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Correlation analysis of serum IgG with clinicopathological features and prognosis of patients
with idiopathic membranous nephropathy

LI Xian, CAI Shuyu, SHEN Jie, QIN Lanqing, LI Juying, YANG Zhenhua. (Department of Nephrology, the First
Affiliated Hospital of Guangxi Medical University, Nanning 530021, China)

Abstract Objective: To explore the relationship between serum immunoglobulin G (IgG) and clinicopathologic
features and prognosis of patients with idiopathic membranous nephropathy (IMN). Methods: A retrospective co-
hort study was conducted on 284 inpatients with IMN who underwent renal puncture biopsy in the Department of
Nephrology, the First Affiliated Hospital of Guangxi Medical University from July 2012 to July 2020. At least 12
months of follow-up, progression of renal function was the renal endpoint event. According to the serum IgG
level, they were divided into decreased 1gG group (<<8.0g/L) and normal IgG group (>8.0g/L). Results: In this
study, 284 cases of IMN were included, including 222 cases in the decreased IgG group and 62 cases in the nor-
mal IgG group. About 78.2% of the patients had serum IgG lower than the normal value. The median follow-up
time was 31.15 months, and a total of 44 cases (15.5%) developed renal function. Compared with the normal I1gG
group, the proportion of male, proportion of macroalbuminuria, proportion of medium-risk patients, serum creati-
nine, total cholesterol, triglyceride, low density lipoprotein, and 24-hour urinary protein in the decreased IgG

group were higher, while age, the proportion of low-risk patients, levels of serum albumin, IgA, IgM and comple-
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ment C3 were lower (all P<<0.05). Kaplan-Meier survival analysis indicated that the kidney survival rate in the

IgG reduced group was lower than that in the IgG normal group. COX regression analysis suggested that serum

IgG decline was still an independent risk factor for renal function progression in IMN patients after adjusting for

confounding factors (P<<0.05). Conclusion: Serum IgG is an important factor affecting renal function progres-

sion in IMN patients, and the decrease of serum IgG is associated with poor renal prognosis in IMN patients.
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merular basement membrane, GBM) ¥R 18 4 1 J5 , 9%
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JEU AH ML 1gG 5 IMN i3 1 PR BRRRAE I &
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W LA 2o s (OB N B iE R AL N EkE <10
A (6) B & R HI O T R B ) R 9T
(D B % K i eGFR<30 mL/(1.73 m?-min) 5 (8) 342k
175 1gG R 2% S B Vi 8 A 258 . AW 7L SIS =
Bt B2 D o3 St ik (AR B AL AR5 : 2023-E275-01) , it
FREEYCEZMER =,
1.2 BRhigE

AW ST A B A O B B A A A BAAT I 5
T RS A IS DA B 7k A, BE DI ) > 12 AN H, 4 5
F NS D Be ki (eGFR B2 H T FF >50%) .

W5 IMN B 1 — R S BE VT B kL. —
GEORMELFE M) A PR i I e R TR ILE
BNMK.KEEAKR. GRS E 8BS TR
(chronic kidney disease, CKD) 7> ¥, B % 7546 A\
e 1 VR S 98 = A0 0 45 R 141 I (white blood cell,
WBO) . Ifil 2. % [ (hemoglobin, Hb) . IfiL /N ¥ (plate-
let, PLT) . Ifil /R % % (blood urea nitrogen, BUN) . fJl
Jif Ccreatinine, Cr) « JR & Curic acid, UA) .eGFR. H &
[ (albumin, ALB) - & iH [ii] B (total cholesterol, TC)
H il = g (triglycerides, TG) « & % [ JI§ & 1 (high
density lipoprotein, HDL) ik % /% Jig & 11 (low den-
sity protein, LDL) 24 h JK & [1 (24-hour proteinuria,
24HURPR) . 1gG . %t 9% Bk & 1 A (immunoglobulin A,
IgA) \ %2 9% Bk & 1 M (immunoglobulin M, IgM) . %h
R C3HMA C4. B SR EE : IMN 20 A B /N BREE AL |
ETRIE B A ARTE B B /N 25 4 B TA) o 41 4
A 98 AR T BRI T DS I A 0 AR K B g 9 (TgG s
C3IVTARREE) . FEUT IR AR AR R E O E
7% 24HURPR & & .ALB.Cr.eGFR.
1.3 2WibnifE J o4
1.3.1 IMNiZWidsdE 2 18 E IR0 212 I bs ED
B N E/ANERBAINE E T RS AU,
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IgG 1 C3 5 /R FIURLRE Y B /1N Bk B 48 1 8 B T A
ML T A L GBM 3 5, 2 R fh& , FORLRE FL - 808
YN
1.3.2 IMN G5 JZhriE 2 #2021 4 0085 4 Bk
1 AT 3¢ 95 10 5 2H 2 (kidney disease: improving global
outcomes, KDIGO) $i5 F§", ¢ IMN 93 51 &Il 70 A /&
Ao e s e s fa 4. AR el &
fE 1 -
1.3.3  CKD )& X F 53 CKD &4t % Ffr J5t K]
17 ) T 5 A B e S =3 N ) AN B R R
eGFR T F£=3 /4 H . 4 eGFR ¥ CKD 40 4 1~
5 #™. CKD 1 #f : eGFR=90 mL/(1.73 m? -min) ;
CKD 2 #]: 60 mL/(1.73 m? -min) <eGFR<<90 mL/
(1.73 m?-min) ; CKD 3 #:30 mL/(1.73 m?-min) <
eGFR<<60 mL/(1.73 m? -min) ; CKD 4 #]: 15 mL/
(1.73 m?+-min)<eGFR<<30 mL/(1.73 m?+-min) ; CKD
531 :eGFR<<15 mL/(1.73 m?-min).
1.3.4 I 4l MRS ML 1eG IE% 2% H F IR
8.0 g/L 73 A IgG 1E % 41 (1gG=8.0 g/L) 1gG P& ik 41
(IgG<<8.0 g/L).
1.3.5 VAT RCRER (DRSS M . REAEME
N B 4 5% 24HURPR 32 & <0.3 g/d, [l i ALB>35
g/L, B INRERRE « (D 73 G2t - IR 1 e M 55 T
P () B8 B FH 1 (+) , B 24HURPR € 58 FE 28 {H
NPE=50% B 24HURPR & & 0.3~3.5 g/d; I[fili& ALB
N30~35 g/L, B HRERSE - (B REMGRIT RO
ANFF G 58 4 G AN (B3O 8 43 22 i (112 W b o o (4)
HR RIT IS B R MR 5 B IR & A R BE
(++) B 50 FA P (+++) ; 24HURPR & & FH- X >3.5 g/d.
1.4 Gtk

K F SPSS 26.0 A4 xf B b} 3k 47 Gt vk % 43 #r o
i N TEZS 73 A7 B TE 2 50k DL B bR i 22 (£ 9 3R
I AR TE] B T 22 5% R S AR A e A By, 5 0K
FH A AL ¢ A 560 5 A AR A IE 285 43 A 16 v 5 9 ) DL 7
K K U9 43 7 H 18] BE [M (P~ PO 7 » 41 18] b8 R
F ARSI RE A RR R 56 o T 20 50 DL 2R B A%
L3RI, 20 R) E 3R o K6 56 B Fisher A fff 85 2R 725
X H Kaplan-Meier 7% (Log Rank 6 5 ) bt %5 41 18] /)

BEAEAF 2. R COX [a] AR 7y #r ' 2l e 2t Jg
FImR R . BLP<<0.05 4% R AA Gt E L.

2 £F R

2.1 AR FE R

284 ] IMN & 3 1, 1gG FEAR 41 222 41 (78.2%) ,
IgG 1E ¥ 4 62 51 (21.8%) 5 55 180 5] , % 104 51 5 4 1%
15~78 %,V 14 (46.28+13.15) % ; CKD 1 #}] 162 %l
(57.1%) , 2 1 87 %1 (30.6%) , 3 A 35 i (12.3%) ; 1R
I G 1600 J2 o0 4 A 6 41 28 451 (9.9%) , 1 i 21 198
51 (69.7%) » 1 fi 21 58 191 (20.4%) 5 “F- 34 IfiL i 1gG 7K
PN (6.03£2.71) g/L; 1gG B 4 55 1t il L K 2 5
H IR b R fE 4 B {5 K Ifil Cry TCA TG LDL+
24HURPR 7KV #2 1gG 1E & 21 i, A2 68 K fE 41 L
% X 1% ALBIgA JIgM . M C3 /K7 %% 1gG 1E
AR, MR 1.2, PILL'E W B 25 L, IMN 23
B NEREAL BT SR R B H AR B BN
A8 TR) AT AL 98 1 A IR T B N I AR L TG
Je C3 YL F ok B 22 7 T8 48 i B L (P>0.05)
W3,

R Pl R B} LR

by e
PER n (%) 4732 0.030
5 148(66.7) 32(51.6)
u 74(33.3) 30(48.4)
W% % £ s 44.98+12.94 50.94+12.92 -3.207  0.001
B PRI (%) 8(3.6) 3(4.8) 0.005  0.941
EE , n(%) 69(31.1) 22(35.5) 0.431 0.511
FURBRIMAE , n(%)  92(41.4)  28(45.2) 0275  0.600
KEEAKR,n(%)  138(62.7) 13(21.3)  30.062 <0.001
B R ILER , n(%) 75(33.8) 19(30.6) 0216 0.642
CKD 73, n(%) 2,102  0.350
14 125(56.3) 37(59.7)
244 72(32.4) 15(24.2)
34 25(11.3) 10(16.1)
fal a2 n(%) 25.614 <<0.001
ficfa 4l 6(2.7) 22(35.5)
e 169(76.1) 29(46.8)
e 47(21.2) 114771
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b IgG PR AL (n=222) IgG IE# 41 (n=62) th/Z P
WBC/(x10°/L) , M(P,,~P.)) 6.94(5.83~8.26) 7.07(5.85~8.07) -0.090  0.928
Hb/(g/L),% + s 127.68+18.23 124.26+18.20 1.304  0.193
PLT/(x10°/L) , M(P,,~P.) 269.65(229.13~315.05) 256.10(227.53~298.88) -1.099 0272
BUN/(mmol/L) , M(P,,~P.)) 4.50(3.66~5.68) 4.53(3.58~6.29) -0.612  0.540
Cr/Cumol/L) , M(P,.~P.)) 80.00(66.75~95.25) 72.00(59.75~87.25) -2.048  0.041
UA/Cumol/L) , M(P,.~P,)) 401.00(324.75~458.25) 411.00(322.75~509.25) -0.666  0.505
eGFR/[mL/(1.73 m?-min)],% # s 96.86+29.09 97.04+28.77 -0.044  0.965
ALB/(g/L) ,M(P,.~P,) 21.85(18.73~24.88) 29.20(25.45~32.73) -7.656  <0.001
TC/(mmol/L) , M(P,.~P,) 8.12(6.72~10.52) 6.24(5.06~7.42) -6.426 <<0.001
TG/(mmol/L) , M(P,.~P,.) 1.91(1.29~3.14) 1.49(1.10~2.15) -2.987  0.003
HDL/(mmol/L) , M(P,;~P,,) 1.43(1.17~1.74) 1.39(1.10~1.67) -0.744  0.457
LDL/(mmol/L) , M(P,.~P,) 5.32(4.04~7.02) 3.68(3.05~4.64) -6.287 <0.001
24HURRR/(mg/24 h) ,M(P,,~P,)  4202.10(2557.95~6 103.70)  2269.40(1449.90~3560.20) -5.379 <<0.001
IgA/(g/L) ,M(P,.~P,) 1.80(1.34~2.26) 2.58(1.98~3.26) -6.059  <<0.001
IgM/(g/L) , M(P,.~P.) 1.06€0.79~1.66) 1.32€0.91~1.88) -2.149  0.032
C3/(g/L),x + s 1.10+0.23 1.17£0.21 -2.036  0.043
C4/(g/L) , M(P,;~P,) 0.300.23~0.37) 0.27(0.22~0.35) -1.160  0.246

W3 PILE N A R

n(%)
mwman  (OERN ROEDE 2 p
IMN 733 2263 0.133
I 4 183(82.4)  56(90.3)
1 34 39(17.6) 6(9.7)
BN BRI 104(46.8)  36(58.1)  2.440 0.118
ETRIE AL 36(16.2) 5(8.1D 2.607 0.106
Hr HARTE B 8(3.6) 0€0.0) 1.171 0279
(RN 138(62.2)  42(67.7)  0.650 0.420
B R LT 4EL 132(59.5)  42(67.7)  1.401 0.237
R 110(49.5)  34(54.8)  0.542 0.461
(ERANIR=S TR 7(3.2) 3(4.8)  0.061 0.805
LIgG IR R 5 2,986 0.349
I3 18(8.0) 3(4.8)
BRI 1€0.5) 1(1.6)
r 2 4 31(14.00  12(19.4)
S H 172(77.5)  46(74.2)
C3PLRABRE 5205 0.116
144 3(1.4) 0€0.0)
R EERAE 3(1.4) 1(1.6)
Hh RS BH 31C14.00  16(25.8)
A 185(83.2)  45(72.6)

2.2 BEVIBERM T

284 151 IMN 53 151 1) v 57 i U7 B 18] A1 31154
P 2L V) o g ) ) T S 2 . BV I AR A 190 41
(66.9%) 5 4= Z& fift , 40 ] (14.1%) B 4 & iR , 54 11
(19.0%) A ¥t B IR, B 4L A iR TT R 2 =
TGt %5 L (P>0.05) s 7F 230 3k B 22 fift (58 4=
DL+ 0 2D 1) B A 158 1 (68.7%) HK
IgG BRI K F & T 1gG 1% 41 (P=0.001) .
HH 4441 (15.5%) HIL 7 'E DhRedt g, Hh A 541
(2% 3K B &R W1 B IE 99, 1gG FRR 411 15 1) fig 3k
R 1gG IEH A (P=0.015), £ 4.

*4 WHBEVIEIL LR

e 1gG BFR4L IgG IE# 41 )

b (n=222) (n=62) iz P
BEDI TR/ 31.55 25.45 ~
M(P,,~P,) (18.68~45.73) (16.75~43.78) 1213 0225
VEIT R n(%) 2267 0.334

584 LR AR 144(64.9) 46(74.2)

Eigaezaa 32(14.4) 8(12.9)

VRIT B 46(20.7) 8(12.9)
R GE R
I SR 131(74.4) 27(50.0) 11.470  0.001
n(%)
1l &b
W INAEILTE 41(18.5) 3(4.8) 5.875 0.015
n(%)
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284 151 IMN B35 1 4F (1 B T A7 7% 2 (RIS H B
EPI-eGFR # % £k {5 T B¢ >50%) A 95%, 3 5 N
86%, 54 N 78%, W 1. TgG BRARLLH) B IE/EGH
ik F IgG IE % %1 (Log Rank & %% : *=4.922. P=
0.027), LK 2,

2.4 IMN 5 jREHE J (1) 52 0 K 25 53 A

DL Ty e A 15 30 K 28 7 A I TR A IR AR B, oK
FLA K COX A F 40 #T HF P<0.1 IR R (R SHPIAN
Z 2 COX [al HB A FEAT 2 A, R /N 245 5
(B R AT e AU AF AR SL R M, WO B BN E BHPNZ
BRI R o B o R FH 366 1 i o K ABL SR A6 T 1) i A V2 7
AR, N AR A P<0.05, i B3 48 & P>0.05.
% K F COX [Hl A 43 B 45 48w , FF % =60 & (HR=
2491, 95% CI:1.199~5.177, P=0.014) . 135 IgG F&
K (HR=4.818, 95% CI:1.429~16.247,P=0.011) . &
FEHE PRI (HR=2.989, 95% CI:1.053~8.480, P=0.040)
& IMN &35 5 D Re it e ik A7 & B R 3R (P<<0.05)
13 1gG FAR 8 35 B ) Rl g 1) XU 2 I35 TG Ik
W HRE R 4.818 15 (£ 6).

T WEAEI5 1%

100

T AL 35 1%

100

50

0

&2

50

100

Bt Vi b il / ]

A1

IMN B35 1) B IEAE 35 R

—— IgGIEH 4l
—— IgGRFALAL

Log RankKy % : '=4.922, P=0.027

50

Bl s I 1/ J)

100

O:vmm

150

IgG IEH 415 1gG FEAR AL B A 16 %

S5 RERMEMN B E DRt R R R COX BIH A Hr 4

SN Vi SE Wald HR 95% CI P
P51 -0.087 0.314  0.077 0.916 0.495~1.695 0.781
=60 % 0.610 0361 2.846 1.840 0.906~3.736 0.092
B PRI 1.014 0.528  3.685 2.757 0.979~7.764 0.055
e I 0.570 0304 3.512 1.768 0.974~3.208 0.061
e PRI I3 0.535 0.304  3.090 1.708 0.940~3.101 0.079
fE 7 J2 IR fE) 3.152 2324 1.839  23.378 0.246~2 224.590 0.175
3% TgG A% 1.240  0.598  4.299 3.454 1.069~11.161 0.038
HB 0.011 0.008  1.866 1.012 0.995~1.028 0.172
BUN 0.121 0.058 4311 1.129 1.007~1.266 0.038
Cr -0.003 0.006  0.347 0.997 0.985~1.008 0.556
TC 0.118 0.051 5270 1.125 1.017~1.243 0.022
24HURRR 0.000  0.000 0.695 1.000 1.000~1.000 0.370
IgA 0.275 0.169  2.659 1.317 0.946~1.834 0.103
IgM 0.223 0.167 1782 1.250 0.901~1.734 0.182
C3 0.192 0.678  0.080 1.212 0.321~4.575 0.777
B NERATE AL -0.050 0303  0.027 0.951 0.525~1.723 0.869
ENIANY -0.729 0.599  1.480 0.483 0.149~1.561 0.224
E DKL -3.040  4.657  0.426 0.048 0.000~440.518 0.514
B /N S 4 >25% 1.030 0.606  2.885 2.801 0.853~9.194 0.089
B (A S AF 440 >25% 1.254 4302 1.302 3.506 1.072~11.469 0.038
PPN IR T >25% 0.356 0.725  0.240 1.427 0.344~5.913 0.624
/AN I 9 AR 0.483 0.727  0.441 1.620 0.390~6.734 0.507
1gG Jifi=3+ 0.445 0.526  0.715 1.561 0.556~4.379 0.398
C3UTHI=3+ 0.853 0.525  2.637 2.347 0.838~6.574 0.104
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6 FERMEMN EE Y DAt 1 2 B3 COX [l 53 Hr 5 S
SN B SE  Wald  HR 95% CI P
137 TgG PR GED 1572 0.620 6.430 4.818  1.429~16.247  0.011
FER=60 % (&) 0913 0373 5981 2491 1.199~5.177  0.014
BE IR G2 1.095 0532 4234 2989  1.053~8.480  0.040

3 3 8

IMN 72 H & f& N S 1S N, B T
Jos B R LN 1gG A C3 5 B /N Bk 4 ifn 8 BE TR, Fe
I35 1gG /K F % K JR o 1gG 38 £ $2 78 B /N BR i i
R0 ™ . ASHE A2 78.2% ) i 3 L i TG ik
FIEEAE, 5% 2EHRTE 745 BRAIE . 1gG AR
B B T A D Re ke KRS, TE TR T AR
B PRI i 0L e R R IOLE I R 2R A T T
85T 8 AE AL SR 2R TR 2 S I 1gG RS 28
72 IMN ' Dy Rk i (1) b 7 o DR 35

IgG1E A Ko FE A R™Y, i i 1gG BRI, 3t
B PR AR H 9 1gG B % , GBM 51477 16 ™ . ATt
AP IgGHRIRATEZ N EHFRI N RKEEAIK,
FLHL 2R 1 1fn fig 7K °F J2 24HURPR W & 5 T 1gG IE
M, AR AT 1gG IEH 4, 1X 5 BEAE T 70 10 25 S AH
— 37, U LT 1gG AT BAJ S IMN B8 25 1R 17 1
FFEFE . A PR R AR A kg AR A E R g
i 453 5 ) B A P 5 TR It B N A TR T AT 4
e EEE BN &R . (HIEARD b, B4R & A IF
4F IMN &35 & Th e Pl J5 14457 16 e PR 2%, m e /2 B
FAEARM T A2 81% B EEHRIT /LR T EHEA
PREZfi , 330 11 B Ty e 32t e 1 KU BRI . H i A 9
WA, RS K B E RS IMN B35 3T R
Th e 2 Je () v AR A O G i AR B, 5 IR
YEFFAE 1.0 g/d LA BB AHLL, JREEEFE 1.0 g/d BL
P IR R R A R T 1 JXURS: TR B 70%7,
Ut B R B A 7 IR R R K 4 BEBE K B Th e it e
A o

H AT NZ 1/3 B IMN 35 7E 5~ 15 0 K R
e v L A AR S Y B AR A
A R, 29 20% [ IMN 5 35 1k 5118 1t B 58 05 L 4%
KIAE R BAE T MAEART A, A 15.5% 1) &
HHIME e E, K THAN TR RE, X
Al e A2 B A H A BB T GAX R T 15 0 25 A iE &
& T AHE RO B B SR EAT BR ) 6 S %
HAER R FIFENTE TN o FEATE A, I3
IgG T[4 5838 11 Hh A7 ' U A A7 b ) B 0, LR A
Thfie 3k 2 10 XU 2 1L ¥ TG IE & B 5 1) 4.818 1%, iX

5 P EIRF S RARR . HAT% T 1gG 5 IMN &
I TS (A 90K 2 N R 1gG 5 B I TS 1R AH G AF
Fo BEATAERR KA B /INER IR B8 78, IR 1gG 7K
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