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Diagnostic value of serum levels of PDPN and Angptl4 with hypercoagulability in
membranous nephropathy
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[Abstract] Objective To investigate the correlation of serum podoplanin (PDPN) and angiopoietin-like protein 4
(Angptl4) levels with the hypercoagulable state of membranous nephropathy(MN) and their diagnostic value. Methods
45 patients with MN, 19 patients with IgA nephropathy and 20 patients with other glomerular diseases diagnosed by renal
biopsy in the Department of Nephrology of the First Affiliated Hospital of Bengbu Medical College from December 2021
to September 2022 were selected as the study subjects, and 30 healthy physical examiners were used as the control group.
According to the formation of hypercoagulable state, the MN group was divided into hypercoagulable group (n=26) and
non-hypercoagulable group (n=19). The serum levels of PDPN and Angptl4 were measured by applying enzyme-linked
immunosorbent assay (ELISA),and the levels of PDPN and Angptl4 in each group were compared and analyzed. Results
Serum PDPN levels were higher in the MN group than in the IgA nephropathy group, other pathological types and the

control group. The serum PDPN level of MN group was statistically significant different from IgA nephropathy group and

HEEWMB . %4 T 5HR S5 IF AL %R B (202004j07020011)

BREE . K Z A, 242 E T, Email:cwd2012@163. com

Bl FAST 43 R T A LIk L. Sk PDPN & Angptld /K P s W B 9% & 8K A 6 4 i 18 0) ). @ 3R E 5 ,2024,36(12) :1803-1808. DOI.: 10,
3969/j. issn. 1672-3511. 2024. 12. 016



. 1804 - WIRESF 2024 F 12 A % 36 5% 124 Med ] West China, December 2024, Vol. 36,No. 12

control group (P1<C0.05, P3<C0.01), but wasn’t statistically significant different from other pathological type groups
(P2>0.05). Serum Angptld levels in the MN group were lower than those in the IgA nephropathy group. the other
pathological types and the control group. The serum Angptld level of MN group was statistically significant different
from IgA nephropathy group and control group (P1<C0.05, P3<C0.01), but had no statistically significant differences
with other pathological type groups (P2>0.05). In MN patients, serum PDPN level was positively correlated with 24h
urinary protein and fibrinogen; serum Angptld level was positively correlated with albumin, prothrombin time and activa-
ted partial thrombin time, and negatively correlated with serum cholesterol (P <C0. 05). PDPN, cholesterol, D-dimer and
fibrinogen were higher in the hypercoagulable group than in the non-hypercoagulable group, while Angptl4, albumin and
prothrombin time were lower than in the non-hypercoagulable group, with statistically significant differences (P <C0. 05).
Multifactorial regression analysis showed that serum PDPN was an important risk factor for MN hypercoagulable state
(OR=1.007, 95%CI: 1. 000-1. 013, P=0.036). The area under the curve of PDPN predicting the formation of hyperco-
agulable state in PMN patients was 0. 705 (95%CI: 0. 550-0. 860, P=0.020) ; the sensitivity and specificity were 80. 8 %
and 57. 9% ., respectively. Conclusion High levels of serum PDPN are an important risk factor for the development of
hypercoagulable state in MN. Whether it can be used as a marker for preventive anticoagulation remains to be further
studied. However, the level of serum Angptl4 has no diagnostic significance.
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Table 1 Comparison of clinical data

et MN 4 (n=45) IgA H (n=19) HAbZER AL (n=20) X B ZH (n=30) P1 P2 P3 P
P /4o 35/10 14/5 11/9 16/14 0.729  0.090 0.033 0.090
) 50. 36+12. 59 38.37+13.93 30. 95+11. 87 43.87-+20. 02 0.001 <<0.001  0.150 <<0. 001
24 h JREE M (g/d) 5.9842. 36 2.87+1. 86 5.0042. 59 <0.001 0.138  — -
Alb(g/L) 24.60(22.30,27.80)  39.60(33.20,43.90)  24.80(19.70,34.00)  44.80(43.30,47.15) <C0.001 0.989 <0. 001 <<0. 001
BEM/L 45.50(43.15,50. 05) 60. 10(53. 90,69. 20) 46. 8(40. 48,55. 83) 66.75(62.08,68.63) <<0.001 0.691 <<0.001 <<0. 001
TG(mmol/L) 6.80(4. 85,8.07) 1.09(1. 59,3. 11) 2.07(1.44,2.47) 1.010.66,2.27)  0.049 0.804 0.001 0.005
CH(mmol/L) 6. 6842. 29 4.71+1. 86 8.46+2. 96 4.34+1.18 0.001 0.011 <<0. 001 <<0. 001
¥ PLA2R HLfRTH % 55. 38(28.70,287. 13) 5. 00(5. 00,5. 00) 5. 00(5. 00,5. 00) <0.001 <0.001  — —
PT(s) 10. 54+0. 71 11. 24+0. 91 11. 06+0. 86 10. 99+0. 87 0.002 0.014 0.017 0.007
APTT(s) 25.70(24.00,26.80)  27.60(26.10,29.90)  26.95(25.53,29.18)  27.10(24.25,29.53)  0.001 0.001 0.035 0.003
D-— % {& (mg/LFEU) 0. 84(0. 36,1. 63) 0.27(0.19,0. 71) 0.49(0. 27,1.52) 0.26(0.19,0.61)  0.040 0.283 <<0. 001 <<0. 001
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3.33(2.99,4. 36) 2.86(2.39,3.82) 3.85(2.52,5.06) 2.42(2.02,2.72) 0.070  0.604 <<0. 001 <<0. 001
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Table 2 Comparison of serum PDPN and Angptl4 levels
MN £H (n=45) IgA #(n=19) Hif 2RI 20 (n=20) St B4 (n=30) P1 P2 P3 P
659. 30(577. 34,815.95) 556. 06(517. 67,686.35) 578.51(524.82,743.75) 316. 77(264.26,398.53) 0.034 0.085 <<0.001 <<0.001
2.67+0.91 3.1840. 85 3.0840. 64 5.14+0. 60 0.039 0.064 <<0.001 <<0.001
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Table 3  Correlation analysis of serum PDPN and Angptl levels in MN
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AL T ST ] () —0.042  0.784 0.322  0.0319
5 AL 4 BRI I A ) () —0.104 0. 498 0.309  0.0392
D-— % {k (mg/LFEU) 0.062  0.684  —0.045 0.769
AR g/ 0.295  0.0479 —0.135 0.378
Bt PLA2R 4 43 B 0.163  0.284  —0.039  0.799
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Table 4 Comparison of clinical data between hypercoagulant group and

non-hypercoagulant group

bk S EEL (n=26) A (n=19) P
HHICB /40 22/4 13/6 0. 202
ER () 53.12411. 80 46.58412. 94 0. 150
Alb(g/L) 24.10(21.73,25.2)  27.00(23.90,29.10)  0.013
24h [REA (g/d) 6.2942.59 5.5642.00 0.313
i % (mmol / 1) 7.4142. 28 5.6941. 94 0.011
H-ith = & (mmol/ L) 2.23(1. 36,3.01) 1. 99(1. 06,3. 12) 0. 415
PT(s) 10. 340, 55 10. 83+0. 83 0. 022

T AL IR0 L3 W ) (s) 25. 55(24. 05,26. 83)
D~ #{k(mg/LFEU) 2.29(0. 81,2.71) 0.39(0. 24,0.54)  <C0.001
AYEAR (/L) 1. 06(3. 30,4. 64) 3.00(2. 64,3. 35) 0. 001
i PLA2R i fd % 71.87(23.24,288.51)  54.00(31.38,161.00)  0.748
1% PDPN(pg/ml.) 53.95(625. 77,870. 56) 598. 60(536. 11,742.18) 0. 020
1fiL3% Angptld (ng/mlL) 2.41+1.10 2.98=+0. 56 0.028

25.40(23.80,26.20)  0.476

x5 EMMNSERSHAEERSERSN
Table 5 Analysis of single and multiple factors affecting the hypercoagu-
lability of MN

. HLH b ZHE T

=R OR 95%CI P OR 95%CI P
D) 1.046 0.993~1.101 0.092 1.015 0.944~1 091 0.691
Alb(g/L) 0.760 0.613~0.941 0.012 0.794 0.604~1.044 0.098

24h JREM g/ 1.149 0.880~1.500 0.308 — — -
MR EE (mmol/L) 1518 1.064~2.164 0.021 1.347 0.883~2.053 0.166
Hil =R (mmol/L)  1.042 0.768~1.414 0.790 — — —
Hi PLAZR LUK E 1,000 0.997~1.004 0.811 — — -
13 PDPN(pg/mL) 1.005 1.001~1.009 0.029 1.007 1.000~1.013 0.036
135 Angptl4(ng/mL)0. 467 0.214~1.019 0.056 0.635 0.234~1.724 0.373

&6 IniE PDPNKEXNF MN EEFRERKSHHTNE
Table 6 Predictive value of serum PDPN level for hypercoagulability in
MN patients
B W REE RRE OAUC AEEH P 95%Cl FrifEis
117 PDPN(pg/mL) 616.87 0.808 0.579 0.705 0.387 0.020 0.550~0.860 0.079
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