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[Abstract] Objective To investigate the clinico- pathological features and renal outcomes of
primary IgA nephropathy (IgAN) with glomerular IgM deposition. Methods Primary [gAN diagnosed
with biopsy from January 2006 to December 2011 were recruited. Patients were divided into groups
according to IgM deposition (Group A) and without IgM deposition (Group B). In addition, Group A was
subdivided into two groups based on the position of IgM deposits as the mesangium (Group Al) and
both mesangium and capillary wall (Group A2). Renal outcomes were defined as end stage renal
disease (ESRD) and/or the doubling of baseline serum creatinine. Clinico - pathological features were
retrospectively compared. Kaplan - Meier was conducted for renal outcomes, and Cox regression model
was used to analyze the prognostic value of IgM deposition and the position of IgM deposition in the
progression of nephropathy in IgAN patients. Results 939 patients were enrolled with 422 (44.9%)
having IgM deposition (Group A). Of the 422 patients, 382 patients were divided as Group Al, whereas
40 patients were noted as Group A2. Compared to Group B, hemoglobin, serum protein, albumin and
serum IgG levels in group A were significantly lower, and the cholesterol and serum IgM levels were
significantly higher (all P < 0.05). There was no significant difference in serum creatinine, estimated
glomerular filtration rate (eGFR), urinary protein, blood pressure and uric acid between group A and B.
In terms of pathological manifestations, patients in Group A exhibited more severe histological lesions
including glomerular sclerosis, S1, M1 and interstitial inflammatory cell infiltration (all P < 0.05).
Immunofluorescence showed that the proportion of IgG, Clq and Fg deposition in group A was
significantly higher than that in group B (all P < 0.05). By Kaplan-Meier, cumulative renal survival rate
has no significant difference between Group A and B (Log-rank test y’=0.019, P=0.891). Univariate
and multivariable Cox regression analysis showed that IgM deposition had no significant effect on the
renal progression in IgAN patients. Subgroup analysis showed that patients in Group A2 exhibited
higher urine protein, creatinine and blood pressure, and lower eGFR and serum albumin, also had
worse histological lesions including M1, EI and T1 - 2 of Oxford classification (all P < 0.05),
Immunofluorescence showed that the proportion of IgG, Clq and Fg deposition in group A2 was
significantly higher than that in group Al (all P <0.05). By Kaplan - Meier, renal survival rates
calculated from outcomes were lower in Group A2 (Log-rank test x’=18.207, P < 0.001). In addition,
IgM deposited both in the mesangium and capillary wall was a risk factor for renal progression of IgAN
patients with IgM deposition by a univariate Cox hazards regression mode and multivariable - adjusted
Cox models (HR=3.621, 95% CI 1.924-6.814, P <0.001; HR=2.309, 95% CI 1.176-4.533, P=0.015
respectively). Conclusions The IgAN patients with IgM deposition relatively had more severe clinico-
pathological changes, especially those with IgM deposited both in the mesangium and capillary wall. In
this study, IgM deposition was not found to be an independent risk factor for the prognosis of kidney in
[gAN patients. However, IgM deposited both in the mesangium and capillary wall was an independent
risk factor for renal prognosis in IgAN patients with IgM deposition.
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R AESUAPE IgM TR IgAN B85 1 L 2R I PR 96 RE Lh
il o) LA 1M LR IgM YL AL

A #H (n=422) B4 (n=517) P Al 4 (n=382) A2 4 (n=40) P
11 (1) 385/554 146/276 239/278 < 0.001 133/249 13/27 0.769
R (%) 33.7229.75 34.01+9.96 33.48+9.58 0.406 34.04+9.92 33.70+10.40 0.837
W4 K (mmHg) 125.95+18.87 125.82+18.70 126.06+18.99 0.848 125.04+18.21 133.28+22.05 0.008
£ 5K H (mmHg) 80.1013.29 79.91£12.85 80.20+13.64 0.740 79.35+12.55 85.28+14.51 0.005
JR % A (mmol/L) 5.0(4.0,7.0) 6.0(4.0,7.0) 5.0(4.0,7.0) 0.599 5.0(4.0,7.0) 6.5(5.0,11.0) 0.077
1 LT (pmol/L) 96.40+52.99 93.24+51.05 98.98+54.44 0.098 90.77+48.80 116.8064.94 0.002
eGFR 87.07+40.81 89.17+39.82 85.35+41.57 0.153 90.79+39.35 73.72+41.39 0.010
24 h JREL i (g) 0.58(0.30,1.16)  0.62(0.32,1.25)  0.56(0.29,1.09)  0.080  0.59(0.31,1.25)  0.95(0.59,1.89)  0.022
i1 FR P (pmol /1) 355.9+122.1 351.12115.0 359.74127.5 0.296 347.7+112.4 385.6+135.8 0.063
21 45 F (/1) 126.54+19.76 124.76+19.04 127.98+20.23 0.013 125.20+18.99 120.80+19.26 0.161
B (/L) 65.97+8.62 65.08+8.99 66.71+8.23 0.004 65.38+8.95 62.13+8.99 0.031
1 2E H (g/L) 38.92+5.63 38.34+5.76 39.39+5.48 0.005 38.60+5.55 35.85+7.08 0.004
SR [ 7 (mmol/L) 5.26+1.55 5.39+1.62 5.16+1.48 0.027 5.38+1.65 5.511.35 0.639
= EH i (mmol/L) 1.25(0.86 , 1.88) 1.25(0.87,1.87)  1.26(0.85,1.90)  0.570  1.25(0.87,1.85)  1.27(0.82,2.54)  0.658
1ML 37 1eG(g/L) 11.39+3.24 11.12+3.29 11.60+3.18 0.026 11.25%3.28 9.84+3.20 0.012
I3 TgA(g/L) 2.98+0.94 2.92+0.92 3.03+0.96 0.094 2.92+0.91 2.98+1.01 0.694
L3 TgM(g/1) 1.27£0.70 1.37+0.82 1.20£0.57 <0.001 1.37+0.83 1.36£0.72 0.891
ACEI/ARB[f51](%)] 747(79.6%) 331(78.4%) 416(80.5%) 0.443 300(78.5%) 31(77.5%) 0.880
TR (%)) 275(29.3%) 127(30.1%) 148(28.6%) 0.623 107(28.0%) 20(50.0%) 0.007
B E A 151 (%)) 20(2.1%) 11(2.6%) 9(1.7%) 0.359 9(2.4%) 2(5.0%) 0.323

s eGFR A S A B /NER BB I R, B ml e min' + (1.73 m®) ™" ACET ; I 45 'S5 5k 25 5% 0 iR 10 #0751 5 AR« L4 S5 5K 2 AR B 5 i %%
Wi R T, Wik S AN A 3 e e A5 e I ) AR A R R IR AW I A s A 4 R TgM DU AL s B A AR TgM DU 5 AL
2 TgM AR F BB X TR AL 5 A2 401« TgM 7 2R B 2 B 400 i A5 B OB s B8 8 A PR B A AL, AT R ERMT & RS A B x5 R, R

IEA A BERR I M(1/4,3/4) TR

TgM JUFR ER 3 (A 2H ) A3 422 1 (44.9% ) , Fovb 2 1
BEHEZ (276 41,65.4%) ., 16 AL, IgM LG
T RIEIX B H (A1) A 382 4, 1gM [H B i FLF
FREE DX 40 1 A5 BE SR (A24H) A 40 ], L3R 1,

2. IR PRAFME . AHIMAEN BEH . HE
F L TG K FBE T B4 (3 P<0.05) , H[#H
Pt IfiL 3 TgM 7KV 5 T B 41 (¥ P <0.05) , P4 i)
I He .24 h PREE M VLEF L eGFR 4522 R L4 1T
SR, WM, A2 4LIME 24 h JREH &
M WLEF 5 F A1 41 (3 P <0.05),eGFR B H .
HEEWAMRT AT (B P<0.05), WL%E 1,

3B MR EE . OB T A 4L E KA Bk R
b B AR (ST) R A0S A= (M1) | 8] it R P
Y0 M 32 EL 24 T B AL (X P < 0.05) 5 g ot
R A I 1gG . Clq . Fg LAL LL Bl ¥ & T B 4
(1P <0.05), W45 Hr, A2 40 & M1 ET.T1-2
1 HE A9 LA 2 4 919G . Clq . Fg AR L 4 2 5 T
ALYL(#HP<0.05), L2,

43697« XTI ER LR YT 7 S LR A R
W7, A 1R B 41 B A A & 75 45 52 ACEI/ARB  Hl
B T 2R B A g A G 9T O T 22 S B gt
2B WA, AL 4R A2 4 R A TE
AL B R AT L 2R A G E 3 L (P=
0.007) , H A2 20 £ 35 1252 32 0 K B & IR 7 1 L 1)
5 (50.0%)

5. 040 UBEEEZ HAG, U2
2013 12 H 31 H , A5 bl 15 i) 8] 247 49.46 4~ H
3100 ) B 3 L s o Kaplan-Meier 53 #7
R AR B A EIE R AR R RS TT
B Y (Log-rank K36 }°=0.019, P=0.891) , WLIK 1; 24
K28 Fl 22 [ R Cox Lb il KUR AR R B 7S, TgM TR X
IgAN f8 % & SR B 2 S 0] W52, L3k 3,
WA, AT ZHF A2 2045 38 4411 (9.9% ) Fil 13
B (32.5% ) k& H= 2 s = A, PR W) 22 S5 6 G i 2
B X (¥’=17.333,P < 0.001) , Kaplan-Meier {75 A2
ZH B R R AR A7 R AT AL 4L (Log-rank £
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R2 AL IgM DU IgAN H 30 BEARTE 1 LU

JETFEA 1gM IR 1M PR AL
i H BT (r=939)
A 2 (n=422) B4 (n=517) P Al 4 (n=382) A2 4 (n=40) P

ER AR 1] (%)) 706(75.2%) 334(79.1%) 372 (72.0%) 0.011 304 (79.6%) 30 (75.0%) 0.497
REIRTE] B1)(%)] 85(9.1%) 46(10.9%) 39 (7.5%) 0.075 42 (11.0%) 4 (10.0%) 0.552
I % 1 1 JEL 441) (%) | 378 (40.3%) 161(38.2%) 217(42.0%) 0.235 144 (37.7%) 17 (42.5%) 0.552
I 20 R [ 4] (%)) 704 (75.0%) 330(78.2%) 374 (72.3%) 0.039 295 (77.2%) 35 (87.5%) 0.134
URED S REICA)

IG 169(18.0%) 91(21.6%) 78(15.1%) 0.010 73(19.1%) 18(45.0%) <0.001

C3 769 (81.9%) 353(83.6%) 416(80.5%) 0.207 316(82.7%) 37(92.5%) 0.112

Clq 71 (7.6%) 50(11.8%) 21(4.1%) <0.001 41(10.7%) 9(22.5%) 0.034

Fg 316 (33.7%) 173(41.0%) 143(27.7%) <0.001 150(39.3%) 23(57.5%) 0.026
At 43 B 5] (%)

M1 495(52.7%) 244(57.8%) 251(48.5%) 0.005 213(55.7%) 31(77.5%) 0.008

El 313(33.3%) 145(34.4%) 168(32.5%) 0.546 125(32.7%) 20(50.0%) 0.029

S1 435(46.3%) 212(50.2%) 223(43.1%) 0.030 187(48.9%) 25(62.5%) 0.103

T1-2 276(29.4%) 128(30.3%) 148(28.6%) 0.159 109(28.5%) 19(47.5%) 0.040

Cl1-2 410(43.7%) 190 (45.0%) 220 (42.6%) 0.448 170 (44.5%) 20 (50.0%) 0.506

ML R AN A s B BANMAT 365 ST AT Befi L T1-2: > 25% ' /N 22 26 /1) AR ik 5 CL-2 A1 38 H AR Bl s A 412 £
IgM UUBLAL ; BAL : ANPE IgM UUARAL s AT 2 - IgM AN AE R BE X OB AL ; A2 4 - IgM 76 7 58 5% 2 400 1l 48 RE BT R

1001
— 80 -\
§ By
# -
% 60 = IgM LR P PR 4L
+ ~ IgM U FH M2
= — [P - A
Bk 40 - = BHPE -
=]
Ar
20 A A
Log-rank 6 16 : x’=0.019
P=0.891
0 T T

0 20 40 60 80 100
AAEI AL (H)

Bl 1 PERASTE TegM DR TeA B 55 09 B E A 77 ih 2
(Kaplan-Meier 27753 #7 )

R3O AEE /N IgM PRI IgAN 3 U 52 0 Y

Cox [9] 5 4341 2% 1
i HR(95%CI) Py
A 1.028(0.691 ~ 1.529) 0.891
Y 2 1.068(0.716 ~ 1.593) 0.747
A 3 1.428(0.942 ~ 2.165) 0.093
L 4 1.165(0.749 ~ 1.811) 0.498

TE MR 1 ORACIE s BER 2 M B AR IS 00 5 B 3 TR A Y
2 Bl b A TE L | WUISE | PR ST AR 4 AE RN 3 BEA [ A
IF A B I8 A B A U A A Y BB AL LN 2 4 /1]
LA A TDERE

R4 PERIB AN BE IgM TR IgAN B % U5
2R ) Cox [B1 543 B 45

T HR(95%CI) P{H
i 3.621(1.924 ~ 6.814) <0.001
(E i) 3.804(2.011 ~ 7.197) <0.001
i 3 2.203(1.146 ~ 4.234) 0.018
i 4 2.309(1.176 ~ 4.533) 0.015

T B 1 ORBE s B 2 R TR AR 1 ) A 3 AE B Y
2 Sl b A TE A M VLISE L OR HEE BER 4 FEAEAY 3 R4 B AL
E AN A A B AN U A A Y BeREAL LNV A /) B
R A TDERLS

55 x’=18.207, P < 0.001) , UL &l 2; 5L 2 Cox 7] 14
RN A2 YR E B A AR AR B XU 2 AT
) 3.621 1% (95%CI 1.924 ~ 6.814, P < 0.001) ; &
2 Cox LU M) JXURS: B 70 A 1 45 R o, P R B
2 11,55 BE TgM TR 1 TgM TR A IgAN JR A R
UG ()3 7 A B8 IR & (HR=2.309, 95%CI 1.176 ~
4.533, P=0.015),WL.% 4,

T+t it
A I (5] JBRPE: BF 9 S 3 T TgAN 2R 2 B8 o k)

B 43T, 45 3 R IgM FH R R 44.9% , 55 SCHRR
AT 5 IgM DT A B, £ 1gM 3T
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R X IgM TR AL
o FR R DX R B A LA BE 1M TR

B JIE SR 3 A 75 (%)

01 mmom
Y S ESE IR SIES
20 A
Log-rank 4% : x’=18.207
P <0.001
0 T T T T 1
0 20 40 60 80 100

AAEI T ()
2 IgM UUBUER LN TgA ' g S8 25 19U Y52 e
(Kaplan-Meier 2 7753 #7 )

B RERLERZ, HAEA BEA HE
FIK R TF A IgM UURR A o TgM DA 5
VR B AR A T, B Ok BR R A | B A
1k (S1) | Z 15 400 Jifa 438 A= (ML) | 8] J5 9% 1 40 Jfa 92 i)
() H BB s o S AL A AT S, P AR T A I A
RE TgM DT FH 28 35 11 R 3% 90 LG B4 ok AR B 8 o, 3R
A PR AR & WL | i R 42 5, 1T eGFR | 2R
FK PR, HOAR B M3 A= (M1) L B 40 i 45
HA (E1) NG ZE 40/ A4 (T1-2) L/
IgG . Clq. Fg DUR M LU B ¥4 /& o FilJs o3 A 4w
P 2B K T A0 I A5 BE TgM DT AR 2 £F TgM UE AL
IgAN S E N TS ST fa s &R .

B /NER IgM UURL T 1974 45 8 IR, Bl e
ST 2 30 TgM DTURR R UL 4% Fl B /INER G o AnFE
F G A M /INER B R (MsPGN) H, IgM 3T R
Bl 7 50 W 5 /N 3R 450 00 1 T RO A AR Y TR
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