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[Abstract] Objective To explore the predictive efficacy of prothrombin time (PT) with regarding for the
severity and prognosis of septic patients, along with comparing with other routine coagulation parameters. Methods A
retrospective analysis was conducted. The clinical data of 302 septic patients who were admitted to the intensive care
unit (ICU) of Tongji Hospital, Tongji Medical College of Huazhong University of Science and Technology from January 1
to December 31 in 2019 were enrolled. Demographic and basic clinical data were collected. Laboratory data, including
PT, activated partial thromboplastin time (APTT), thrombin time (TT), fibrinogen (FIB), D-dimer, fibrin (fibrinogen)
degradation product (FDP), antithrombin (AT), platelet count (PLT) at ICU admission were recorded, and sequential organ
failure assessment (SOFA) score, acute physiology and chronic health evaluation Il (APACHE II') score within 24 hours
of admission to ICU were also collected. What's more, some major clinical events, such as septic shock, disseminated
intravascular coagulation (DIC), ete. during ICU stay were also monitored. A follow-up 28 days observation of prognosis was
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performed. The patients were divided into the septic shock group and the non-septic shock group according to the occurrence
of septic shock, and they were divided into the survival group and the non-survival group according to the 28-day
prognosis. The differences in terms of above parameters between each two groups were compared. Spearman correlation
method was used to analyze the correlation between routine coagulation parameters and SOFA score or APACHE I
score. Receiver operator characteristic curve (ROC curve) was plotted to determine the predictive efficacy of each routine
coagulation parameter with regarding to predict septic shock and 28-day mortality. Based on the cut-off value of PT, the
septic patients were divided into two risk stratifications, and then the major clinical and end point outcome were compared.
Kaplan-Meier survival curve analysis was applied to investigate the difference of the 28-day cumulated survival rate based
on the different risk stratifications of PT level. Finally, multivariate Logistic regression analysis was used to explore whether
Results The 302 patients
were all enrolled, including 120 patients with septic shock and 182 patients without. Seventy-five patients died within

prolonged PT level was an independent risk factor for septic shock and 28-day mortality.

28 days, while 227 survived. Comparing with the non-septic shock group or the survival group, the septic shock group
or the non-survival group patients both had longer PT, APTT and TT, higher D-dimer, FDP and lower PLT, FIB and AT.
Correlation analysis revealed that PT and PLT were better correlated with SOFA score (r values were 0.503 and -0.524,
both P < 0.01), and PT was better correlated with APACHE Il score (r = 0.407, P < 0.01). ROC curve analysis showed that
PT had the most powerful predictive efficacy for septic shock and 28-day mortality. The area under the ROC curve (AUC)
and 95% confidence interval (95%CI) were 0.831 (0.783-0.879) and 0.739 (0.674-0.805), respectively. The cut-off value
were 16.8 s and 16.3 s, respectively, with the sensitivity of 64.2%, 72.0% and the specificity of 89.0%, 70.9%, respectively.
Risk stratification based on PT level revealed that the patients with PT > 16.5 s (n-= 103) had higher rate of 28-day
mortality, incidence of septic shock and DIC, and score of SOFA and APACHE Il comparing to those with PT < 16.5 s
(n = 199). Kaplan-Meier survival curve analysis showed that the 28-day cumulative survival rate was significantly lower in
the patients with PT > 16.5 s than those with PT < 16.5 s (52.43% vs. 86.93%:; Log-Rank test: y * = 49.428, P < 0.001).
Multivariate Logistic regression analysis revealed that PT > 16.5 s was an independent risk factor both for septic shock and
28-day mortality [model 1 (enrolled SOFA score): odds ratio (OR) and 95%CI were 6.003 (3.040-11.855), 4.842 (2.114—
11.089); model 2 (enrolled APACHE II score): OR and 95%CI were 7.675 (4.007-14.702), 5.160 (2.258-11.793)].
Conclusions

evaluating the severity of sepsis and the prognosis. When a patient is diagnosed with sepsis and has a result of PT longer

Compared with other routine coagulation parameters, PT has the potential best predictive value for

than 16.5 s at ICU admission, the patient may have a higher risk of progression to septic shock and short-term death.
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*®1 ICUERBIBREEERSEARERAR 28 d MEMARSESRE A OQZEMIEREL ERILE

I 1 e R S AT g
et MeFEIEA] MRtk v , yearzil BET-4 5
(n=182) (n=120) Zix e (n=227) (n=175) Zix' i
I, M(Q, Qy)) 57(48,67) 62(48,69) —1.184 0236 57(48,67) 64(51,70) -2.168 0.030
PR (L, B 7 L) 126/56 71/49 3.230 0.072 149/78 48/27 0.067 0.796
FEflEEE (1 (%)) 151(83.0) 103(85.8) 0.444 0.505  191(84.1)  63(84.0) 0.001 0.977
1 UL 64(35.2) 40(33.3) 0.107 0.743 76(33.5)  28(37.3) 0.371 0.543
AR 40(22.0) 31(25.8) 0.598 0.439 54(23.8)  17(22.7) 1.303 0.254
N2 30(16.5) 29(24.2) 2716 0.099 40(17.6)  19(25.3) 2.133 0.144
i 1L 75 25(13.7) 16(13.3) 0.010 0.920 30(13.2)  11(14.7) 0.101 0.750
A Ao 6( 33) 6( 5.0) 0.550 0.458 9( 4.0) 3( 4.0) Fisher fHHFLE  1.000
TP 41(22.5) 21(17.5) 1.120 0.290 43(18.9)  19(25.3) 1.411 0.235
18I 23(12.6) 13(10.8) 0.224 0.636 28(12.3) 8(10.7) 0.149 0.699
TR 40(22.0) 27(22.5) 0.011 0.915 53(23.3)  14(18.7) 0.716 0.398
HoAh 14( 7.7) 10( 8.3) 0.041 0.840 16( 7.0) 8(10.7) 1.009 0.315
YR (9] (%))
i 136(74.7) 74(61.7) 5.822 0.016  156(68.7)  54(72.0) 0.286 0.593
MNTES 15( 8.2) 18(15.0) 3.394 0.065 32(14.1) 1( 1.3) Fisher KifakG5%:  0.001
& i 4( 2.2) 9( 7.5) Fisher Kififs55 -~ 0.040 7( 3.1) 6( 8.0) 3.308 0.069
F Bk S 11( 6.0) 4( 33)  Fisher Kiffiks5: 0418 11( 4.8) 4( 53) Fisher K5HKEEE  1.000
Fifi P 2( 1.1) 1( 0.8) Fisher Kiffiks3:  1.000 2( 0.9) 1( 1.3) Fisher f580%  1.000
WP L T 14( 7.7) 14(11.7) 1.358 0.244 19( 84) 9(12.0) 0.883 0.347
I ARAL 2 (51 (%))
e R K A 111(61.0)  109(90.8) 32.565 <0.001  149(65.6) 71(94.7) Fisher Kiffif65 <0.001
SERE VI 66(36.3) 67(55.8) 11.238 0.001 69(304) 64(85.3) 69.037 <0.001
R i AT 74(40.7) 61(50.8) 3.028 0.082 75(33.0)  60(80.0) 50.293 <0.001
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CRRT 42(23.1) 73(60.8) 43.722 <0.001 64(28.2)  51(68.0) 37.884 <0.001
s R (i (%) )
MeBEPEIRTE 66(29.1)  54(72.0) 43377 <0.001
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FDP (mg/L, M(Q., Qy)) 127(5.7,29.0) 9.3(4.7,194) 23.4(94,57.7) -5.832 <0.001 10.4(5.3,24.8) 23.6(10.8,64.7) -4.674 <0.001
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2.2 AN[E)ZH IR HLBE M6 bR SR TRk LA (3R 2)
5 MeREAE AR LE, IEE R R SE 2 PT 36 AL 5 70 1.
1 lEASF ] Cactivated partial thromboplastin time, APTT ),
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r i P i P
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AUC) & 95% ] {5 X[6] (95% confidence interval ,95%CI )
435114 0.831(0.783 ~ 0.879). 0.739 (0.674 ~ 0.805),
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K 79.4% . 45.0% , FIAETTNE 53514 79.0% . 88.5% -



* 636 ° G T RS 2022 4F 7 145 34 %45 79 Chin Crit Care Med, July 2022, Vol.34, No.7

1.00
0.80 [
0.60 [
% — PT (AUC=0.831)
o — APTT (AUC=0.700)
0.40 — FIB (AUC=0.670)
— TT (AUC=0.618)
— D-%{k (AUC=0.701)
— FDP (AUC=0.698)
0.20 — AT (AUC=0.735)
— PLT (AUC=0.706)
Il 1 1 | J
0 0.20 0.40 0.60 0.80 1.00
1— 55 (14)

1.

0.

0.

00

80

— PT (AUC=0.739)

— APTT (AUC=0.597)
— FIB (AUC=0.646)

— TT (AUC=0.660)

— D-—%f{k (AUC=0.684)
— FDP (AUC=0.680)

— AT (AUC=0.677)

— PLT (AUC=0.663)

1 1 1 J

0 0.20 0.40 0.60 0.80 1.00

1 — 5 ®

20 F4f°

e ICU ATREME R 5, ROC M1 R 321808 TAERREMZ , PT SABEM A I ], APTT Sy A0 /56 075 A o] , FIB 4R 428 (5,
TT MEEILEGHTA], FDP ML 4E8E (1 (50 FEFR =4, AT SAPTEEINLAR , PLT AL/ IMGTEL, AUC S ROC 4 R i

1 AICU & H ¥ RSN 15 4m BN EAE 88 & A e A 02 (A) &% 28 d FET= (B) Ff ROC IR

F4 ANICUBHHEMSZMIBIRARBESEREREENRT K 28 d L T-HITRNIRAE

JHeREE AR T 28 d BT
fabs AUC FofE BUREE FRREE PR BIpERT AUC IetE WU RRSE BTN A T
(95%CI) B (%) (%) fH(%) fH(%) (95%CI) B (%) (%) (%) fH(%)
PT 0.831(0.783~0.879) 168 642 - 89.0 79.4 790  0.739(0.674~0.805) 163 720 709 45.0 88.5
APTT 0.700(0.639 ~0.761) 486  60.8  73.1 59.8 73.9 0.597(0.517 ~0.676) 532 453  79.7 425 81.5
FIB 0.670(0.605~0.735) 39 550 715 61.7 723 0.646(0.567 ~0.725) 27 387 916 60.4 81.9
TT 0.618(0.552 ~0.683) 18.1 383 852 63.0 67.7 0.660(0.586 ~0.735) 17.7  50.7  79.7 452 83.0
D- K 0.701(0.641 ~0.761) 44 633 692 57.6 74.1 0.684(0.617 ~0.750) . 2.4 853  43.6 333 90.0
FDP 0.698 (0.637 ~0.759) 14.5 633 687 57.1 74.0 0.680(0.610 ~0.749) 143  68.0 634 38.1 85.7
AT 0.735(0.678 ~0.791) 735 767 593 554 794  0.677(0.605~0.749) 625 507 77.1 422 82.5
PLT 0.706 (0.645 ~ 0.766) 130 642 692 57.9 746  0.663(0.591 ~0.735) 132 68.0 626 375 85.5

T ACU K EAE WY b3, PT S5 18] , APTT A 35 A6 04 BRI T35 B ] , FTB S 2F4E 36 1150, TT BRI AE ], FDP 2T 4E2& 1 (J5)
VA1, AT NHUEE MBS , PLT 4 I/ IMRGHAL, AUC 32388 TARERAE L R A, 95%C1 N 95% W] 51X [i]

2.6 - AR PT /KGR 432 F ) 28 d BRALER

2.5 BT PT ACHAGR 432 0 T B R S 2=
P (3 5) « 454 PT U k508 H o & A e 21k
RoE K 28 d FET= ROC RIS £ A defE R BT (L,
WU EE 16.5 s V0 MeREAE £ 5 B 20258 19 A
{8, HB e FIE R P N PT<16.5 s HAI PT>16.5s
H., 5 PT<16.5 s AL, PT>16.5s 4 E 28 d i
FER MR FE A DIC AR, DL i 1 174 ¥4 o
& (¥ P<0.01),

x5 ETPIATERRSERERSESRE

FEIRARESEMHILE

- PT<16.5s41 PT>16.5s 41 ,
e (n=199) (n=103) * A
28 dRAER (% ()] 13.1(26)  47.6(49) 43295 <0.001
AR (I (%)) 42(21.1)  78(75.7)  84.565 <0.001
DIC [ #1(%)) 107(53.8) 81(78.6)  17.867 <0.001
SOFA P43
(43, M(Q., Q)
APACHE Tl #-43
(5, M(Qr, Q)]
T g3k il AR R] , DIC Sy sREYE 4T PIEEIRL, SOFA N T
BB WWIT 4, APACHE 11 R 20t AR 32 S8 M (@ RER LI 43 1T

4(3,6) 7(5,10) -7.888 <0.001

13(8,17) 17(14,23) -6.346 <0.001
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K6 REEBELLERFEATI 28 dETEREZERZEE Logistic B304

- IR AR T A — JHREE IR AL —

OR(95%CI) P OR(95%CI) Pa
Htk 1.023(0.493 ~ 2.123) 0.952 1.084(0.544~ 2.159) 0.819
PT>16.5s 6.003(3.040 ~ 11.855)<0.001 7.675(4.007 ~ 14.702)<0.001
BIOUMER  1.822(0.825~ 4.024) 0.138 1.410(0.664 ~ 2.993) 0371
i 1.390(0.519 ~ 3.726) 0.513 1.274(0.520~ 3.125) 0.596
RS 2421(0.660~ 8.876) 0.182 2.057(0.612~ 6.908) 0.243
i s S 1.836(0.300~ 11.225)  0.511 2.992(0.559 ~ 16.020) 0.201

)

)

UL K ERE 2.726(1.080~ 6.881) 0.034 2.662(1.100~ 6.441) 0.030
)
)
)

AR IUIFF 1.206(0.419 ~ 3.474) 0.729 1.412(0.509 ~ 3.915) 0.508
FEESF  0.508(0.181~ 1.427) 0.199 0.588(0.219 ~ 1.579) 0.292
IR 0.873(0.352~ 2.164) 0.769 0.898(0.377 ~ 2.143) 0.809
CRRT 1.500(0.729 ~ 3.088) 0.271 2.269(1.170~ 4.402) 0.015
SOFA P43 1.462(1.261 ~ 1.696)<0.001

APACHE T34 1.090(1.030~ 1.153) 0.003

et 28 d LT A5 — 28 d LT —
OR(95%CI) P{H OR (95%CI) PE
AEA 1.026(1.001 ~ 1.052) 0.041 1.007(0.980~ 1.035) 0.597
PT>165s 4.842(2.114~11.089) <0.001 5.160(2.258 ~ 11.793) <0.001
WIRZREY:  0.041(0.004~ 0376) 0.005 0.042(0.004~ 0.460) 0.009
i s I 1.412(0.239~ 8343) 0.703 1.720(0.295 ~ 10.020)  0.546
FUDEIKER 2.052(0.537 ~ 7.848) 0.293 1.458(0.383 ~ 5.544) 0.580
G ITT 6.401(1.812~22.619) 0.004 5.400(1.430~20.389) 0.013
FLEEST  1.582(0.501~ 4.999) 0434 1.559(0.470~ 5.169) 0.468
IR 0.610(0.165~ 2.255) 0.459 0.712(0.191~ 2.659) 0.712
CRRT 2216(0.958 ~ 5.130) 0.063 2.417(1.048 ~ 5.573) 0.038
SOFA 143 1.286(1.100~ 1.504) 0.002
APACHE I1 %43 1.157(1.072 ~ 1.249) <0.001

T PT RBEIMAG IR ], CRRT Mgt B IR RIRTT , SOFA AT B B Wl P41, APACHE 11 b Stk A: 32 548 MRk Bl 743 11,
OR FEHEL, 95%CT 3 95% ] {5 X [0] 5 B —FIRER — 40 5 40 A SOFA 438 APACHE T 343 £ N R Logistic [BIH4HFR ; 23 14X

FTCIHI

2.7 PT UMM REEAR T 28 d BET= 1Y Logistic =114
M (FE6). ZHER Logistic AT 7R, PT>16.5 s
R M RERE R R A IR A R 8 M 28 d BT R ST
R E (¥ P<0.01),
3 3

FREEVEIR SE R MR IE A 2 T4, 5
SEAF LG, 5 175 B R 7 o X , B 5 = L B N
BESETT K 40% DAL o MR R TR YT ) Bl
[ETNE R 1 = SN T3 2 s U D2
g 175 7™ AR L S TIUS R AR, X B BEA T K
SYPAZYT AT IR MCE U Y OCHE

JH BERE G 3R AR P FRAT AT A AN T P2 B2 1 35
LS o BRAE IR F ST 5L T IR rr) WL A
45, B W RGEME T ITE i RLEE 48 B B0 5 R
i 1 A BH A i PRESSBR R (EAT BR o ASBITSE B 7
MHRLBE MR AT, S ISR AL RS b5 , 5
SE UM AR WA, I ZR e H e e 2 0 g 15 7™ T
JE T R T A v B A (E

ABESE T, PT HCHAH MLEE A5 bR B S0
AT S RE , R AE T« R -BEAZH” TEIRFFEAE
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T R ARHUASS | 8 55 A O oA
7 (pathogen associated molecular pattern, PAMP) } §5i
PS4 F A (damage associated molecular pattern,
DAMP) J& A2 0 B /WAL, [ g 3% | 7
16 TF, ALY TF AW 5E 46 | J0OE I 25 v A VIR 5
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activated receptor, PAR) A\ 5 (15538 [, MM HL
T 22 (R R A0 L PR, i — 2D ) 0 B 1oz ik
T R BCEPENE R AR B, 22 5 MR BRI iR A2
I PR (b VA ) SR W TH A, [R]85 Sy
b TR R A A LA P B A SR T B AT I 2 R
B I SRR RS T VDA% 4 K 22 B50E i PR 745 B 1)
T, TS BCF V5 T4 s
FVIUE PT v B B SN B i 342 1 DG HE PR -, 7
i F E B ARG I L A R D, e 2T 3L PT SR
PT JE 5 400 S 4% | B I 25 L S B DI ReRs e % 1)
AHDG , o 00 e 2R 155 )™ o A B M 0 1) R 44
b, GAFFE A 2L

(B O By 2, W27 T )5 B Y AL RE I 8 A
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