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Establishment and validation of diagnostic prediction model for IgA nephropathy based on noninvasive indicators

WANG Jiao, WANG Li-zhen, WANG Yu, HE Zheng-jia, BAO Xiao-rong"
Department of Nephrology, Jinshan Hospital, Fudan University, Shanghai 201508, China

[ Abstract | Objective To establish a noninvasive predictive model for the diagnosis of IgA nephropathy.
Methods Clinical data of 276 patients with primary glomerular disease diagnosed by renal biopsy in the Department of
Nephrology, Jinshan Hospital, Fudan University from October 2015 to June 2021 were collected. All patients were randomly divided
into model training set (n=181, 85 cases of IgA nephropathy and 96 cases of non-IgA nephropathy) and model validation set (7=95,
46 cases of IgA nephropathy and 49 cases of non-IgA nephropathy). Univariate and multivariate logistic regression analysis were
performed in the training set to screen non-invasive clinical indicators of IgA nephropathy, and a non-invasive diagnostic model
for IgA nephropathy was established, and the model was converted into a visual Nomogram by R language. In the validation set,
the diagnostic prediction model established in the training set was used for external validation. The ROC curve was drawn and
the area under the curve (AUC) was calculated to distinguish the evaluation model from the validation model. The calibration
curve was drawn to evaluate the calibration model. Results Based on the multivariate logistic regression analysis, five predictors
were included: blood IgA/C3, blood fibrinogen, hematuria (microscopic hematuria or gross hematuria), blood albumin, and blood
high-density lipoprotein. The diagnostic model was established based on the above predictors and the model was transformed
into a Nomogram.In the training set, the AUC of the model was 0.934 (P<0.001, 95%CI 0.899-0.970), which had a good degree
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of differentiation. The optimal diagnostic threshold was 0.437 according to the Youden index, with a sensitivity of 91.8% and a
specificity of 85.4%. In the validation set, the AUC was 0.902 (£<0.001, 95%CI 0.837-0.968). When the diagnostic boundary value

of the training set was used in the validation set, the sensitivity and specificity were 76.1% and 87.8%, respectively. The calibration

curve showd a good agreement between the predicted probability and the actual probability. Conclusion Based on IgA/C3, plasma

albumin and another three non-invasive indexes, this noninvasive diagnostic prediction model has high diagnostic efficiency and can

be used for the diagnosis of IgA nephropathy.

[Key Words | IgA nephropathy; diagnostic model; logistic regression; Nomogram figure

TgA B Y FERHE R LA TgA Ry A G ie Bk R
S AMA S 78 B /INER R B IX AR, A8 ] 3R 8
ANER BNV BN G 2R . ITAR
ok, TgA B SO BRI H UL —Fh R R N
BRp; b, R B NEREERG 9 40%
PLEDY . iR g, EERBUN AR R
(I PR M 2 IR, AR 10~20 4F N1 1T kg X
KRB . AR 12A B 5 B
RS A, M TEISKE AR E TR, 555
HOR M I A, InE R [,
AFAE B G R A S IR 1 B TG vk 3l 1 R A T B
12, MiH, AL R AT PR )2 B eI R
Ko T IR B IR RS 9 R BR M, R —
FROCR. D78 . HERG R = 02w X EasmT o 1gA
BRI RIS WHR IS %

ARG 5 53 B R BE T A T R /N ER
RBH MG IRGERE, BT 1gA/C3 . I £F 485
JRL MRS (BE R MREL AR IR ) o 2 A
FEHAKF 24 W REH . MAREFE bR IgA B R
W AHSCME, H £ logistic [BIH M 2 TgA
B R IC RIS W AR I HAIS W RE

1 #REHFZE

1.1 BFZ % PEEL20154F 10 A 1 H & 2021
A6 H 30 HAER HR#KHm 4 1L B B B I N RHE
B 25 5 25 I 20 S5 G 12 A T Rk Y /N R 0 1)
B ARSI (1) B MR BRSOk Ji A 1
INBR PR, (2) 4AEIR=14 %5 (3) eGFR=30
mL » min * (1.73 m*) " 'o HEBRARUME: (1) H B %
PEVEREMG . R . CEMEMIE . ThEE. 2Nk
B AR BN R R (2) it
s (3) FEAEREERAG . P EIRYL . B
ANRAER ML R ERE A . AMA. MK A E

H. ML . CRMEFH (CRP) FHERKF;
(4) BIERETAFME  REEhR FRIRER
FERR25I6YT:  (5) IRIREHR A EH ., AMF5EE
52 B B e 4 1L B Be A2 B 2 Dy st i (JIEC
2021-S59) , A B g BB SR 45,
12 MR WCEBEER, M. s
9. IRTETEE (BMI) , RIHERIIR S, "B KAl
S E kA e br, WAEE IR, MK HEA .
BE. SPEERE T, AMA. IREHL. 24 hIREEH .
EEIMIIRESE, K'BALUREk A (O, ke
JED ) G5

13 % B I AL A a9 Ay e B AR O BB AR
65 : 35 FEHLANAEE, S MRS (n=181) FIGIE
£ (n=95) o IZFED, ¥ IgA Hi553E1gA B
g KB ) 2 S M T BB AE AR I IR B A FR ARl A
K53 Hr, X P<0.2 W9AF & E A7 IR ZR o b, HE
PRILZEMESS, SR MIATAY LR A4 & 22 K2R [l A
Y, AR 223 AT AL ) Nomogram [, FEEIE
e rh, XEPYINZRAE v iy R R AT AR I0AIE . 22 1l
ROC Mk, A& T (AUC) , PEA
FERIXT TgA B 5 E 1gA BRI X A0 . il
MLk, PEOT MR (A HERE

1.4 %t 42 R JH SPSS 22.0 i #1458 1k
BT, FAEESSITT R R X 25 FR,
2 A LR PR STFEAS e K 35 AT IR /04T
()3T BER A M (P, Prs) For, 2 4] HL AR
FH Mann-Whitney UK ; 4328588 n(%) R,
K RS AT AL LB . TR e A Z IR R
B AR G, B o i 2 0.2, HAK IR K UE (o)
0.05, KH R 15 £ i Nomogram &,

2 # R

2.1 —fIHaA 4R (K1) B 276 filE



PR IGRES: 2022458 H 55294 5541

Chinese Journal of Clinical Medicine, 2022, Vol.29, No.4 605

KRB /INER R BB A 15~78 (42.83+£13.50)
&, Lo Bk 161 i M 115 6, IgA B 131
B, AE TgA Bk 145 ., IgA B B E PR SS
HER A %N 10.7% (14/131) | JE IgA B9 590
LERIERERN 55.9% (81/145) , ZRAG I
X (=622, P<0.001) . JFIgA B 55 5
PRSI o 85 A1) ZR B AR MR /NER ' AR 18 i)
JadE AT BEE B /NER AL 14 1) SRR TE B 25
B, FRBE A NERE 8 1 6. C3 /K
B 1. B/ NERE MG 1. YITZRAE 181 f
BE LTS 1A B 85 191] . dE IgA B9 96 ], 4Rk
17~77 (4381£13.11) %, P99 i (54.7% ) ;
Y5 UE4E 95 ) B TgA B 46 1)Lk TgA B R
49 5], 4E S 15~78 (40.97+14.09) %, B 62
1 (65.3%) .

22 WHEFIgA Bomlak IgA B & F IR T
Aregred S5 (F£2) B IZED, 1gAH
i 5 AE TgA B B . IR 42 . BMI, il
ZILEE M. I CRP. IR ZR ZUK V552 7 LG

B IgA B B BARRR, IR KRR,
IgA . Ifil IgA/C3 . Il 1gG. MLEA M. MILEF K
B (P<<0.01) ; IgA B BE 24 h JREEH K
C3. 4R, D- Rk, AmMAar. &%
R RS EARE N . B, S E
KA (P<0.001)

F1 JISEESRIEEHED—BRAOFZHER

Bl REFAELL 82
. ~
Hebr (li”jf) %ff vz PN
51 n(%) 2.862 0.091
Bk 99(54.7) 62(65.3)
Es8 82(45.3) 33(36.7)
TR % 42.83+13.50 40.97+£14.09 1.162 0.098
RS9 n(%) —0.983 0.326
IEH 93(51.4) 38(40.0)
f LR 1 9% 41(22.6) 38(40.0)
T IMLE 2 9% 28(15.5) 7(7.4)
IR 3 9% 19(10.5) 12(12.6)

BMI/(kgem %) 24.05+3.52 24574330 —1.183 0.238
JIUET/(umol=L ") 83.314+33.56 93.07+38.64 —2.178 0.03

BMIL: A 4545

F2 K 1gA BRAESEE IgA SRABEIRRT R LLE

e =270 IgA 55 (n=85) JETgA B (n=96) tzly PIE
P n(%) 0.556 0.456

Bk 44(51.8) 55(57.3)

i 41(48.2) 41(42.7)
iy % 40.15+11.52 47.05+13.63 —3.652 <0.001
MRS n(%) —0.875 0.381

1EH 46(54.1) 47(49.0)

T 1 4% 20(23.5) 21(21.8)

T I 2 9% 11(13.0) 17(17.7)

T ML 3 9% 8(9.4) 11(11.5)
BMI/(kgem ?) 23.76+3.48 2432+3.55 -1.072 0.285
IR (%) 352 <0.001

T 24(28.2) 65(67.7)

A5 IR 44(51.8) 30(31.3)

IR IR 17(20.0) 1(1.0)
PREM/(ge24h ") 0.95(0.55,1.54) 4.16(1.31,8.71) —6.965 <0.001
IgA/(geL™h 3.13(2.44,3.83) 2.14(1.64,2.97) —6.061 <0.001
C3/(g*L ™" 1.04(0.91,1.17) 1.14(1.02,1.26) —3.489 <0.001
IgA/C3 2.43(1.80,3.19) 1.95(1.40,2.50) —7.357 <0.001
C4/(g*L™" 0.23(0.18,0.28) 0.26(0.22,0.31) —2.925 0.003
IgG/(g*L™") 11.32+2.18 7.8743.89 7.264 <0.001
IgG4/(g*L™") 0.53(0.30,0.74) 0.50(0.28,0.60) —1.125 0.261
IgE/(UsmL™") 46.0(21.0,120.0) 127.0(34.0,283.0) —3.665 <0.001
IgM/(g*L™" 1.02(0.75,1.39) 1.19(0.83,1.51) —-1.981 0.048
METE /(g L") 130.514+22.46 134.22+18.36 —1.221 0.224
C-J W B /(mgeL ") 1.03(0.50,3.05) 0.92(0.50,3.55) —0.576 0.565
FAEEA K/ (gL 3.24(2.68,3.71) 4.05(3.34,4.69) —6.352 <0.001
D- &K /(mg-L ™" 0.13(0.08,0.20) 0.25(0.12,0.41) —3.733 <0.001
LT /(umol <L ™" 83.0(65.0,101.5) 68.5(57.0,85.5) —2.974 0.003




606 Chinese Journal of Clinical Medicine, 2022, Vol.29, No.4 FEIGREE2: 202248 H #5294 541y
4%k 2
LD IgA B9 (n=85) JEIgA BE (n=96) tzly 8 PiE
JRZ A /(mmol-L™") 5.10(4.15,6.30) 4.75(4.03,6.38) —0.874 0.382
JRIR /(umol =L ™" 344.21+97.40 381.20+95.79 —2.573 0.011
e C/(mg-L ™" 0.92(0.74,1.04) 0.89(0.72,1.00) —0.112 0.911
HEM/ (gL 38.0(35.0,40.0) 24.0(19.0,35.0) -7.133 <0.001
FLER M S /(UL 171(145,180) 185(174,190) —6.294 <0.001
A R [ /(mmol <L) 1.03(0.87,1.25) 1.29(1.12,1.59) —5.596 <0.001
IR 3 G 45 11 /(mmol = L") 2.91(2.48,3.44) 4.80(3.21,5.97) —6.957 <0.001
= FeH i/ (mmol L") 1.39(0.95,1.79) 1.87(1.28,2.92) —3.748 <0.001
HH % 15 /(mmol <L ™) 4.52(3.80,5.18) 6.91(5.14,8.80) —7.544 <0.001

ELE 1 2% X465 140~159 mmHg, &7 5K 4 90~99 mmHg; & Il 2 2% : W45 8 160~179 mmHg, &7 5K &N
100~109 mmHg; = ML 3 % : Wi =180 mmHg, £F 7K =110 mmHg.

23 MR ME LR (F3) WK
EINGRE T, BAERY . Mo, SR, MR
T8, I 1gA/C3, 24 hJREEH . M A A . ML
BF. IR R A ik 28 AN gl A AN R AT,
4 P<0.2 1 20 AR AT ILZ M 08T, HERR A A
ZALLL MRS (BRI TgA . Il C3 . i A5 %5 i I &
M), B4 17 DR A Z R 2 logistic [1]

BT, LR, A& A, i IgA/C3. I
SRS R LR R A AR TS AR A AL A IgA
B2 W A AL, 8] 9 5 72 logit(P)=—3.568
+0( 5% 1.835X1 B 2.839X2)+1.288 X IgA/C3—
0.726 X 274k i 40.121 X FHHE FH—1.987X &
FIENREM . B 1 Az v AL RR

R3 ZEZE logistic @I HTESR

AR hE BIE P{H OR(95%CI)
MERIEBL (vs TCIMLEK)

A BT LR 1.835 0.001 6.266 (2.179~18.017)

PAIHR i JiR 2.839 0.011 17.099 (1.897~154.108)
IgA/C3 1.288 <0.001 3.625 (1.976~6.650)
LA R —-0.726 0.019 0.484 (0.264~0.887)
HEH 0.121 0.004 1.129 (1.039~1.227)
R E N —1.987 0.031 0.137 (0.023~0.830)
W —3.568

1 BRAFE B ATG I DR A 2 B8 (JRRAE 0), (A B2 T I PRI 1A A AR I PR RAEL 2.

\ 0 10 30 40 50 60 70 80 90 100
o e
I PR I 2
AR L)
AE1 R T T S ——
B FERAe L) (577530 25 30 35 40 45 50
IR mmol + L) oy > 15 105
IgA/C3 A
05 1 15 2 25 3 35 4 45 5 55 6 65 7
S
7' 730 20 60 80 100 120 140 160 180 200 220 240 260
2PN - . v,
- SR -0 -8 6 4 2 0 2 4 6 38
WA 7 0.001 0025 03 070 0.999
0.1 05 0975

1 IgA BFEi2EHNEE! Nomogram &

24 WAL AL S
241 BARASE R (E2) B YIgGER,
AR IgA BRI AUC iy 0.934 ( P<<0.001,

95%CI 0.899~0.970) , AUC>0.75, 2 /& i% fi
UK oy FEd v s MR 298 38 B0 2 A2 Wi (i
0.437, RN 91.8% . iR 85.4%,



PEIEREY: 202248 %629%: 54 Chinese Journal of Clinical Medicine, 2022, Vol.29, No.4 607

1.0 — 1.0
0.8} 0.8

0 06 s 06F

B B

: T

™ 0.4F X 041
0.2 021
0.0 02 04 06 08 1.0 0.0 02 04 06 08 10

1—45 5%

B2 JIZGE2HERTN IgA B ROC Bk

242 #MAERMEE it Hosmer-Lemeshow #l &
LB IR ATAN S W T A A A RS HERE 7, 251 Wk
78, Hosmer-Lemeshow X°’=7.106, P=0.525, #& /~
AL PN AR 5 S BRI 2 18] 25 S oA 22 L,
IZPMARLA B A HERE T (&1 3) o

1.0 o
o
%o /ff
E04 . /////
Py — i
02r --- bR
0% 02 0.4 0.6 03 10
SRR

B3 IZREIS W MR B R h 2k

2.5 WA ey IR YIRS
Wi 12 W FEH R 0.437, Nomogram & H X i &L
SHER 150 53 FES RS, FINALAY S5 > 150
G F LW IgA B e, BH PR I 25 R P
43150 43 W2 W AE 1gA B, b B F i
gER . B (R4, K4) Bon: RAZMER,
LR T TgA B9 1 R B R 76.1% . R R
87.8%. TEFIEAE 1224 ROC Hi1Zk, AUC 4 0.902
(P<<0.001, 95%CI 0.837~0.968 ) , i W& 7 1Y
TgA ‘B 12 W T AR ELA Bt A R

F4 WIFEPREASHER

ey

Lt mﬁﬁﬁuﬁwﬁ &t
FH-P: 35 6 41
BH M 11 43 54
At 46 49 95

1 —F5 5
E 4 HBEAELIFETN IgA 'S ROC Bk

RIS & B

TgA B F2 2l o B TR A B B2, B AR
h—FpA A A B, A R B, SRS
IgA ‘B A TCON2 W 5 | AT # 0 6k,
Ha] T TgA B2 W 0 7 A0 AR W b 2 R F
e HATHL GdIgAT H B MR X — T
A Wb 5 B I RAN R 2 A T O B R
i N T PR T AA A Tg A B G A2 T 0 A
RUZBIRIS WAL T 87 o

AHIF S 38 5% 276 ) J5E R M N R g BB
(4 I DR B AR 2R AT [0 B S0 BT, e 2908 It RAT 200
MAEA. FHEEARE. &% EREAIL S
T8 BR 40 A logistic [M] V- BE 7R, I 4 2% 455 780 22 4l B
Nomogram K], #4J5 5 W85 5 3 Bl 2 750 IgA
BN, B, TgA BRI RE MR . IR AL
Yl 254 v i1 AUC 2 0.934 (P<<0.001) , itk
Wr FHE R 0.437, FHI RELEH 91.8%. FEF A
85.4%, PE/NFLAIX /3 EF . Hosmer-Lemeshow )
AR P=0.525, FCUERER . WHZAR R PEFT A
BRI IE, N AR AR 55 E 4 P ) AUC 2 0.902
(P<<0.001) , BLBHIZMRLELA A hr et . K
YIRS W FHE R THUE4E, HXF IgA B2 Wi
M REEE N 76.1%, T 7R 87.8%, FEmEET
R 5 TG AR bR 2 W TN AL B X TgA B e Y
TR IS W B B I R AN

P IR IR . TgA/C3 FUAE L 1ML
BH . MEAEFE, FRMA IgA BRI HiER,
HAE I 25 5 A 55 IE 48 v 9 AUC 43 51 4 0.880 Fl1
0.887, A% 1 HHh £k I8 7~ A5 7R f14) 0 00 4RE 236 5 S B A 26



608 Chinese Journal of Clinical Medicine, 2022, Vol.29, No.4

HEIGRE:  20224F8H 55294 £H4M0]

—BPE R AP, DCA 45 SRR 12 e S iR
(RGP V3R 25 40 o (IR E AKS B2 T IR AW A
REAY, TR BB PR R TgA B R LR, Pt
P85 IR 5 P HR IR &5 4 98 A3 A B g 4
ARWFFE NG B IMLIRAE IgA BR-5F TgA B B
22 S G X

BETE TgA B2 s 5021 - d g A
R FE R AR . Hirp Han 25 06 1 27 48 28
JRLAERE . ML IgA . EHEEE, D- Ak 5 mifs
PR 48 A logistic [0l 9 B 7, AUC A 0.86 ( 2 i FE
85.9%. S 73.8%) 5 Gao %5 ST K f Fr
M ZF 43R L I TgA K SF- Rl R % B A 414 7
FRET IgA B8 1 BN (A K. ABIFGR 45 R 5
RS R B T ILET 4R SR A R I TgA B R Y
BEME ARWFSE T TgA B B IL2F 4 2 oK
AR FHE [gA BB H, ZRAGITFE L (P<
0.001), 5 B S BT 45 R — 3, R AT
REN 5 IgA B A B R IR R A R TR IgA
B R . BN EE A TR R I i v R R R AE N
FHEm, MCEE . PUREMEFENLRIZ L, vk
4. R RMARFGMER . SR A . IKEE A am
P S e (A2 B S )V o a5 A = i
Han %% [ Gao %" K 1 1gA 7K P-4 AR,
FSIAE ARSI T2 R 1 AR T 45 SRR,
IgA 454 C3 B HaliIgA . C3 X IgA FwE HAA 12
WM

AWFFE 131 6] IgA B s B34 Th B £ Ak &
HEFN 10.7%, 145 BIHE IgA B R4 A &
RN 55.9%, ZERASITFE X (P<0.001), X
AT HE R TgA B9 3 IR T A B A 3 I 3K 1 2
FZKF B8 5 KRR A AR SR . AR ER,
TgA B 95 £ R0 2% B i 2 1 KPR 3R TgA R
4, SERAERFSE AR, TSR S 1
hEmEIRE K TFSAERA TG, ke
B B e AR Vs A R R, R R R
ARSI, BHAGIAR R s, R A T B R
st IS PR A, Rk sh Bk RE T AL T
ST O e XU

ol T N SN AR E O e S Dl 7)) N
WG AR . VPG AEXT T B A PR AR, [ B R AR T 5

i Nomogram K B /R, 45 RN BRI IgA
BRI W RS SRR S R, SR E R
=, T IgA BRIIZIMT. ARARISE S [l B 45
M. FEACER A o iisy, HERE eGFR=
30 mL * min * (1.73 m%) ', [R 1 B R XF 28 K 1)
CKD BEANEA, FEAK ST GdIgAl FeF4:
Ui X — T2 B A bR A ST, R,
AR AR HTRUBEPE BT, BT GdIgAl H5 53 PEST
A, INRFEA ST 2 P iFoE

FlERipse: FrATEE IR o
Sk

[1] ESPINOSA M, ORTEGA R, GOMEZCARRASCO J M,
et al. Mesangial C4d deposition: anew prognostic factor
in IgA nephropathy[J]. Nephrol Dial Transplant, 2009,
24(3): 886-891.

(2] RS 45 H  IWRIT, 5. TgA B A I8 A2
[J]. e I 4258, 2019, 35(7):553-557. HOU W
Y, CAI Q Q, SHI S F, et al. Vascular lesions in IgA
nephropathy[J]. Chinese Journal of Nephrology, 2019,
35(7):553-557.

[3] ZHANG J, WANG C, TANG Y, et al. Serum
immunoglobulin A/C3 ratio predicts progression of
immunoglobulin A nephropathy[J]. Nephrology, 2013,
18(2):125-131.

(4] BERTHOUX F C, MOHEY H, AFIANI A. Natural
history of primary IgA nephropathy[J]. Semin Nephrol,
2008, 28(1):4-9.

[5] FELDMANN Y, BOER K, WOLF G, et al.
Complications and monitoring of percutaneous renal
biopsy—a retrospective study[J]. Clin Nephrol, 2018,
89(4):260-268.

[6] BANDARIJ, FULLER T W, TURNER R M, et al.
Renal biopsy for medical renal disease: indications and
contraindications[J]. Can J Urol, 2016, 23(1):8121-
8126.

[7]  COPPO R. Biomarkers and targeted new therapies for
IgA nephropathy[J]. Pediatr Nephrol, 2017, 32(5):725-
731.

[8] MORESCO R N, SPEECKAERT M M, DELANGHE
J R. Diagnosis and monitoring of IgA nephropathy: the
role of biomarkers as an alternative to renal biopsy[J].
Autoimmun Rev, 2015, 2015, 14(10):847-853.

[9] XIEY X, HE LY, CHEN X, et al. Potential diagnostic
biomarkers for IgA nephropathy: a comparative study

pre- and post-tonsillectomy[J]. Intern Urol Nephrol,



PG IREESE  20224F8 H 26294 HE4l Chinese Journal of Clinical Medicine, 2022, Vol.29, No.4 609
2016, 48(11):1855-1861. [15]  dWelE, maths, £ W, 5. TgA RS 2 MEee

[10] SUZUKI H, KIRYLUK K, NOVAK J, et al. The R ST 5 8EL T ). AR ic & air 5 IR, 2017,
pathophysiology of IgA nephropathy[J]. ] Am Soc 24(2):133-141. MENG X H, NAN J Z, WANG Y, et al.
Nephrol, 2011, 22(10):1795-1803. Establishment and validation of the mathematical model

(1] 2= W, a7, i &5, IgA BB gt of combined diagnosis for IgA nephropathy[J]. Labeled

TR B 0 < A HC 51l AR BRAS B 9 AR LT ] A Immunoassays and Clinical Medicine, 2017, 24(2):133-
R R 248, 2019, 35(2):81-87. LI Z, XIE X F, 141.
ZHANG X, et al. Determination of plasma antiglycan [16] STEFAN G, STANCU S, BOITAN B, et al. Is there a
autoantibodies in patients with IgA nephropathy and role for IgA/C3 ratio in IgA nephropathy prognosis? An
the correlation with clinical characteristics[J]. Chinese outcome analysis on an European population[J]. Iran J
Journal of Nephrology, 2019, 35(2):81-87. Kidney Dis, 2020, 14(6):470-477.

[12]  SEPHPE, ERDF, X T, 5. IgA Fm TTEHZ Wi Rl [17] GONG W Y, LIU M, LUO D, et al. High serum IgA/
ROEES7 S EELT ], AR B 4L, 2020, 36(7):526- (C3 ratio better predicts a diagnosis of IgA nephropathy
534.GUO D D, WANG H F, LIU H, et al. Development among primary glomerular nephropathy patients with
and validation of a noninvasive diagnostic model for proteinuria < 1 g/d: an observational cross-sectional
IgA nephropathy[J]. Chinese Journal of Nephrology, study[J]. BMC Nephrol, 2019, 20(1): 150.

2020, 36(7):526-534. [18] KAWASAKI Y, MAEDA R, OHARA S, et al. Serum

[13] HAN Q X, WANG Y, ZHU H Y, et al. A non-invasive IgA/C3 and glomerular C3 staining predict severity of
diagnostic model of immunoglobulin A nephropathy IgA nephropathy[J]. Pediatr Int, 2018, 60(2):162-167.
and serological markers for evaluating disease severity [19] DEIGHAN C J, CASLAKE M J, MCCONNELL M, et
[J]. Chin Med J,2019,132(6):647-652. al. Atherogenic lipoprotein phenotype in end-stage renal

[14] GAO J, WANG Y, DONG Z, et al. A novel differential failure: origin and extent of small dense low-density

diagnostic model based on multiple biological
parameters for immunoglobulin A nephropathy[J].
BMC Med Inform Decis Mak, 2012, 12(1):58.

lipoprotein formation[J]. Am J Kidney Dis, 2000,
35(5):852-862.

[AXmEE] bl



