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Changes of serum TPO and YKL-40 levels in patients with upper gastrointestinal hemorrhage in
hepatitis B cirrhosis and their guiding significance for the risk of DIC
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Abstract: Objective To explore the changes of serum thrombopoietin (TPO) and human cartilage glyco-
protein 39 (YKL-40) levels in upper gastrointestinal hemorrhage (UGB) patients with hepatitis B cirrhosis
and their guiding significance on the risk of disseminated intravascular coagulation (DIC). Methods A total of
195 patients with hepatitis B cirrhosis in this hospital from June 2020 to June 2022 were selected and divided
into UGB group (n =92) and non-UGB group (2 =103) according to whether they were complicated with
UGB. The general information and serum levels of TPO and YKL-40 were compared between the two groups.
Logistic regression analysis was used to analyze the influencing factors of UGB and risk of DIC in patients
with hepatitis B cirrhosis,and the interaction between TPO and YKL-40. The predictive value of serum TPO
and YKI.-40 in predicting the risk of DIC in patients with hepatitis B cirrhosis and UGB was analyzed by re-
ceiver operating characteristic (ROC) curve. Results There were significant differences in liver function
grade, platelet count,ascites, TPO and YKL-40 between the two groups (P <C0. 05). Logistic regression analy-
sis showed that decreased serum TPO level and increased YKI.-40 level were independent risk factors for UGB
in patients with hepatitis B cirrhosis (P<C0. 05) ,and there was a negative interaction between TPO and YKIL-
40 on UGB in patients with hepatitis B cirrhosis. Logistic regression analysis showed that decreased platelet
count, TPO level and increased YKI.-40 level were independent risk factors for DIC in patients with hepatitis B
cirrhosis (P<C0.05). ROC curve analysis showed that the area under the curve (AUC) predicted by TPO and
YKIL-40 for DIC was higher, and the AUC predicted by the combination of TPO and YKIL-40 was 0. 838,
which was greater than predicted separately (P <C0. 001). Conclusion Serum TPO and YKI.-40 are abnormal-
ly expressed in UGB patients with hepatitis B cirrhosis,and both could effectively predict the risk of DIC.
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L UGB & AEANEZMMFEE 22— 21/
AR E (TPO) 3 %8 iy JFIE 7 A 2 08 1 B R 40 i 4y
Al 58 B A E I /0 B B A B O A0 IR T
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BRI 39(YKLAO ZJL T IRMENRXER A . 25
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1.1 — %R EEUARE 2020 4E 6 H & 2022 4E 6
A P IrwEfe & 195 #3802 75 9F & UGB 40
UGB 4 (n=92) 54 UGB 4l (n=103), 44 AF5E:
P54 P B 432 W7 b v . 45 UGB Il R 25 B (MK
I RAESE) , I 0 R B K AT L 1R R A S
12 I R GRS . HERR b o - A 28 7 g B PRI R
24PE  H Bt R R R E R B R B OF
B .

1.2 ik (DU — MRk A H6 1 5 AR i R
B FRR P RE Y R IT & B AR
i CAST) N AR A S BB (ALT) (I /M55 18
KFEEEZE . () M7 TPO,YKL-40 ¥ . 2R 4 25 i@ Jif
ki 3 mL,3 500 r/min &0 15 min (0242 8
cm) , IR 3 5 R A B I G0 5 W B O 56 DU e TPO,

WA RAED G & A L E RB AR, (3)DIC £
W A4 H A E o 4 (JAAMD B

L3 JEOKREREEE MR N R R G 200 mL
PROHEK . BB A R K TR <73 em. & TG W]
I PR AR B B B O O K L A AR T e B
Sy ik O A AT BE PH A s PRl RN IR K B
B R ES I R E Y 3~10 em, BH WA K
2 I A0 T o A MRS B R . A PR RT R B RS Bl i B
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1.4 Zib#ab® RS EH M SPSS22. 0 b 3!
Bt mE R o s R, RCR ¢ K itk
FERH 0 (V) 3R, FUECR X7 K 505 52 g R 3 43 A
K H Logistic 81 438 5 {5 F 28 A FH AR Jin 455 81 11 Py
A8 H(SD A HE (AP HE % AH X G 16 B (RERT)
2yHF TPO.YKL-40 25 UGB &4 38 B AE R ; Bl
(R FH 3238 3 TARHRAE (ROC) i £ 434, 4k B th 28
THER(AUC) 95 % CT  RAEKE AR5 5 I cut-off {H,
A T S it Logistic — 76 [ 5 4804, 3R [a] i ) 48 2R
Logit(P) 1 2 M 57 K 55 A48 . R FH XU RS 35 s o =
0.05, Lk P<C0.05 WZERAGIT2HE L,
2 % ES
2.1 W — ek Xy TPO.YKL-40 KFE B
VR S AR AR B T R AST VALT AL,
Z RTG53 L (P >>0. 05) s 4L D BE 4> 2% . 1L/
Mot % K TPOYKL-40 H#, Z R G %it%E XL
(P<C0.05), W1,

®1 FHA—BARRMDE TPO,YKL-40 7k F b

[n(%)8k v +5]

. UGB 41 UGB 4 /e P
(n=92) (n=103)
PES 0.153  0.695
% 61(66. 30) 71(68. 93)
5-s 31(33.70) 32(31.07)
AR CH) 44,39410.62 452541139 0.543  0.583
IR S5 (kg/m®) 22.8742.96 23.0843.17  0.476  0.634
JHF R (4 3.58+0.79 3.7440. 86 1.348  0.179
RN 120 4,996 <0. 001
AR 19(20. 65) 58(56. 31)
B 35(38.04) 29(28.16)
C% 38(41. 30) 16(15.53)
AST(U/L) 105.4719.63  109.86+21.07  1.500  0.135
ALT(U/L) 75.36+15.69  79.074+17.82  1.535 0.126
M/MRE(<10° /L) 56. 7441139 70.58+10.54 8,812 <<0.001
K 3.430 <<0.001
¥ 19(20. 65) 47(45. 63)
=35y 27(29. 35) 27(26.21)
rhE 30(32.61) 16(15.53)
oYy 16(17. 39) 13(12. 62)
TPO(ng/mlL.) 2.3940. 57 2.9240. 63 6.133  <20.001

YKL-40(ng/ mL) 237.52476.83  164.38256.84 7.608 <<0.001

2.2 {2 UGB &4 £ & Logistic [1]
HH DL UGB RS = (RE : R B4 =0, k=
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DRI B ZERASIE LY A A5, W
R FIRE R R :A K =1,BH=2.CH=3),
JEAK (. =1, RE=2,F =3, FE=1), /)
it %k . TPO, YKL-40 (K AH - SEFRAED » 40 A Logistic
] AR TE 45 5 R L IS TPO KRG . YKL-40 /K
SETH R LR RS UGB & A= 0k ST 7 B A
Z(P<C0.05), W3k 2,
£2  ZHFFEWLEE UGB ZEZE Logistic EFS#

HE B8 SE  Wald X*  OR p 95%CI

HFhfesr g 0.626 1.582 0.156 1.869  0.093  0.906~3.857
IfiL /MR 4R 0.484 1067 0.206 1.622 0.101  0.885~2.974
Tk 0.595 1.229 0.234 1.812 0.095 0.925~3.551
TPO —1.341  0.429 9.768 0.262 <C0.001  0.157~0.436
YKL-40 L579  0.593 7.089  4.850 <C0.001 2. 974~7.908

2.3 [ i TPO.YKL-40 25 UGB % 4 &8 B
ER P TPO,YKL-40 “F# K R B R, > F ¥ {E
H iR 3R () <CEHE AR B (—) . IR
HJG K. TPO . YKL-40 X} Z fF PR fL %% UGB &
AEAEFE T B HAE L, TPO IR %3k YKL-40 5 ik
if &4 UGB J& TPO @& ik, YKL-40 ik £ i B Y
34. 222 %, & HAth & F1 H F (OR = 1. 000) ) 25. 797
£ (RERI=25.797) , Yp [ 85 7 S — 3 B0 A7 76 77 2
BURLZ FIAY 4. 474 £5 (ST =4, 474) . 8 ZF LHF W
UGB &4 R A 75. 38% (AP =75, 38%) J& 1 —
HWFEERS IR, W 3.,
#£3 ME TPOYKL4035 UGB & 4£MZEIER

TPO/ A5t (n)
— ——— OR RERI AP(%) SI

YKL-40 4k UGB UGB
—/— 20 15 4.667 25.797 75.38 4,474
+/— 56 9 1. 000
—/+ 10 55 34.222
+/+ 17 13 4.758
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2.4 CMMHE{E UGB B35 & 4E DIC 19 5 K 2 43 B
92 Bl & 4k UGB |35, 27 ] & 2k DIC, &
AEFEHy 29.3506(27/92) . HAH R A3 AT R . /AR T
¥ .TPO, YKL-40 #°h & iF iF 8 /b UGB & # & 4
DIC 520 F 2 (P<<0. 05) , L3 4,
2.5 CZJFHFEfk UGB & &4 DIC W2 W £ Lo-
gistic [WH434r L DIC SR AR & (R {E . £ &4 =0,
KE=D.URLI P ERAESITFEXHHAR AL
i (UE - 10 /N AR 3%k TPO, YKL-40 19 52 BRAED - 244
A Logistic [alF B, 25 5 R L il /M 120, TPO 7K
SRR S YKL-40 7KF- T 30 46 UGB i
KA DIC Byl Sz fa I & (P<<0.05), I 5,
2.6 I TPO.,YKL-40 % & JF T # fk UGB i #

DIC KA MmE L DIC B i TPO,YKL-
40 KA B BLAE DIC 3 Mg TPO. YKL-40
TR B - 25 1 45 4 Fr S0 & JH 6 4k UGB f#
# &4 DIC ) ROC fi £k, 45 3% 8 7/x . TPO, YKL-40
i AUC 43 9]k 0. 715,0. 737, — 3% B & I Y
AUC K ,24 0.838, WLFE6.K 1,

x4 ZHFEFREW UGB 25 &% £ DICHWBERES

[n(%)8 v +5]
- DIC 4k DIC e p
(n=27) (n=65)
PESI 1,976 0.160
5 15(55. 56) 46(70.77)
4 12(44. 44) 19(29. 23)
() 45. 0849, 94 44,1048.75  0.470  0.640
IR R (kg/ m®) 22.9442.48 22.8442.67  0.167  0.868
JHe R (4 3.69740. 81 3.53+0.75  0.910  0.365
IR 1.660  0.097
AR 5(18.52) 14(21. 54)
B % 6(22.22) 29(44. 62)
C% 16(59. 26) 22(33. 85)
AST(U/L) 103.96518.73  106.10£22.09  0.441  0.660
ALT(U/L) 77.08+13.82 74.65+15.41  0.709  0.480
M/MRITEC<10° /L) 51.49+9. 86 58.92410.93  3.052  0.003
K 1.875  0.061
TG 31111 16(24. 62)
=3 S 6(22.22) 21(32. 32)
rh 12(44. 44) 18(27. 69)
G 6(22.22) 10(15. 38)
TPO(ng/mlL.) 2.0840.53 2.5240.61 3.268  0.002

YKI-40(ng/mlL) 276.87461.85  221.17+79.03 3.267  0.002

x5 ZRFRFRE4L UGB B#&F & % DIC 9% F & Logistic

[ 3 43 47
EZ B SE  Wald X* OR P 95%CI
1/ MRI% —1.128 0.536  4.431  0.324 0.038 0. 209~0. 501
TPO —1.379 0.428 10.374  0.252 <Z0.001 0. 149~0. 426
YKIL-40 1522 0.557 7471 4.583 <C0.001  2.754~7.628

*x6 mi#F TPO,YKL-40 3 Z FFEF®E{L UGB &%
% & DIC Ky il &

R 550

ok AUC  95%CI P cutoff {

e e,
TPO 0.715 0.603~0.827 <C0.001 2.37 ng/ ml 60. 87 81.67
YKI~40 0.737 0.643~0.830 <Z0.001 252.50 ng/ml.  86.96 56. 97

THEA 0.838 0.728~0.947  <<0.001 — 82.61  77.69
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154307 & 8R035 YKL-40 /KT 85k 2 JF T s 4k
BE UGB RAMMSL BRI E . ohfetdt 2 2
JEREfL i UGB LM E LG 2 —. RThee it
VLSS B 8 T IO 200 B 3 A | o & B ok 20 oy AR B
IO 1 P A A e 3 R (Rl 0 i A B T DL g
AWK Sy 19 5 S5 40 55 L 3 8 (X 10 26 22 45 I

IR AR 218 £ 30 20 22 A I /N AR B B8 7E B i A R B
T2 2186 Y I3 S N, 30 90 26 28 A B It /AR
R B B8 [ A A X ot /0N B ) T TR A 1
PRI S E00 8 N B B AR . 4ok, YKL
40 S RMMEHEH 28 EN, ZHUFREN.
YKL-40 2 5 T ik i Fe B4 K 2 4 4k 1F 72 L 4H 5 AL 1
AIRES YKLA40 Ml RSB E MY REA
S R, YKL-40 1] fig i i 4 o 2 T A Ak iR
H T RE U HE KL B UGB % A KUK . {H B AR AL
A FE G SR e — 2 k. 7o R EA/EM
FHANAE B PE A & BE . TPO L YKL-40 X} 2 BT AP AL
UGB & A f# 16 1 ) 28 HAE A, TPO k3R ik . YKL-40
AR UGB A9 & A= AR O i . (R AR S HL A A 1F
J& 22 HE R AE 5T i — RS

DIC 72 kA [7) 350 R 22 307 72 M foim. 4
4455« B 1ML R 7 500/ R T R 4 R £F T T, B
L DA B 5 3 L 1M A AR 1 255 A R . DIC &2
JFRF AL UGB 30T R Jm i A T g 2
B I R 5 2 I 48 UGB /5 & A DIC (1
W62 6T A i A A T 1 0E R L IR B . AR
WG — 2L 50 01 B3, TPO ZKF-REAR . YKL-40 /KF
Tt & ¥k 2P FE AL UGB B 3% % 4 DIC [k <7 f& &
HZ;ROC fh 4 &~ TPO.YKL-40 i DIC & 4
B AUC ¥4, —FBA W AUC £k, ok 0. 838,
AWFFELE AR 7 TPO . YKL-40 1] 45 B 1EA, 2 JF B 1
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