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WE BN kSR EH R &G C(PC)FE KA D-=RAK(D-dimer )& & T KT B = F Bb 3Tk A a2 5 MR A HR L %
F A TRMNAE, TR R AR ik, B REEARFEEREYL EFA 2017 5 1 A~2018 4 2 ARG
200 ¥ E e A B, ARIEIRAIE sepsis 3.0 BT AT RS PTA & 0 A KA 4 (157 4] ) A dE IR A 40.(43 48], Pt — F Ik
F9E B A IR AR S 28(63 4] ) For— MR A 20(94 4 ). IR SN A A ] PC & WA= D-dimer #2447 &4, 3746 R R
5] PC &M Ao D-dimer iR JE £ F; KA Logistic W13 5 A48 =4 55 IR A 69 48 K M R 23X & TAER 4 o & (ROC W £%)
AT PC B PLIE A D-dimer % fo AR PR S0 B 9 iR A TR AR 1 . BE R+ 15 A kAo 20 L3R, IR 1 2 A ik R MR S
W FE 3 PC &M B FHAK(P<0.001 ), ™ D-dimer K-F /£ 40 % & o 3 P ) 2 F I+ (P<0.001 ). 2 Logistic = )2 447 54 5€.
PC &5 D-dimer 3 4 TR K 02 ZOR MR B FRIF QIR T R FIAF (P<0.05), PC &R T34 Ik GE & F a0
ROC W& T @AR(AUC)H 0.776, 4 PC &1t 5 D-dimer BaA-1 #4592 069 AUC 2 0.791, & TS24k 48 BT 69 AUC( 53]
#0.776 5 0.666 ), PC # PN T #4589 AUC 4 0.757,PC S D-dimer BaA-E A 3846 AR BT 69 AUC
0.789, K T =& # itk A 869 AUC(5 %14 0.757 5 0.679), 58 :PC & tAe D-dimer 5 s IR A2 55 IRA AR L & A Jm HEiF
TEHBGRAGTRM AL Ay, B PC &5 D-dimer A8 A AL — 5 32 3 3t IR A2 5 IR MR S8 B 4 i e TR A ) .
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Predictive value of protein C activity combined with D-dimer in the evaluation of sepsis and septic shock

WU Feng, LI Yan—Hua, GAO Yu-Lei, CHAI Yan-Feng

(Department of Emergency, General Hospital, Tianjin Medical University, Tianjin 300052, China)

Abstract Objective: To assess the amount of protein C activity and D—dimer in patients with sepsis and septic shock and to explore its
predictive value in patients with sepsis. Methods: A prospective study was conducted and we selected 200 patients with severe infec—
tion who were treated with emergency medicine in the General Hospital of Tianjin Medical University from January 2017 to February
2018.protein C activity, D—dimer ,white blood cell count (WBC) and other biomarker of sepsis were detected. All patients were divided
into sepsis group(157 cases) and non—sepsis group(43 cases) according to sepsis 3.0 diagnostic criteria; then all these patients with sepsis
were stratified into septic shock group(63 cases) and general sepsis group (94 cases) according to the diagnosis of sepsis 3.0. Differences in
protein C activity between different groups were evaluated; the receiver operating characteristic curve (ROC curve) was used to evaluate the
predictive ability of protein C activity when used independently as well as when used in combination with D—dimer. Results:Protein
C activity levels were decreased in plasma of patients with sepsis and septic shock (P < 0.001). D—dimer levels were elevated in plasma of
patients with sepsis and septic shock (P <0.001). Logistic analysis confirmed that PC activity level and D—dimer level were independent
factors for predicting sepsis and septic shock (P<0.05). The area under the ROC curve (AUC) when protein C activity was used to predict
sepsis was 0.776, and the AUC of protein C activity and D—dimer used in the prediction of sepsis was 0.791. AUC was higher than protein C
activity and D—dimer when used alone (0.776, 0.666, respectively). The AUC of protein C activity for the prediction of septic shock was
0.757. The AUC of protein C activity and D—dimer used in the prediction of septic shock was 0.789, greater than protein C activity and
D—dimer (0.757,0.674 respectively) when uesd alone. Conclusion: PC activity and D—dimer levels could have strong predictive power
for the assessment of patients with sepsis and septic shock, and PC activity combined with D—dimer may further improve the assessment of
patients with sepsis and septic shock predictive ability.
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AR S AU Y ] LTS R e AR R
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A= AL 2 2 M PR I 24, H A A A= bRk
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B BT RO B —BR ) LU R M , 2 T i R &
T P REAS S0 A7 850 0 FH T S e 12 W R 15 DA
WF 5 2 W, VR HLME 45 P %€ I (Disseminated
intravascular coagulation , DIC )& I BEE 5 2 Bl Ak
ML S IR R — , B AR T HRFEAE 4512,
F=H C(protein C, PC)TEIfa R TAE v 45 FH 2 T
DIC JBH W ERE LG, BalpFFERY], PC i
PERES [ WLIEEAE TS , 25 Ho B BRI, D-
dimer s PPN ICEEAE TS 1Y S8 AR, Ho2 S B
MMIREMETIE R G RER B Z AR bR . R, AAFSE
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1.1.2 HEBRbRiE  BEAENT VEhREA 2B BRTE
PIRL AR Z 45 B IR B 5 A B e vEss
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i) 70 BT s TR R s A ZE RO R 5 I R
G B RB B 5 1T PR AR A 5 i e ]
PO/ 70 AR 5 IR GEP R R 5 SE R A
B R s PARSMI R

113 EX50d ARG qSOFA TF43 i vk HE 8%
YL M Sepsis3.0 MEEIEIZWIbRHER & 70 Ny
MeFERE L FNAE BRFEAE AL , AR Sepsis3.0 eFEHEIR T
bR R T2 W R R RTS8 40 R R R I IR e
HA— R TEIE L . N [R]— AT 2 s I e
H—IRABEEE . AW BE A B bR e, il
I R BB R B ZE 51 2t . AR
JIT U K %) Bl AT LIRS A 1 28 SR AR N B RAN K
JE A=

114 BFRXS ARWFCRHRTREERTR ik, ik
B 2017 4F 1 H-2018 4F 1 k12 T Rt ER K
REEBE 22 B 2R} 200 19 A B A HETIFSY .
o B s 105 i), ok 95 il ARy 60~80
%5 WM 3.0 12 Wibn HE 12 W IR EEIE R A
157 9], b is W Ry s PR R v S8 63 1] Jiti 40 Ja&
YL 166 15, W IR R Ge i 20 1], 1 s e 10 45,
B 4 i,

12 &A% BURBEER AR B BT
SR A AAE 5 S M A 1 20 A4 (WBC)
HFIhie (A NEE i, Alanine aminotransferase, ALT) .
B hGE( NAENEFERR R, Creatinine Clearance, Cer) |
MLFLEZ (Lac) \D—dimer Fl PC 1514, ¥E4T qSOFA FiI
SOFA 43P

1.3 Ak SRAKR G (V8T8 i Hr
X BCS/BCS XP System )f5ill PC {17 RN
P Ui G (ZEE Biosite 22T A D—dimer.
K2 4 A s B cobas b 221 KM I Lac
1.4 %t % (1 SPSS 23.0 MR T34,
JEIESTHE ORI A (M5 80M(QL, Qu) 3R
N, CRHBRRES ; BT TORER ] s
7, AR B R 3R 25 40 A i AT L s s 05 R
KA KB s BUAS I &5 R — 2B SR ] 2k
Logistic [7] 5 S AT A T e R AE AN R P AR e 1)
M7 IR FH Logistic [ A A 7 e e, DA T
WEA(P) R AR b, B il ST A2 Wit PR 28 Ak S K A
frizWr, F-4d F Hosmer—Lemeshow 8175 5 46 55 A5
R SR ROC IRZR LA A Wb s o At FH s ) 353000
BT, IF0 2 A Am s ) B AU e S (B
PRI BT 5 DL P<0.05 h 25 5 A Giitas
2 %R

2.1 BANSREARFLE F 1.2 PR,
HAEMEERE A LU, MEREREAD ALT W T
W2 S A G5 L (P<0.05), Tikm] e AR
1% \WBC F Cer R ZR 0T, 225 0812 X
(P>0.05) ; 5 — M MeiphE 21 oA, e PEIR 7 4 Cor
RGP 22 A G2 8 L (P<0.05) , 1 5]
FeAs] AR WBC Fl ALT 220 24547, 2 %370
Gt E X (P>0.05).

2.2 &% SOFA #F 4 Fo Lac R E T LI W5
3.4 Fow , S AEMeREAE 4 b B, Ik #E 4 HR 5 SOFA
TR Bl R, 22538 BG4 L (P<0.001 ) ;
JHEREREAL I Lac WREEF e, 22 5A 407 X (P<0.05) .
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Tab 1 Comparison of basic conditions between non—sepsis and sepsis

patients
A A MFAELL (43 1) JeEERELE (157 1))
HEHICH) 22(51.2%) 83(52.9%)
AR % 69.56+5.74 69.80+5.85
WBCx10°L 10.672.36 10.3822.15
ALT/(U/L) 44.3+4.5 56.6+3.7"
Cer/(mL/min) 64.5£5.6 62.9+3.4

SAEMAAEL L, °P<0.05
R2 —MRSEASKSENRTAREERERILE

Tab 2 Comparison of basic conditions between general sepsis group

and septic shock group

ANk —JRMEEAEAL(94 B])  MeREMEIR pEA1(63 i)
HEHICE) 53(56.4%) 30(47.6%)

AL % 70.35+5.87 68.97+5.78
WBCx10°L 10.32+2.01 10.46+2.36
ALT/(U/L) 54.53+8.8 57.63+7.9
Cer/(mL/min) 65.5+3.4 59.8+5.8"

5 — M IRERRELL L4, "P<0.05
x3 AEMRSEAMIKZELSR SOFA 550 Lac iR ETLKFELE
Tab 3 Comparison of SOFA and Lac concentrations between non—

sepsis and sepsis groups

A AR e EEAELH (43 f]) MEFERELL (157 1))
SOFA P-4y 1.3+0.3 9.2+3.4
Lac/(mmol/L) 1.24+0.34 1.98+0.23"

SAEMGEIE L H#K , P<0.05,"P<0.001

F4 —MIREEAFIEEIRSEH SOFA 50 Lac iREZU K
Fib&
Tab 4 Comparison of SOFA scores and Lac changes among patients

between general sepsis group and septic shock group

A i —RHETEAELL (94 f))  MerEtEAR AL (63 1))
SOFA 1743 8.5+3.3 12.2+4.3"
Lac/(mmol/L) 1.33+0.43 2.25+0.22¢

e T 20 LU, P<0.05, 'P<0.001

23 B4 PCEME D-dimer M T LRI W5k
5.6 Ui, SAEMeREAE 4 g, IRAEAE AL AR 3 PC T
PEACEREAR . D-dimer W& 2T, 22 5 3494 B &S0
R X (P<0.001) ; 5 — e Me s 20 oA, Bk # EAR
SO PCIRTEACTREIR, ZRA &G 7%
5 (P<0.001),D—dimer ¥ 1, 2 A Geit2¢ 2
5 (P<0.05).

x5 AEBREEASKREES PC iEMEKTERN D-dimer MWELRILE

Tab 5 Comparison of PC activity levels and D-dimer measurements
among patients between non—sepsis and sepsis groups

A AEMkERIEAL (43 0])  Merpai 2 (157 i)

PC 5 1E/(%1U/mL) 58.94+15.63 43.84+13.33

D-dimer/(mg/L) 0.30(0.14,0.56) 0.43(0.33,0.68 )"

SR MeaEAL L AL, *P<0.001

x6 —MRFEASKRIEMTEA PC iEMEAKFF D-dimer JUE
R

Tab 6 Comparison of PC activity levels and D—-dimer measurements

in patients between general sepsis group and septic shock

group
ARk — R M RFREAL(94 B1])  HedEMEIRTEAL(63 1))
PC % £/(%IU/mL) 48.56+10.69 36.82+13.85¢
D-dimer/(mg/L) 0.37(0.28,0.57) 0.60(0.39,0.87 )

5 R IMREEIE A AL, P<0.001 ,°P<0.001

2.4 PC #EMAs D-dimer 33 IR 5% Ao ik A PEAK £ %
F Rt IR A TN AR S A WK 7.8 Frn, N H
Logistic [0l 947 XF PC D —dimer S HiAh 22 PR R &
AT A et B S A YR &Y T Logistic [H]
5381, PC 3 PEAK S A D—dimer AT RLAE Ay fife 54
55 e B T 5 15 PPAT A 20 ST T8 # (P<0.05)
1M ALT ASREAE A M RE A i 17 P-4k (4 2 7 F I 4 b
(P>0.05), Cer WA GEAE A e B M AR v 9 17 EAk 1
M7 S AR (P>0.05) . 4Nk 9.10. 18 1.2 fis,
K ROC 14k 14 PC A D—dimer S FH K H:
LA fi P s T e B B e T 1 AR o ) T R ), 285
R PCIEMEKSER ROC MR Rl (AUC)TE
OO e F5RE A 0.776, FURRE R 89.81% , 5 57 &
}158.14% , FHYETUMAE 88.68% , 14 T I K
69.98% ; 7 TN e 2 MR FE BT AUC 4 0.757 , Bk
¥ 63.49% , F5 5 93.62% , FHE TN AL 86.96%
FAPEFRIAE 79.28% . D—dimer #¢ B AUC 76 T
JHe B 4 B2 0.666, R 73.89% , ¢ R
60.47% , BAPEFIMIAE 87.22% , B4 Tt (& 38.81%:
7E T e 75 4 AR 78 BF AUC R 0.674, B8R E
71.43% K57 E 67.02% , BHEBUN(E 59.21%, BT
FOAE 77.78%.

&7 PC.D-dimer 5 ALT FiARFAEH Logstic BIVI 7
Tab 7 Logistic regression analysis of PC and D—dimer and ALT for

diagnosis of sepsis
s » P OR 95% CI JI T OR
TR FR
PC I % -0.076 < 0.001 0.926 0.900 0.954
D-dimer 1.279 0.040 3.592 1.061 12.163
ALT 0.027 0.388 1.017 0.932 1.025
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#* 8 PC.D-dimer 5 Cer TRUAREF HEMRTT A Logstic BV 7
Tab 8 Logistic regression analysis of PC and D—dimer and Ccr for

diagnosis of septic shock

95% CI OR

AR b B P OR
TR LR
PC itk -0.084 <0.001 0.920 0.889 0.951
D-dimer 1.413 0.007 4.107 1.478 11.414
Cer -0.075 0.454 0.905 0.975 1.003

*9 PC 5 D-dimer £BRAS NSRBI HILLE
Tab 9 Comparison of the abilities of PC and D —dimer and their

combination in the diagnosis of sepsis

i U/ PR PR BT
% % HE/% TE/%

PC it 0.776 0.712~0.832 59.7 89.81 58.14 88.68 60.98
D-dimer 0.666 0.596~0.731 0.345 73.89 60.47 87.22 38.81
24414 0.791 0.728~0.845 0.707 83.44  69.77 9097  53.57

Kt

S AUC  95% CI

® 10 PC 5 D-dimer &BRASTNRSEKZRTEESHILLE
Tab10 Comparison of the abilities of PC and D-dimer in combination

with septic shock

Kt
=

j S DM D
AUC 95% CI M ™0™ 0™ Sfeon (i

PC it 0.757 0.682~0.821 355 63.49 93.62 86.96 79.28
D—dimer 0.674 0.594~0.746 0.436 7143 67.02 59.21 77.78
2444 0.789 0.717~0.850 0.420 74.60 80.85 7231  82.61
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E 1 PC 5 D-dimer 23 5H&HNUBRFER ROC # %k

Fig 1 ROC curve of PC and D -dimer alone and combined for

diagnosis of sepsis
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145 . Hosmer—lemeshow U A6 56 25 S 43551 A7
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B2 25 R WoR 2 A Wb AL A 8
AUC & F PC iEPEIK -5 D—dimer HL70 {5 FH B (1)
AUC, i H A A Yy br P 416 J 1000 e B 1) B
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Fig 2 ROC curve of PC and D -dimer alone and combined for

diagnosis of septic shock
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