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Abstract

Sepsis is a life-threatening syndrome triggered by infection, characterized by complex immune dysreg-
ulation and multiple organ dysfunction, leading to a persistently high mortality rate among patients.
The study of blood biomarkers provides important clinical evidence for the early diagnosis, dynamic
monitoring, and prognostic assessment of sepsis. Currently, conventional biomarkers such as C-re-
active protein and procalcitonin are widely used, but their specificity and sensitivity still have limita-
tions. With advancements in immunology and molecular biology, cytokines, immune cell markers,
and emerging immune-related molecules have gradually become research hotspots, particularly in
revealing the impact of inflammatory factor storms and immunosuppressive states on the pathologi-
cal process. At the same time, multi-omics technologies combined with machine learning methods
offer new ideas for the screening and clinical application of blood composite biomarkers. This paper
systematically reviews the latest research progress on blood biomarkers in sepsis, analyzes their ap-
plication potential in precision diagnosis and treatment, and looks forward to future development
directions in related fields, aiming to promote the early identification and optimization of personal-
ized treatment strategies for sepsis.
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1. 3]

JHR B3 A — P DRI i 0o SRR 11 s B 2R TR 7T 5 B 28 B D RERRAS . AR HE 2016 AF42 H Ik EEIE 3.0 5 X
(Sepsis-3.0), HELEFFA “BEYLM SOFA ¥F7r > 2 437 BIbsitE, BIRTREIZWONIREEAE(1]. MRERGE 2 AR
BT M E BRI 2 —. 2017 4F, 4BRIRE T 4890 JiBIEERAER ] LA K 1100 IR RAET:, 2154
BRAAET NBLM) 19.7% [2]. TERRERAE A2 58 B R R T IR S ERIBRER, S HIAER 2 o T o
BEMWG R CEE. BT MR AR E YDA (G 1 A 304 S ol BURAS J7 T A%, I ey 1
HIF 5 51 PR FH PR 4 R

FEG LR EP N C J MR I (CRP)RIPESES R 5 (PCT)) 12 F T RRERRE 2 Wi 5 M, (BA7 /e R
AURE VA B 10 . CRP N 20 FIBURIR bR, £EIBEAE B3 i WA, (R F AR e TR g,
M2 Z MR, R 7 RSB E 3] [4].

EER, BEE IE M TAMFEHEARIR R, W0 R I P % G2 A0 5 40 -1 R4 i 35 B 7 Ak
BIERRAER RN KEEZERN, NS WA RS PR AL TR A . R, MRE
HA -6 IL-6)« HAN2-8 (IL-8)« HRIMRFL A -0 (TNF-o0) S5 45 i #5505 J 3 M P I B, HoKP 5%
Joi 7 B R B A TIUS 2 DIAH OG[S5] [6]0 MbAh, BRERGE S SME M A CDA+T 40M0. B 4 A S FE R Lo ) A 2E
AR, G g% A AR T e R S R A B R v 2R A I HH BILS S S M RIRAS SR SR EE T S A K[ 7] (8] AR, A
32 ST 110 AT 20 P R 4 R A BP0 1 38 AR (UG T DA A A B B B 92 2 1A () EE B L), IR e R R
o8t o 70 p38 B A . NLRP3 KIE/MALE, BERmBEALHIMZ L, A BEREDREWNE

][l
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[91[10]. BbAb, MR 2 #0387 4T I 3% B AR IR (presepsin) R4 41 i 43 A7 56 FE (MD W) &5 R L 72 Ak 252
RE AR, B R A B S S W A TS PEAS R AR 11] [12].

FHUETT WL, BREEAE 33 AE AR E W 7C IE WAL GE I Sk SR AR IR 2 4EE . 2 )2 RIS 3% 7 T Fl
YA R AR, AT T X IREEAE B 2% S 5 BRI IR ZIA IR . Rk, T 2 bR B EA R I ) v R
FE R R ST & DLREE GG IRVE 2 MBS YT, B O IR RE B B R 27 M) [13] [14].
[FIS, SRy ¥ A R A G2 T 29I TE R . WA RREERE IRVE ST FERE TOBN&A2[9] [15]. Bk, #
G G R BRI VR AE AR S e R, T HE BN FL I PR LA A e i Pl B L

2. BENEDIRSYERSETHNA
2.1. 25 HIEIRHR: CRP 5M&ERR

C R PiEE F(CRP)L FE45 2 L (PCTVE AL Ge i S AL VbR B4, TEMERIE 1 T2 IR 2 s ) v
BAZMMN AN E. CRP &—MaMEES, FEMMIEE R, ik & 7 g s i 240 0 5 s
FrEi[16] B 7L B, CRP 1EHT A8 LR ERE H 1 3h 28 AL S AR O 25 U AH ¢, CRP 34 1174 B (CRP velocity,
CRPv) [ {E R B R Jeditbr, (HH K52 2 PR R R Wifia g o 200y UMM 5552 m, R e vEAs 2
[17]o PCT YEN—Fi i HURARSN C 4l S 22 Fh 2l 2370 A0 R I G B 23 WA (R BT ZR A8 TEARE S 1 S e 4
B YLIAFIE . Z IR R, PCT {EMRERAE S W - 1 BUB M RRE R 38T CRP, H PCT /KPS %
FEEFEE . TUEE UM R[18] [19].

SR, CRP A1 PCT M FHINFLEJR IR, CRP 2R SRS 2K, FER A, 1 PCT
FEUBAEAE FE I PR D0 (N0 4393 BRI Y« S B 4] A R IANEE[3] [20] BRIk, BEG Al CRP A PCT
REEHE m IR FRIE 2 Wi HER R . B0, HHF50 KRB CRP 5 PCT K HAthda bn ln (A 40 M v BB A R, w]
B EPETLEAE) LIFRRE A2 W R AE[21] [22]- BEAN, CRP/ R P EUARAE TR 2 2 9 1 1 af i o 26 3L LR e g
PHZWE, 3 — P3R4 & 2 MIBAR I 256 VRN SRR 23]

AR, CRP AR ML AR I Gk CRP FIBF FOZK TG 22, MR CRP il PR TG G0 44 A ) 1
PR A AE ) LI EERE 07 A (7B e B A7V, WFAC B RMET CRP /KPS 1fi CRP R IEAHSS, HEAFIRK
N AT SE[19] [24] [25]0 AEA T — D IE USRI R 7 . CRP A PCT S AR EERE MK R SEFR bR, EAZ
ARG PR R FE R Ve AN, B S A I AT 3 2 W AR B, 755 45 G I R R I AN LA F R FR 25 S VAR [ 18]
[26]o ARREEGH AR EWIFHLES 2= 2] v REHR TH2 Wik e -

2.2. HERERR: RERHTRAERALLE

FI 48 11 % (white blood cell count, WBC) X HAHK LUAA, AF N S LAA S B IR 2 1) 8 MM Fe b, 7
FIRBERE 12 WORD F3 5 VAl B B A .

TEMRBEAE 8 T A RSP, JCHGRTE I, VUAEE ) i Adii S 5 e Rig, DA
TR NAR o F A2 )L R B ERREIZ W, 40 T B4R I B (=25 < 10%/L) B A B s 1 4 S v A
CWIME[27]0 BN S E A MERAE B T, 4B BT 0 33 0 (TC 1R 2 T il o AR 2048 /R B 22 (R TS [ 28]
[29]. #RTHT, EI4EMITEEAE RO, HZ 2 MR ER N, OREAGYIaIT . SE . R, &
HIRP B R INHPRAES T, Ak T efE A R Ay, TS Wi AR T [30].

HH PR A -5 b EL A i BB (NLR)AVE Sy — i {0 HL BRI S RS Fa b, AR R M) 2 T e 2o
S WA TG VP4l o IR E3 0 R R I NLR Fhar, $EoR &0 OB 658 . 4 )L+ CRP Al WBC B A
NLR HJAHEFEARRTE 1 W12 W O BUBIE AR 7% [31]. NLR 458 HAIE 7> ZG0(1 MEWS. SOFA.
APACHE 1075 REf% 42 = i B A0 1 RS () T AE A 12 [32] [33]. MK 2248 5 A& v 45 R 40(4n SOFA.
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APACHE IDEXEGEH],  ARAEHE e R B3R 0 T2 RS PR o0 A 12 [32] (331 40 i S FE R L A3 ) AR A0 AN
R THCER TS, SERIEA NSRS I DI RE R Y 3 o R BEAE 838 A J) I SR A% 20 i 2 b MR 4
JEER T FREY) W CD64. CD11b Al HLA-DR RIEAFAEFEH, W T s Ssl = 20R%E, HH
CWOMEAR T A S AT (34] [35]. MR 6 b B IE 2 3 (extended inflammatory parameters, EIPs)
JRABEE W Ji 23008 1612 W A T3 PPl E AT 4 B A B [36] (371

20 M TR0 I LB R R B A LIS W AN T VPAl 1) S b, 455 AR ST S s W a3,
AR T BRI HAEA [F A IR H o

3. RET 5 R MRS R
3.1. RREFERBFEBRARIKEK

FRBEARE A& — Pl I G 51 R 14 5 SORE IR ML ZEAAE, AR S8 40 DR 76 L A i S B b iR 5 R E . =
LRE R AN T EFE R IAIEE T o (TNF-a). BN EK 18 (IL-18). IL-6 F1 IL-3 &5, XLEH 7l
T G 4R I PR KRR B EE, FR IS0 H) NF-xB. JAK/STAT3. NLRP3 254 it J5 30 . Rt 4
RERRL, SR E ARG, AL, SR 7 IL-7 FERRR, SPER 28 540 5 I N 4
FE R ARk H 2R 440 & 0 E L[ 38]-[41].

TNF-a 1A R R T, & SRR N JE BB i . TNF-a AR5 i 4H AR I A1 4
FRRF BRI, IE I8 I 0E NF-«B 15 5, FSHE 2 EREFHRE, MEHARSM. R, M
RS R HE R S B2 TNF-o0 [T+ il 1 Bt 2L 230 S S A 451405 [42] . #EBETR 5(SCDIEAL 1, {2 4 5 TNF-
o~ IL-6 1 IL-18 FIRIEIEIN, SR TANRLN M1 S4B DIRI DG, ik 22 2 X1 Bl Tk i 4
i FZH 545343 ]

IL-6 TENZ ThEe e RAIMA 7, TEMERRE MR R P FME I EE A . IL-6 MUt ER
G, EREFE FIREIM T, FEGRRZEIIH] . B % (COVID-19)HAE & H, IL-6 KFFm5 R
i PE AT 15105 A1 22 2% B ThRE B A G [44] . BEAh, TL-6 3@iL JAK/STAT3 {5 Sl A S RIE RN, B8 R ik
FOE I B R PEBURAE R, B R N R AR B A SR T F[45]

IL-3 7E SRR FE A 3 Bl I (e e R A0y AN TE Ak, 35 0E 2 A0 M R 71 =2k, 3 i in E 4 41
45 o WU A, TL-3 (13 B R0 2 (i a3 Fik 26 5 o 110 200 B 453495 0 98 R S 87, 38 A T2 XU [46] . AHERZ R
IL-7 FES 50T, (SO m 7 mmEi, sompusgeae ), BA — ey ER.

EAFEFE R, RRPTHRIE BG4 S B . (K8 IFN-p A1 IL-18 JaIT e
WS I AT, WD SOERT, ERURYER: HIE BRI AT A 3B IRE RS, I
B ABE T A [47] . dhah, O LR L P HE VR 5 5 I A0 e 70 FE 1 35717 (2 % miRNA (40 miR-155-5p), {2
BEERRGHH M1 AL, BRI R REMERAE, B MELOIARG, ER R R TR R E R R
SLIRAE 48]0 AN FL T MR 28 I T TEAS R SURBR B B I Bl A A8 4k S AR S, N EEEAE T VA

TR BEIR IR .
3.2. eEHIEXAERETFS5EmRE
FHREGE A2 H K G 5 A Y 4 B JOE SN, S AR A SO SR T . S e i Bod & AR RE A LR

S PR G 48 B 3110 (IL-10) B FH &, ARG T 4 (Tregs) B0 8, 5 3060 9% 2500 48 i Ty
S, GBI ERE TR B [49].

IL-10 {E N —F i R BT QU IR 7, a2 LR 1T 5 (0-GalCer)if5 5 /1) INKT 4 i d it {2 i3k 1L-
10 [ A4,  REA 0B IR T B v 1) 9ORE S NI ESAE R, $R IL-10 7E U1 B EEE S B R A h I R 9
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PEF[50]. FEMERRE S HAth S 2 i v, IL-35 AR A—Fpr bt 8 A K+, RSP T 400 (Treg) 7 i,
I NK IR, S HAE T S RS AN S s J7 T ) B EEAE S5 1], BEE RIS ke, A
RIRNEREAE(CARS)H S B 2 401, I W0 IR B hE S JHAE 2 1) E Z R R [52] . IL-35 17K -5 SOFA
W B IEA I (r=0.38), B\ A2 e EEE A A0 T (AT fE G R 2R 53] 1X — R ISR T IL-35 7Rk ERIE
S FA S e B T TS TE IR R R L, PTRE AR SRR YT SRS SR AL 3T 1 7 17

i 50 i 391 600 S 24 Y IL-10 FHiE Al CD39+ Tregs BINBREN, S0 T 24025 G2 40 M I HEFE RS o
RF 8 G A R AR A R B BOIRES HF B TS B, ) TR YT SR AL R AR AR . RSk 70 B 70
P SR WE T K

3.3. REAPaITEE

G A PR TR () B A Dh RS AE IR B R G B, H LR s ma i gk e 5 1

A0 WE TR TR A0 BT AU (AEC) A& S I 3 S 25 SR P PR R B AR b o IR BE TR I, MRFEE 3 AEC
3 N RS S ) 5 DA 0%  Deepti SE AU 7048 H, ARl AEC <50/l B8 28 RILT R Hik 42%,
HIE T AEC > 50/uL 4114 15% (P < 0.05), H AEC 5 SOFA 4> £ /M % = —0.38, P < 0.05), iXEH]
AEC PR B 7 S D RE IR, 588 B DhRe s R REAH G [54]. Bhah, GIEMEPIRET, W
TPE T UM (Treg) LU I R FIRE A EE R . TGS MR B, MREEMER T4 Treg HI(8.7% +
2.3%) 0 3 i T B MR E4L(4.2% £ 1.5%, P<0.001), H.24 Treg LB 7.5%HK), 28 RIET R B 5
(HR =2.31,P <0.05), #&7~ Treg HIIGIN AT G IR Sz 0], s g A AE[55] .

a2 R P 2 RN 3 B EE 0 B A IR EE AN AR . PRI RNA T B 7R, BREERER T 4. B 40
Ji~ AR A7 41 B (NK) BB SR 40 B(DC) 45 2 Fh Al i 2R B 35 28 T Thie 3 2H A B LA AR 4K [56] [57]
CD39+ Tregs 1N —A™ B B G 2 15 A0 M 03, L LU BIl7E Rk S R 3 b T v, 5009 7 B AR B RN LS 2%
IR R[58]0 A MR FOARAN B (pDCs) R I D REFEAG, SHUE RikRe /1 TR, #—DHI5 T Hk
REZF[59]0 AL, G RE MR A IO A1 B A bk A0 i P B st s D S D REREYR, W1 CD4+ T 4HfaF1 CD8+ T 4
PP T AR AN EHIRR £ Tim-3 W30, HTURE R RedE— 281 7] [60]. tbah, &ERMbIH:
41 HI(MDSCs)TE MEEERE H 4T 39 B DA Ay o2 S e AL A1) 14 B8 220 Fii 4 - MIDSCs Jl I #| T 40 M) se,
B RIETN 32, FEARETNAEC 611, EAZMMKs) 8RS B2 G N AT A, 2 5 MEEE 1 %
PE SN, BN SR I D RE 2 R [62]

YR B0 G 2 240 TV S R D R 2 AR A, A 2 T A gk A G g R 1 A A . AT
S AL A B T BRI B S L, RS VAT SR AR AR IR AT RE . S5 A BB BOR AN 2 H A T BT
HEBN RIS TT KBS IR R

4. FIHRBEEXSFRERKEX
4.1. #» RNA (miRNA)S53E4RES RNA

/N RNA (miRNA)RIAESTT RNA 7 AEE F B 2 4R S8 . HFLER, miR-186 4% miRNA
T A, I SO TS S G LTSRS (03] miRNA ELHEHE B
KA SR, W1 NF-xB, S0 SN AR iE v . KBEIE4mAD RNA (IncRNA)UI MALATL, GASS 5
miRNA ST, A G R SI 2 0 A. I8E R IURR miRNA RS IncRNA AT A B4 01
FERTAEATIE T HEE[64].

iRNA 75T P4 B A A0 o B 0 T840 (6, S R B A S SRS AT
S HRERAE O RTERE . BFURIL, MR 8 # SN U 1) miR-483-3p A let-7d-3p AT, S50
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FEREIEAR G, $R A IR Wibr E[65]. BE4h, miR-27a HEALM BFabs B EMS, HA =Sk
BRAE AR AR TR INAROG, AT T miRNA FERIE TS P B fE M [66]. TEBIEJLMERES, 2
miRNA %1 miR-16a. miR-451. miR-23b 55K E 7T, H SR ERLE LG HEVIMER, SRl RIEFR
TN RE[67]-[69]

miRNA KA AESmAS RNA 7 IR BEAE HOd i 1745 20 7 R e AR Th e R EAZ O EH,, BT
TR bR EI S W ERE, FFRCRIBTER YT HE AL

4.2. FREGAERHBP)

rF M 2 R T T 2R &5 A B A (heparin-binding protein, HBP)E A —Fh 22 T RE 2 SE A i, el &5
AR T-B 4K 2 (TGFBR2)WEUE TGF-4 15 5 i,  SIME A AN D RerEnT, Lok g s It
B A2 AR A B R A2 (701 [71]0 2/ NG IRIE FTIESE , HBP /KPR K ik 8 i 3 b B Tk, HHE
T FE R 5 000 2 B R VARO[ 72] — T RO M BA B 5T, HBP 454 IL-6. 1L-8 K HEHME
B FRVME IS WK EERE SR B PEAR 5 J7 T ) R IR TR G AR VbR 4, AUC 73 71i8 3 0.911 F10.902, $&7R
HBP Bt & HAt 48 AR A3t — B3R THA W HERATE[ 73], Taha 258 A EIEg9 N 28 TijK % 5508 BBRFH IR, &
SitEHhITAh T HBP 7ERKERAE S Wb R I, 455 BoR HBP LB REUE N 77.6%, FrFE N 81.2%, W]
SR TFALG SIEE AR C RN R A (CRP, R 68.3%)MIBEEE R IR (PCT, REUE 72.5%), # W] HBP /£
B O R B BRI [74]. —IUATHEVERE AUPOR,  IRERE 3 HBP /K-FI i 5 3 B D) Reksag
VP43 (SOFA) @ BEAH G, H. HBP [IZh& L T PCT 1 CRP ZETIN 30 KIET: % 7 MMM, e
WS HBP A B 1w PRF A0 1 Ak [75] [76]. R4k, TESNPIRERI, FEAIK HBP /K-F 7] DL 35 22 %
IR 22 05 S RO A0 0% S SO I b, HLIL AR AT 5 4 b 28 IR T IR 9E, $278 HBP 2B E AT HE
B[77].

VAR, 2R 6 A DNA IERCAR BT AL HBP K7 VAT R, B Pud. R sk 34,
W RIRIR 22T 2R [78] [79], 23 HBP 7EKERAE - W2 Wb N o HBP A o P 4 R T8 1) 98 RE A
B, BA R BEMRERE, EEREE RG], KRR G Z RN BRI RIS R8T

4.3. HRREET (Pyroptosis) X EE S R REMIF R

4T il £ T2 (Pyroptosis) A — Ff £ Fifl 48 4 KR AR 7 ME A AR AE T T2 20, 0 45 R IE S 7 R 75 1)
PR Py A A T HE R O M B — T, I R A AR T BT R R R (i S B
ML T, s g R s 5 —J7 T, R rE T R BT B 5] R s R EEL,
HARRERN, FHE AT IS S B0, X b % 4 1 1E A2 kB AE 7R B AAZ 00 [80]

B tof JHe 0 PP B TR SR L IR (1 A AR, 30T 4 SR A F 7 ik R DR T A B 2 i GEO AR B2ty
T R HLER 22 IR, S H— R A5 MERRE R A R YIS T R, U CASP4 Fl PLCG1 #{1iF 5K
NREEMIZWbR £ . CASP4A 5 rp R4 iR IEAH O, UM T Tregs AciZ M CD4+ T 1M, SR
HAESRE PRI P I E A PLCG TEM B B2 R %, JF 5 T A2 AR5 5 B O S i 5L R & FEAH 5K,
PR HAE S TR TH I OCEEE I [80]. Ub4h, JET CASP4 Fl PLCG1 4% 1) T AL 2 7 Hh A i )
ZWTHER AR (AUC [HIEF] 0.998), NimKFINZ WMk FERE SR it 7 207 7 TR [80].

BE— B AT AT 47N, IREERE B W ARYE A5 T O R A A A ) 2 AR Y, Gx e
P RSTE G e A0 2H ORI A FE DR K FAPE R B 2. — AT A AL R DUNEARA) Th17 40
FBARKI RAER FRIE, FORETREE R R MAAENIERCR, I TR IR ST ROV [81]
IbAh, AERE DT T AE A HLER S ] BE R I, R T A DG R 4 NLRC4 758 A4 ) LR EEAE A 1) T 56 1

I
=
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B, HFRE AT R RN AR SC T CD8+ T 4, k30 SCHF AR TR FE AN R 4F 108 ) Ik i
G PR SR A T 82].

R T D A B B RE IS T KV AR A b 5, AR S R BB BT s VA OG . IX R BLERAL 1%t
REEAE S e R AT RO BEAR,  JFOBIR YT SIS IR LR IR, BA RN E. Ak&E& 2425 NTE ek
HEBMEZTT

4.4. 5371LEf 64 (CD64)

IALEE 64 (CD64), N NESEM ] Foy 2446 1, Rrbtkigii Rimm —fs2 ik, feigsrmitss s
JERREE A G (1gG)M Fe B, HFRIANKCPLEB YA SO FEH BH & B G54R3k, CD64 1B IR EHIE 1 f s
FHORA DA EAD, T ILAE T2 W A0 TS VRS b (0 78 7E A (BT 52 2172 SRR [83].

CD64 TEMRFRIE S Wi h RIS . 20U T BoR, &GS R R 4E il CD64 (nCD64)# ik
BEmTEENRA, HEXZARRENCPR TSR Wifadsin C RBEH(CRP). FE5E E(PCT) R H
U THE(WBC), H nCD64 5 SOFA VF4r A 18 2 Wil i 14 i [ 84 53— TN 107 % ICU Bk
i B I HTRE R 7O R I, nCD64 F8E I BURMEFRS R 1% 73 A B 83.6% A1 88.7%, FHEALT CRP #
PCT [85].

A FEAAT I nCD64 ik B SCAIE IR EECHBAIIRI T, BAAPuE. REL EE0fEs. ¥
TR S ARG & 2 MR BN CD64. CD69. CD25)Hill, e T IKEIEIS W%, HiS
DR TET R S 4, A EE SBLR S5 R A I [86] [87]. LEAM, nCD64 I 7E KR & AT e 1L HH I PAC S FH ANMA
PRI A R EE R, CD64 Rk AR G Dy e 38 L S B 45 SR A OG[88 ] MR A3 i #A itk w1
FLEH sk > EBATR], nCD64 (13 IE KP4 B T 5 G4 5] [89]

EAFER A, AR ST nCD64 TEBZ PR IRT BH PR IAFE—E Z R . — Tt Fifa i,
PUBIRIT J5 Ik EEE B3, nCD64 iZWi i A T CRP, 1M PCT #E TS WAL LT nCD64 [90]. 1tk
A, WFF RS LM VERREERE, CD64 RIAF LTy, $un 577 ) LG e 4 M s AL ) e ik M T e PR
il 7 HAZ W E[91].

CD64 /&R MR MY Fo 24k, HAEMBE P HRIA GIRIL. Ml ™ ERELTEHEE, EHT
FHISWI RIS . ARG G Z A BN, v HTH IR R AME -

4.5. Presepsin (sCD14-ST)

Presepsin 5& CD14 43 T a] i VE A By (sCD14-ST), CD14 J&—Hif 3= B3Rk T B W40 i A0 A% 40 i 3R 1
IS A, BT Toll FEZAR(TLR)F I, Aefs iR 5405 IRE 2 B (LPS) LA, S 5K Gl M«
Presepsin (17 A= AL 32 52 55 5 AZ 4 it R 5038 200 o 70 o 00 1 A TR T80 790w M R A4 P 9B B B (NE Ts) 2 D10 4 %
[92]. WRFLRIL, HAZANHEA T NETs FhE IS FE A8 W& #& T Presepsin 7K°F, At Presepsin 7KF AR
WA TR SR G A7 AR, 30 T R S I G 58 A ) V& BRAR S [93 ]« Presepsin VB A—Fh e LEWbR &4, R 7 /2%
Ly AR BORGE T Ry, B E YL JE 2 /NI P I SRR P R B 0, X LR AR E 1 R 2 W B
A HEEMME[92]. ZIUMKAT LY, Presepsin X 40 & P AREEAE 2 Wr R IR 7, 2l TARRE AT ZE
HA(AUC)JE B H 7L 0.78 &2 0.92 Z (0], Bon BB P2 WidERTE[92] [94]. HF A2 75 2 =2 IK Y 4 T ek
YR, Presepsin ik H FoAL G5 1 P4 22 I (PCT) B A0 149 % M08 Ry S, X N ILAE IR PR L5 %h PCT
A C [ B H(CRP)AS R FRME T AT RE[95] [96]. AW FLRH, fEREIIREZMAIEEH, Presepsin HIBhA
Ak Gk WAET R E YIRS, R EEM TG IEAR[07][98]. M H., Presepsin 754 Hil 41 B K e 5 R gL %
FERAS P R P IR 1, UHAE RGMEABIRIESE A & Fo s i B b AR B2 Wi (5[99]
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FIREINLES 22 I BOR T 454 Presepsin A HABSELS 2 S48 T IR BHE IS i AP AL 2, 233
TN RS W R AR SRR XU TN B 77[100]. IEPRBFFEHT, Presepsin FIBCE AT SRR, W15 FAX AR5 A7
% EE(MDW) IS, REA B8 /D IR, $m R RERRE U 101 ].

SR Presepsin FI PRSI 7 5K, H L M09 5 52 & ThRe S M 0K, (H7E 7™ 8 B ThRE AN 4 v,
Presepsin /K2 R THE, PRI FE ZARYE B Th AEIRASHEAT 1 1F 5K FH 1 82 /5 1 1 S8 DA JRE S R 12 9 2
W, B IR FIF BRI AR Presepsin BB EAT R €, 51 W1 /NERJE IS #6(eGFR) > 60 mL/min K,
Presepsin B{E 279 500~600 pg/mL, [fij ™ & Dy eAS 4= I R 4E 7T 18 %8 42 2 2000 pg/mL LA F[102]-[104].

TR ERRE A 0hs SRR B4k, Presepsin (198 F THI I 5 A RIS SF & [8)12 W7 B 8 (cut-off {ED)AF
TR 2T IIPkGER . —TUET CLSI 485 WA 5 @ L I IR ERIE FR % 5% X A 24.2~872.2 pg/mL, F4EH
ZAEZ AR SR [105]: 10 55— B G2 RHRAT 78, 7E1EH ATA-360 “F-& i, 13t s 12 W
By 890 pg/mL. X T - BYE TR I 7 vk . AP B e NBERO SR L, BRI, SRS
R bR HEAL S5 [X (]2 S I HE R I R L T RT3 106]. S URIRIRF, JRFFEME AR AL Presepsin N
AREZMIHT D G bR B suPAR. MxA Z5) PR R A 7oK T HLIE . 3T RO %)% 5 HT i) POCT &
25(4n PATHFAST®) CLAE LN Presepsin [P AERf € &[107]. #R1M, POCT B iz e VhTHIIG i 2
B ALHEF RN 7 E B2 W Re (AR BE A/ BT PR 2 T R dk, AR 3k as EE A RRIESE, DA BRAEARAELL
5 RS AR R R AR [108]0 ASRIYRE T MTE T HEHE 2 bR A (A0TE 5 I S bR 545 908 J5 AR AL IR ) Bk
& POCT K, Hdad A M A 730 UE 5] SRR SR . B8 B TS M SEBRME[109] (& 1)

Table 1. Comprehensive comparative analysis of clinical characteristics of major sepsis blood biomarkers

1. EERRSIEMRE YRS YIERIFELR A XL

R FE/ B H% N ‘ RlRA S
SETE BRE) Bt FEFRME o

o RO T B,
$§;£WﬂUﬁw&i®ﬂﬂ?%ﬁﬁﬁ;ﬂ% L
T RIS, AR H,

I Cre oM N )

o
2-d NI AT SR A A W
e

LR EY BURE %) BRE(%)

B TG — 2 Wi BIE
AR CRP AL H 5 H
PEJAE R =90

C RMHEEH LR
(CRP)  (%16823)

& XFR >0.5 ng/mL HEon sk 169

P 2 iR L

GEANE Je: >2.0 ng/mL $2 TRy i o R
(PCT) (%1 72.5) PART CRP eSS A 12~24 /NEPIE BUAERAHEMER; BN E A T CRP)

3 BHEWENE BThREmiERR

s e R SR
R 5 e ATA-360 440 890 AR, 2 /N H; /B
YL RAE pg/mL [105]; R ARIATEER A AFE T
AR T PR B ThAe(Wl eGFR) =1 [93]: o221tk

i TEDLIG X
& RFEBIT bR,
BRI T AR5

= o

Presepsin i (AUC
(SCD14-ST) 0.78-0.92)

&

PCT KEIE[102] [103] B LR T RS T A e =81
g b, AT 5 & RS A Y

WA ER; 5 PRIV ELRE L (AR W R B PE s 4

A —J Ak BE 2y -
peemme wsa s sEamin BRI G s i R R
et RO i, bt mi e o !
BAWENE H
o o BRI
PR g MR Sy KRR
CD64 (o3 6 0333y (76.10-88.7) L EMEAS 0w cppper, gt BIETERSEH (L
(nCD64) R ' ' SH i B@ﬂiﬂ‘/’éﬁ%ﬁ%é EATRE TR X &R EHT)
= JLMEAE IR
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5. MRS SIRENSSHEFES O
5.1. SEREMBAISETIRE

TERRBRRE R WIS W, S — Wb B8 R MR 22 5 L i BB B 5 DR 2 1T e AL o R 0 R S
M JRBRE. T R — &G, BEAEA IR M 2 AR MG ISR, Bl B S 2 MERGE R,
RS WI R T SEVE . 2 SR A B0 L5 & S IR B30 52 2% R B AR RO R, o A SR
RIPRES . BWERGE AL, IRANE—IRFRMA L, SZARTHIRIRIZ W R BUSE ARy 74

W R ALY B BT A ) LA 4 b DR T L IR ELRU R A AR 3, O R B RE L 3 12 W A0 T
Je Al I BB AR B AR bR . Hh R S 9 LA R A LR AR (NLR) & B 2 W AU 48 AR 22— NLR et 741
PR JRE S S5 R BORAS E6, IRRHF £, NLR 7EIRERE B h B & e, B 50is ™ mre
JEBEYIARR[110]. BhAh, i /NG 55 7k B4 ) B AR (PLR) AL /N 5 Hh P s 40 B 6 AR (PNR) R 48 FH T I
B SORE S B ML DI RRIRAS , WFIT B PLR BT S 7s 2 SE v R 2 S e RS, PNR UES& 1 ifiL /M A
PERLAR N A0, 35 BRI M REAE A AN R BE R Be [ 1107 ML/ 1 82 I EUAEL (PAR)TE DY — Rl X 45
B, G5 T /NG 98RE S SR B 1 078 9% S R AS , BB SR A T b R W B 3 1) 4 BPIRES . TFAL o,
PAR TEMEERE A R T, HEHREMEASE T KA OC, $EomILAENG R VPAl A 78 78 B F AR E[110]
XL LU AR Al i S AN F A R ISR, SRR T ARG B — MR TR AR A 2, 38 TF T BREEIE 1) 530
PUlRE /1. B, 454 NLR. PLR. PNR Al PAR %5 2 M fiL 4 i LI FR bR, A BT da B g 4 T RN 0%
MR ERRE S WA AL, SR PR A B 1R 3 A Tl

5.2. 2HRER MIEH(SIRI)

B JOAE SN BL(SIRD 2 — T X (LR G JOESR b, 0 H 2T A TH R LR s, e e ik
FLANN S5k AN LA, S5 & SR 25, O RAEAE ML I S P [ 111]. BFFERI, SIRIFEAK
AR IS W o R B A U AR R, TR R MR R A R R AR [110]. X
—ARBRRE RS AR AT SOS R S A, PR AR — 20 M T RO R S R AL S BRI ARA, yim R R
ARMEER RS H . IFH SIRL B THEIE T8 HUALH RIS, (TR Z R

il ZAREMBRE SRR RENS v — L YAR SRR IR, I RE IR ERAE ) 2 4B B4
B IR RSR B EOHER IS Wil SIS HE L 2 AR IR AE i B P O R

6. ZEFHBSNNF[FEINA

2 HAR S I E MR BRI 7 h R E I ), JUHAE bR SR RS HE S B AAMAAL
TRIT 7T o BIF 70 B A5 22 2H 2 R B B 0 P i, % Dbk i DR 7 i 2830 % JHk 75 AH S i (SAE) P ) A
BLAS 2 3] BLiE R HAZ O Ybr B0 ALDHTAL HOGAL, 4878 50 0% 4 0E 5 2R AR Th BE RS A R [ 112]
IEAh, R s R B A L RNA U a5 A P38 20, R0 VDAC2 45 55 1H [ A i 3 LA DS i) o
SEELER, MR T s SRR, RN T S S A YRR R B TS RIS [113]. BRI R
PEAHOCEE R N, WF LRI CD177. IRAK3 &5 5L [F 7 ik B E 12 Wi fll 4 2 v AT S BME . CD177 1E
PRI B AR R AR S, HRIAKOF S IREEIE R EOIRS B UIAE G, RebiiiBh X o A A s R AL 114]
[115]. IRAK3 Z 515 ST, R JORE i B 5 P FIRF SRR 0], 2 PRAN IR BE e 5 ThRe S T 1
FIJEAR[116]0 X LRI R 1R ARG UE AT 25 T 22 21 S50 00 R FEE T2 0 AL 85 27 S A58 84 1) o Rk

BLAS 2% I H AR M0 LASSO [E1H . BENLARAR . SCREmENLEEE) 72 Tk 22 e RIS L R A OGS B
M S RIS PO AL . — T 9T a0 22 20 0 A R 15 LR R AH JS I A% O B DK (4 ALDHI1AD) &2
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H 5 IR I ISR EE, HEBh 1O Ik EE A & SRR A 45 A AR (ARDS R EEH L OB 117]. &1X)
B AN MR 1) A BT s, FR PR 4 PE U B AR DG R SR B R R D M, R H 2 R RS
BN, ONRSHER s R PR AL TR AERE [ 114]. 45 A Z A EHEARIINS, WA E T A&
VIR I RO R UER I, AR HE T RERRE 1) 20 BURIE 7E o S I AR SR R I ONMIF) S5 5107, 48R T 2 ik
FE A>T A, K 7 R R I AN A (1 S BORAS AR AE , B AR PG R U AR YT M 113] [118].
BeAh, B E R BTS2 SRR Be s T A8 2 (R AR A 3R AR YT 3R, HEBDREERE R IT N IRTT
) kG S ST A 18]

Z S HAR S HLAS 2 2 5 A N REERE AR RS S ORISR T A S TR AR RIA . R E 4.
ARG A S B AR A ., HLBS A SIS % A CD177. IRAKS 255Gt Syl JE R, (it /MR YT, 42
R I RA T ROR,  HEBNIG R A HE R IT K R -

7. REMARRESERSHNESITEE

MR ARG S Z S H AR, B2 EhRic MEmERn, HR 7 IREESH 5% RE 7R
PERFIE . BEFCRI, BREDEWIE, S diiomes . RAMIhEE R A B4, AME M B R R4
FRONK £ ) 05 240 B RE 4 SOIR G M (pDCs) 1 L 31 S 25 PRSP BE S e PR AS A tE B[ 119]0 b4k, 454
TR MRS MR hR &Y, 7T A B LR G RIS RS, RIMREEREE IR DA AR,
W S AN IR . RAURFIE(AN HLA-DR. PD-1 £3K). DhREFEAR(ANZ0 M PR 17 Wb i 7)) 5 4 st il AR )
WREA(N C RV E CRP. 4535 PCTMLE G, A BT T8 dErf S i A8 2 G0 S RS A 17 7 S AR
[119]. —IHFFIEIT 454 NK AL ELB . 552 B (Bacteroides salyersiae) £ EF CRP KV, LT HTF
BRFFREZ W B SR AY, RILHE S WERR E(AUC = 0.95) [119]. BEAk, K G005 40 i 0B 5 I PR 1
5y Z 401 APACHE 1. SOFA £5¢, et SeBn i aghe B 1 SRS #EFNI[119] [120]. HE T e R A
MLEE VR RGUET I THa 3 T TRTT, RIE & 352 e WUs s e e M ia 7 1 3% . PD-1/PD-
L1 8 I 3RIE K5 G MRS H DG, B %08 B 1) e e A 25 s IRV T R, S5 8 R
T2 o BT [121]. Mo, S5AMEAH SR S G 4 DR IRES LA 5y, A HEE AR
W EEE R S ARHPIRAS, MR T IR UMK IR 122]. BEAE 2 4 2B AN ST BOR IR R, R
KEEE RV RGN EIRHERBNA, BRSCr I RSB, HBIRIR SR, ST Mk EpE s
(38 KPS RCR[123] [124]0 27 BRTIR, Sae4i i R 280 5 ThRERAS I 456 VPAG 45 & Iy bs Bk 2
MR RGL, MBI ERERE VA T A AL B ) EE 2 )

8. REBEMREYFEMNIERNASRKRE
MELRT S R ETIRE

FREBEREIEIT T, PRSI 2R MR TR A T JEAE . I8 S AR AR S A AL, mTRLR
Sl B T G PR B HRAS , 4R AN IR YT 7 . IR BIWF AL ROR, WRERAE A I S R N4
T NG WO B G I I BN A4, X P o B Bl T IeAG V6 T7 SRS RN TR0 A8 2 TS o S T S e AH OGSk
EAT %) 73 BB S0 R IR P 2 A0 T . — SRR I v AR S AN ZE AR AR 28, o — R R IR S e Y T 7%
PR HL V05 8831251, 64k, circadian rhythm-related genes (CRDRGs)&5 7> T-hr S HKiE 2R, HWNIKE
iE P G2 73 T RS WA AR b PRk T SRR 126]0 1SS ) U SN MR S T B 8 T 360, 7RI IR
IR AR 5 3 1) o e 3 A I R P G TR T SR, G — T DR T AR

G A A AU A0 R RS R S AR 2 S B T IR IR R, MRS T RS AE I A b B S
R HIERIE s 140 PD-1/PD-L1 #1 TIGIT 7EMKEERE 1 205 7 o 5 e e i % DIAHOC, Bt PD-L1 1t
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PRANGT TIGIT Pk i) S CAESHYIBRL Hh 7R H 250 S 38 D) B R e A7 15 22 1998 71 [127] - Shikonin 85T
YT PKM2 /531 PD-L1 3RiE, BRARIKERAE S AL o 1) 90 B 7K P, oot e 4 i o e[ 128]. 40
PR F-F5 B0 IL-1 #5507 TNF-o 01 FIRI LA, BRI RS FP o8O R A R, AFUE A v s 23 2 i ik
B, HHEREIBITRR[129]. 1AL, GORERIIK IR T 2 IR a k29t nahaefbiign
KOKEELAGUOKE, RERSE RIS BRI B0 SN BT, AT S AR, AN FE I8/ 28 AE 1) [R] B 52 4
PERAZS[130]-[132].

ST 1) G2 T T SR B IR L HE MO A B AR A 2 R TV . MBS in 2 R E R B I b 2%
(PMX-HA)WE T LB N B R A SEN T, 505 S Dhie, (H T R0 T B3 1 N 35 2K R8s B Th Rk
POy, R T R E ARG ST I B B[ 133] [134]0 #8120 Y8 3 4 A 0 0 612K 2 e 20 Ho ) 8 5 i
FEBR BE T 9% 38 2 A% g% SN, FEOR T AR 299 G % AT BT 7 [RI[135] [136]. BhAh, FEFAMBAFIRLN
RNA [AEPIAREY), AU BT IEE R R IAE W, O R e 7 3245 7 98 5 137] [138],

VRTINS , BREERE MR TT 15 G2 8 9 SRmS 1R 30 5 T AE AR SR e B2 7 7 I R g o Jlad
ZHEMRIE DT, 60 ThEY. DR IGIR S48, e BRI 5 S e s s s e y7 7
o BRI STANHIF . AN PR DU AR B A G T B S N R B AE 1) G R T SR
TEEMFE, BT D IR I AR I L 22 Ve 2, HESh MR RS e VA I 1R PR 5%
o XA B SMRERAE B E AR, O A im A BRI T SRR A % .

9. RFKMRT5[E

B ik EEE AW LR T AR, IR SV N T — N2 YRR B 2R R
W B ARRMIE T T A R EAFELL R LA

W, BB MR T, A 2 HE RN T RRROR, 5 T AT ) EERE A b
VIR Z o ITAER, R T AR G 90 I 7 A0 SUPE ) OBE B 4k, ORI 22 (ORI AL SR AR T e 4l i 3R T 401
MR TR AR DL R AERAD RNA S 4br S, MR+ CD177. IRAK3. RNASE2 & S100A12
CUIE S 5 I B AR DG 139]. BR4H M RNA W7 AR M B R 7R T MEERE B3 41 A i S A% 4 CTSB.
ATP6VOD1 5 KL (1) kA8 1k, IXLLHL PR 5 10 28 RALT R W EM K[140]. Ak, BT 2 A %8R
B AT RES SR N S A S AR 2 I S A 22 AR R, R PR AN P 3 5 2 B2 B DR R R R 1
KER[141]. N TR REFINLES % I HARMIBIN, Mg S50 p i OB AR Wbn B ) v RO A 2
REETHADTHE, CHVFFRRIME T 5T M8 A Y0AR 47 1 e B8 05 48 1 2 AR 2 4002E T AR 28 [ 14]
[142]. Ak, SEAHaifzl. QU 2ARE AR A S%30E, FIR G pLes s I 85k, Sl
i S W R EORE SR, WE T8 2 S 80A MR 2 WA TS PR R

FR, nsabs EX)EIE R UE R AR 5T, HES ARG IR i 2 R . R REARE A Dbr
Y COHEE, (B80T MR A B, S K, 2O IRREAE. 5 —J7m, (FHE. 0~
L HERR DRI A TR R E S, HAT, A AEYME AR . QORI R B A ik AR S AR O
YR T 2 EAE AR S AT I, R R A 02 WP R AN PRIE FH I J3[143] [144] A KB LN 77
FARAGKE I 715 0 REUE AR v, BRARRA,  SERUR S5 (POCT) 135 A, R kA Wb P ) e IR e
AN

WeJa, PRZR MR A Wb DR I B W BRI 43 7 280 A K 100 R I, R R ST R
PR EEAE A I R R AN G RS R — B, AR Gusp— L Wphm S DL RS M 1297 TR . Tl I 2 4 Bk
GoHT, GRS BN B NMRRHE, AT SN AN R I #E P A A ROR . ST, BhAS M I
WA RE R 7 e AN Th B8 AR 8 4> T, AnTRE AHOGH IL-6+ PCT. FLIER A PERLAH FAH S hr 4
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REA RURBIG YT R AR ARAG[14] [145]0 [RIN, BEXFAREAEA SCMA . 100 56 &8 B s Fe R 0 (0 1
Wbr SV FABAEAWRIRN , VPRI TR IR BURIE[146] [147]. RK, FEMLE R, QM2
RE 2 4E LI E VbR SR, R4 & IR KBS AN TR REROR, SKBLIREIE IR HE D 2R T A&
DN B T T, A AR R HE S e B E b 1 B2 T A R

ZR PR, RORMCERAE ML A= VbR S B TE 75 SR AR T B S BEAR 5 70 T (K R B S LR D RS, SRtk
e RIS AIE SAS I 1 & BT A, HESIRR BRI IR 2T I SEPR AT, (RN B AR A5 AR 0 7 il 7
7ROl K IATUE PSR A A, (EBIZ AN TR B EOR, M ARG RSHEL I IR ERAE AL Mbs
SRR, NIRTHIERIE ST /KT S Tl S it U SR S0

10. &5ig

WREFIEAE N —Fh AR 00 RV 50 R N SR A AE, FORBERNLENE R Z 2 IR ZI8F 1 %% R A5 RAE
SRSE o SIS LA AR EPD I R G LRIR , FRATTRE 0% B A T M B AR R A 1 R AL S L B AR AL
TG RAEFEARIN C M E(CRP). FEESRIE(PCT)SE, JRETEImMAR T Z N, H IR 7 A a4
TFAE SRR, A DA AT S W B BE ) B A BEOIRZS o M DR e e 2 400 P 2 284 0 A 7 gk — 2B 48 1 s
RGAEIRTFIE RIS FE 1 Z FEME RIS, P 6 g% 2 oy TR AL 7 21 AR AR

TSR, BRI 9% 70 71 miRNA. CMKLR1 K AT AL R R B, MR 7 ik 3 0E I
AR SR AR . X85y AR 7~ 1 R EEIE 4 R PP PR S8 T B e R IR, o R
WIS WA LS PR SR At T SRS HER) T R AR SO I B Mbn B I kA8 R LI R 3 X B AR AE—
SEZESE, R EBETBF R RIE AR . RN, FRAIS Y MR AR L
S, SRAZ L. KEEARRTF L BN, DUATRIE H BA T 2@ MR T SR E

T, BAEV SRS K2 W BIR A TGP SRR A, AR T IREEE A B4
WA . SR A Y, BRA% . EARAREZEREE, 468N EIEEY, §
% SR EERE ARG HE 20 R0 NG AR TR o IX AR T T 12 W i i, oI R e MR YT 7
FIRME T HIE SRR, D) TIRIT RS AR . SR, MLAS A ST AL R GRS E AT 7RG A AR A R
BOUE, EEGOTIA IR R 2, R ORILTE SE BRI R A ST (AT AT PR FI B A

JREEASK, BREERE M0 AE Db 25470 (O RFF 5 BB N B PR Ak, S s 7 MR 3 811 AR I FH 1) 4
R BEERIEE. 2 HO B T T RARHEA IIRE AR R 3 T AR, 4 2 HEZ U KR R 1) o
[FIRE, BB RGAELRST B IR N, G5 6 B MRBE T 5. R R e B RS R & Vs, K ik
BEAE RS T . RS 20 J2 BT RO B (B IR 2 A A 0 TR . BRAT R I R B AL S
PRSI B2 G5 A, HESIIRERRE ST AP B PR BT, B 28 SIERNHZ 7 1A RS+ 57 BELR S 8 1) s 3 TS

SE

[1] Matics, T.J. and Sanchez-Pinto, L.N. (2017) Adaptation and Validation of a Pediatric Sequential Organ Failure Assess-
ment Score and Evaluation of the Sepsis-3 Definitions in Critically Il Children. JAMA Pediatrics, 171, e172352.
https://doi.org/10.1001/jamapediatrics.2017.2352

[2] Leisman, D., Huang, V., Zhou, Q., Gribben, J., Bianculli, A., Bernshteyn, M., et al. (2017) Delayed Second Dose Antibiotics

for Patients Admitted from the Emergency Department with Sepsis: Prevalence, Risk Factors, and Outcomes. Critical
Care Medicine, 45, 956-965. https://doi.org/10.1097/ccm.0000000000002377

[3] Juneja, D., Jain, N., Singh, O., Goel, A. and Arora, S. (2023) Comparison between Presepsin, Procalcitonin, and CRP as
Biomarkers to Diagnose Sepsis in Critically 11l Patients. Journal of Anaesthesiology Clinical Pharmacology, 39, 458-462.
https://doi.org/10.4103/joacp.joacp 560 21

[4] Sanchez-Iglesias, J.L., Morales-Coma, C., Minig, L., Lago, V., Domingo, S., Mancebo, G., et al. (2024) Procalcitonin and
C-Reactive Protein as Early Markers of Anastomotic Leakage in Intestinal Resections for Advanced Ovarian Cancer

DOI: 10.12677/acm.2026.162425 567 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1001/jamapediatrics.2017.2352
https://doi.org/10.1097/ccm.0000000000002377
https://doi.org/10.4103/joacp.joacp_560_21

R S

(6]

(7]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

(EDMOCS). Acta Obstetricia et Gynecologica Scandinavica, 103, 1302-1310. https://doi.org/10.1111/a0gs.14834

Leonard, S., Guertin, H., Odoardi, N., Miller, M.R., Patel, M.A., Daley, M., et al. (2024) Pediatric Sepsis Inflammatory
Blood Biomarkers That Correlate with Clinical Variables and Severity of Illness Scores. Journal of Inflammation, 21, Ar-
ticle No. 7. https://doi.org/10.1186/312950-024-00379-w

Huang, J., Li, J., Wu, N., Yang, X., Zhang, L., Bian, F., et al. (2025) Microfluidic Magnetic Droplet-Based Chemilumines-
cence Enzyme Immunoassay for Multiplex Sepsis Biomarker Screening. The Analyst, 150, 1553-1562.
https://doi.org/10.1039/d4an01253d

Davies, K. and McLaren, J.E. (2024) Destabilisation of T Cell-Dependent Humoral Immunity in Sepsis. Clinical Science,
138, 65-85. https://doi.org/10.1042/cs20230517

Wang, Y., Zhang, H. and Miao, C. (2025) Unraveling Immunosenescence in Sepsis: From Cellular Mechanisms to Ther-
apeutics. Cell Death & Disease, 16, Article No. 393. https://doi.org/10.1038/s41419-025-07714-w

Miao, S., Zhang, R., Guo, G., Wang, X., Zhang, B., Li, L., et al. (2025) p38 Protein as a Therapeutic Target for Sepsis-Induced
Organ Dysfunction. European Journal of Pharmacology, 1002, Article ID: 177833.
https://doi.org/10.1016/j.ejphar.2025.177833

Vigneron, C., Py, B.F., Monneret, G. and Venet, F. (2023) The Double Sides of NLRP3 Inflammasome Activation in Sepsis.
Clinical Science, 137, 333-351. https://doi.org/10.1042/¢s20220556

Hashem, H.E., El Masry, S.A., Mokhtar, A.M., Ismail, E.A. and Abdelaal, N.M. (2020) Valuable Role of Neutrophil CD64
and Highly Sensitive CRP Biomarkers for Diagnostic, Monitoring, and Prognostic Evaluations of Sepsis Patients in Neonatal
ICUs. BioMed Research International, 2020, Article ID: 6214363. https://doi.org/10.1155/2020/6214363

Mubaraki, M.A., Faqihi, A., AlQhtani, F., Hafiz, T.A., Alalhareth, A., Thagfan, F.A., ef al. (2023) Blood Biomarkers
of Neonatal Sepsis with Special Emphasis on the Monocyte Distribution Width Value as an Early Sepsis Index. Medicina,
59, Article 1425. https://doi.org/10.3390/medicina59081425

Gopal, N., Chauhan, N., Jain, U., Dass, S.K., Sharma, H.S. and Chandra, R. (2023) Advancement in Biomarker Based Effec-
tive Diagnosis of Neonatal Sepsis. Artificial Cells, Nanomedicine, and Biotechnology, 51, 476-490.
https://doi.org/10.1080/21691401.2023.2252016

Xie, Y., Li, B, Lin, Y., Shi, F., Chen, W., Wu, W, et al. (2020) Combining Blood-Based Biomarkers to Predict Mortality
of Sepsis at Arrival at the Emergency Department. Medical Science Monitor, 27, €929527.
https://doi.org/10.12659/msm.929527

Luo, Z., Luo, P., Gu, H., Hu, X., Xiao, S., Lu, W., et al. (2025) A Novel Long-Acting C5a-Blocking Cyclic Peptide Prevents
Sepsis-Induced Organ Dysfunction via Effective Blockade of the Inflammatory Cascade. Signal Transduction and Targeted
Therapy, 10, Article No. 362. https://doi.org/10.1038/s41392-025-02457-8

Daud, M., Khan, M.B., Qudrat, Q.U., Ullah, 1., Khan, S., Khan, M.Z., et al. (2024) Role of C-Reactive Protein and Procal-
citonin in Early Diagnostic Accuracy and Their Prognostic Significance in Sepsis. Cureus, 16, €70358.
https://doi.org/10.7759/cureus.70358

Herzlich, J., Waksman, Y., Marom, R., Berliner, S., Mandel, D. and Mangel, L. (2025) Determinants of CRP Measurements
and CRP Dynamics during Early Neonatal Sepsis Work Up. Scientific Reports, 15, Article No. 18031.
https://doi.org/10.1038/s41598-025-02337-9

Baxla, V., Sharma, A.K., Seema, K., Kumar, A., Boipai, M., Bhattacharya, P.K., et al. (2025) Sepsis Biomarkers: CRP,
Procalcitonin, and Presepsin—Diagnostic and Prognostic Significance in Sepsis. Journal of West Afiican College of Surgeons,
15, 457-462. https://doi.org/10.4103/jwas.jwas_132 24

Datla, S., Kitchanan, S. and Sethuraman, G. (2021) Diagnostic Reliability of Salivary C-Reactive Protein as an Alternative
Noninvasive Biomarker of Neonatal Sepsis. Indian Pediatrics, 58, 745-748. https://doi.org/10.1007/s13312-021-2284-5

Karunasagar, A., DSouza, C., Prasad, M., Akshay, S.D., Irusan, D., Jenifer, A., et al. (2025) Age-Specific Predictive Mod-
elling of Sepsis Mortality: The Diagnostic Utility of CRP and Serum Creatinine. Respiratory Medicine, 250, Article ID:
108530. https://doi.org/10.1016/j.rmed.2025.108530

An, X.H., Zhang, X.H. and Yi, S.G. (2023) Application of PCT, IL-6, CRP, and WBC for Diagnosing Neonatal Sepsis.
Clinical Laboratory, 69. https://doi.org/10.7754/clin.1ab.2022.220737

Fouad, N.A., Fouad, M.A., Assar, E.H. and Eltaher, S.M. (2020) Combination of Procalcitonin, CRP and CD11b Biomarkers
in Early Detection of Neonatal Sepsis. The Egyptian Journal of Immunology, 27, 77-86.

Giines, H., Yurttutan, S., Cobanusagi, M. and Doganer, A. (2021) CRP/Albumin Ratio: A Promising Marker of Gram-Neg-
ative Bacteremia in Late-Onset Neonatal Sepsis. Turkish Archives of Pediatrics, 56, 32-36.

Lin, G.C., Kiing, E., Smajlhodzic, M., Domazet, S., Friedl, H.P., Angerer, J., et al. (2021) Directed Transport of CRP across
in Vitro Models of the Blood-Saliva Barrier Strengthens the Feasibility of Salivary CRP as Biomarker for Neonatal Sepsis.
Pharmaceutics, 13, Article 256. https://doi.org/10.3390/pharmaceutics13020256

DOI: 10.12677/acm.2026.162425 568 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1111/aogs.14834
https://doi.org/10.1186/s12950-024-00379-w
https://doi.org/10.1039/d4an01253d
https://doi.org/10.1042/cs20230517
https://doi.org/10.1038/s41419-025-07714-w
https://doi.org/10.1016/j.ejphar.2025.177833
https://doi.org/10.1042/cs20220556
https://doi.org/10.1155/2020/6214363
https://doi.org/10.3390/medicina59081425
https://doi.org/10.1080/21691401.2023.2252016
https://doi.org/10.12659/msm.929527
https://doi.org/10.1038/s41392-025-02457-8
https://doi.org/10.7759/cureus.70358
https://doi.org/10.1038/s41598-025-02337-9
https://doi.org/10.4103/jwas.jwas_132_24
https://doi.org/10.1007/s13312-021-2284-5
https://doi.org/10.1016/j.rmed.2025.108530
https://doi.org/10.7754/clin.lab.2022.220737
https://doi.org/10.3390/pharmaceutics13020256

iKEF 5

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Ramavath, C., Katam, S.K., Vardhelli, V., Deshabhotla, S. and Oleti, T.P. (2023) Examining the Utility of Rapid Salivary
C-Reactive Protein as a Predictor for Neonatal Sepsis: An Analytical Cross-Sectional Pilot Study. Diagnostics, 13, Article
867. https://doi.org/10.3390/diagnostics 13050867

Prakash, G., Sajan, R., Reshma, G.G., Gutjahr, G., S, V.V, Narmadha, M.P., ef al. (2025) Broadening Diagnostic Hori-
zons: Specificity of Serial Negative CRPs in Predicting Blood Culture Negativity in Suspected Neonatal Sepsis. Cureus,
17, e81660. https://doi.org/10.7759/cureus.81660

Hao, Y.X. and Yu, J.L. (2020) Cut-Off Value of White Blood Cell Count in the Diagnosis of Early-Onset Sepsis in Neonates.
Chinese Journal of Contemporary Pediatrics, 22, 1159-1163. https://pubmed.ncbi.nlm.nih.gov/33172548/

Zeng, T., Sun, Y., Chen, S., Pang, J., Wang, H., Cai, X., ef al. (2024) The Causal Relationship between Blood Cell Indices
and 28-Day Mortality in Sepsis: A Retrospective Study and Bidirectional Mendelian Randomization Analysis. BMC Infec-
tious Diseases, 24, Article No. 619. https://doi.org/10.1186/s12879-024-09532-5

Gezahegn, B., Abdella, A., Meseret, F., Mohammed, A., Keneni, M., Asfaw, T., et al. (2025) Treatment Outcomes and Its
Associated Factors among Neonates Admitted with Sepsis in Hiwot Fana Comprehensive Specialized University Hospital,
Harar, Ethiopia. Frontiers in Pediatrics, 12, Article 1434803. https://doi.org/10.3389/fped.2024.1434803

Pettit, N. (2025) Leukopenia and Neutropenic Fever. Emergency Medicine Clinics of North America, 43, 431-444.
https://doi.org/10.1016/j.emc.2025.03.006

Shil, P.K., Majumder, B.K., Basak, A.K., ef al. (2023) Role of White Blood Cell Count, Immature to Total Ratio and C-
Reactive Protein in Early Detection of Clinically Suspected Neonatal Sepsis. Mymensingh Medical Journal, 32, 721-726.
https://pubmed.ncbi.nlm.nih.gov/37391965/

Mearelli, F., Nunnari, A., Chitti, F., Rombini, A., Macor, A., Denora, D., ef al. (2025) Low, Intermediate, and High Gluta-
mine Levels Are Progressively Associated with Increased Lymphopenia, a Diminished Inflammatory Response, and Higher
Mortality in Internal Medicine Patients with Sepsis. Journal of Clinical Medicine, 14, Article 3313.
https://doi.org/10.3390/jcm14103313

Li, D., Wei, Y., Zhang, C., Yang, Y., Wang, Z., Lu, Y., et al. (2025) Value of SOFA Score, APACHE II Score, and WBC
Count for Mortality Risk Assessment in Septic Patients: A Retrospective Study. Medicine, 104, e42464.
https://doi.org/10.1097/md.0000000000042464

Kanungo, R. and Hippargi, S.B. (2024) CD64 Expression on Neutrophils (nCD64) as a Biomarker in Adult Patients with
Sepsis: A Cross-Sectional Study. Cureus, 16, €71912. https://doi.org/10.7759/cureus.71912

Rohil, A., Dutta, S., Varma, N., Sachdev, M.S., Bansal, A. and Kumar, P. (2021) Cell-Surface Biomarkers, C-Reactive Pro-
tein and Haematological Parameters for Diagnosing Late Onset Sepsis in Pre-Term Neonates. Journal of Tropical Pediat-
rics, 67, fmad016. https://doi.org/10.1093/tropej/fmab016

Ho, S.F., Tan, S.J., Mazlan, M.Z., Iberahim, S., Lee, Y.X. and Hassan, R. (2023) Exploring Extended White Blood Cell
Parameters for the Evaluation of Sepsis among Patients Admitted to Intensive Care Units. Diagnostics, 13, Article 2445.
https://doi.org/10.3390/diagnostics 13142445

Herawati, S., Somia, .LK.A., Kosasih, S., Wande, L.N., Felim, J. and Payana, LM.D. (2024) Integrating Routine Hematolog-
ical and Extended Inflammatory Parameters as a Novel Approach for Timely Diagnosis and Prognosis in Sepsis Management.
Diagnostics, 14, Article 956. https://doi.org/10.3390/diagnostics 14090956

Verra, C., Paulmann, M.K., Wegener, J., Marzani, E., Ferreira Alves, G., Collino, M., et al. (2024) Spleen Tyrosine Kinase:
A Novel Pharmacological Target for Sepsis-Induced Cardiac Dysfunction and Multi-Organ Failure. Frontiers in Immunol-
ogy, 15, Article 1447901. https://doi.org/10.3389/fimmu.2024.1447901

Li, H,, Yang, W., Li, H., Bai, X., Zhang, H., Fan, W., et al. (2023) PROTAC Targeting Cyclophilin a Controls Virus-Induced
Cytokine Storm. iScience, 26, Article ID: 107535. https://doi.org/10.1016/].is¢i.2023.107535

Zhang, L., Wan, H., Zhang, M., Lu, W., Xu, F. and Dong, H. (2023) Estrogen Receptor Subtype Mediated Anti-Inflamma-
tion and Vasorelaxation via Genomic and Nongenomic Actions in Septic Mice. Frontiers in Endocrinology, 14, Article
1152634. https://doi.org/10.3389/fend0.2023.1152634

Magnani, N.D., Marchini, T., Calabro, V., Alvarez, S. and Evelson, P. (2020) Role of Mitochondria in the Redox Sig-
naling Network and Its Outcomes in High Impact Inflammatory Syndromes. Frontiers in Endocrinology, 11, Arti-
cle 568305. https://doi.org/10.3389/fendo.2020.568305

Edalati, S., Meyer, J.S., Aravot, D. and Barac, Y.D. (2024) Vagal Nerve Stimulation Potential Therapeutic Benefits in
Acute Lung Rejection and Transplantation. Transplant Immunology, 86, Article ID: 102105.
https://doi.org/10.1016/j.trim.2024.102105

Yang, J., Ucakar, B., Vanvarenberg, K., Malfanti, A. and des Rieux, A. (2025) Nanoparticles Loaded with a CSF1R An-
tagonist Selectively Depletes Microglial Cells and Modulates Inflammation in Spinal Cord Injury. Journal of Controlled
Release, 386, Article ID: 114079. https://doi.org/10.1016/j.jconrel.2025.114079

Addeo, A., Obeid, M. and Friedlaender, A. (2020) COVID-19 and Lung Cancer: Risks, Mechanisms and Treatment

DOI: 10.12677/acm.2026.162425 569 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.3390/diagnostics13050867
https://doi.org/10.7759/cureus.81660
https://pubmed.ncbi.nlm.nih.gov/33172548/
https://doi.org/10.1186/s12879-024-09532-5
https://doi.org/10.3389/fped.2024.1434803
https://doi.org/10.1016/j.emc.2025.03.006
https://pubmed.ncbi.nlm.nih.gov/37391965/
https://doi.org/10.3390/jcm14103313
https://doi.org/10.1097/md.0000000000042464
https://doi.org/10.7759/cureus.71912
https://doi.org/10.1093/tropej/fmab016
https://doi.org/10.3390/diagnostics13142445
https://doi.org/10.3390/diagnostics14090956
https://doi.org/10.3389/fimmu.2024.1447901
https://doi.org/10.1016/j.isci.2023.107535
https://doi.org/10.3389/fendo.2023.1152634
https://doi.org/10.3389/fendo.2020.568305
https://doi.org/10.1016/j.trim.2024.102105
https://doi.org/10.1016/j.jconrel.2025.114079

R S

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

Interactions. Journal for ImmunoTherapy of Cancer, 8, €000892. https://doi.org/10.1136/jitc-2020-000892

He, Y., Chen, X., Zhong, J., Lin, C., Situ, J., Liu, B., et al. (2025) Glucocorticoid Reduces Mortality in LPS-Induced Sepsis
Mouse Model by Inhibiting JAK1/STAT3-Mediated Inflammatory Response and Restoring Tricarboxylic Acid Cycle.
Life Sciences, 375, Article ID: 123744. https://doi.org/10.1016/j.1f5.2025.123744

Shen, X., Han, Y., Gao, Z., Han, P. and Bi, X. (2023) Pre Exposure to Enriched Environment Alleviates Brain Injury
after Ischemia-Reperfusion by Inhibiting p38MAPK/STAT1 Pathway. Molecular Biology Reports, 50, 2243-2255.
https://doi.org/10.1007/s11033-022-08184-5

Wang, Y., Li, D., Song, L. and Ding, H. (2020) Ophiopogonin D Attenuates PM2.5-Induced Inflammation via Suppress-
ing the AMPK/NF-«xB Pathway in Mouse Pulmonary Epithelial Cells. Experimental and Therapeutic Medicine, 20, Article
No. 139. https://doi.org/10.3892/etm.2020.9268

Ge, X., Meng, Q., Wei, L., Liu, J., Li, M., Liang, X., et al. (2021) Myocardial Ischemia-Reperfusion Induced Cardiac

Extracellular Vesicles Harbour Proinflammatory Features and Aggravate Heart Injury. Journal of Extracellular Vesicles,
10, €12072. https://doi.org/10.1002/jev2.12072

Ostmann, A., Paust, H., Panzer, U., Wegscheid, C., Kapffer, S., Huber, S., ef al. (2013) Regulatory T Cell-Derived IL-10
Ameliorates Crescentic GN. Journal of the American Society of Nephrology, 24, 930-942.
https://doi.org/10.1681/asn.2012070684

Park, Y.H., Lee, S.W., Kim, T., Park, H.J., Van Kaer, L. and Hong, S. (2024) The iNKT Cell Ligand a-GalCer Prevents
Murine Septic Shock by Inducing IL10-Producing iNKT and B Cells. Frontiers in Immunology, 15, Article 1457690.
https://doi.org/10.3389/fimmu.2024.1457690

Gu, X., Tian, T., Zhang, B., Liu, Y., Yuan, C., Shao, L., et al. (2014) Elevated Plasma Interleukin-35 Levels Predict Poor
Prognosis in Patients with Non-Small Cell Lung Cancer. Tumor Biology, 36, 2651-2656.
https://doi.org/10.1007/s13277-014-2887-8

Clere-Jehl, R., Mariotte, A., Meziani, F., Bahram, S., Georgel, P. and Helms, J. (2020) JAK-STAT Targeting Offers Novel
Therapeutic Opportunities in Sepsis. Trends in Molecular Medicine, 26, 987-1002.
https://doi.org/10.1016/j.molmed.2020.06.007

Hannan, E.L., Zhong, Y., Cozzens, K., Tamis-Holland, J., Ling, F.S.K., Berger, P.B., e al. (2023) Short-Term Deaths after
Percutaneous Coronary Intervention Discharge: Prevalence, Risk Factors, and Hospital Risk-Adjusted Mortality. Journal
of the Society for Cardiovascular Angiography & Interventions, 2, Article ID: 100559.
https://doi.org/10.1016/].jscai.2022.100559

Reyes, M., Filbin, M.R., Bhattacharyya, R.P., Billman, K., Eisenhaure, T., Hung, D.T., et al. (2020) An Immune-Cell Sig-
nature of Bacterial Sepsis. Nature Medicine, 26, 333-340. https://doi.org/10.1038/s41591-020-0752-4

Zhou, H. (2024) The Value of Systemic Immune-Inflammation Index and T Cell Subsets in the Severity and Prognosis
of Sepsis. Critical Reviews in Immunology, 44, 1-12. https://doi.org/10.1615/critrevimmunol.2024051413

Tu, X., Huang, H., Xu, S., Li, C. and Luo, S. (2023) Single-Cell Transcriptomics Reveals Immune Infiltrate in Sepsis.
Frontiers in Pharmacology, 14, Article 1133145. https://doi.org/10.3389/fphar.2023.1133145

Murao, A., Jha, A., Aziz, M. and Wang, P. (2024) Transcriptomic Profiling of Immune Cells in Murine Polymicrobial
Sepsis. Frontiers in Immunology, 15, Article 1347453. https://doi.org/10.3389/fimmu.2024.1347453

Qin, Y. and Zhang, J. (2025) The Multifaceted Role of Regulatory T Cells in Sepsis: Mechanisms, Heterogeneity, and
Pathogen-Tailored Therapies. International Journal of Molecular Sciences, 26, Article 7436.
https://doi.org/10.3390/ijms26157436

Miao, S., Chang, Z., Gu, B., et al. (2024) Generation of Tolerogenic Dendritic Cells under the Persistent Inflammation
Stimulation. Shock, 61, 454-464. https://doi.org/10.1097/shk.0000000000002318

Huang, S., Liu, D., Sun, J., Zhang, H., Zhang, J., Wang, Q., et al. (2022) Tim-3 Regulates Sepsis-Induced Immunosuppres-
sion by Inhibiting the NF-«xB Signaling Pathway in CD4 T Cells. Molecular Therapy, 30, 1227-1238.
https://doi.org/10.1016/j.ymthe.2021.12.013

Cummings, M.J., Guichard, V., Owor, N., Ochar, T., Kiwubeyi, M., Nankwanga, R., et al. (2024) Heterogeneous Expansion
of Polymorphonuclear Myeloid-Derived Suppressor Cells Distinguishes High-Risk Sepsis Immunophenotypes in Uganda.
Shock, 62, 336-343. https://doi.org/10.1097/shk.0000000000002403

Frydman, G.H., Ellett, F., Jorgensen, J., Marand, A.L., Zukerberg, L., Selig, M.K., et al. (2023) Megakaryocytes Respond
during Sepsis and Display Innate Immune Cell Behaviors. Frontiers in Immunology, 14, Article 1083339.
https://doi.org/10.3389/fimmu.2023.1083339

Schindler, P., Kupcinskas, J., Juzenas, S., Skieceviciene, J., Salteniene, V., Schulz, C., et al. (2018) Expression of MicroRNAs
in the Ascites of Patients with Peritoneal Carcinomatosis and Peritonitis. Cancer Cytopathology, 126, 353-363.
https://doi.org/10.1002/cncy.21966

Iro, M. A. and Soundara Pandi, S.P. (2020) Clinical Application of Non-Coding RNAs in Sepsis. Current Opinion in

DOI: 10.12677/acm.2026.162425 570 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1136/jitc-2020-000892
https://doi.org/10.1016/j.lfs.2025.123744
https://doi.org/10.1007/s11033-022-08184-5
https://doi.org/10.3892/etm.2020.9268
https://doi.org/10.1002/jev2.12072
https://doi.org/10.1681/asn.2012070684
https://doi.org/10.3389/fimmu.2024.1457690
https://doi.org/10.1007/s13277-014-2887-8
https://doi.org/10.1016/j.molmed.2020.06.007
https://doi.org/10.1016/j.jscai.2022.100559
https://doi.org/10.1038/s41591-020-0752-4
https://doi.org/10.1615/critrevimmunol.2024051413
https://doi.org/10.3389/fphar.2023.1133145
https://doi.org/10.3389/fimmu.2024.1347453
https://doi.org/10.3390/ijms26157436
https://doi.org/10.1097/shk.0000000000002318
https://doi.org/10.1016/j.ymthe.2021.12.013
https://doi.org/10.1097/shk.0000000000002403
https://doi.org/10.3389/fimmu.2023.1083339
https://doi.org/10.1002/cncy.21966

iKEF 5

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

(80]

[81]

[82]

[83]

[84]

Infectious Diseases, 33, 530-539. https://doi.org/10.1097/qc0.0000000000000688

Qiu, G, Fan, J., Zheng, G., He, J., Lin, F., Ge, M., et al. (2022) Diagnostic Potential of Plasma Extracellular Vesicle miR-
483-3p and Let-7d-3p for Sepsis. Frontiers in Molecular Biosciences, 9, Article 814240.
https://doi.org/10.3389/fmolb.2022.814240

Ou, Y., An, R., Wang, H., Chen, L., Shen, Y., Cai, W., et al. (2022) Oxidative Stress-Related Circulating miRNA-27a
Is a Potential Biomarker for Diagnosis and Prognosis in Patients with Sepsis. BMC Immunology, 23, Article No. 14.
https://doi.org/10.1186/s12865-022-00489-1

El-Hefnawy, S.M., Mostafa, R.G., El-Zayat, R.S., Elfeshawy, E.M., Abd El-Bari, H.M. and El-Monem Ellaithy, M.A. (2021)
Biochemical and Molecular Study on Serum miRNA-16a and miRNA- 451 as Neonatal Sepsis Biomarkers. Biochemistry
and Biophysics Reports, 25, Article ID: 100915. https://doi.org/10.1016/j.bbrep.2021.100915

Fatmi, A., Rebiahi, S.A., Chabni, N., Zerrouki, H., Azzaoui, H., Elhabiri, Y., et al. (2020) miRNA-23b as a Biomarker
of Culture-Positive Neonatal Sepsis. Molecular Medicine, 26, Article No. 94.
https://doi.org/10.1186/s10020-020-00217-8

El-Khazragy, N., Mohamed, N.M., Mostafa, M.F., Elnakib, M., Hemida, E.H.A., Salah, A., et al. (2023) miRNAs: Novel
Noninvasive Biomarkers as Diagnostic and Prognostic Tools in Neonatal Sepsis. Diagnostic Microbiology and Infectious
Disease, 107, Article ID: 116053. https://doi.org/10.1016/j.diagmicrobio.2023.116053

Liu, P., Chen, D., Lou, J., Lin, J., Huang, C., Zou, Y., et al. (2023) Heparin-Binding Protein as a Biomarker of Severe
Sepsis in the Pediatric Intensive Care Unit: A Multicenter, Prospective Study. Clinica Chimica Acta, 539, 26-33.
https://doi.org/10.1016/j.cca.2022.11.028

Liu, Z., Li, X., Chen, M., Sun, Y., Ma, Y., Dong, M., ef al. (2024) Heparin-binding Protein and Sepsis-Induced Coag-
ulopathy: Modulation of Coagulation and Fibrinolysis via the TGF-f Signalling Pathway. Thrombosis Research, 244, Arti-
cle ID: 109176. https://doi.org/10.1016/j.thromres.2024.109176

Linder, A., Soehnlein, O. and Akesson, P. (2010) Roles of Heparin-Binding Protein in Bacterial Infections. Journal of
Innate Immunity, 2, 431-438. https://doi.org/10.1159/000314853

Feng, L., Liu, S., Wang, J., Gao, Y., Xie, F., Gong, J., et al. (2024) The Performance of a Combination of Heparin-Binding
Protein with Other Biomarkers for Sepsis Diagnosis: An Observational Cohort Study. BMC Infectious Diseases, 24, Article
No. 755. https://doi.org/10.1186/s12879-024-09666-6

Taha, A.M., Najah, Q., Omar, M.M., Abouelmagd, K., Ali, M., Hasan, M.T., et al. (2024) Diagnostic and Prognostic Value
of Heparin-Binding Protein in Sepsis: A Systematic Review and Meta-Analysis. Medicine, 103, €38525.
https://doi.org/10.1097/md.0000000000038525

Dou, Q.L., Liu, J., Zhang, W., Wang, C., Gu, Y., Li, N., et al. (2022) Dynamic Changes in Heparin-Binding Protein as
a Prognostic Biomarker for 30-Day Mortality in Sepsis Patients in the Intensive Care Unit. Scientific Reports, 12, Article
No. 10751. https://doi.org/10.1038/s41598-022-14827-1

Zhang, Z., Zhu, Y., Cao, Y., et al. (2021) Predictive Value of Heparin Binding Protein for Sepsis. Chinese Critical Care
Medicine, 33, 654-658.

Ye, K., Lin, X., Chen, T., Wang, L. and Liu, S. (2024) Heparin-Binding Protein Promotes Acute Lung Injury in Sepsis Mice
by Blocking the Aryl Hydrocarbon Receptor Signaling Pathway. Journal of Inflammation Research, 17,2927-2938.
https://doi.org/10.2147/jir.s454777

Zhou, X., Cao, Y., Huang, X., Qiu, S., Xiang, X., Niu, H., ez al. (2024) Screening and Application of DNA Aptamers for
Heparin-Binding Protein. Molecules, 29, Article 1717. https://doi.org/10.3390/molecules29081717

Wang, Y.Y., Yu, S.J., Chen, Q., et al. (2025) Performance Evaluation of an Acridinium Ester-Based Chemiluminescence
Assay for Heparin-Binding Protein and Its Application in the Diagnosis of Sepsis. Chinese Journal of Preventive Medicine,
59, 1546-1551.

Wang, L., Zhang, J., Zhang, L., Hu, L. and Tian, J. (2022) Significant Difference of Differential Expression Pyroptosis-
Related Genes and Their Correlations with Infiltrated Immune Cells in Sepsis. Frontiers in Cellular and Infection Microbi-
ology, 12, Article 1005392. https://doi.org/10.3389/fcimb.2022.1005392

Ding, W., Huang, L., Wu, Y., Su,J., He, L., Tang, Z., et al. (2023) The Role of Pyroptosis-Related Genes in the Diagnosis
and Subclassification of Sepsis. PLOS ONE, 18, €0293537. https://doi.org/10.1371/journal.pone.0293537

Yang, J., Ou, F., Li, B., Zeng, L., Chen, Q., Gan, H., et al. (2025) Machine Learning Based Screening of Biomarkers Asso-
ciated with Cell Death and Immunosuppression of Multiple Life Stages Sepsis Populations. Scientific Reports, 15, Article
No. 30302. https://doi.org/10.1038/s41598-025-14600-0

Patnaik, R., Azim, A. and Agarwal, V. (2020) Neutrophil CD64 a Diagnostic and Prognostic Marker of Sepsis in Adult
Critically Ill Patients: A Brief Review. Indian Journal of Critical Care Medicine, 24, 1242-1250.
https://doi.org/10.5005/jp-journals-10071-23558

Yin, W.P., Li, J.B., Zheng, X.F., An, L., et al. (2020) Effect of Neutrophil CD64 for Diagnosing Sepsis in Emergency

DOI: 10.12677/acm.2026.162425 571 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1097/qco.0000000000000688
https://doi.org/10.3389/fmolb.2022.814240
https://doi.org/10.1186/s12865-022-00489-1
https://doi.org/10.1016/j.bbrep.2021.100915
https://doi.org/10.1186/s10020-020-00217-8
https://doi.org/10.1016/j.diagmicrobio.2023.116053
https://doi.org/10.1016/j.cca.2022.11.028
https://doi.org/10.1016/j.thromres.2024.109176
https://doi.org/10.1159/000314853
https://doi.org/10.1186/s12879-024-09666-6
https://doi.org/10.1097/md.0000000000038525
https://doi.org/10.1038/s41598-022-14827-1
https://doi.org/10.2147/jir.s454777
https://doi.org/10.3390/molecules29081717
https://doi.org/10.3389/fcimb.2022.1005392
https://doi.org/10.1371/journal.pone.0293537
https://doi.org/10.1038/s41598-025-14600-0
https://doi.org/10.5005/jp-journals-10071-23558

R S

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

Department. World Journal of Emergency Medicine, 11, 79-86. https://doi.org/10.5847/wjem.j.1920-8642.2020.02.003

Zou,H., Ye, Z., Liu, S., et al. (2021) The Value of Neutrophil CD64 Index in the Diagnosis of Patients with Sepsis in
Intensive Care Unit. Chinese Critical Care Medicine, 33, 676-679.

Griffin, K., Miller, L., Yang, Y., Sharp, E., Young, L., Garcia, L., ef al. (2025) Affinity-Based 3D-Printed Microfluidic
Chip for Clinical Sepsis Detection with CD69, CD64, and CD25. Journal of Pharmaceutical and Biomedical Analysis,
252, Article ID: 116500. https://doi.org/10.1016/].jpba.2024.116500

Yang, Y., Griffin, K., Li, X., Sharp, E., Young, L., Garcia, L., et al. (2023) Combined CD25, CD64, and CD69 Biomarker
in 3d-Printed Multizone Millifluidic Device for Sepsis Detection in Clinical Samples. Analytical Chemistry, 95, 12819-
12825. https://doi.org/10.1021/acs.analchem.3c¢01797

Lekka, K., Marangos, M., Roupas, N., Karakantza, M., Gogos, C. and Velissaris, D. (2020) Evaluation of the Activity
of Neutrophils and Monocytes in Diabetic Patients with Sepsis, Can Surface Antigens HLA-DR and CD64 Be Useful as
Prognostic Factors? Journal of Clinical Medicine Research, 12, 157-164. https://doi.org/10.14740/jocmr4068

Zakaria, M., Karam, N., Hassan, T., Zidan, N., Abdelsalam, A., Ramadan, R.A., ef al. (2025) Neutrophil CD64 Can Be
an Early Predictor for Sepsis during Febrile Neutropenic Episodes in Children with Cancer: A Case Control Study. Italian
Journal of Pediatrics, 51, Article No. 139. https://doi.org/10.1186/s13052-025-01979-9

Zhu, Q., Wang, H., Chen, L., Yu, Y. and Chen, M. (2025) Comparison of the Accuracy of Procalcitonin, Neutrophil CD64,
and C-Reactive Protein for the Diagnosis and Prognosis of Septic Patients after Antibiotic Therapy. Practical Laboratory
Medicine, 43, €00444. https://doi.org/10.1016/j.plabm.2024.¢00444

Ramirez-Ramirez, A., Mancilla-Herrera, I., Figueroa-Damian, R., Soriano-Becerril, D.M. and Villeda-Gabriel, G. (2025)
Expression of CD64 and CD69 as Biomarkers for Late-Onset Sepsis Diagnosis in Infants Born Prematurely. The Brazilian
Journal of Infectious Diseases, 29, Article ID: 104511. https://doi.org/10.1016/j.bjid.2025.104511

Morino, G., Takahashi, G., Kan, S., Inoue, Y., Sato, K. and Shirakawa, K. (2021) Antibody-Mediated Soluble CD14
Stabilization Prevents Agitation-Induced Increases in Presepsin Levels in Blood Component Specimens. BioTechniques,
70, 160-166. https://doi.org/10.2144/btn-2020-0136

Ikegame, A., Kondo, A., Kitaguchi, K., Sasa, K. and Miyoshi, M. (2022) Presepsin Production in Monocyte/Macrophage-
Mediated Phagocytosis of Neutrophil Extracellular Traps. Scientific Reports, 12, Article No. 5978.
https://doi.org/10.1038/s41598-022-09926-y

Mabrey, F.L., Martin, T.R., Calfee, C.S., Liu, K.D., LaCombe, B., Brown-Swigart, L., et al. (2025) Anti-CD14 Treatment
in Patients with Severe COVID-19 Clinical and Biological Effects in a Phase 2 Randomized Open-Label Adaptive Plat-
form Clinical Trial. Chest Critical Care, 3, Article ID: 100117. https://doi.org/10.1016/j.chstcc.2024.100117

Lee, B., Park, J.E., Yoon, S.J., Park, C., Lee, N.Y., Shin, T.G., et al. (2024) No Significant Differences in Presepsin
Levels According to the Causative Microorganism of Bloodstream Infection. Infection & Chemotherapy, 56, 47-56.
https://doi.org/10.3947/ic.2023.0066

Koizumi, Y., Sakanashi, D., Mohri, T., Watanabe, H., Shiota, A., Asai, N., et al. (2020) Can Presepsin Uniformly Respond
to Various Pathogens? An in Vitro Assay of New Sepsis Marker. BMC Immunology, 21, Article No. 33.
https://doi.org/10.1186/s12865-020-00362-z

Lee, J., Kim, S., Kim, K.H., Jeong, N.R., Kim, S.C. and Oh, E. (2021) The Association between Dynamic Changes in Serum
Presepsin Levels and Mortality in Immunocompromised Patients with Sepsis: A Prospective Cohort Study. Diagnostics,
11, Article 60. https://doi.org/10.3390/diagnostics11010060

Aliu-Bejta, A., Kurshumliu, M., Namani, S., Dreshaj, S. and Barsi¢, B. (2023) Ability of Presepsin Concentrations to
Predict Mortality in Adult Patients with Sepsis. Journal of Clinical and Translational Science, 7, €121.
https://doi.org/10.1017/cts.2023.538

AlJarhi, U.M., Sadek, K.M., Darwish, E.M., Elmessiery, R.M., Salem, K., Khalil, S.A., ef al. (2020) Evaluation of Serum
Presepsin, Procalcitonin, Copeptin, and High-Sensitivity C-Reactive Protein for Differentiating Bacterial Infection from
Disease Activity in Egyptian Patients with Systemic Lupus Erythematosus. Clinical Rheumatology, 40, 1861-1869.
https://doi.org/10.1007/s10067-020-05471-z

Wu, J., Zhan, X., Wang, S., Liao, X., Li, L. and Luo, J. (2023) The Value of Plasma Presepsin as a Diagnostic and Prognostic
Biomarker for Sepsis in Southern China. Inflammation Research, 72, 1829-1837.
https://doi.org/10.1007/s00011-023-01787-z

Kim, H., Hur, M., Lee, H., Lee, G., Lee, K.R. and Mannello, F. (2025) Early Sepsis Detection in Adult Patients with Sus-
pected Sepsis in an Emergency Setting: A Sequential Strategy of Monocyte Distribution Width and Presepsin. Diagnos-
tics, 15, Article 2574. https://doi.org/10.3390/diagnostics15202574

Igna, R., Girleanu, 1., Cojocariu, C., Huiban, L., Muzica, C., Singeap, A., ef al. (2022) The Role of Presepsin and Procalci-
tonin in Early Diagnosis of Bacterial Infections in Cirrhotic Patients with Acute-on-Chronic Liver Failure. Journal of
Clinical Medicine, 11, Article 5410. https://doi.org/10.3390/jcm11185410

DOI: 10.12677/acm.2026.162425 572 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.5847/wjem.j.1920-8642.2020.02.003
https://doi.org/10.1016/j.jpba.2024.116500
https://doi.org/10.1021/acs.analchem.3c01797
https://doi.org/10.14740/jocmr4068
https://doi.org/10.1186/s13052-025-01979-9
https://doi.org/10.1016/j.plabm.2024.e00444
https://doi.org/10.1016/j.bjid.2025.104511
https://doi.org/10.2144/btn-2020-0136
https://doi.org/10.1038/s41598-022-09926-y
https://doi.org/10.1016/j.chstcc.2024.100117
https://doi.org/10.3947/ic.2023.0066
https://doi.org/10.1186/s12865-020-00362-z
https://doi.org/10.3390/diagnostics11010060
https://doi.org/10.1017/cts.2023.538
https://doi.org/10.1007/s10067-020-05471-z
https://doi.org/10.1007/s00011-023-01787-z
https://doi.org/10.3390/diagnostics15202574
https://doi.org/10.3390/jcm11185410

iKEF 5

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

Dragos, D., Ghenu, M.1., Timofte, D., Balcangiu-Stroescu, A., Ionescu, D. and Manea, M.M. (2023) The Cutoff Value
of Presepsin for Diagnosing Sepsis Increases with Kidney Dysfunction, a Cross-Sectional Observational Study. Medicine,
102, 32620. https://doi.org/10.1097/md.0000000000032620

Fujieda, K., Tanaka, A., Ozeki, T., Furuhashi, K., Sano, Y., Ishida, S., et al. (2025) Acute T-Cell Rejection after Living-
Donor Kidney Transplantation: Monitoring with Urinary Presepsin. Cureus, 17, €95462.
https://doi.org/10.7759/cureus.95462

Figueras Aloy, J., Vilanova Juanola, J.M., Molina Gonzalez, J. and Jiménez Gonzalez, R. (1991) Pathogenic Factors in
Bronchopulmonary Dysplasia. Anales de Pediatria, 35, 36-40. https://pubmed.ncbi.nlm.nih.gov/1772170/

Jang, W., Fujii, N., Fujii, T. and Choi, J.W. (2025) The Effect of Malnutrition, Inflammatory Biomarkers, and Stress-In-
duced Hyperglycemia on the Glomerular Filtration Rate in Renal Dysfunction. International Journal of General Medicine,
18, 4481-4494. https://doi.org/10.2147/ijgm.s540385

Shozushima, T., Takahashi, G., Matsumoto, N., Kojika, M., Endo, S. and Okamura, Y. (2011) Usefulness of Presepsin
(sCD14-ST) Measurements as a Marker for the Diagnosis and Severity of Sepsis That Satisfied Diagnostic Criteria of Sys-
temic Inflammatory Response Syndrome. Journal of Infection and Chemotherapy, 17, 764-769.
https://doi.org/10.1007/s10156-011-0254-x

Adami, M., Giamarellos-Bourboulis, E.J. and Polyzogopoulou, E. (2024) Towards Improved Point-of-Care (POC) Test-
ing for Patients with Suspected Sepsis: POC Tests for Host Biomarkers and Possible Microbial Pathogens. Expert Review
of Molecular Diagnostics, 24, 829-839. https://doi.org/10.1080/14737159.2024.2392283

Patel, K. and Suh-Lailam, B.B. (2019) Implementation of Point-of-Care Testing in a Pediatric Healthcare Setting. Criti-
cal Reviews in Clinical Laboratory Sciences, 56, 239-246. https://doi.org/10.1080/10408363.2019.1590306

Hou, S.K., Lin, H.A., Chen, S.C., Lin, C.F. and Lin, S.F. (2021) Monocyte Distribution Width, Neutrophil-to-Lymphocyte
Ratio, and Platelet-to-Lymphocyte Ratio Improves Early Prediction for Sepsis at the Emergency. Journal of Personalized
Medicine, 11, Article 732. https://doi.org/10.3390/jpm11080732

Akyel, S., Korkmaz, A. and Yildiz, A. (2025) Assessment of the Severity of Intermediate Coronary Artery Stenosis Using
the Systemic Inflammatory Response Index. Diagnostics, 15, Article 162. https://doi.org/10.3390/diagnostics 15020162
Zhang, Z., Qiu, X., Zeng, X., Liu, X., Lu, J., Xu, C., et al. (2025) Integrated Multi Omics and Machine Learning Reveal
Mitochondrial Immunometabolic Networks in Sepsis Associated Encephalopathy. Scientific Reports, 15, Article No.
33572. https://doi.org/10.1038/s41598-025-18650-2

Yao, T., Guan, C., Chen, Q., Wang, P., Xing, N., Liu, Z., et al. (2025) Multi-Omics Nominates VDAC?2 as a Candidate
Protective Locus in Sepsis-Associated Cholesterol Dysregulation. Apoptosis, 30, 3190-3206.
https://doi.org/10.1007/s10495-025-02198-7

Cheng, T., Xu, Y., Liu, Z., Wang, Y., Zhang, Z. and Huang, W. (2025) Multi-Omics Analysis Reveals Neutrophil Hetero-
geneity and Key Molecular Drivers in Sepsis-Associated Acute Kidney Injury. Frontiers in Immunology, 16, Article
1637692. https://doi.org/10.3389/fimmu.2025.1637692

Lin, Z., Chen, D., Zhang, P., Luo, J., Chen, S., Gu, S., et al. (2025) Multi-Omics Reveal Neutrophil Heterogeneity in Sepsis
(Review). International Journal of Molecular Medicine, 56, 1-15. https://doi.org/10.3892/ijmm.2025.5663

Lin, S., Cai, K., Feng, S. and Lin, Z. (2024) Identification of m5C-Related Gene Diagnostic Biomarkers for Sepsis: A
Machine Learning Study. Frontiers in Genetics, 15, Article 1444003. https://doi.org/10.3389/fgene.2024.1444003

Suo, T., Xu, M. and Fang, J. (2025) Lactylation Modulates Immune Infiltration in Sepsis-Induced Acute Respiratory Dis-
tress Syndrome: A Multi-Omics and Machine Learning Study with Experimental Confirmation. European Journal of Med-
ical Research, 30, Article No. 1100. https://doi.org/10.1186/s40001-025-03355-z

Zhang, Z., Chen, L., Shen, H., Wang, J., Yang, J., Yang, S., et al. (2025) Deriving Consensus Sepsis Clusters via Goal-Directed
Subgroup Identification in Multi-Omics Study. Nature Communications, 16, Article No. 10328.
https://doi.org/10.1038/s41467-025-65271-4

Luo, Y., Gao, J., Su, X., Li, H,, Li, Y., Qi, W, et al. (2025) Unraveling the Immunological Landscape and Gut Microbi-
ome in Sepsis: A Comprehensive Approach to Diagnosis and Prognosis. eBioMedicine, 113, Article ID: 105586.
https://doi.org/10.1016/j.ebiom.2025.105586

Chen, Y., Huang, X., Liu, X., et al. (2023) Effect of Continuous Blood Purification on Immunity and Endothelial Cell
Function in Patients with Sepsis. Chinese Critical Care Medicine, 35, 146-151.

Wang, Z., Xie, Z., Zhao, Y., Bu, T., et al. (2021) Effect of Dendritic Cells on Immune Function Regulated by Programmed
Cell Death-1/Programmed Cell Death-Ligand 1 in Sepsis. Chinese Critical Care Medicine, 33, 1032-1039.

Liu, J., Zhou, G., Wang, X. and Liu, D. (2022) Metabolic Reprogramming Consequences of Sepsis: Adaptations and
Contradictions. Cellular and Molecular Life Sciences, 79, Article No. 456. https://doi.org/10.1007/s00018-022-04490-0

Langston, J.C., Yang, Q., Kiani, M.F. and Kilpatrick, L.E. (2023) Leukocyte Phenotyping in Sepsis Using Omics, Functional
Analysis, and In Silico Modeling. Shock, 59, 224-231. https://doi.org/10.1097/shk.0000000000002047

DOI: 10.12677/acm.2026.162425 573 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1097/md.0000000000032620
https://doi.org/10.7759/cureus.95462
https://pubmed.ncbi.nlm.nih.gov/1772170/
https://doi.org/10.2147/ijgm.s540385
https://doi.org/10.1007/s10156-011-0254-x
https://doi.org/10.1080/14737159.2024.2392283
https://doi.org/10.1080/10408363.2019.1590306
https://doi.org/10.3390/jpm11080732
https://doi.org/10.3390/diagnostics15020162
https://doi.org/10.1038/s41598-025-18650-2
https://doi.org/10.1007/s10495-025-02198-7
https://doi.org/10.3389/fimmu.2025.1637692
https://doi.org/10.3892/ijmm.2025.5663
https://doi.org/10.3389/fgene.2024.1444003
https://doi.org/10.1186/s40001-025-03355-z
https://doi.org/10.1038/s41467-025-65271-4
https://doi.org/10.1016/j.ebiom.2025.105586
https://doi.org/10.1007/s00018-022-04490-0
https://doi.org/10.1097/shk.0000000000002047

R S

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

Tang, J., Shang, C., Chang, Y., Jiang, W., Xu, J., Zhang, L., et al. (2024) Peripheral PD-1"NK Cells Could Predict the
28-Day Mortality in Sepsis Patients. Frontiers in Immunology, 15, Article 1426064.
https://doi.org/10.3389/fimmu.2024.1426064

Li, Z., Wang, L., Yang, S., Luo, B., Liu, Y., Chen, M., et al. (2025) Immune-associated Molecular Classification and
Prognosis Signature of Sepsis. PLOS ONE, 20, ¢0326083. https://doi.org/10.1371/journal.pone.0326083

Wang, X., Guo, Z., Wang, Z., Wang, X., Xia, Y., Wu, D., et al. (2025) Exploring the Role of Circadian Rhythm-Related
Genes in the Identification of Sepsis Subtypes and the Construction of Diagnostic Models Based on RNA-Seq and scRNA-
Seq. International Journal of Molecular Sciences, 26, Article 3993. https://doi.org/10.3390/ijms26093993

Zhang, W., Anyalebechi, J.C., Ramonell, K.M., Chen, C., Xie, J., Liang, Z., et al. (2021) TIGIT Modulates Sepsis-Induced
Immune Dysregulation in Mice with Preexisting Malignancy. JCI Insight, 6, ¢139823.
https://doi.org/10.1172/jci.insight. 139823

Yuan, L., Wang, Y., Chen, Y., Chen, X., Li, S. and Liu, X. (2023) Shikonin Inhibits Immune Checkpoint PD-L1 Expres-

sion on Macrophage in Sepsis by Modulating PKM2. International Immunopharmacology, 121, Article ID: 110401.
https://doi.org/10.1016/j.intimp.2023.110401

Zhou, Y., Yu, Z. and Lu, Y. (2025) To Explore the Influencing Factors of Clinical Failure of Anti-Tumor Necrosis Factor-
a (TNF-a) Therapy in Sepsis. Life Sciences, 369, Article ID: 123556. https://doi.org/10.1016/1.15.2025.123556

Ji, X., Yang, X., Shi, C., Guo, D., Wang, X., Messina, J.M., et al. (2022) Functionalized Core-Shell Nanogel Scavenger
for Immune Modulation Therapy in Sepsis. Advanced Therapeutics, 5, Article ID: 2200127.
https://doi.org/10.1002/adtp.202200127

Ji, X., Shi, C., Yuan, D., Luo, M., Suo, L., Yang, X., et al. (2025) Harnessing Telodendrimer Nanotraps in Nanogels for
Systemic Immune Modulation in Sepsis Treatment. ACS Pharmacology & Translational Science, 8, 2204-2219.
https://doi.org/10.1021/acsptsci.5c00249

Xin, Q., Zhang, S., Sun, S., Song, N., Zhe, Y., Tian, F., et al. (2024) Multienzyme Active Nanozyme for Efficient Sepsis
Therapy through Modulating Immune and Inflammation Inhibition. ACS Applied Materials & Interfaces, 16, 36047-
36062. https://doi.org/10.1021/acsami.4c04994

Ferrari, F., Longhitano, Y., Voza, A., Fumagalli, J., Savioli, G., Zanza, C., ef al. (2025) Clinical Applications of Polymyxin
B Hemadsorption in Sepsis and Septic Shock. Journal of Intensive Care Medicine, 41, 91-96.
https://doi.org/10.1177/08850666251368803

Cutuli, S.L., Grieco, D.L., De Pascale, G. and Antonelli, M. (2021) Hemadsorption. Current Opinion in Anaesthesiology,
34, 113-118. https://doi.org/10.1097/ac0.0000000000000953

Mac, C.H., Nguyen, G.L.T., Nguyen, D.T.M., Huang, S., Peng, H., Chang, Y., et al. (2025) Noninvasive Vagus Nerve
Electrical Stimulation for Immune Modulation in Sepsis Therapy. Journal of the American Chemical Society, 147, 8406-
8421. https://doi.org/10.1021/jacs.4c16367

Lerman, I., Bu, Y., Singh, R., Silverman, H.A., Bhardwaj, A., Mann, A.J., et al. (2025) Next Generation Bioelectronic
Medicine: Making the Case for Non-Invasive Closed-Loop Autonomic Neuromodulation. Bioelectronic Medicine, 11,
Article No. 1. https://doi.org/10.1186/s42234-024-00163-4

Xiao, Y., Yuan, Y., Hu, D. and Wang, H. (2024) Exosome-Derived MicroRNA: Potential Target for Diagnosis and Treat-
ment of Sepsis. Journal of Immunology Research, 2024, Article ID: 4481452. https://doi.org/10.1155/2024/4481452

Zhang, M., Xie, J., Zhang, P., Wang, L., Wang, Q. and Yin, W. (2025) Bidirectional Regulatory Roles in the Immune Mod-
ulation, Organ Dysfunction, and Therapy of Sepsis. International Journal of Nanomedicine, 20, 13527-13541.
https://doi.org/10.2147/ijn.s542937

Yi, C., Zhang, H., Yang, J., Chen, D. and Jiang, S. (2024) Elucidating Common Pathogenic Transcriptional Networks in
Infective Endocarditis and Sepsis: Integrated Insights from Biomarker Discovery and Single-Cell RNA Sequencing. Fron-

tiers in Immunology, 14, Article 1298041. https://doi.org/10.3389/fimmu.2023.1298041

Peng, Y., Wu, Q., Zhuang, B., Ding, X., Peng, Y., Jing, D., ef al. (2025) Blood Transcriptome Analysis Reveals CTSB
and ATP6VOD1 Expression in Circulating Monocytes as Potential Biomarkers of Sepsis. Shock.
https://doi.org/10.1097/shk.0000000000002693

Parthasarathy, U., Kuang, Y., Thakur, G., Hogan, J.D., Wyche, T.P., Norton, J.E., et al. (2023) Distinct Subsets of Neutro-
phils Crosstalk with Cytokines and Metabolites in Patients with Sepsis. iScience, 26, Article ID: 105948.
https://doi.org/10.1016/j.is¢i.2023.105948

Zhang, R., Long, F., Wu, J. and Tan, R. (2025) Distinct Immunological Signatures Define Three Sepsis Recovery Trajec-
tories: A Multi-Cohort Machine Learning Study. Frontiers in Medicine, 12, Article 1575237.
https://doi.org/10.3389/fmed.2025.1575237

Tanak, A.S., Sardesai, A., Muthukumar, S. and Prasad, S. (2022) Simultaneous Detection of Sepsis Host Response Biomarkers
in Whole Blood Using Electrochemical Biosensor. Bioengineering & Translational Medicine, 7, €10310.

DOI: 10.12677/acm.2026.162425 574 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.3389/fimmu.2024.1426064
https://doi.org/10.1371/journal.pone.0326083
https://doi.org/10.3390/ijms26093993
https://doi.org/10.1172/jci.insight.139823
https://doi.org/10.1016/j.intimp.2023.110401
https://doi.org/10.1016/j.lfs.2025.123556
https://doi.org/10.1002/adtp.202200127
https://doi.org/10.1021/acsptsci.5c00249
https://doi.org/10.1021/acsami.4c04994
https://doi.org/10.1177/08850666251368803
https://doi.org/10.1097/aco.0000000000000953
https://doi.org/10.1021/jacs.4c16367
https://doi.org/10.1186/s42234-024-00163-4
https://doi.org/10.1155/2024/4481452
https://doi.org/10.2147/ijn.s542937
https://doi.org/10.3389/fimmu.2023.1298041
https://doi.org/10.1097/shk.0000000000002693
https://doi.org/10.1016/j.isci.2023.105948
https://doi.org/10.3389/fmed.2025.1575237

iKEF 5

[144]

[145]

[146]

[147]

https://doi.org/10.1002/btm2.10310

Alba-Patifio, A., Russell, S.M., Borges, M., Pazos-Pérez, N., Alvarez-Puebla, R.A. and de la Rica, R. (2020) Nanoparti-
cle-Based Mobile Biosensors for the Rapid Detection of Sepsis Biomarkers in Whole Blood. Nanoscale Advances, 2,
1253-1260. https://doi.org/10.1039/d0na00026d

Cotoia, A., Parisano, V., Mariotti, P.S., Lizzi, V., Netti, G.S., Ranieri, E., et al. (2024) Kinetics of Different Blood Bi-
omarkers during Polymyxin-B Extracorporeal Hemoperfusion in Abdominal Sepsis. Blood Purification, 53, 574-582.
https://doi.org/10.1159/000538870

Bartlett, M.L., Goux, H., Johnson, L., Schully, K.L., Gregory, M., Brandsma, J., ef al. (2024) Retrospective Analysis of
Blood Biomarkers of Neurological Injury in Human Cases of Viral Infection and Bacterial Sepsis. The Journal of Infec-
tious Diseases, 231, 805-815. https://doi.org/10.1093/infdis/jiac445

Xu, Z., Zhang, J., Li, Z., Wu, H., Xu, H., Guo, Y., et al. (2025) Organ-Targeted Biomarkers of Sepsis: A Systematic Review
Reveals the Value of Inflammation and Lipid Metabolic Dysregulation. Pharmacological Research, 219, Article ID:
107917. https://doi.org/10.1016/j.phrs.2025.107917

DOI: 10.12677/acm.2026.162425 575 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.162425
https://doi.org/10.1002/btm2.10310
https://doi.org/10.1039/d0na00026d
https://doi.org/10.1159/000538870
https://doi.org/10.1093/infdis/jiae445
https://doi.org/10.1016/j.phrs.2025.107917

	脓毒症血液生物标志物研究进展：从常规指标到新兴免疫相关分子
	摘  要
	关键词
	Progress in Research on Blood Biomarkers of Sepsis: From Conventional Indicators to Emerging Immune-Related Molecules
	Abstract
	Keywords
	1. 引言
	2. 常规生物标志物在脓毒症中的应用
	2.1. 传统炎症指标：CRP与降钙素原
	2.2. 其他常规指标：白细胞计数及其比值

	3. 细胞因子与免疫细胞标志物的研究进展
	3.1. 促炎因子与局部器官损伤的关联
	3.2. 免疫抑制相关细胞因子与细胞表型
	3.3. 免疫细胞亚群

	4. 新兴免疫相关分子及其临床意义
	4.1. 微小RNA (miRNA)与非编码RNA
	4.2. 肝素结合蛋白(HBP)
	4.3. 细胞焦亡(Pyroptosis)相关基因与免疫微环境
	4.4. 分化群64 (CD64)
	4.5. Presepsin (sCD14-ST)

	5. 血液复合标志物与多组学整合分析
	5.1. 多标志物联合诊断模型
	5.2. 全身炎症反应指数(SIRI)

	6. 多组学数据与机器学习应用
	7. 免疫细胞表型与功能状态的综合评估
	8. 脓毒症血液生物标志物的临床应用与未来展望
	个体化治疗与免疫调节策略

	9. 未来研究方向
	10. 结论
	参考文献

