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Study on the application of coagulation markers in prognosis analysis of critically ill patients
WANG Shuang +FU Yang »JIN Yaxiong »JIANG Hong*"
Department of Laboratory Medicine ;West China hospital of Sichuan University ,
Chengdu ,Sichuan 610041,China

Abstract : Objective To investigate the correlation between coagulation markers and prognosis in critical-
ly ill patients,and to provide laboratory basis for clinical diagnosis and improvement of prognosis. A total of
143 critically ill patients admitted to the intensive care unit (ICU) of the hospital from January to April 2019
were selected retrospectively. According to the prognosis of the patients, they were divided into the survival
group (88 cases) and the death group (55 cases). Methods The levels of plasma thrombomodulin (TM),
thrombin antithrombin complex (TAT), plasminogen « plasminogen inhibitor complex (PIC), tissue-type
plasminogen activator inhibitor 1 complex (t-PAIC), D-Dimer (D-D) and fibrinogen degradation products
(FDP) were measured before entering ICU, The nonparametric rank sum test was used to compare the levels
of coagulation markers in the two groups, the risk factors influencing the prognosis of critically ill patients
were analyzed and the prediction effect of coagulation markers on prognosis of critically ill patients was evalu-
ated. Results The plasma levels of TM, t-PAIC,FDP and D-D in the death group were higher than those in
the survival group,and the difference was statistically significant (P<Z0. 05). TM,FDP and t-PAIC were inde-
pendent risk factors affecting the prognosis of critically ill patients (P <C0. 05). The survival curve showed
that the cumulative survival rate of patients was significantly reduced when the levels of TM,FDP,D-D and t-
PAIC increased (P<C0. 05). Conclusion The plasma levels of TM, t-PAIC,FDP and D-D in critically ill pa-
tients in ICU are closely related to their prognosis and survival rate. Continuous monitoring of the levels of co-

agulation markers TM, t-PAIC,FDP and D-D in ICU patients not only has good clinical application value for
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the prognosis assessment of critically ill patients,but also assists in early clinical intervention to reduce patient

mortality.

Key words: critically ill patients;

HAE WP R (CU) fa FEAE B H i TR BIEMNR &
W TR R R MG 8 T T AR G A L
Fe 0y B Rk IR 2 L 5 2008 I 3 A% S U B . 2
A BB . DT & 2 L S0t AR R R . A R R
ICU R AR A AR AE 13 % ~30 %5, A2 i
T it 5 S5 U A% R ZE L T R R SR A IR T ROR
SLEAEE TR PR EEHESSEBERTST. B
0 AF DG 6 1 A 75 4 14 28 AR A R T I AR 1 R R B
XA BB TS R R B0 A R LRI R R
BERAT W A B 5 B . A F 5 3 e A 0 it AR R Y B A
(TM) E Ifil BP0 5 M B2 A9 (CTAT) 47 3 Bi-o £F
T B 770 B2 A0 (PIC) | 4 20 AY 21 175 1 TR i 1% 3510 - 4D
HIF 1 EAY (-PAIC) D —BIK(D-D) . 4 4 2 1 [%
fite 77 ) (FDP) I3 7K -, 43 Br B8 35 JE A RRAE , 38 2o 8
B AT ARV I bR 7R A 5 6 EE R TS 1Y
FH OGS Ry I A ) T o 38 R A S R S 5 =

coagulation indicator;

prognosis

WA .

1 #BRE5FHE

1.1 — %R g 2019 4F 1—4 3% B ICU s
A5 E BB A REIE XS . AN A bR M (R B PR 5E
WG ICU fEBe B . HEBRARME . M R 5
iR £ 3 5 D M Ak M R i A B = AR RO
s 48 B AR K D IR BT BE 2 s AMETICU J5 24 h
WEET- B . REGIA B FH AR 1 3 LI R 2 W
IFRAE AT BE RS 0] 55 6 PR BTk, A6 AR Ar e 1 SR %
it 143 B, Hop 5 101 B, %42 6], ICU A B 4 1Al
BET 55 Bl IR BEF A 38. 5% . ML M TG 1% B4
RAEIE A (88 B FBET- 41 (55 fi) . 2 41 3 1k 54
B AN ICU JR B ™ IE R & ICU A B A
s, 25 G FE X (P>0. 05, BA AL
PELLER 1, ARG AR A Y EFAC I A& 5 4
HAZE

x1 2EBE—MBBILE

P 51 A A ICU JFEH[a(%)] FEE I R AEL (%) ]
. B/ [MPy P %] ghypnge EaTFA BFA I, € 35 A i g
T4 55 39/16 56(48,75) 47(85.5) 509. 1) 3(5.4) 509. D 6(10.9)
Fisdl 88 62/26 51(42.62) 79(89.7) 7(8.0) 2(2.3) 9(10.2) 13(14.8)
@3 . TP I R AEn (26 ] ICU % B fif [i)

i I 5208 e P i 454 453 O IR HAh [M(Py5. P50 .d]
BET-4H 55 13(23.6) 1(1. 8) 11(20.0) 12(21. 8) 203.7) 509. 1D 19(8,36)
s 88 18(20. 5) 2(2.3) 21(23.9) 14(15. 8) 2(2.3) 9(10. 2) 23(9,40)

W FEREEAL NS (NYHA) L IIEETT/ IV 2,

1.2 fas Joilsn B As &9 TM, TAT.PIC, t-
PAIC #l4% %8 HISCL-5000 1M &k #], FDP.D-D
K { 7% CS5100 Aic 25 71 ¥ W [/ H AR 75 7% 55
(Sysmex) /A H],

1.3 ik WEREUEA ICU 2 HUBER 7 Al Y
MAr&EY TM,TAT,PIC,t+-PAIC.FDP # D-D /K3,
B JBsi P 3 B 5 100 A 7S 0K - 5 RS B9 AR G P, TM,
TAT.PIC.t-PAIC (4l J5i 3y Ak 27 &t s FDP Al
D-D 16 0 J5 B A G 2 b ek 3%

1.4 Siifsfhb B R A SPSS20. 0 483 #5447 %k
e b ab B, AR IE & 0 A B T R L M (P,
P A SR HAES BB R 50 . S B I & 40 #r
K H Logistic MIH 2T, 2 il & FE T fa B P R 2 ik

H TAEFRRE £ (ROC 20 3158 ROC M £ 1
FUAUC) , & R B0 R 5 B e A 1A, 1
KaplanMeier 7€ fUi B ¥ 11 5 42 77 %, Log-rank 5 45
el B AR 4. LI P<<0.05 MZERASIT

JUNES XV
TR,

2 % R
2.1 2 HEFEEMAREY KT LR LT A EFm

% TM . t-PAIC.FDP.D-D /K FAAG A . 2 7 H
it g X (P<<0.05), W2,

2.2 BEIMAREY R fE T A AR WS S R R
Srir DIBETT MR &, L TM, TAT,PIC, t-PAIC,
D-D & FDP & H A8 B 57 Logistic [a] IR A, 25 5 i3
/s TM.FDP  t-PAIC J2& 5 Wi fo 85 5F 3% 75 /9 2k Sr



ERRBEFLE 202046 A% 42%5% 11 Int J Lab Med,June 2021, Vol. 42,No. 11 + 1297 -
1 e R 2 (P <<0. 05) , L3 3,
xR2 2HBERMREDAKELLB[M(P,;,P5)]
415 n TM(TU/mL) TAT(ng/mL) PIC(pg/mL) t-PAIC(ng/mL) FDP(mg/L) D-D(mg/L)
FETo4l 55 19.78(11.99,27.34) 8.20(4.89.18.86) 1.12(0.66.1.82)  8.88(5.58,14.47) 16.90(9.75,34.45) 8.42(4.23,13.25)
4L 88 11.60(9.02,14.28) 8.59(4.09,17.98)  1.19€0.69,1.84) 5.75(3.92,9.26) 10.60(4.75.21.15) 4.62(1.99,9.02)
P <0.001 0.852 0.697 <0.001 0.002 0. 009
£33 REEEREVEEXRNFIVWSEE ICU &% %8 1T- /Y Tl 2% fig & 4£, I PIC 5 TAT Y
Logistic [ Y34 47 AUC #:3F 0.5, % ICU B FFET- ToHuill o {8 . W3R 4.
WAREY B SE Wald P OR(95%CD) Wi TM.FDP.D-D. t-PAIC & 1% Il A {H 22 ) 45
™ 0.047 0,023 4128  0.042  1.048(1.002~1. 096 F 1) Kaplan-Meier 42 77 il 2%, [F) i5f % Kaplan-Meier
TAT —0.004 0,008  0.325  0.569  0.996(0.981~1.011) HAE 2R AT Log-rank #5, & 8 TM.FDP.D-D,
PIC —0.033 0,000  0.137  0.712  0.967(0.812~1.153) tPAIC #m iy ICU &3 RFUE AR R B R (P<
DD —0.016  0.039  0.166  0.684  0.984(0.911~1.063) 0.05), W& 1.,
FDP 0.037 0,019  3.955  0.047  1.038(L. 001~1.077) e BIAREY ICU B2 5 T 1 F S ae
-PAIC 0.071 0,028  6.538  0.011  1.074(1.017~1.1:
t 5 1. 074(1. 017~1. 134) - YT —
BEMAREY AUC95%CD NG FHE
) )
2.3 BMAREYX ICU BERT-RITIMMAE R EE ™ 0.696(0.600~0.800)  15.10 TU/mL  66.70  74.00
AR WA BE bR B BN ICU BET:  pic 0.502(0.450~0.650)  0.86 pg/mL  66.70  36.50
1 ROC 4k, i+8 AUC. S0k AAg . R R g 5 FDP 0. 674(0.580~0,770)  14.45 mg/L 69.20  63.10
AL R, TM . PIC.FDP,D-D. t+-PAIC, TAT ¥/ DD 0.619(0.520~0.720)  7.31 mg/L 59.00 6500
AUC 43 5l 2 0. 696, 0. 502,0. 674.0. 619.,0. 694, +PAIC 0.694(0.600~0.790)  7.37 ng/ml.  69.20  59.60
0.549,R] UL 6 FhEE M AR EY h TM B AUC H K, ¥t TAT 0. 549€0. 450~0, 650) 8.49 ng/ml.  53.80  53.80
1.0 1.0 . 1.0 1.0 @
m m e R
08 T 08 L‘h-.] 08 o | @ 08 L
L ¥ s L—LL‘
B oe ey B 06 2w 06 2 06 8.
i 1@ * it s
#H Eyl # H
o4 = 04 =04 B 04
B B B& B
02 @TM<15. 10 TU/mL 02 @FDP<14. 45 mg/L 02 @D—D<7< 31 mg/L 02 @t—PAIC<7. 37 ng/mL
@ TM=15.10 TU/mL @ FDP=>14. 45 mg/L @ D-D=7.31 mg/L @ t-PAIC=7. 37 ng/mL
0.0 00 00 00
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
A 770918 (d) B £ 776918) (d) c H 776918) (d) D S 75EYIE (d)
W :AB.C.D 4R TM.FDP.D-D.t-PAIC A CA fE M 45 .
1 AEKE TMFDP.D-D.t-PAIC HH £ B EFRLILE
3 3 it 0.05); ML Ah, X f& H4E £ & 1K TM.FDP.D-D, t-

& A R E WA B M Y BE R AL, B KA 2R
BRI L5 A AF (MODS) | HY I Bz i A4, HL % ifn 2
RESW I 10 & Rk R TS B M OGS . AR R
B, 78 X f E AR IR T IR T O &R 4 0 AR Ak X
WTER S BERAS R AL B B B L R R DI RE 2
AL AT — B bk g wRY . AR & L,
FET-4H B 1% TM . t+PAIC.FDP.D-D K & F 17
WAL, ERA G FE X (P <0, 05); TM,FDP, t-
PAIC & 52 Wi f 5 4E 8 3 TS i 2l o7 £ B R 6 (P <<

FE 5

PATL-C 7K 7 B4 i i 3L B BUE 72 R W] 1 B AR (P <<
0.05), TM LR T IME W 400 —Fp 2L A
BUEEIE P 0 ER L LGS PN B A0 M A2 S BOL R R
KIEBERCA M 5 - PAIC 76 HLAK BE 1 2 55 b5 55 2F 7%
TRe T B, oK S /] 3 5 s PIC AT o Sz e Bl A4
2T BT 1Y FR B L FDP . D-D 7K - 384 w5 32 % s i 4L
A PN R DR S L R U R A L IR o A AR
FHREIM AR &Y TM, -PAIC.FDP.,D-D 1 i i /5 %
FR PN K A i A R I B A T AR G OGS B0 N



+ 1298 -

] R 5

FHE 202156 A% 42 %% 11 Int ] Lab Med,June 2021, Vol. 42,No. 11

IIREZR AL LM T AL B B MODS B9 XU 384 i, M1
SRR I A TS o A S AE 2, BE il AR 75 K T
RS, B3 MODS %Az 5380, 1 8 55 0 R b & A
MODS 22 U0 E L E B E il 5 08 4 5| i 4
Bp A2 | 9 B L R R 1S 2 | AR e A A )
AT 5 B0 2 B A A SRR AR

AW E K FDP K D-D — 3% Mg ICU %
AAF R fE s R E AR SCIF 5T & B, FDP & D-D 7£
Py A LY 0 L I R B A £ Bl R A
[ RR T, 2R RN R T R R R
WCTE 7 FH B 100 A 75 0 E A7 A8 1 RE S8 3 RS DAk A
AT IT 45 & BB I R IR R S e b N R 255 % %
AR 50 2 A7 I AR 1 T80 DA 7T e 3 R A T

i Lk, ICU & & 4F & 3% 13K TM., +PAIC,
D-D.FDP /K- 5 H il 5 J A= #7532 % YA 6, % ICU
HBEBEIMAREY TM . t-PAIC.FDP 1 D-D /K 3 i# 47
R W, AN O e T AR TS AN B A B Y I
PRI, FH AN E o A RT R Bl I PR 32E 47 5 91 T T A e A1 A 3
AL

S % Uk

[1] HELLING H.STEPHAN B, PINDUR G. Coagulation
and complement system in critically ill patients[]]. Clin
Hemorheol Microcire,2015,61(2) :185-193.

[2] ROTHBERG M B, LINDENAUER P K, LAHTI M, et
al. Risk factor model to predict venous thromboembolism
in hospitalized medical patients[J]. ] Hosp Med, 2011, 6
(4):202-209.

(3] ASTBA . 4 0 M, ) A, 45 8 I A s W0 7E 8 TE 1A
9 K812 W TR 8 B B 5 96 M TR I A G S [T . R
] S 35 1 4 2 3, 2017, 25(6) :1776-1780.

[4] DUANSC,YANG Y H,LIX Y,et al. Prevalence of deep
venous thrombosis in patients with acute exacerbation of
chronic obstructive pulmonary disease [ J]. Chin med ]
(Engl),2010,123(12) :1510-1514.

[5] STELFOX H T.BRUNDIN-MATHER R.,SOO A.et al.
A multicentre controlled pre-post trial of an implementa-
tion science intervention to improve venous thromboem-
bolism prophylaxis in critically ill patients[ J]. Intensive
Care Med,2019,45(2) :211-222.

[6] KADONO K,UCHIDA Y, HIRAO H,et al. Thrombo-
modulin attenuates inflammatory damage due to liver is-
chemia and reperfusion injury in mice in toll-like receptor

4-dependent manner[J]. Am ] Transplant, 2017,17(1):

69-80.

[7] LEIBSON C L,PETTERSON T M,SMITH C Y,et al.
Venous thromboembolism in nursing home residents:role
of selected risk factors[J]. ] Am Geriatr Soc, 2012, 60
(9):1718-1723.

[8] HANSON S J,PUNZALAN R C.,ARCA M J.et al. Ef-
fectiveness of clinical guidelines for deep vein thrombosis
prophylaxis in reducing the incidence of venous thrombo-
embolism in critically ill children after traumal J . ] Trau-
ma Acute Care Surg,2012,72(5):1292-1297.

[9] WHITE D, WOLLER S C,STEVENS S M, et al. Com-
parative thrombosis risk of vascular access devices among
critically ill medical patients[J]. Thromb Res,2018.172:
54-60.

[10] DONKIN R, FUNG Y L. Investigating age appropriate
coagulation reference intervals to support patient blood
management in the elderly:a verification study[J]. Ann
Clin Lab,2020,50(4) :545-550.

[11] LEE S,HWANG H,YAMAL ] M,et al. IMPACT prob-
ability of poor outcome and plasma cytokine concentra-
tions are associated with multiple organ dysfunction syn-
drome following traumatic brain injury[J]. ] Neurosurg,
2019,131(6):1931-1937.

[12] KADONO K, UCHIDA Y, HIRAO H, et al. Thrombo-
modulin attenuates inflammatory damage due to liver is-
chemia and reperfusion injury in mice in toll-like receptor
4-dependent manner[ J]. Am J Transplant,2017,17 (1)
69-80.

[13] MORSER J,GABAZZA E C,MYLES T,et al. What has
been learnt from the thrombin-activatable fibrinolysis in-
hibitor-deficient mouse[J]. ] Thromb Haemost, 2010, 8
(5):868-876.

[14] DE OLIVEIRA A D S,YANG L,ECHEVARRIA-LIMA
J,et al. Thrombomodulin modulates cell migration in hu-
man melanoma cell lines[ J]. Melanoma Res,2014,24(1) ;
11-19.

[15] AL-HORANI R A. Serpin regulation of fibrinolytic sys-
tem: implications for therapeutic applications in cardio-
vascular diseases [ J]. Cardiovasc Hematol Agents Med
Chem,2014,12(2):91-125.

[16] AR . B 42, # &, % . FDP Fl D-— R4k 16 2 ¥k i
A2 R DK I A e A 2 T O (B LD L e PR A 1M 5 4G 6
2016,18(2):133-136.

(Wi fs B 31 :2020-12-25 &8 H 1 .2021-03-16)



