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Abstract

Alm

To investigate whether the four fibrin-related markers
(FRMs) fibrin monomer (FM), D-dimer (D-D),
fibrinogen (FIB), and fibrin degradation products (FDP)
reflect the extent of coagulation activation in vivo and to
assess the predictive value of the FRMs in determining
persistent organ failure (POF) and pancreatic necrosis
(PN) in acute pancreatitis (AP) patients.

METHODS

One hundred and fifty-two AP patients were included in
this prospective observational study. The final outcome
was disease severity assessed by presence of POF and
PN. The levels of the four FRMs were measured on days
1, 2, 3, and 7 after admission. ROC curves were used to
compare the sensitivity, specificity, PPV, and NPV of FM,
D-D, and FDP in predicting POF and PN with those of
regular biochemical markers C-reaction protein (CRP)
and lactate dehydrogenase (LDH).

RESULTS

Of the 152 patients included, 32 had POF and 44 had
PN. There was no significant difference in serum FM
levels between AP with POF and AP without POF at
the first week after admission. Patients with PN had
significantly higher FM than those without PN on day
1 (P = 0.043), day 2 (P = 0.008), day 3 (P = 0.001), and
day 7 (P = 0.002) after admission. D-D was significantly
higher in patients with POF than in those without on
day 1 (P = 0.001), day 2 (P = 0.004), day 3 (P = 0.000),
and day 7 (P = 0.002). Patients with PN had significantly
higher D-D on day 1 (P = 0.023), day 2 (P = 0.045), day 3 (P

2018-07-08 | Volume 26 | Issue 19 |
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=0.000), and day 7 (P = 0.000) after admission. FDP was
significantly higher in patients with POF than in those
without on day 1 (P = 0.000), day 2 (P = 0.000), day 3
(P =0.000), and day 7 (P = 0.000). Patients with PN had
signficantly higher FDP on day 2 (P = 0.021), day 3 (P
= 0.000), and day 7 (P = 0.000) after admission. FIB did
not differ significantly between AP patients with POF
and those without, or between AP patients with PN and
those without. ROC analysis revealed that D-D (AUC
= 0.693) and FDP (AUC = 0.711) were superior to CRP
(AUC = 0.615) and LDH (AUC = 0.672) in predicting
POF on day 1 of hospital admission, and D-D (AUC =
0.832) and FDP (AUC = 0.814) were superior than LDH
(AUC = 0.639) and CRP (AUC = 0.706) in predicting PN
on day 3 of hospital admission.

CONCLUSION

Plasma FRMs in AP patients increase significantly on
the first week after admission. FDP and D-D correlate
with disease severity of AP and can be considered as a
potentially useful tool for the early diagnosis of AP with
POF and PN.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Acute pancreatitis; Fibrin-related markers;
Persistent organ failure; Pancreatic necrosis
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AH#9

MUERAFY 41 Y & @ AR K AR &4 (fibrin-related markers,
FRMs): £F 4% & 4k (fibrin monomer, FM). D-—
RAR(D-Dimer, D-D). # 4% & & (fibrinogen, FIB)
Fa ()4 2% @ %% 7~ #(fibrin degradation products,
FDP)#FIBAE R » €/ E & MK X (acute
pancreatitis, AP) ¥ #93h & T AL, #FM L AT AP 4
% ‘B o # % 9B (persistent organ failure, POF)#= A% 3R
Jt.(pancreatic necrosis, PN) &9 T | 414,

Ti%E

BAVG T R AT EE S ANLS526) APRA. APH) =&
PEARIE AR FLAYPOFAPNF &, #MINTR)E % 1.
2. 3FeTRAPRBA M FAFFRMsH K, Ldkdfh
FRMsAERE = E42FAPT# L1, RIAROCH &
i+ A FM. D-D. FDPFAUMPOF#=PN# s AL & A5k
Bl $5 5tk FRPETRME o PR EFRMAE, 5F 5 %
#)C-B_RL % & (C-reaction protein, CRP)A=$LEL L. 554
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(lactate dehydrogenase, LDH)/E rb4x.

ZR

1526) AP AP, 324 & £ POF, 444 % £ PN. foiF
FMAER RPOFAPIR AL £ 5+ £ B %%, PN
20t AFMANTIR S % 1(P = 0.043). 2(P = 0.008).
3(P = 0.007)F=7 X (P = 0.002) & & T LPNZL. A%
J& % 1P = 0.001). 2(P = 0.004). 3( = 0.000)F=7 %
(P = 0.002)POF4L5A A #ID-DZ T LPOFL; AR/
F1P = 0.023). 2 (P = 0.045). 3(P = 0.000)F=7 X (P
= 0.000), PN4LsA A 69 D-Di& T PN AfRE1(P =
0.000). 2(P = 0.000). 3(P = 0.000)F=7%(P = 0.000),
POF#L#FDP & T ZPOF4; AN%JE %22 = 0.021).
3(P = 0.000)4=7 X (P = 0.000), PNZL#FDP & F PN
20, NI%J&1 wkiE A ZPOFZ8 A= ZPNZA 4] f2 2 FIB
%5+ T R FMH; ROCH &K 454 £, N[ % 1 XFDP
(AUC = 0.711)#D-D (AUC = 0.693)*}POF & Tl %,
T % M #CRP(AUC = 0.615)ALDH(AUC = 0.672).
ARG 3K D-D(AUC = 0.832)#2FDP(AUC = 0.814)
STPNA AT 6 TR A, 4 FLDH(AUC = 0.639)#=
CRP(AUC = 0.706).

it

AIEJE1 wk 45 FRMs/E APAEPOFAPNZAL T & T AP
FPOF#=PN41, D-D#2FDP 5 AP#) = & LB B4R %,
STAPH) = EARE A — TR AL, T AVEAAPA
£ POFA= AP &2 PN #4845 8 5 B4 W7 45 47

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

KR SRR, FEFAMXGEY, FESEY
REFEIR; IEAR I TT

BDIRE: AN TANREF 1, 2. 3FTRG MF
A F Y2 % & A8 K A% &4 (fibrin-related markers, FRMs) &
R EEA2E LA K (acute pancreatitis, AP) ¥ 69 %
1b; i@iTROCH &, 57 T FRMs*TAPX A ¥4 B F o4t
FIB A IR IR FE W M NAR, S5 % R a9 TARIAP ™ £ %
9 35 AT deC-BU & 6 Fo JUBR L SR8 T JLAR.

FEEREE. B0, RRNL. XUiB, NBIEM. RMBRERE IR A 4E BB RN G
BESECRIBREN. BRENEIZRE 2018; 26(19): 1176-1185
URL: http://www.wjgnet.com/1009-3079/full/v26/i19/1176.htm
DOI: http://dx.doi.org/10.11569/wcjd.v26.i119.1176

03I

22 2 A AR S (fibrin-related markers, FRMs)/&
IR 4E 5 AR (fibrinogen, FIB). #F4E5 A (fibrin,
Fib) s Hoif b 7= M) — vl ¥ P 27 4 55 (R (fibrin
monomer, FM), PL & D- " 544 (D-Dimer, D-D) £ % K
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*® 1 BIPOFNAPR AMAOSZITHSFA ISR

TE POF4H (n = 32) FEPOF4A (7 = 120) i) P
=S 50.28 + 14.13 46.88 + 14.43 -1.191 0.235'
M3l (/20 24/8 (75.0%) 68/52 (56.7%) 3.554 0.059
RR

SESIAE 12/65 (18.5%) 53/65 (81.5%) 0.47 0.925”

BRI 13/57 (22.8%) 44/57 (77.2%)

i) 1/4 (25.0%) 3/4 (75%)

AHRH 6/26 (23.1%) 20/26 (76.9%)
ALT (U/L) 97.39 + 169.14 7456 + 127.42 0.822 0.412'
AST (U/L) 73.57 + 92.08 67.04 + 118.20 0.281 0.779'
BB (mg/dL) 29.08 + 34.31 16.25 + 11.81 2.05 0.049
BB (mg/dL) 15.58 + 27.91 6.04 + 7.75 1.914 0.065'
LDH (U/L) 283.87 + 82.20 239.43 + 92.45 2.369 0.019'
YEREE (U/L) 590.18 + 572.56 635.85 + 1010.81 -0.229 0.819'
[04E (mg/dL) 11.26 = 4.77 8.17 + 3.99 3.714 0.000
BUN (mg/dL) 470 + 2.24 6.74 + 12.95 -0.884 0.378
Cr (mg/dL) 68.19 + 27.43 61.87 + 23.81 1.287 0.200
BE8 (/L) 39.67 + 9.16 4473 + 7.60 -3.188 0.002
5 (mg/dL) 254 + 154 2.29 + 0.40 0.86 0.397'
58 (mmol/L) 137.31 + 5.22 138.19 + 4.78 -0.877 0.382'
CRP (mg/L) 76.03 + 88.97 46.70 + 75.41 1.874 0.063

-1, K. POF: SIS BINEERIR; AP: RILRRIRYS, ALT: SIREEES; AST: SBILEES; LDH: IESEs; BUN: MRES; Cr: AEF

CRP: C-ZN/ZEE.

H (&) B fRF2 %) (fibrinogen and fibrin degradation products,
FDP)/E P8R (8 B, A A P B I AL RN 41 it
FbR s, H T LA A P I3 gk 3513 6 v BT Ak 7 R
I, F AR R AR AR SCHEAN ], MU IRk [ & 15
AR EY, A NP I A R, s ik
T r ik I 22 G WO (U, 1A% BIKs A 1)
bRk, SRR AR T AR S5, FDPHID-DIE 4T 4R
1A A £V B R A 1O P, & — iR J5 AR B4,
AR B M R Z G, R RGNS, #
PR A e bR S5, FIBREEFM. FDPRID-DI R
PR, ER AR P R 4R B, 7E A RERAS R T B
B 2345, FIBYYS S LR T bR S, fEIE s
HURA N, PRIEEINL . PUBFNLTE R T IT 1
XS PR B L S R e — e T L

WEFC SV AR 7% (acute pancreatitis, AP)REILFIZT
IR IGE R 2, B AT SCHkRIED-D T 5
FEREIR A MAUCKT0.9, BURMERIA90% LA 1B, 5
Gravante5:!" X 5855 SCHR 43 A AT PR 0000 320 () B
— BRI A R A T AP 7™ 1 A7 A B RO A AN — 5L,
NT IR A A O FLRFR M s 7EAPHR A I 3K Hh
FIZAAL A AR B, JATHEI T AP EEE1. 2. 3FI7R
APJE N TFFRMS AR AL, X G AP % 4= POFFIPN
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HIPEREAT T 1P, B LTF.

1 RRSE

1.1 A FEIXA RIS M SR , BATIR T M
2015-04/2016-12 AT 51 M EERF R 57 B J& 2= R B i 40
WRHIS2AAPTE N, F39201, ~“FI44F64846.73 % +12.90
%, w60, TIFERS48.92% £16.92%, B L AP A4
WS EZENE = -0.871, P = 0.386). TG AL
VR APIERE, FER R A BB [ /N F24 h, 72
HMERFFE AR REJE A PHE H#F 7C, ERCPAIZHAE S
FIAPAELFELE N, Jo B TGN NFRIEFIAPITIZ Wb e WL
LA R SCHRY. AP E 1 43 2R 20 124E 48T (1 3IF
FF 22 KERUED, F A TS 08 B Th b M (persistent
organ failure, POF)43 y JEPOFZH 12041 FTPOF2H 3251
1A). % 8875 T R AR IR FE (pancreatic necrosis, PN)73 PN
414441, IEPNLL10861(H1B). St M ERKEMEA =
= Bt 22 AR 22 51 2 fHHE ARG PRI 78, N0 9 fE #3955 A
KNFZKJE R R IZEE T AR .

1.2 7k A ABEE IR A 2. 3F7RGER
R MR B DR . gk B . DIC
£, C-x M & [F(C-reaction protein, CRP). HT&EIL
B 111 (antithrombin-III, AT-IIN)FIFM. i/ AR A5 E
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EFEF T RMRIRKIIR T A E ARSI DI RIBRE XY

x® 2 BIEPNINAPEABMADS TSR EIEFREVEL R

e PN4H (7 = 44) FCPNLA (7 = 108) 1) P
TS () 47.64 + 13.26 4757 + 14.89 0.024 0.981"
M3l (/20 26/18(59.1%) 66/42(61.1%) 0.053 0.817?
BR 0.660 0.882?

SESIAE 19/65(29.2%) 46/65(70.8%)

BRI 18/57(31.6%) 39/57(68.4%)

iy 1/4(25.0%) 3/4(75.0%)

AHRH 6/26(23.1%) 20/26(76.9%)
ALT (U/L) 84.78 + 152.65 77.17 + 130.67 0.305 0.761'
AST (U/L) 69.61 + 98.77 67.87 + 118.98 0.084 0.933
TB (umol/L) 26.82 + 31.68 15.70 + 9.54 2.260 0.029'
DB (umol/L) 14.17 = 25.73 5.61 + 557 2.160 0.036'
LDH (U/L) 274.62 + 92.29 237.30 + 90.06 2.272 0.025'
AMY (U/L) 750.33 + 705.14 579.00 + 1005.02 0.938 0.350
GLu (mmol/L) 10.13 + 5.19 8.29 + 3.83 2.406 0.017'
BUN (mmol/L) 4.90 + 3.22 6.87 + 13.52 -0.941 0.348'
Cr (umol/L) 64.85 + 32.33 62.54 + 20.81 0.519 0.605'
ALB (g/L) 4171 + 8.75 44.45 + 7.85 -1.877 0.062'
Ca’* (mmol/L) 2.32 + 0.69 2.35 + 0.81 -0.233 0.816'
Na* (mmol/L) 136.98 + 6.18 138.45 + 4.16 -1.684 0.094'
CRP (mg/L) 64.03 + 94.06 4852 + 72.23 1.084 0.280

105, 2. PN: BRERIAZE; AP: RILRRIRSS; ALT: STRIERES; AST: SE&as; TB: BIBZIX; LDH: IR SRS, BUN: IIFRE%,; Cr: HET;
ALB: B&8; CRP: C-MWEB.

B Ay B RERE
n =32 B TREAEIRERS

21.10%

W AL
W CBRIASE

n =44
28.90%

1 APBIDR. A: 4 RATCPORINAP/IA; B: R A TIRBRASEIIAPII . POF: PEFSESE DHRETE!S; AP: LRI

I AT FRMSI AE [R50, 43 25 150 i€ FRMs
TP A HLAR AR SR F 3. 2% M R R BT eE, 2SR ML f SZ D
ke, I FRMs7KFIl5E K FH STAGO-R EVOLUTION
A IS HT A (P L hik, 1L EStagoA#]). M3
FMZ#{H: 0-6 pg/mL; D-D Z%1H: 0.22-4 pg/mL; FDP
Z#%{H00-5 ng/mL; FIBZ%1H2-4 g/L, HAENFE IR G
i - JE3E5RCT 1 ##4 JGPN.

Yiit b R EXCELE AR, SPSS21.04¢
TR AT G M. IEAS AR IE S AR & A5
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+hRiEZERIR, PRI B L BCR O AR ek B
Mann-Whitney UFzS. A 73 AT S48 & F R AL £
(Q1,Q3) o, PIZHH LLi K HMann-Whitney #4556 5§,
# Two-Sample Kolmogorov-SmirnovAs 4. 754656
FHAR R 2R &, P<0.05E X ANESFEAGIT¥E
3. ROCHIZ /347 HI T LLEFM. FDPAID-DAE i b5
BT POFFIPN I RURAE, R 1, FHMET0 A A
FIPETROE, Hh2e T AR L BCR F IE A Tz R 5, i
FEP<0.05 /7 57 BA Giit i m L.
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EHF T ARSI T ARSNGB RIEEE RIBREN

& 3 ARG, 2. 387X, BICPOFEIAPHE AHFRMSEVZR Y,

FM POF4R JFCPOFLR Zf P

FM1 5.12 (5.00, 13.25) 5.49 (5.00, 8.02) -0.290 0.771"
FM2 6.80 (5.00, 14.35) 5.22 (5.00, 6.98) -1.854 0.064'
FM3 5.90 (5.00, 7.21) 5.17 (5.00, 7.60) -0.643 0.520'
FM7 6.90 (5.00, 12.11) 5.96 (5.00, 8.31) -0.926 0.354'
D-D1 1.41 (0.66, 4.00) 0.67 (0.39, 1.15) -3.247 0.001"
D-D2 2.79 (1.39, 4.00) 1.43 (0.69, 2.48) -2.911 0.004'
D-D3 4.00 (2.51, 4.00) 1.38(0.82, 2.75) -4.353 0.000'
D-D7 4.00 (2.01, 4.00) 1.90 (0.81, 3.36) -3.060 0.002'
FDP1 7.26 (3.01, 25.84) 3.07 (1.73, 5.46) -3.497 0.000'
FDP2 16.95 (5.20, 27.15) 4.49 (3.23, 8.82) -3.158 0.002'
FDP3 22.15 (8.66, 27.78) 6.26 (3.47, 13.48) -4.223 0.000'
FDP7 15.93 (8.33, 31.63) 5.38 (2.91, 11.40) -3.753 0.000'
FIB1 3.91 + 1.95 3.70 + 1.33 0.564 0.576
FIB2 5.45 + 2.38 472 + 1.45 1.211 0.2337
FIB3 557 + 1.93 496 + 1.98 1.426 0.157°
FIB7 5.04 + 1.69 429 + 1.27 2.300 0.024

'RAAOKGSE, “r—1050. POF: MISEIRs BINAERIR; AP: RIERRIRYS: FRMs: LFHEESIBRIRGY); FM: FFEEDSIR, D-D: D-_RIE; FDP: FF4ED

BERAEFTY); FIB: FAEELR.

x4 ARG, 2. 3K7XK, BHICPNEIAPCIFRMsHYZE(L

FM PNZA (44) FCPNZA (108) ZWh P

FM1 6.82 (5.00, 18.09) 5.00 (5.00, 7.69) -2.026 0.043'
FM2 6.47 (5.00, 12.58) 5.00 (5.00, 6.98) -2.650 0.008'
FM3 7.11 (5.00, 13.09) 5.00 (5.00, 6.93) -3.277 0.001"
FM7 7.50 (5.91, 10.68) 5.52 (5.00, 7.60) -3.030 0.004'
D-D1 0.97 (0.63, 1.83) 0.66 (0.39, 1.30) -2.276 0.023
D-D2 1.79 (1.28, 4.00) 1.42 (0.73, 3.56) -1.163 0.045'
D-D3 4.00 (2.66, 4.00) 1.30 (0.75, 2.49) -5.676 0.000
D-D7 4.00 (2.66, 4.00) 1.57 (0.88, 2.93) -4.115 0.000
FDP1 3.73 (2.56, 8.41) 3.14(1.72,6.17) -1.803 0.071"
FDP2 9.38 (4.06, 22.24) 4.68 (3.11, 9.85) -2.324 0.021"
FDP3 20.69 (10.14, 27.65) 5.74 (3.31, 11.26) -5.392 0.000
FDP7 17.34 (7.57, 30.90) 4.81 (2.79, 8.42) -5.207 0.000'
FIB1 3.63 + 1.62 3.80 + 1.43 -0.649 0.517°
FIB2 4.82 + 1.98 502 + 1.6 -0.353 0.726°
FIB3 546 + 2.16 495 + 1.88 1.220 0.227°
FIB7 459 + 1.64 442 +1.32 0.545 0.587°

"TRADIILD, “2— K50, PN: BRERIASE; AP: RILERIRSS: FRMs: LFEBEBRIRGY); FM: LF4EEE8IA: D-D: D-_B/A; FOP: 4B/ FIB:

THESR.

2 B8

2.1 ANRJEH 1R APR AN A T Goit 3 45 48 Ao A AL
AR G LRI LI EPOF 4, &2
IR PN, AEHS < 1 S R0 IR g il b E AN [R]
P FE RS (A PH 22 7 0 B 1 (P>0.05), A BR(ALT
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FMAST). B IHEE(BUNAICT). HLEE (Ca* AINa")Ail
AMY TEA [A] ™ B A2 B AP 2 7 06 2 PE(P>0.05).
A IS AP R ) B SR (K 2 TB G Llu, ALBYE
POFZHFIPNAL AR, fEPOFLLRITLPOFA [0 2 % H
. FLR A B (lactate dehydrogenase, LDH){E
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&5 ARG 2F3RFRMsEHE{CIERRXTAPEEPOFEIFIUN

EFEF T RMRIRRIER T A E ARSI DI RIBRE N

Cut-off
AUC 95%Cl Sn (%) Sp (%) PPV (%) NPV (%) Z P

value
D-D1 1.18 0.693 (0.611,0.767)  60.00 76.99 40.91 87.88 3.247 0.0012
FDP1 4.63 0.711 (0.629, 0.784)  65.52 70.80 36.53 88.89 3.725 0.0002
LDH1 218.72 0.672 (0.590, 0.747)  82.76 49.58 28.57 92.19 3.528 0.0004
GLU1 8.6 0.720 (0.640, 0.790)  71.87 75.21 42.24 90.72 3.913 0.0001
Al 40.58 0.661 (0.579, 0.737) 53.13 81.90 44.74 86.37 2.725 0.0064
CRP1 84 0.615 (0.532,0.694)  34.38 86.32 40.74 82.78 2.022 0.0431
D-D2 2.07 0.731 (0.604, 0.836)  73.68 74.42 56.01 86.48 3.357 0.0008
FDP2 10.69 0.755 (0.632, 0.854) 61.11 82.61 57.89 84.21 3.881 0.0001
AT-I112 55 0.584 (0.498, 0.666)  25.00 98.25 77.82 84.21 1.330 0.1836
LDH2 261.59 0.761 (0.684, 0.828) 54.84 87.93 54.84 87.93 5.156 <0.0001
CRP2 74.05 0.718 (0.684,0.828)  83.33 51.72 30.86 92.30 4.446 <0.0001
D-D3 1.94 0.776 (0.687, 0.849) 88.90 61.90 42.85 94.55 5.651 <0.0001
FDP3 15.51 0.769 (0.682, 0.843)  66.67 80.68 51.43 88.75 4.997 <0.0001
AT-III3 95 0.664 (0.581,0.740)  93.33 37.39 28.00 95.55 2.930 0.0034
LDH3 233.64 0.731 (0.651, 0.801) 55.17 82.91 44.45 88.18 4.363 <0.0001
CRP3 203 0.777 (0.506, 0.680)  45.16 95.65 73.67 86.62 6.151 <0.0001

FRMs: F4EEEHEXIRGY); POF: M54 BRI, AP: RIMERIRE: D-D: D-_2(K; LDH: JLERIRSAS; CRP: C-RAES; FOP: FF4EEEMRE

R,

Sensitivity

Sensitivity

1-Specificity
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c
100
80 |

go0r A3

2 ~ DD3

c —

5 LDH3
rrrrrr CRP3
rrrrrr FOP3

0L | | | 1 |
0 20 40 60 8 100

1-Specificity

2 ROCHBZEDMABEGSE. 2813 KFRRMs R ELthAE L IEAR AP
HEPOFEVFII. A: APBE/E & 1 RFRMsHAPREPOFRITIN; B: ABE/S
FE2RFRMsATAPPEPOFHITIIN; C: ABEIS 553 KFR MsAfAPPEPOF
FITHN. POF: PEFFSEES B THRETENE; AP: SVERRIRSS; FRMs: 4T
BHEbREd); D-D: D-2R{K; FDP: 4148 FFE#49); LDH: ¥,
Tl Sl CRP: C— W B H.

POFZHFIPNAL B & /5 F CPOFAI EPN4L. CRPTER &
POFZL A1 JEPNZH ] 22 57 TG I 35 PR (R 1R12).

2.2 ARPOFAAPHAMFRMs# T4 ANFEJE1 wk,
FM7EA JCPOFA [A] 2 5 0 i 3 1. AN PBif5 1 wk, POF4H
fID-DAIFDPH & 5 T IEPOFAH. ABiJE1 wk, POF4
FIB& T GPOFA, B AN G TR ZERA A WE
PE(ER3).
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EHF T ARSI T ARSNGB RIEEE RIBREN

xR 6 ARG 2. 3F7RFRMs R EAHAEIEIRIIPNEVFN

Cut-off

AUC 95%Cl Sn (%) Sp (%) PPV (%) NPV (%) Z P
value
FM1 5.58 0.595  (0.506, 0.680) 62.50 58.70 39.68 78.26 1.810 0.0703
D-D1 0.86 0.622  (0.537, 0.702) 63.41 62.75 40.62 81.01 2.354 0.0186
LDH1 240.66 0.635  (0.552,0.712) 66.44 64.76 43.93 82.93 2.620 0.0088
GLU1 8.2 0.629  (0.546, 0.706) 56.82 68.57 40.68 79.42 2.483 0.0130
ALB1 43.15 0.607  (0.523,0.686) 61.36 62.50 40.91 79.27 2.064 0.0390
CRP1 78 0.545  (0.462, 0.627) 27.91 83.96 41.38 74.17 0.854 0.3931
FM2 5.94 0.639  (0.549, 0.723) 60.98 69.41 49.02 78.67 2.711 0.0067
D-D2 1.42 0.590  (0.458, 0.713) 76.19 51.22 44.44 80.77 1.212 0.2256
FDP2 6.23 0.676  (0.548,0.788) 68.18 66.67 51.73 80.00 2.489 0.0128
LDH2 278.31 0.633  (0.550, 0.711) 31.82 91.26 60.86 75.81 2.569 0.0102
CRP2 102 0.614  (0.530, 0.694) 53.49 68.93 41.81 78.02 2.186 0.0288
FM3 5.87 0.683  (0.590, 0.766) 65.71 67.50 46.93 81.82 3.339 0.0008
D-D3 2.63 0.832  (0.749, 0.896) 77.14 81.58 65.85 88.57 8.422 <0.0001
FDP3 14.09 0.814  (0.731,0.881) 69.44 83.54 65.78 85.71 7.502 <0.0001
AT-III3 81 0.635  (0.551,0.713) 59.09 68.32 44.82 79.31 2.613 0.0090
LDH3 160.89 0.639  (0.556, 0.717) 88.10 37.50 36.27 88.64 2.754 0.0059
CRP3 105.03 0.706  (0.625, 0.779) 65.91 76.47 54.72 83.37 4.072 <0.0001
FM7 5.87 0.698  (0.596, 0.788) 88.46 52.17 41.07 92.31 3.574 0.0004
D-D7 3.87 0.761  (0.664, 0.841) 65.52 86.96 67.86 85.72 4.371 <0.0001
FDP7 8.79 0.825  (0.735, 0.894) 75.00 82.09 66.66 87.30 6.610 <0.0001
AT-1I17 94 0.639  (0.552, 0.720) 78.05 45.26 38.10 82.69 2.679 0.0074
LDH7 177.12 0.661  (0.575, 0.740) 78.57 50.00 41.25 83.93 3.182 0.0015
CRP7 42 0.708  (0.624,0.783) 60.98 81.91 59.52 82.80 3.934 0.0001

FRMs: £F4EEEMERNEYD; PN: BRERIAT, FM: LT4EERESIK; D-D: D-_R(K; FDP: LF4EEBEMHF); LDH: LIRS

2.3 A LPNZLAPIE A FRMs# 4L ANBi)E1 wk, FM
EPNZLFH T PN, ZRE BEM, ABi/E1 wk,
D-DEPNZ B & 5 T IEPNA, ABijE 52, 317 KPN
HIFDPE T JGPNA. A ILPNAKFIBEAPLfET wk
R BT R FE (RS,

2.4 FRMs*fPOF#ym [RIAPBEfE1 wk FM. FIBTEH
TCPOF B #H R RIIFE T Z Tk, WA A 2 50
fJD-D. FDP{EROC il £k i3t — B AN H I POF
W E, ISR 5 N FEARALB Y, G,
LDH"""HICRP!" " UE—Eu ik, 45 H &I Lk 4545
XTPOFYH — & W Hl {8 (P<0.05), (EAFE/E 51
RAUC>0.7H138h RGFDPHIGlu, ANFifE42. 3K
FDP. LDH. D-D. CRPTIMIPOFMIZ A 2, AUCH)
>0.7. LDHTESE2 K AU AR 847, 17 CRPIEAN P J5 243
KU ERSFIEDR).

2.5 FRMsxPN#g 7R ROCHIZE T M, ABijE 21
R, XPNA T E 48456 D-D, Glu, LDHAIAIb, A
B J5 552R, XPNA WM EK#8FrFDP. FM. LDH
FICRP, fHAUCJ<0.7; APFt)5 Z3KD-DAFDP T
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CRP: C-RN/ES.

PNHJAUCS) 51°50.832410.814, B AL T CRPAILDH.
At JG 8 7RFM. D-D. FDPHAT-III, LDHFICRPXf
APFEPNIA HHSEFE B 1 BUAN {8, {EFDP TR H %
11, AUCH0.825(FK 6 F11&3).

3 171E
KT AP FM AR 5T 08 i 5 0L F 19904F Lindahl %!
o P i N R S 26 FE 9 N I 9T, SR APRFM 2
1, AR T R D, KA 4B APYE AT H AP
FEEEFEE’J#”‘YE HFFMIE R R H2.3 h, (CRIE
BN, FMAEA A Py L5 AL B BBURK (K Fa s,

FﬁiEL@J SRR TEOR, BATTHIHE 7 FMAE
APJ N B 3

KFFMEPNIIWE LA WAHRIE, BATHIHT 7R
PNZLHIFME T FEPN4L, HFMAES TLPOF [ AP 1] %
FIHAEE, FRAPK K APOFRK T 5t ILiE L H 5%
b, B GAMRIH R M AL A 0 SO RS 6, 4
PONE S B T ] g R A £ 4 B I RE I e

VOFHFRMsHD-DXJ A P7™ 5 1 1) Tl it 724k 38 B
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Sensitivity
Sensitivity

BRI IR AT A BRSNS S MIBRE N

C D
100 100 - —
i
80 -
60
g 2 LDH7
£ — FM3 = FM7
$ 40 I ~ LDH3 S ANT-IIT7
w — ANT-III3 n CRP7
j CRP3 D-D7
200 D-D3 FDP7
If FDP3
F
0 ’\} L L L L L L L
0 20 40 60 80 100 0 20 40 60 80 100
1-Specificity 1-Specificity

B 3 ROCHH&LDMTABRGEEE]. 2F03KFRMs K BB AL IEARXTAPREPNEIFTN. A: ABe/5581 KER MsXTAPREPNIUTHN; B: ABEfE52K
FRMsXTAPPEPNIITFIN; C: ABEfE283 KFR MsHFAPPEPNIITRN; D: ARS8 7 KFRMsHAPREPNITFIN. PN: BEERIASE; AP: SMERERR S,

FRMs: P48 AR AR ES); D-D: D-

%, RadenkovicZ R8N B i D-DFRIOF I SUR A
90%. HF5FEN89%. AUC = 0.908, A\Fi)m24 h D-DTfi
MOFHIBUEM:N90% Hr 71 H81%. AUC = 0.916,
B Y% v T AT 5T AR N B 5 1 K D-D NP O F (1 sk
1£60.00%- FE5F1476.99%FMAUC = 0.693, AP )5 22
RITMPOF HI U ET3.68% FF 7 1574.42%FAUC =
0.731. FA 7T 5Badhal &8 (M HBURPES 17,
F1£54.2%, AUC = 0.6832:46L, ULHAD-DIPOF A4
H SRR TN AE, HAPE T ABEi fLDH, Susi:
N82.76%, AUC = 0.672F1I NP 25 — K IFICRP, U N
83.33, AUC = 0.718. %FFD-DXPNFMIHF 77 A WL IE,
BATHIRE TR B NBE S5 553 R D-D Uil PN AU
RS2 5INT77.14% 81.58%, AUC = 0.832, B ZART
LDHAFICRP, 5BoskovicZE A 70 AT, FATTHIHE 7E
RID-DIENFE JG 557 R4k SR, TR AE e IE 2 &
i, L5 R U itk — 2D R,
FDPRAELVEREE T R, FIBRA: &4 X, Y, D,
E v (F gDP)YFILT 4k R A BEfE =42 X, Y, DY, E'(F
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TR FDP: SFYEER IR, LDH: FUBRINEE; CRP: C— Ui &N,

bDP)[FE K. FDPIFIF iy a] LARIR T I Py AN S il 4 o
LRYEER (A R -AF 4R B IR R 2 5 D-DECA S
TSR DX iR R R4k & 4T 5 TFDP Tl AP ™ = 1
IR 74T B, MaedaZE™ i A B FDP-E>894 ng/mL
TR APFESE T I BURME . 8 7 153 N 93%, 73%,
AUC = 0.873, ZHF 7N NFDPYEAPH 1 R P,
SEATHT A, ERSFDPHIMAPEPOFFIPNIE
BE— I, FATRF R RN JE 281 RAUC>0.7
e br A AFDPHMLKE, $&7RFDPHUMIPOF Al BEAL T
D-D, 1A Bt & 53 KFDPTMNPN U 969.44%,
S 83.54%, AUCH0.814, FE/RFDPXT AP™ 14 1) F

W1 5 D-DFI EAHIL.
FIBJ I ¢ 25 B b s (R AL P -, 7EIE# A I

IRIESE2.0-4.0 /L, HAE I IR FBE 52 AR R RE AN 2R
G PEE FRY I, A RS P T o s A BRI
FPFIBAL T R, A ek B2 AN sl B 2 A 1, FIB
HTT . BATHIFEFER B APIT ALEABE )G 1 wkifFIBY
BF 2 1% BR AL, (HFTBIY 3 = 7643 TCPOF 4[R2 AN
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EHF T ARSI T ARSNGBV SEE N RIBREN

B3, TEA PN A Z R AN B, SR APHFEH
FIBHY 5 5 S JORE I IR & AREIBHE A %, 518 Py 4h
FRVRIF 9 5 AP FIB 2 388 v ) 2 W f 28

B2, TRATTHR TR B A PEF 4FHF R M s 3512 38 i 1.
H A FDPAID-DI¥ 3 = vl F74L1 wk, FDPAID-DXPOFI(¥]
FOMAE NP5 55 1R T CRPRILDH, T PN /£
AN J5 53R B, LT FFICRPHILDH. {H 5 HoAth 7
MAPHPOFHIFHs—FE, FDPAID-DXPOFRIPNI A —
SEFEEIITIIANE (AUCHKT0.7), HIEARREN NAP
£ R POFAIPN [ I FE FR(— AN 2 W36 HAUCH,
KT0.9), R BEAE AP H AW 1kl Bh Fa .

NERR

KT BPEREE 2% (acute pancreatitis, AP)HEEILFI £
FHRABAR B FE SCHRER 22, 5 2 O XHE N AR 5
EYID- — R AK(D-Dimer, D-D)FIHF 7T, SHHENLFi5 Fodk
FE bR I A1 4 £ 1 B @ P~ ) (fibrin degradation products,
FDP) B LD, 10 T AR BT AR A 4R 4k 8 1 B
& (fibrin monomer, FM) I 70 55 i 1E.

L

AP BEIMAMETE RGN E AP EVE IR, 74
B RS S YIAE AP AR AN RN 4 A 20 142
W ZAAAE L KREE BBk T AP ™ EE 1 ?

BATRAFMACER BN IE1L, D-DAIFDPAREE M AR il
CTVETUE, 274 A 5 (fibrinogen, FIB) R MLV ) Sk
R, HFRNBE)E 1 wkAPHIAFh T4 2 1 B AA AR 1,
FoAZA A 5 AP B IR 5 R

SR TE

BATRH T HTHEE B T 075, A WEAN [ = A2
JEAPHI4FFRMSTE ARG S5 1 w224k, F HiBIIROC
M2 74, AFRMsHIC-/% B [ (C-reaction protein,
CRP). FLERMiE M (lactate dehydrogenase, LDH)%s [l
FrEY AR FERPOF [ T 2047 T ELg

APRIR1 wkNAMEFYEEE A AR B G &, AP
FDPHID-DI AT #8421 wk, AFt)51 wk D-DRIFDP
EPOF# 5 T EPOF4, PN4IFM. D-D. FDPHE T
PNZH. ARt #3KD-DAIFDPTMIPNIAUCS 7 80.832
#10.814, B AL T CRPFILDH.
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ooty

APHENTE R 1 R BN 2HE R G135 1L, FIB
5 AP BTG, FMEFEEY i 5 PNARSS, D-DAIFDP
5APH SV RAR X T TPOFRIPNkK 3, D-D
FIFDP R A B .

REF =

AR A AT TR WA, 2 — DO IIRT A,
N BIEE D, BRI 702K, ARRMIE T2 %
AN B, JCH A2 e I RE AP FRMs AR A #EAT 0F ¢

4 ZEXE

1 Toh JM, Ken-Dror G, Downey C, Abrams ST. The clinical
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