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Abstract

Objective: To establish and verify the prediction model of thromboembolism in primary membran-
ous nephropathy. Methods: A total of 119 patients with primary membranous nephropathy, whose
anti-phospholipase A2 receptor antibody titers were measured in The Affiliated Hospital of Qing-
dao University from August 1st, 2018 to December 31st, 2020, were divided into the thromboem-
bolic group (n = 39) and the non-thromboembolic group (n = 80) according to the abnormality of
D-dimer. Differential analysis and univariate logistic regression were used to screen the risk fac-
tors for patients with thromboembolism. The clinical prediction model of thromboembolic com-
plications was established based on multivariate logistic regression analysis, and the clinical pre-
diction model was evaluated and verified. Results: After difference analysis, there were significant
differences in gender, serum albumin, serum PLA2R antibody and 24-hour urine protein quantifi-
cation between thromboembolic group and non-thromboembolic group (P < 0.05). In univariate
logistic regression analysis, all the above 4 items were significant risk factors for thromboembol-
ism (P < 0.05), and serum albumin and 24-hour urine protein quantification could be considered as
independent risk factors for thromboembolism of primary membranous nephropathy after mul-
tivariate logistic regression analysis (P < 0.05). Subsequently, we constructed a clinical diagnostic
model based on these 4 indicators and presented it as a column chart. It has good evaluation per-
formance. Conclusion: Based on the four indexes of gender, serum albumin, serum PLA2R antibo-
dy and 24-hour urine protein quantification, the clinical prediction model of primary membran-
ous nephropathy complicated with thromboembolism was established, which has a high degree of
differentiation in the occurrence of thromboembolism complications, and is conducive to the early
prevention and treatment of thromboembolism complications.
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1. 518

JR % M BE M 15995 (Primary membranous nephropathy, pMN)S il A B 45 & A8 10 £ 25 N 2 —[1]. A2
SRS NS /NEREL Y 2, SO R 19G FMAE C3 IR BA M E FERTRIFE TR, T
AL b BT L B IUTAR 2] [3] [4]- pMN 222 B S BT IR A E 9 m BB IRRE A2 3244 (Phospholipase
A2 receptor, PLA2R), XZ—MAL T 24 LMEsRES, 5 1964 £ & N ity Ie s, 1§39
Pt PLAZR HiAR 1l M 0% 1 pMN IR S5 B it PLAZR AR pMN IRIZ BTRE 7 14 2 9 96%~99%
[5]. ¥t PLA2R HAE/KFES pMN IGARTEEZYIAESC, B LA R T pMN B 30US FE 7 RO o
b, B AT DR A — P ARG I A PR 25470 K M U505 PR 6 BR A FE

PMN F1¥A 7 B b E B H 78 Tl 57 8 K 395993 (End stage renal disease, ESRD), ESRD i # & A 1EHU4E
Jei, T pMN 0 HAh R v RE AR AR B L R AR [6]. ik IS 44 ZE S5 1 (Venous thromboembolic events,
VTE)HH5 T i i E8 ik i 42 (Deep venous thrombosis, DVT). ' & ik Ifi #2 (Renal venous thrombosis, RVT). fixi
I A% T B AN A4 2E (Pulmonary embolism, PE). VTE #A A& pMN HE I AE, B B2 1 AR E A/
FETE . REARRE AL O IR A AL A IR 2 B R 25 A A VTE XU B ST fa kG R 2R [7] [8]. 1M sh ik i Az
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WP <5

2 ZE =1 (Arterial thromboembolic events, ATE)1J 4% XU == B2 48 A & 2B 7E pMN A2 AT 6 /N, FEE R
FEAR S0 EANERERE 2R T A S ATES FITRINRIZR[7] [9]. AWFFHE, 36%[ pMN & H
DVT, 33%% RVT, 17%f PE.

EIEJS, AR IS T TN pMN LA A 2E 5 ACRE ) i AR 2 W B At /b o ASHIE S [ B 23 By 1 9 88 DR 5 B
JBEEREIEAT 791 PLA2R HUiEH M) pMN & B IR TR @2 IFIRIEET XS pMN B35 A A% 2E 1
RAE B ImPRTTIAR Y, O pMN 8825 e A 28 1) R BT e S it B E 1 S 1K

2. MREFE
2.1. IRIR

4k 2018 4 8 H 1 H~2020 4F 12 H 31 H T35 & K b s B Be I i€ B il A2 SZARHTA4H 1 5
RVEEVE S RN o« B A BIINFRHERIHERRARAE L N o GINARAE: 1) B 2 V5 A B A 12 W7 A i A 1
B, [ B 7R B 28 AR 2 R R R A LI AT T MiE P PLA2R HUARRS I 58 2) B A 2445 B A
RAG R %, 3) MEFERIE 18 DL b, Hibpbrk: 1) BE LR BIEMR, 2) fEA 4540 L% sk & 1
JEE 0 3) A L. THEUAFR s EIF IR A s 4) ZEsi AN A L. Skt N4 119
28, Hrhk AR AR AR ZEIF RE M R 39 ], AR MARAR ZEIF RAER 8% 80 1l AT FIELH
KEE R B & 1 I A S I =80 i sk . Ir A B SC B2 AE I 2 5 3 A/ I3 N ) s [F)
N 4% ORI DU R AT 1

22. H5AE

2.2.1. MiEH PLAZR HiidEEE
TEIAPT PLAZR HiA R A Mk ELISA X7 &(EUROCIMMUN AG, EA1254-9601G), % [ krife it B k47
Rrl[10].

2.2.2. IsRERAUE

W N IV GE v B RSB0 s A B A - N B B PE Sl s SRS IR (BRI R APk ) AR
F6%(Body mass index, BMI); WM EE . IGPRSEIE E TERMEHE: /MRS IEAEA. B =8, M
JRIEE AREEMRE A ISV 24 /N IR EE A &

2.3 Mg ERHNFE

AR ZERTSWIFRAELT T : pMN B3 5 R A AR A ZE 1AL A 8 FLRREE , FEIRIKES B TER B ¥ iR12
[11]o FTLAASCAEHERR T D —BRARH A& RE, LD R Mt 2R s Wibrdt. D 5k
SRR B3R ke ZE MRS R . B H BTRHX AN IFEFR 0 BN, D R ARREAERE 38 g K,
R <50 % #, D Rk >500 pg/L AN IRRIER: FERKT 50 &3, D IR > FE*10 Hl N
HIerME.

2.4. GHEFE S

KH SPSS 25.0 AT HHE G £ . IEAS AR R TERH X s For, RA ti8%; JEIE
BOAMTHERH M4, 3/14)FR, KA Mann-Whitney U £536. 283 & LAMGIE(H 0t FER, HE
T K5 L Fisher B VIMEZR L AT AL IR LB . B BRI 3R 0 BT 45 R P < 0.05 1 H R BN Z K K@ 4 (Al
EATRE, XA B AR R AT IR W, HERR L LR ) S, It pMIN IR R O S S R 2R
0 B R B ] A 1) DR R ARON T o e AR, R R 3.6.0 B A S A 26 1 . K C e BRI PN AR AR 11
DX 7 o R Ifs A Wk 5 i 2R AR I PR s P MESE AT VR A . AR SCHRTP < 0,05, TP < 0.01, TP <0.001.
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3. R

31 FAMEG SRR SIF Mg 0B ENIGRFER LR

PMN B F M FE 40 5 AR M ie ke ZEA B EAEME ). MIFHEA . M3 PLA2R Hifk. 24 /N JREH
JE X 4 R A &2 (P <0.05). HARIEIREA REMLER.

Table 1. Comparison of general clinical data of pMN patients with thromboembolism and non-thromboembolism

= 1. pMN [M#¢42 2840 53k M 4242 240 B E BT —MRIG IR BERHEL AR

I Fe e ZE4H (n = 39) A il #e 4 ZE 4 (n = 80) X%z P&
TN () 56.21 + 14.22 50.79 + 14.72 1.905 0.059
PERI[H1(%)] 5.781 0.016"
5 29 (74.36%) 41 (51.25%)
% 10 (25.64%) 39 (48.75%)
WA 52 [461(%)] 3.299 0.069
A 11 (28.21%) 11 (13.75%)
7 26 (71.79%) 62 (86.25%)
W4 (mmHg) 141.95 +19.91 138.60 + 20.25 0.851 0.396
£F5K K (mmHg) 84.00 + 12.99 82.43 +13.45 0.606 0.546
BMI(Kg/M?) -2.335 0.254
iR 4 (10°/L) 247.00 (209, 307) 238.00 (201.25, 291.75) -0.713 0.476
13 A& A(g/L) 19.50 (17.10, 21.90) 27.60 (21, 31.20) -5.130 <0.001™"
H i = i (mmol/L) 2.16 (1.39, 3.78) 1.99 (1.28, 3.07) -0.981 0.327
IfiL R & (umol/L) 329.00 (291.80, 416.15)  354.70 (296.00, 420.60) -0.373 0.709
1375 LT (umol/L) 79.55 (72.25, 98.00) 76.20 (66.78, 88.75) -1.515 0.130
I3 PLA2R Fifk(RU/ML) 85.24 (27.36, 310.85) 46.28 (7.26, 98.28) -2.335 0.020™
24 /NI R ER 1 58 £ (g/24 h) 5.83 (4.19, 9.28) 3.33(1.82, 5.37) -4.338 <0.001""

32. RRMEMERLEMEEEHLIENERRSSER-TIZEEETS5H

FEREAT 7B ZOZ R EAE M Mg A& A M PLA2R Hifk. 24 /NAFRE E ERIX 4 THE bR
AL pMN & AR A ZE R FE R R 3R (P < 0.05). 285 2 I 4RI H 70 A il B & B 5 24 /)
I PR AR 1 5E BT LA pMN & I ke A 28 1 T fa e R 3K

Table 2. Univariate and multivariate binary logistic regression analysis of thromboembolic complications in pMN patients

2. pMN RE Mgt BH X AENBERS SRR TIZELEESH

HLH R AT ZHEST
faR R & OR (95%Cl) P{H OR (95%Cl) P
P 2.759 (1.189, 6.402) 0.018" 1.096 (0.382, 3.145) 0.864
RS E=! 0.822 (0.754, 0.896) <0.001™" 0.856 (0.775, 0.945) 0.002™
24 /NI PR H E 2 1.338 (1.154, 1.551) <0.001™" 1.233 (1.041, 1.460) 0.015"
IM3% PLA2R $ik 1.003 (1.001, 1.005) 0.009” 1.002 (1.000, 1.004) 0.108
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3.3. IGFREE TR S TN

76 17 IR T 2 R RS T pMN L FR A 28 I R AR, 3 B 3 28 K 6 05 =
St s R B ASE AL 34T 7 Al A AR EE . 7E 1] 27 R IRATVEY T IXAMERY, 25t 1000 vk E AL, HA R
119 &, IEFIZR LN 88.1%, I HHFIL4E%TiR 70y 0.059, A LLIA NI R Yo SR B E 5507 1 X 2 fE 17

FE “ 15 37 R AITIE P PR R S s o0 il R OIS R 64T 17 1A, 3 WDl PR TN A Y i i L RICR )
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Figure 1. Establishment of a clinical prediction model for pMN thromboembolism
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Figure 2. C-index calibration curves of clinical prediction models for pMN thromboembolism
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Figure 3. Clinical decision curve of pMN model for predicting thromboembolism
3. pMN In4&#2 Zlm R FTUME R A0 IE R OR R R Lk

4. g

PMN (1) I A A% ZE ot A AR 2R B o v T A SR AL () B 25 A 1iE,  Sean J [12] &30 pMN A 7.9%1) 3%
2x A VTE, AR kT B B /N BRAg 4k (Focal segmental glomerulosclerosis, FSGS) 5 IgA "B i i k2
¥ 28 R A2 3% 5 0.4%. pMN & JF (1 ke 4 28 K 2 BB e IR B EE[13] . S8 22 Wi 52 31
e RAE RO KANEZ R R, D SRR BE RBUNIRRER, 23 hnEid 0 1 55T i
Pt FEAG B I BURBE[11] [14]. FrRLH D SRR S AR i A% 2E 1) o3 AR . AW 588000 T 40 i
5] pMN AR IF AE IR R 2, ST USRI, SEPURORL A TR, AT HERRFE S PR

% 17 AR BIMARAR FEA S ket AL B fEVES] . MiEA R A M5 PLAZR bifk. 24
NI RE A EEIX 4 Wishra S ENZRP < 0.05). HAREAREEZER. MAE “k27 hids
R4 AT H 4 AR pMN AR ZE - ARE R TR 2R, M il B & A 24 /MR
I E X AR SR AT LR T f e TR 3R

PMN H L5 HT PLAZR HUiE A RERIE, ATLMENSW kIR 2]. fE AR IEHHt PLA2R fifk 2l 'E
ANERIEJRME, 5 ERM PLA2R & TMGEEGY), HUITRTEE /NRILRME . PLA2R f£7E T 2 Fhil
FLAMALR N, FER M A PLAZR [15]. {EILIE T HIHT PLAZR B s B 4l LU ML b R i i
PiANTGE 2 . AHIE AR 5T R B PLAZ 7EMT LA 9 R ¥4 EEAERI[16] [17] [18]. T PLAZR Hifk
KPR I RAIE B 5 9 I T 5 A 2%, 7E 2021 4F KDIGO 57 384T PLA2R HUAASZ 4R /KF-E N pMN %
I3 7 E R A ) EE AR . JRFERR R PR, M IiE AR /N T 20 o/l BN Y VTE R4, 4
M35 F & /T 30 g/L B 2% ATE R4 . 155 VR K P RRGR pMN. IR # 28 S5 0R R A0T a6 R
K[7]. fEHABHEFE A, ARIME AR A CHGEYE pMN & 2E VTE 38 K AT G & . Lionaki, S [19]
(ORI TR B, K LA e 28 XU PR 38 n 5 138 6 AP I BRICRRIE b . R A AERRAIC 1.0 g/dL, R AR
ik R A 2E B KU 1 0 2.13 £%, BB 2.8 g/dL. Zou [20]&1, 4y & FKT 3.2 g/dL i, A
Bo] ] DT AR B A E MR AT MR TR V6 YT . 1K & 8 B R & T BUMLIE F 8 19k R K A 8 ikt (7
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Bx, 0TS RE RS B0 T SO0 A R BEP I OIS IN[1] [21] 0 AHIE FEIEWLEE B 24 /IR EE 1€ B RS I ke AR
FEHIMSLIE R R R .

AWEFCAPER . IS EE A M35 PLAZR Hik. 24 /N FREE (08 81X 4 T AR B 0508 R TO0I0 A% 5
f£ s 17 Al AR R AW 2 IR K LRI A R ok, R A 2 B, %
M —E M LB 2 7E A —F il E, RS pMN 3 B S OLTTF R 21— By, aorlls, 2P e te
FERBBRR . Bl AE “I%] 27 pilnd C 4R Ei 7 #O0 PRINAS Y BEAT YA 2 VPAP i PR T A 20 A 5 1)
DXOPRE. fE “F 37 AR I PR PR SR i et S I PR SR8 BEAT 204 SRR R R i (LR L S5 970
PLA2R LR/ 2 AN Kda bR, FL 8 — DI MG AR 3R 2t SR, 85 Z AR BRI PR 0 A 2R [ i PR v i
it BEOKRT DAfSE 2B R R

[l ABE FABALAE — S HRIRYE: @ AR Rt BUBERT T, S KR SR EE i som &
FIRERG, TR ERE M. @ AUTFAKEARGR, I Hok= 2 O EEuE, HAEm
VARt — RS, TRy RREAR, JFT2di . BIETERI%IE.

5. ffRLER

AWFREET MR MEAEA. 75 PLA2R Pk, 24 /N JREAEEX 4 Tifabr, MEK pMN I
RIS e ZE I PR T ABE Y, 3 A I A A 28 FF RIE I X 43 FE A v, A R T e A 28 R F IR Bl v

E&UH

% H AR £ T H (81770699), 75 &1 IAERHE I H (15-9-2-90-nsh), #5717 P AEfd FEZ: 7 2511
75 AR Sk N TR R 55 B (3565) -
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