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(health control, HC £H ) , 43 548 I %% 1fi1 /it 378 55 35 11 (thrombomodulin, TM ) 5 I filf — 5T 1ML & 5 4 (thrombin—antithrombin com-
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[ Abstract] Objective : To investigate the changing trend of the expression of plasma coagulation and fibrinolytic markers in patients
with chronic kidney disease (CKD) , and to provide a basis for the diagnosis and treatment of CKD—-related coagulopathies. Methods :
According to the inclusion criteria, 123 patients with CKD were selected from the CKD patients who attended Shaanxi Provincial Hospi-
tal of Traditional Chinese Medicine from May 2021 to May 2022, and they were divided into groups based on estimated glomerular fil-

tration rate ;40 healthy controls (HCs) were selected from the individuals who underwent physical examination and were established as

HC group. Related coagulation and fibrinolytic markers were mea-
EBNE: T4 %K, Fmail :55661788@qq.com,

B 75 61 2 e RAR B
BEEE: % #,Email: chuchen09cqmu@163.com, (TAT) , fibrin- a2 antifibrinolytic complex (PIC) , tissue—type fi-
EETIE P4 2021 F 24348 A 30 B B AR E R

REZH TS HHRB (%5 :2021LCZX-13),

158 H AR : https:/link.cnki.net/urlid/50.1046.R.20230927.1733.032

(2023-10-07) (TT) , fibrinogen (FIB) , fibrinogen degradation product (FDP) , and

sured, i.e., thrombomodulin (TM) , thrombin—antithrombin complex

brinogen activator inhibitor—1 complex (t~PAIC) , prothrombin time

(PT) , activated partial thromboplastin time (APTT) , thrombin time
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D—-dimer(DD) , as well as the expression levels of albumin, serum creatinine (SCr) , and blood urea nitrogen(BUN ) .Results : There were
no significant differences in PT, APTT, and TT between groups (>0.05) , and the CKD group had significantly higher FIB, DD, and
TAT than the HC group (P<0.001). The level of DD in stage 5 CKD was significantly higher than that in stage 1/2 CKD(P<0.05). The
level of FDP in stage 2—5 CKD was significantly higher than that in the HCs(P<0.05) ,and the level of FDP in stage 5 CKD was signifi-
cantly higher than that in stage 1/2 CKD. PIC in stage 3—5 CKD was significantly higher than that in the HCs, and PIC in stage 4 CKD
was significantly higher than that in stage 1/2 CKD(P<0.001). The level of t-PAIC in stage 1-4 CKD was significantly higher than that
in the HCs (P<0.05). TM in stage 2—5 CKD was significantly higher than that in the HCs, and TM in stage 4-5 CKD was significantly
higher than that in the other stages (P<0.001). The CKD groups had a significantly higher TAT/PIC ratio than the HC group , with a sig-
nificant difference between stage 1-3 CKD and the HCs(P<0.001). The receiver operating characteristic(ROC) curve analysis of TAT/

PIC ratio showed an area under the ROC curve of 0.716 in differentiating CKD from HCs. Conclusion : Hypercoagulability is prevalent

in CKD patients, and novel coagulation markers have a good ability to reflect the changes in coagulation function.

[ Key words ]chronic kidney disease ; coagulation/fibrinolytic markers ; thrombomodulin ; fibrinogen degradation product
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PE R BRI RN o 2015 458 i ik 24 B OB E A K
X PG B AR 1 I AR BB, LI R B
TSGR I A AN ET 1 IR S AT I . SOA Y
DL CKD B8 WFFe x4, fdi FHASH it BE 15 h5 5
G I H 2L WP A AN [F] 70 300 s e il ZH A S DL Y
KA il R CKD B85 BE L REZ AL R IZ W NG
TR HERIRARE

1 #RERHE

L1 —f#

PN 2021 4F 5 F 512022 4F 5 A k12 TBEVE 4 o I X ¢
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NEFH SPSS 22.0 8 e it o b Iy 22 SR IR Y
BHHIEL + b2 (x = 5) TR, RHTT 22 50T 5 I A 40 A 11
T GORHE M, (P, Py 3R, 2R A Kruskal-Wallis Bk ALK
55 . KK E 0=0.05.

2 & 7
2.1 RECKD4H&H Fohssgireg T

CKD #3015 Z (A1 1 Alb /K- JE B B 25 5, P08 T % AR
2 (P<0.001), AHILHC4H, CKD #2% Ser .BUN .eGFR7E 1.2

2.2 RF) CKD %A % 3 i L o $5 47 69 T AL

X CKD A ] 43 191 55 2 R0 HC 25 vh 9 3 B E 1098 A 114 2%
Ik S AT S, PT APTT FITT 2 5 B4 i 78 X (P
>0.05); FIB 7£ CKD 45 2H /=5 T X i 2 (P<0.001) ; DD 7£ CKD 4%
W1 T BB 4H (P<0.001) , CKD5 37K & T CKD1.2 3 (P<
0.05) ; FDP 7K~ 7£ CKDS #i 15 F CKD1.2 #], CKD2~5 Hi ) 5
T4 B2 (P<0.05) 5 PLT 78 CKD3 . 5 # A4+ 50 % T HoAth 4319
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2.3 A F CKD % #1 % % #7247 E 4 0 T AL

X CKD A ] 43 191 55 2 R0 HC 2L v A 380 508 1L 45 7 114 2%
ik 2 S UEATALR LA, TAT 1Y 578 CKD & b 7
HC 2H (P<0.05) ; PIC 7E CKD 3~5 i 7K F % T HC 4, CKD4
B T CKD1.2 #A (P<0.001) ; tIPAIC 7£ CKD1~4 #33635 %8 T
HC #H (P<0.05) ; TM 1 CKD2~5 1Y #3575 T HC 4, CKD4. 5
W1 W G A 41 (P<0.001) , 32 3,
2.4 TAT/PIC *f CKD & % K A& 0434

X420 TAT/PIC HUAE#EAT E A 4347, CKD 41 45 2 & 1
HCHL, i CKDL.2 3AHMES HCAHMEZE TR A ST
X (P<0.001),CKD1 I/ TAT/PIC Ll & T CKD4 Y, 254
G it 3 X (P<0.05) ; TAT/PIC X CKD 5 HC 19 % 5132 Wi fig
1 347 52 T AE th 26 (receiver operating characteristic
curve, ROC) 43 # , il £ °F 1 X (area under curve, AUC) iy
0.716, BUREE N 75.6% , F5 5 4 60.6% , cutoff {5 7 6.18, JiL

WER G E XL (P>0.05), IWF 1,

K1,

£1 AECKD S HBENEMIBITRE W[ =5;M,(P,,, P,)]
sl e b Ser/(mg-L7") BUN/(mmol-L™") Alb/(ng-mL™)  eGFR/[mL/(min-+1.73 m*) ]
HC 41 (n=40) 60.2+9.6 59.9(50.2,69.5) 4.8(4.0,5.7) 43.7+3.4 101.8(92.4,110.6)
CKD1#1(n=28) 47.0+15.3" 47.5(41.0,53.9) 4.6(3.9,5.7) 36.2+8.7" 105.4(98.2,115.2)
CKD2#1(n=30) 58.1+12.5 64.9(52.1,78.2)b 6.0(5.1,7.2) 36.0 + 8.9" 74.5(66.0,84.8)"
CKD3 #(n=26) 61.2+11.8" 128.6(81.2,145.7)* 9.9(8.3,13.7)* 36.0+ 8.7 44.8(38.1,52.2)*
CKD4 ] (n=25) 58.5+13.3 443.4(258.3,621.4)"" 18.3(14.8,26.3)™" 35.7+5.8" 22.2(17.2,23.9)""
CKD5#](n=14) 59.5+17.3 670.5(337.2,1092.7)™° 14.4(12.5,24.1)™ 352+5.8" 12.5(8.4,14.4)™
HAY 14.869 117.883 111.482 41.224 137.377
PE 0.010 <0.001 <0.001 <0.001 <0.001

T a, 5 HCYLHLE, P<0.05;b: 5 CKD1 I b 4E, P<0.05;¢: 5 CKD2 W] HE4, P<0.05;d : 5 CKD3 #] Fb 55, P<0.05

£2 7RFECKD S BE IR N/ FRIREWHEALM,( Py, P,) ;x +5]

Sanii| PT/s APTT/s TT/s FIB/(g-17")  DD/(mg-L7")  FDP/(mg-L™') PLT/(x10°/~-17")
HC4 11.5(11.2,11.9) 36.5(35.5,38.7) 172+09 32=+1.1 0.8(0.7,1.0)  1.7(1.2,2.7) 200.3 +47.5
CKD1 3 11.4(10.8,11.9) 36.9(34.1,43.1) 17312 39%15° 14+13 1.8(1.2,2.8) 228.0 +68.2
CKD2 3 11.5(11.0,12.1) 36.6(33.4,39.5) 17413  3.6+0.8° 1.8+3.2° 2.3(1.5,2.8)" 206.8 + 61.1
CKD3 11.4(10.8,13.1) 36.9(31.2,40.0) 17210  37+1.4° 2.0+ 1.7° 2.9(1.9,52)" 1853 +74.6"
CKD4 Y] 11.6(11.05,12.45)  37.8(35.05,4325) 17.3+1.6 43+ L.lab* 2.7 +5.0° 2.6(1.9,43)" 220.4 + 1382
CKD5 1] 11.9(10.9,12.7) 36.8(33.5,40.3) 172+1.0  43+14 28+ 1.7 49(2.8,7.0)™ 1759 +71.4"
HAH 2.125 2.803 0.690 96.819 65.100 62.653 10.765

P 0.832 0.730 0.984 <0.001 <0.001 <0.001 0.056

1 :a, 5 HCHLELES, P<0.05;b: 5 CKD1 W FL &S, P<0.05;¢: 5 CKD2 W] He4s , P<0.05
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%3 A[E CKD & H R & AR M/ A BIREW T WIM,( Py, Pyg) sx +5]
ol TAT/(ng-mL™) PIC/(ng+mL.™") t=PAIC/(pg-mL™") TM/(ng-mL™")
HCAH 2.13(1.54,2.94) 0.39(0.26,0.57) 4.69(3.38,6.40) 8.05(7.03,9.31)
CKD1 1 5.38(4.22,6.93)" 0.48(0.38,0.62) 10.88 + 6.08" 11.87 +6.75
CKD2 1] 5.48(3.78,9.20)" 0.54(0.36,0.72) 13.16 + 11.88* 13.53 + 6.25°
CKD3 1 7.56(4.94,11.09)* 0.74(0.43,1.27)* 9.46 + 5.98" 14.69 + 5.79"
CKD4 1 5.67(3.29,9.40)" 0.74(0.52,1.03)™ 11.44 +7.40° 24.47 = 8.18"
CKD5 1] 5.68(3.89,7.62)" 0.78(0.51,1.06)* 9.07 + 6.69 28.56 = 6.13%
HiE 64.088 37.442 30.442 80.521
P <0.001 <0.001 <0.001 <0.001
i ra, 5 HCH AL, P<0.05;5b: 5 CKD1 W H L, P<0.05;5¢: 5 CKD2 W 48, P<0.05;d: 55 CKD3 W b 4%, P<0.05
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