SO/ RS insim il BA
ATl BR AR B AP RHIE A B BEAE R DX A7 0 2
HE— PRI X 2 R BB TR AT XU 43 )2, AT
INAARACFE T XU 43 J2 BOAS BE - BEINT 0 R A
7T SR o — TR S P A 5 ek T M R
RE TG 2T o3 Bt REEAE A8 42k DR 4 1l 94 Ak
Fikilk, RIS 4T N MREERE 53 20T
FAS: 53 /2 (molecular diagnosis and risk stratification of
sepsis, MARS)1—42 Hih | MARS1 [ [# A fusis K
AT L D RE B R F TR B b, U Rk
B, AEAPAE RS, AR, WA RIS 1Y
B AT @M . FESR IR —TiFSE T, Baghela %52YiE
1o 45 A MR T R 4 I RNA 31 2 I TR B 2 i &
BT SAH ERALHIA G N A, FEMeRERE R A
BRI PR 2R A0 PR 05 S A PR 8T g 155
R B AR EE I AR B DT R U0 de A 6 1) S
RIELE T8 SIRYT o SR, i PR K 2 SR 2~ A



AN R T ARSI B, BT 22 Ayl PR vy A 5
it — I
2.2 ETHRIA AL A M EEIE R TREE
W B F8 A Y6 KO AR B R, 2016 4R )%
B K (BOGOTA) HLR I 40 T e #55E 1) s B A AL
(BRSO O AR R a5 I N5 71| WS ES % TR NP 1 R
LA A5 ) 2 S (04 P B ) R e 0 B € i 21 i s
5) . FRIIRERENS . SR S e e, A
2D AR IR e T AE A T T Y AR R (T f g
fiE . BEIM D RE AT ) H A AR g A 2Y . 1 Zhang
SEUSVSE 3o 3 W e S LA B ST S Y, e
SRE 43 A G 5 SRR B P 80 R B 2 i Pk P 2R Cummings
SEDOE S LRS- 2 T A AE T AE £ TR L
PARBIR S 11 25 S AE B B IR A e AR 5 Kudo 55073 i
BLaS 2% 21 05 53 O B 1L D RE B A% i Mk B JR 4, 79
FA-DHAFFRHMERE SN, AL, TERIER
SN TN R A B U Ak A B o AN A W L VR 94
I W 55 1 T P A A R T X e B A & AL A
N A

JHEBEAE 114 9 LA P AR e — R AR B S R
o A | S SO R AR S 1 B e T RO B 2 AN
[) 1] RE 23 Bl I B] A HERS T 284k, 2 BCREA e ] 1Y
S B AE P AR 25 AR K IR |, SEBLE TR EE AR
PEHLHI A IR BEAE S B R ME o, (HAR U2, X
o3 BUTT 5 il PR B I LSO 3, R I UM e
MRA R SEISFE, HEMIFEARAEE.
2.3 BT PREE 1Mk REAE 73 1
2.3.1 TR R I EIE B AR I
IR b5 A3 W TR, 7T e e 7 J B W TE 1) e iz
AR, MRS H AT RE B R IR R B TG 1R B .
Bhavani % il i1 43 BT 2U2 FHIR BERE B 10 sh AR TR
ALK o o 4 IR BE A QAL ), 25 dH R A
Gt gl . A BARAS K e AR5 T T AE e B
25 IRAIRA” BTE L AR KR R AR AE 41
Hh Mk, BEFREK, SIHERE, YR
SRR, ARt i R (9.5%) 5 “IEH AR
H” 2y 79% M B FH T LI, JFEAR(5.3%) (LK T
CIRARZELT R, PREUAIRA” EREZ N
e, AHIRIR T e, s m Mk (2.9%) ; “m#k,
GEMIHIRA” WY Bl Mt R AR 4 DD
Y, BERAER, JPRIERD, RIEETREIK
i, JRIEF N 5.1%. Bhavani T — L ST
UE T AR T30 MV 78 5 R 5 4 PR ST 8 22 ) P A G
P, 3 I PR 32 A AR I3 S R0 5 AT i
RIBLIIH, X MEEERE FEAT DAL B S I8 IR .
W TR B RO a iR, A
JHe B L i B T

Med J Chin PLA, Vol. 48, No. 9, September 28, 2023

2.3.2 KT SOFATF M MHRIE /3 B R AEAE A
TEA I RS 5 O™ R By A AE ] 22 5
Xt 2 48 5 Y1k BE 1S 25 A iF (multiple organ
dysfunction syndrome, MODS ) 7 Jife B 5E i 3 40 2l
A RER EEEAEH . Knox 255K ] Kohonen [ 4141
S (self organizing maps, SOM) , #2#& SOFA 7143
Xof F i AT /R TR R T SR AT Y, BE T 4
MAF A MODS 20 (4374 . ARFUAEIUIFH =24 . 4%
JE MODS 4 . PR 5 AR 4 I AE SRS #OIR 2 kAR 21 |
JFF99s S5 i Dy i e A2 (G5 1M D) e R - 5 I Tl g i A
[ A A, A A 18 M I B A I DR 5 RS )k
LAVEIFR O AT ) . BELLE B DI RE R E R 4 A
di AL, By B MR REAE /MR RERE R
SERRFER TR IR, VAT b I A () R A A
B BRSSO/ RERR AT M R
B IR FE % . Tbrahim SEC2f FH AL % 2% > 5k X
MIMIC- Il (Medical Information Mart for Intensive Care
1) %04 e v i) e B E JR & AT 0 AL, RE TS
Knox S5 AR BLY 43 BIZE L, (H I 43 45 5 e d i
B R O R RO, TR 5 AR AR AR AR Ak 2 )
FHIC o

2.3.3 B TR M I IR A B Mk B RE 4 7Y
Seymour %5 P33 1o X ETEAE BB 1) R R 1A 7
TSR 4 (o, By y. S)FFLERAL, Hrp o 2
BRI, JRILRERAR; BRI ARG P K
e v RERER T K8 m, AAAEliThaE
B & FRAVNE I L L il e, 2 B DB
BEf MR IR, WSER A o Zhang S5Vl AL S3 AT
MIMIC- I E5 415 22 v i s S8 257 (4l PR 722 1 74 3 A
IR 410080, X EE A B RANTE N DT G280
SRR R A E DI RERE ARy A TS
S 1) T A 0 2 (USR5 D R e
A AR ) o X 4 B EEIE R A S 15 e
FNEE WAL K HA I R 25 R UIAHOG , Al
T PRIAS B 435 SR A XU A 300 A8 5 X e v T (AN
LN BE R BT FEE SR H AR S m IR IT ) 1
N o FEHEE B 202 5 s i BRI e R 26 A0 ] fE
A BT RINAT R R B . R, AR
WO AT A B TR A ISR A R L 2
FERS G R Dl E RS (e P (U (AN (= AN ]
B MR SR TS .

TEAS P i PRAESCHE X e BEAE 73 AL A [l Bt e v
Zil it NGt 280 . PO SRR EE | IR ER I
FIRGL AR S5 0] IR BERE 28 5 AT IR HTDY (i
A 2E R L DR R P TR R 3R L fR A A 2
9o 2H 5 RS S N T e REAE 0 B R iR 7 BCR RIS
res7l i I RS AT 43 7 ) 25 Ak 2 T (R 5



<<:§ IEIEEAG 20030281 s 50l

SRS TIRIR, (AR RS AR TR R
BRI Z b HTRE TR E o
2.4 FETEYLERA; M YIRE R e R E 43 A
2.4.1  BETRYLERO A MEERAE A2 B R TR )
2EHRAT B PR B B A S5 ARV AL AR X AR, AN (] kg
TRAL XS GPE RN i B D Re B A 1 JE 1 52 ) (v AN B
B, FBUBRYST A AR MEEIE T VR B AT 2
Stortz FECIARAE R . MER . B2 JR/BALL L A K
Wh PR AE T B B8 S A H UL A B R A5r Xo AR e A AR
BT o, KR4 I B M B E AR A IR
e M IAEABERS, A B[R] YRR LL SORE . FgE
i Rty B O RE RS, REARKTE AR,
37% 7 Ji% 2218 VEAE T (chronic critically ill, CCI), fili
RUMeBEAE F 3 22 0 R BEARAS Il 48, AT AR ALY S 40]
T2 9% et B DI RE IR, BRI MR, HEK
MAZE I 2. Wk /R VR R 2 R R AR AR R iR
L, D, R, SE Y RERERK S
B, —BBITRCR AT, WS R, 1A R MR A
BEZRHZAETME, GIFEZL, Rl iy
LLRERE DIREREARINGS THERIEA, KNG RimZE.
T W06 R A 5 72 298 B e B E A S S g I 45 21
I hf o 38 A I R 2 AU AE B YL 7 1 JE 28 o etk
T RN B R 7 T A B 25 5 o BT X RERE
MR EERE AR 7T R, 2021 R SSC 15 e AR 7 L AR
S ESCHERR 75 2 R 2 g BRI A R i B, DA
SRS it AT A T 75 18 BRI A il R . [RIR, [
N —TRHTREPERF R, LT W] g 2 I B0 5
BRI R 2 —, ARRAE T IEEAE s B ny it 52 v,
YA SR AN ] 2 L R
242 FETHAYRMEEE SR BEEYRIZER] .
B, S ESSUEES RN ERERNE,
Prescott S OFGY Z B, Wil B SR AL MR RE A7 A
SR FLH — S-SRV R . R IR TSl T
RIS IE Y & ERE T 240 E il
fr) 7 B AR B K BE TS KUBRM, 7R e A W )2 T
Dickson WA A UL W 2 T By K 37 i FE s 1Y) 5%
HEHAR, EEEEWAEDFEZL, SOFARRET
JHEFEARE 4375 BRI 5 I A SRR e R o
Mellhammar %5413 FJ& 75 Ay 4k X 5% 5 9 3R A5
JEGL | AR R, RIS S A e T8
AR, KRB 25 E DI Re AT & A R R St R
SEAAT I S 22 e, T LM RRE ) B AR R S v R
PIANPA A G, (HAERREEAE B E T, ARG FRM
PHEREAG, AT 15%~30%, Z%H0F58H 30% (1) B4
S TR MR EEIE (T A A e AR o ), (H L
BUAR 5 K 44% . JC TR M B RE AR o 12 1Y) s i A
Wil 7 e 0 1) 1R K 0 2R Ot B B A FE i 25k

T ettt — L St AR AR R B TR W BRI S e FE
TR —ANEERZR, BA R EEE AR
(EV QPRSI i i & A WAt S h A

TCIR A YL BB 7 3 S A ) 27 AR B RS 1o 1% .
—HIH TR, SIFR . fsE i L LR YRR h
BEXT 310 e 25 R AR L
2.5 WREEAEIR LAY 537
2.5.1 SETFILRACEMMEEIE R T MFEEIR
FEE SR A X R BEAE A A TR R I AP AR R
S B IR B LR ME M. Ranzani SR 415 1. 3¢
FLIR KV B il o e Fg e 8 3 AT 40 BRI, AR
HWE R4 . PEMEIEA . REMEARTTA (5
LR I AE 77 TG A S AR e ) | I AR SRR PR AR v
(RrgeteAum e, J s LR INAE ) S S a AR me g (L)
R LR IMAE | PSR MK SRR 5 e A
APACHE Il 1143 ¢ SOFA W4t , AF1G S aAk, i
FER IR ) o FLERACE AT S LA R SRR B, IFAL
G B E AL UET GO, C A RS2 W 1) FEAIR
MLVEFLRRVE FE W] T48 & 75, H 24552021 i
SSC R FEHEAE . FLIR AT T i i T A0 {8 7] i
M £8 2 0 Y I EE L H R FLIR IUAE T IR ZH 2N
IR AT RIS, AN, 124 Ik R RIS
VAT R IR W] LA B4 ) 13 2L AR MR B iR T
VE S
2.5.2 B TR LG R BCHE 09 e 1 AE AR 5 43 A
Gardlund SE"7E X MERERE IR 5o i) SELR A | IR 3%
IR S F AR W A AT A T 6 HERERE AR T
ECSI I | P 6 2 kit N 7 0 N & = B2 S
A fiF (acute respiratory distress syndrome, ARDS) %! |
ARG IR RL | A il ARDS+MODS %
LM S8, i BE A8 = 1 R il % A ARDS+MODS #4
MM IR o 33X 6 -7 R TR A I 5 11 25 S 2 SRR A
aE e N E R, R s e LT E
BRI A G ARRUE, SR TR g &
AEAE LA A, ] LASORR 8 B G 0 6 4 e B S
A R AN AP — R TR R ik .
TR ERIE IR O B IR PR 0B ML H 2R 2 2%, H
T3 2o 6] e B A R v E AT I 7R 43 T D) R T B
FEZ, N Geri FE0 L& PLEE G 1l PR RLAR £ B A
OB S HO MRERE PR ve 17 53 BLRE % KA S B
R LA 30 7 2 A, A — ol S ) e ik o VA
JIE, IR SO FFER RN A RS

3 BRIEAMEME, FREERESEM

AW EEMES HEEAEE, B8
7 THI G0 48 HE A 5 N B B Kz SRS1. i v A 5 SRS2.
SRS2 1 5 MARS3 i ARG, BEIM THREFEAS IV AL 5



LA E IRE R A I S, MR AR ]
FELR s FENGPRERAE 1, & /AL RAERY | SRS,
MARS2 # M AL, o F A5 MARS3. SRS2 PN AU AH
fpas-230 )| e A RE 43 Y Y PN Y A 5 RN R RE
43 H0 SRS1AHESE A AT RETFUN H S e 41 i R B 4 v N
B, PERX PR BT LSS AL AT AR AL B
AR A DG B A= 2 R TS T T R B, 1R s
W FRAG B R A B T REAZ 25 TR S R Y SR 1Y)
JERERE NBE, TEIAYT L FE 0 ik Ga 2 S Rl A b
R EDUR . B IR EE - BIN FRIE IR, 4%
RUPFRURE &, AR IR R b Ui B s, LB Wpbn ks
Yyl I I PR L H BLAS I AR A, 45 U I 7 A SR
BIIRIT S, BRI EE, BNz AR
FEPE,

ZE LTI, MerEdE N m B S, SRR S
W MEBERE VAT 7 R AEAN R RS B LRI 371
2R, BEEREZ NSkl
A DLSE PR T H ST B B RR R AE A . kA, B
MeFEIE IS WIbRE AR R, 7R BE M R AE R A R
RO [l — A%, R TR i2 Wb ot 25 3
Il St RV B S AN R ST T A E)
B gE 2R 2> K, UETFEHSMAN G240
SRR ST B s ASEFIE X ST o A
FIRBEMN RSN BV A, X ER
FRAN T 3kt O Hb 205 R B 0E 43 B BG o T RHAS . A S
JHe B 20 LU kb PRI, {HL P AT B D U
BRAERE, ZEA VAN B I S BN s, SEB
SYRUNITIG, XTEEEIRIRIA A | BRI S8 S
LT EAEERE L.

AR ) R FEAE 43 T80 B 22 b S T I RS A I
I, THARE—SE. WmEREN. KESER
el YRR, NTE B R . R AL
Wil e R R UE IR . IR AREL
P57 LR BT R B B R FEAE 43 AR A ] g & —
PR I ), R I R - e
SEIAMAL TR —RE 2T RNE .

(&% k]

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

[2]  LiuV, Escobar GJ, Greene JD, et al. Hospital deaths in patients with
sepsis from 2 independent cohorts[J]. JAMA, 2014, 312(1): 90-92.

[3] Machado FR, Cavalcanti AB, Bozza FA, et al. The epidemiology of
sepsis in Brazilian intensive care units (the Sepsis PREvalence
Assessment Database, SPREAD): an observational study[J]. Lancet
Infect Dis, 2017, 17(11): 1180-1189.

[10]

(11]

[12]

[13]

(14]

Med J Chin PLA, Vol. 48, No. 9, September 28, 2023 @

Xia ZF, Zhu F. Towards the heterogeneity of sepsis[J]. ] Med
Postgrad, 2019, 32(1): 1-4. [ B BRI, A0 . e 250 S ok 2498
], BE2ffF o A 2441, 2019, 32(1): 1-4.]

Antcliffe DB, Burnham KL, Al-Beidh F, et al. Transcriptomic
signatures in sepsis and a differential response to steroids from the
VANISH randomized trial[J]. Am J Respir Crit Care Med, 2019,
199(8): 980-986.

Fohner AE, Greene JD, Lawson BL, et al. Assessing clinical
heterogeneity in sepsis through treatment patterns and machine
learning[J]. J Am Med Inform Assoc, 2019, 26(12): 1466-1477.

Shi XQ, Zhao J, Wang LL, et al. Review of precision medical
application based on big data analysis technology[J]. Chin Hosp
Manag, 2021, 41(5):26-31. [Jifi/Nh, X 7%, TE BB, 45 . 3T R%L
P Ir AR BRG e B2y B 253 (0], Hh L e A8 B, 2021, 41
(5):26-31.]

Reddy K, Sinha P, O'Kane CM, et al. Subphenotypes in critical care:
translation into clinical practice[J]. Lancet Respir Med, 2020, 8(6):
631-643.

Ren Z, Li S, Zhao JJ, et al. Development and prospect of the
application of machine learning in emergency medicine[J]. Chin J
Crit Care Mar, 2021, 41(3): 261-265. [{L2, 25Uk, #X Fif, 25 . ML
RS BEE N T RISk e K R R ). o [ 2 =
2£,2021,41(3): 261-265.]

Fabris F, Palmer D, de Magalhaes JP, et al. Comparing enrichment
analysis and machine learning for identifying gene properties that
discriminate between gene classes[J]. Brief Bioinform, 2019, 21(3):
803-814.

Wu QS, Lu ZQ, Liu Y, et al. Progress of machine learning in
intensive care medicine from 2010 to 2020 based on knowledge
visualization[J]. Chin J Crit Care Mar, 2021, 41(11): 959-965. [ %=
RS, iy R, 3, 45 . 2010 & 2020 4FHL 784 ) I L (e FAE
B 22 4Tl 7 L e g PTG 1T 0], Th I S Be 27, 2021, 41
(11):959-965.]

Chapman §J, Hill AVS. Human genetic susceptibility to infectious
disease([J]. Nat Rev Genet, 2012, 13(3): 175-188.

Rautanen A, Mills TC, Gordon AC, et al. Genome-wide association
study of survival from sepsis due to pneumonia: an observational
cohort study[J]. Lancet Respir Med, 2015, 3(1): 53-60.

Davenport EE, Burnham KL, Radhakrishnan J, et al. Genomic
landscape of the individual host response and outcomes in sepsis: a
prospective cohort study[J]. Lancet Respir Med, 2016, 4(4):
259-271.

Zhang S, Wu ZS, Chang W, et al. Classification of patients with
sepsis according to immune cell characteristics: a bioinformatic
analysis of two cohort studies[J]. Front Med (Lausanne), 2020, 7:
598652.

Burnham KL, Davenport EE, Radhakrishnan J, et al. Shared and
distinct aspects of the sepsis transcriptomic response to fecal
peritonitis and pneumonia[J]. Am J Respir Crit Care Med, 2017,
196(3): 328-339.

Zhang ZH, Pan Q, Ge HQ, et al. Deep learning-based clustering
robustly identified two classes of sepsis with both prognostic and
predictive values[J]. EBioMedicine, 2020, 62: 103081.

Sweeney TE, Azad TD, Donato M, et al. Unsupervised analysis of
transcriptomics in bacterial sepsis across multiple datasets reveals
three robust clusters[J]. Crit Care Med, 2018, 46(6): 915-925.
Iglesias J, Vassallo AV, Liesenfeld O, et al. A 33-mRNA classifier is



20234E9 H28H G484 ol

(20]

(21]

(22]

(23]

(24]

(23]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

able to produce inflammopathic, adaptive, and coagulopathic
endotypes with prognostic significance: the outcomes of metabolic
resuscitation using ascorbic acid, thiamine, and glucocorticoids in
the early treatment of sepsis (ORANGES) trial[J]. J Pers Med,
2020, 11(1): 9.

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

Sweeney TE, Liesenfeld O, Wacker J, et al. Validation of
inflammopathic, adaptive, and coagulopathic sepsis endotypes in
coronavirus disease 2019(J]. Crit Care Med, 2021, 49(2): e170-e178.
Ren XY. Potential endotype transition for coronavirus disease 2019-
related sepsis with longitudinal transcriptome profiling[J]. Crit
Care Med, 2021, 49(7): €719-e720.

Scicluna BP, van Vught LA, Zwinderman AH, et al. Classification of
patients with sepsis according to blood genomic endotype: a
prospective cohort study[J]. Lancet Respir Med, 2017, $(10):
816-826.

Baghela A, Pena OM, Lee AH, et al. Predicting sepsis severity at first
clinical presentation: the role of endotypes and mechanistic
signatures[J]. EBioMedicine, 2022, 75: 103776.

Kellum JA, Gémez H, Gémez A, et al. Acute dialysis quality
initiative (ADQI) xiv sepsis phenotypes and targets for blood
purification in sepsis: the bogot4 consensus[J]. Shock, 2016, 45(3):
242-248.

Cummings M]J, Bakamutumaho B, Price A, et al. Multidimensional
analysis of the host response reveals prognostic and pathogen-
driven immune subtypes among adults with sepsis in Uganda[J].
Crit Care, 2022, 26(1): 36.

Kudo D, Goto T, Uchimido R, et al. Coagulation phenotypes in
sepsis and effects of recombinant human thrombomodulin: an
analysis of three multicentre observational studies[J]. Crit Care,
2021,25(1): 114.

Huang M, Cai SL, Su JQ. The pathogenesis of sepsis and potential
therapeutic targets[J]. Int ] Mol Sci, 2019, 20(21): 5376.

Bhavani SV, Carey KA, Gilbert ER, et al. Identifying novel sepsis
subphenotypes using temperature trajectories[J]. Am J Respir Crit
Care Med, 2019, 200(3): 327-335.

Bhavani SV, Wolfe KS, Hrusch CL, et al. Temperature trajectory
subphenotypes correlate with immune responses in patients with
sepsis[J]. Crit Care Med, 2020, 48(11): 1645-1653.

Knox DB, Lanspa MJ, Kuttler KG, et al. Phenotypic clusters within
sepsis-associated  multiple syndrome[J].
Intensive Care Med, 2015, 41(5): 814-822.

Ibrahim ZM, Wu HH, Hamoud A, et al. On classifying sepsis
heterogeneity in the ICU: insight using machine learning(J]. ] Am
Med Inform Assoc, 2020, 27(3): 437-443.

Seymour CW, Kennedy JN, Wang S, et al. Derivation, validation,

organ  dysfunction

and potential treatment implications of novel clinical phenotypes
for sepsis[J]. JAMA, 2019, 321(20): 2003-2017.

Zhang ZH, Zhang GS, Goyal H, et al. Identification of subclasses of
sepsis that showed different clinical outcomes and responses to

amount of fluid resuscitation: a latent profile analysis[J]. Crit Care,

(35]

(36]

(37]

(38]

(40]

(41]

(42]

(48]

(49]

2018,22(1): 347.

Guilamet MCV, Bernauer M, Micek ST, et al. Cluster analysis to
define distinct clinical phenotypes among septic patients with
bloodstream infections[J]. Medicine (Baltimore), 2019, 98(16):
e15276.

Zador Z, Landry A, Cusimano MD, et al. Multimorbidity states
associated with higher mortality rates in organ dysfunction and
sepsis: a data-driven analysis in critical care[]J]. Crit Care, 2019, 23
(1):247.

Sharafoddini A, Dubin JA, Lee J. Identifying subpopulations of
septic patients: a temporal data-driven approach([J]. Comput Biol
Med, 2021, 130: 104182.

Stortz JA, Cox MC, Hawkins RB, et al. Phenotypic heterogeneity by
site of infection in surgical sepsis: a prospective longitudinal study
[J]. Crit Care, 2020, 24(1): 203.

Luo HM. Differences in host response in patients with sepsis from
different sites of infection: a prospective cohort study[J]. Chin Crit
Care Med, 2022, 34(2): 193. [ & 41 3 . [l JE G4 e 5 1) ik
REAE A 0TS RO 22 5 — AT IEME BABIESE )] e fe
B ARE S, 2022, 34(2):193.]

Prescott HC, Dickson RP, Rogers MA, et al. Hospitalization type
and subsequent severe sepsis[J]. Am J Respir Crit Care Med, 2015,
192(5): 581-588.

Souza DG, Vieira AT, Soares AC, et al. The essential role of the
intestinal microbiota in facilitating acute inflammatory responses
(J].J Immunol, 2004, 173(6): 4137-4146.

Silvestri L, van Saene HK, Zandstra DF, et al. Impact of selective
decontamination of the digestive tract on multiple organ
dysfunction syndrome: systematic review of randomized controlled
trials[J]. Crit Care Med, 2010, 38(5): 1370-1376.

Liberati A, D'Amico R, Pifferiss S, et al. Antibiotic prophylaxis to
reduce respiratory tract infections and mortality in adults receiving
intensive care[J]. Cochrane Database Syst Rev, 2004, (1): CD000022.
Dickson RP. The microbiome and critical illness[J]. Lancet Respir
Med, 2016, 4(1): 59-72.

Mellhammar L, Kahn F, Whitlow C, et al. Bacteremic sepsis leads to
higher mortality when adjusting for confounders with propensity
score matching|[J]. Sci Rep, 2021, 11(1): 6972.

Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis
Campaign: international guidelines for management of severe sepsis
and septic shock, 2012[J]. Intensive Care Med, 2013, 39(2): 165-228.
Ranzani OT, Monteiro MB, Ferreira EM, et al. Reclassifying the
spectrum of septic patients using lactate: severe sepsis, cryptic
shock, vasoplegic shock and dysoxic shock[J]. Rev Bras Ter
Intensiva, 2013, 25(4): 270-278.

Cecconi M, Evans L, Levy M, et al. Sepsis and septic shock[J].
Lancet, 2018, 392(10141):75-87.

Gardlund B, Dmitrieva NO, Pieper CF, et al. Six subphenotypes in
septic shock: latent class analysis of the PROWESS Shock study|[J].
J Crit Care, 2018, 47: 70-79.

Geri G, Vignon P, Aubry A, et al. Cardiovascular clusters in septic
shock combining clinical and echocardiographic parameters: a post

hoc analysis[J]. Intensive Care Med, 2019, 45(5): 657-667.

(BTG4 REIEAR)



