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Different causes of ESRD in China, the USA and the UK 

Zhihong Liu. Nat Rev  Nephrol. (2013); 9, 523–528 



原发性肾小球疾病  
( 18813 cases, 2000-2010，南京) 

  n % 

IgAN 8580 45.61 

FSGS 2400 12.87 

MN 2422 12.76 

IgMN 240 1.28 

MPGN 242 1.29 

EnPGN 213 1.13 



 Long-term renal outcome of IgAN varies in 

different population 

D’Amico , Semin Nephrol  2004  Geddes et al, NDT 2003 

10-Year renal survival 
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WeiBo Le, Zhihong Liu,  Nephrol Dial Transplant (2012) 27: 1479–1485 



Renal survival  of Chinese Patients with IgAN 

(1155 Cases) 

83% 

95% 

74% 

64% 

• 10-Year: 83% 

• 20-Year: 64% 
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WeiBo Le, Zhihong Liu, et al  Nephrol Dial Transplant (2012) 27: 1479–1485 



Five key determinants of renal survival in IgAN 

Multivariate Cox regression 

HR(95% CI) P 

Urinary protein>1.0g/d 3.3(2.2-4.9) <0.001 

Hypertension (>140/90mmHg) 1.9(1.3-2.7) <0.001 

eGFR<60ml/min per 1.73m2 2.6(1.4-2.8) <0.001 

Hypoalbuminemia 2.0(1.4-2.8) <0.001 

Hyperuricemia 1.8(1.2-2.6) 0.002 

WeiBo Le, Zhihong Liu, et al  Nephrol Dial Transplant (2012) 27: 1479–1485 



Time-average proteinuria (TA-P)  

and renal survival 

TA-P<0.5g/d 

TA-P 0.5~1.0g/d  9-fold increased risk 

TA-P>1.0g/d  47-fold increased risk 
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WeiBo Le, Zhihong Liu, et al  Nephrol Dial Transplant (2012) 27: 1479–1485 



The predictors of renal survival from data during 

the Follow-up period 

Predictors  

Univariate Cox regression MultivariateCox regression△ 

HR(95% CI) P Value HR(95% CI) P Value 

TA-P 1.8(1.7-1.9) <0.001 1.8(1.6-1.9) <0.001 

TA-MAP 1.04(1.03-1.06) <0.001 1.03(1.01-1.04) <0.001 

TA-RBC 1.3（1.1-1.7） 0.01 2.1（1.6-2.7） <0.001 

         TA-P ： Time-average proteinuria 

  TA-MAP： Time-average mean arterial blood pressure  

   TA-RBC： Time-average  hematuria 



  
 
 

IgA Nephropathy Variations in 
 
 

Pathological pattern 
 

Clinical pattern 
 

 Geographical prevalence 
 

Gender prevalence 
 
  
 



 IgAN with recurrent macroscopic hematuria 

 IgAN with minimal change disease  

 IgAN in elderly patients 

IgA Nephropathy 



The long-Term Outcome of IgAN Patients 

with Recurrent Gross Hematuria 

rGH: recurrent macroscopic hematuria (n= 158) 

nGH: none macroscopic hematuria (n=741) 

 WB Le, ZH Liu et al. Am J Nephrol 2014 
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Long-term outcome of IgAN with  

recurrent macroscopic hematuria  

WB Le, ZH Liu et al. Am J Nephrol 2014 



 IgAN with minimal change disease 

 



Long-term outcome of IgAN with 

minimal change disease  

Years from biopsy  
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Corticosteroids  treatment in IgAN with 

minimal change disease 

 



Complete remission rate 

43% 

90% 

100% 

3% 

Weeks 

J Wang , ZH Liu, Nephrol Dial Transplant 2013;28:2339- 



Response to steroid treatment of IgAN patients 

with minimal change disease  

MCD: Minimal change disease （n=77) 

MCD-IgAN: IgAN with minimal change disease (n=80) 
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Comparison of long-term outcome between 

patients with MCD-IgAN and MCD 

MCD: Minimal change disease (n=77) 

MCD-IgAN: IgAN with minimal change disease (n=80) 

months from biopsy  

% 

R
en

al
  
en

d
p
o
in

ts
 e

v
en

t-
fr

ee
 

 s
u
rv

iv
al

 r
at

e 



Source: Kinsella K, He W, An Aging World, 2008. 

               Washington DC.National Institute on Aging and US Census Bureau, 2009 

China is one of countries with the highest speed of population aging in worldwide 

The Speed of Population Aging in China 



Nephrol Dial Transplant (2014) 0: 1–9 

>65 y 

N=851 



Nephrol Dial Transplant (2014) 0: 1–9 



老年与非老年IgAN患者肾脏累积生存率的比较 

96.5% 

89.6% 
79.4% 

37.7% 



  
 ≥65岁 

 (n=82) 

18-64岁  

(n=328) 
P值 

女性, n (%) 36 (43.9) 167 (50.9) 0.256 

年龄 (岁) 68.9 ±  2.9 35.1 ±  9.0 - 

收缩压 (mmHg) 135 (125-148) 125 (116-138) <0.0001 

舒张压 (mmHg) 81 (77-90) 80 (73-90) 0.051 

MAP (mmHg) 100 (93-109) 94 (87-103) 0.001 

高血压, n (%) 51 (62.2) 118 (36.0) <0.0001 

尿蛋白定量 (g/24h) 1.65 (0.72-3.68) 1.18 (0.78-1.93) 0.011 

≥3.5g/24h, n (%) 22 (26.8) 35 (10.7) <0.0001 

≥1-3.5g/24h, n (%) 52.332 (39.0) 151 (46.0)   

<1g/24h, n (%) 28 (34.2) 142 (43.3)   

老年与非老年IgAN患者临床特征的比较 



  
 ≥65岁 

 (n=82) 

18-64岁  

(n=328) 
P值 

血白蛋白 (g/L) 35.5 (31.5-39.8) 37.3 (34.1-39.7) 0.105 

Scr (mmol/L) 104.8 (84.0-162.0) 83.1 (63.6-113.2) <0.0001 

Scr >109.6mmol/L, n (%) 39 (47.6) 88 (26.8) 0.001 

eGFR (ml/min/1.73m2) 55.3 ±  24.8 89.2 ±  28.2 <0.0001 

 CKD 1 stage 8 (9.8) 174 (53.0) 

 CKD 2 stage 23 (28.0) 85 (25.9) 

 CKD ≥3 stage 51 (62.2) 69 (21.0) <0.0001 

血尿酸 (mmol/L) 425 (340-500) 383 (316-453) 0.012 

总胆固醇 (mmol/L) 5.56 (4.65-6.84) 4.55 (3.94-5.33) <0.0001 

三酰甘油 (mmol/L) 1.61 (1.21-2.15) 1.51 (1.08-2.13) 0.541 

老年与非老年IgAN患者临床特征的比较 



  
≥65岁  

(n=82) 

18-64岁  

(n=328) 
P值 

肾小球球性硬化比例 (%) 19.8 ±  18.3 12.5 ±  11.0 0.001 

系膜增生 (M1)，n (%) 35 (42.7) 154 (47.0) 0.488 

毛细血管内增生 (E1)，n (%) 17 (20.7) 47 (14.3) 0.153 

节段肾小球硬化 (S1)，n (%) 59 (72.0) 278 (28.0) <0.0001 

TAIF (T1 or T2)，n (%) 32 (39.0) 81 (24.7) 0.009 

袢坏死 (N1)，n (%) 14 (17.1) 58 (17.7) 0.897 

新月体 (C1)，n (%) 31 (37.8) 125 (38.1) 0.959 

血管硬化，n (%) 67 (81.7) 96 (29.3) <0.0001 

老年与非老年IgAN患者肾组织病理特征的比较 

TAIF 肾小管萎缩/间质纤维化 



尿蛋白定量对肾脏累积生存率的影响 

64.3% 

95.7% 

100% 
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eGFR对肾脏累积生存率的影响 

100% 

82.1% 

88.9% 

48.5% 



肾小管间质病变对肾脏累积生存率的影响 

95.7% 

78.2% 

88.3% 

0% 



The Oxford Classification and 

Validation studies 

   



The Oxford Classification of IgA Nephropathy 



nature reviews | nephrology2009,5:557-559 

The Oxford Classification of IgA Nephropathy 



 Caihong Zeng, Zhihong Liu:Am J Kidney Dis. 2012;60(5):812-820 



Validation study 

Patients:  

          1,026 adults with IgAN 

          from 18 renal centers in China. 

Inclusion Criteria:  

      eGFR >30 mL/min/1.73 m2  

         Proteinuria >0.5 g/24 h   

         Biopsy specimen with 10 or more total glomeruli   

         Followed up for 12 or more months 



Clinical Characteristics 



Reproducibility of pathological grading  

（intraclass correlation coefficients, ICCs） 

Oxford Study Nanjing study 

M (Mesangial hypercellularity) 

 
0.64 0.80 

E (Endocapillary hypercellularity) 

 
0.57 0.66 

S (Segmental sclerosis ) 

  
0.46 0.75 

T (Interstitial fibrosis) 

 
0.79 0.94 



Associations Between Pathologic 

Features and eGFR Slope 



Associations between pathological lesions 

and renal survival (n=1026) 

Pathological grading Oxford Study Nanjing study 

M (Mesangial-cell  hypercellularity) ☆☆ ☆☆ 

E (Endocapillary hypercellularity _ - 

S (Segmental sclerosis or adhesion) ☆☆ - 

T (Interstitial fibrosis) ☆☆☆☆ ☆☆☆☆ 

C (Crescents) - - 

N (Necrosis) Not available - 



A Multi-center  Validation of the Oxford 

Classification of IgAN in Chinese patients 

• We confirmed the associations of mesangial 

hypercellularity (M) and tubular atrophy/interstitial 

fibrosis (T) with kidney disease outcomes. 

 

• We did not find the associations between the lesion of S,E, 

C, and  N and disease outcomes. 

 Caihong Zeng, Zhihong Liu :Am J Kidney Dis. 2012;60(5):812-820 





       A recent review of 13 Oxford classification 

replication studies confirmed the independent 

prognostic value of tubular atrophy and interstitial 

fibrosis in 10 studies, mesangial hypercellularity in 4 

studies, and segmental sclerosis in 4 studies. 

      

Ian S.D. Roberts  Curr Opin Nephrol Hypertens 2013 



Pathological Features  

Endocapillary proliferation (E) Crescents (C) 

Necrosis (N)  

Mesangial cellularity score (M) 

Segmental  
glomerulosclerosis (S) 

Tubular atrophy/ 
interstitial fibrosis (T) 





 Patients:  60 cases 

 Biopsy interval:  >6 months 

 Follow up:  >12 months; Median time: 88m  

 Treatment: Predinison (16); CTX (5); MMF (39) 

Repeat Renal Biopsy 



两次肾活检时的临床表现 

  第一次肾活检 第二次肾活检 P值 

MAP (mmHg) 95 ±  11 92 ±  12 0.276 

尿蛋白定量 (g/24h) 1.98 (1.36 - 3.06) 0.80 (0.34 - 1.63) < 0.001 

尿沉渣红细胞 (万/mL) 195 (83 - 689) 23 (4 - 105) < 0.001 

SCr (mg/dL) 90.17 (72.49 - 127.30) 82.21 (67.18 - 114.26) 0.067 

eGFR (mL/min/1.73m2) 75.7 ±  29.3 88.9 ±  44.3 0.122 

总胆固醇 (mmol/L) 5.75 ±  2.43 5.67 ±  2.53 0.794 

甘油三酯 (mmol/L) 2.08 ±  1.28 1.87 ±  0.97 0.539 



免疫抑制剂治疗后伴E病变患者的临床表现变化 

  E病变好转 (n = 19) E病变持续 (n = 3) 

  第一次肾活检 第二次肾活检 第一次肾活检 第二次肾活检 

尿蛋白定量 

（g/24h） 
2.54 (0.85 - 7.75) 0.80 (0.18 - 4.92) a 1.32 (0.65 - 2.43) 1.64 (1.38 - 2.65) 

尿沉渣红细胞 

（万/mL） 
395 (9 - 15000) 40 (1 - 3000) a 80 (58 - 520) 450 (44 - 450) 

SCr 

（mg/dL） 
1.18 (0.53 - 4.58) 0.81 (0.43 - 1.87)b 1.23 (0.79 - 1.39) 1.30 (0.61 - 2.50) 

eGFR 

 (mL/min/1.73m2) 
72.6 ±  36.2 84.0 ±  57.2  69.5 ±  21.6 67.7 ±  47.2 

a：E病变好转患者的第一次和第二次肾活检比较P < 0.01； 
b：E病变好转患者的第一次和第二次肾活检比较P < 0.05。 



第二次肾活检E病变完全消失，同时伴C和N病变患者比例明显下降 

免疫抑制剂治疗后伴E病变患者肾组织病变的变化 



免疫抑制治疗可以改善肾小球E病变 

第一次肾活检 第二次肾活检 



免疫抑制剂治疗后伴C病变患者临床表现变化 

  C病变好转 (n = 39) C病变持续 (n = 12) 

  第一次肾活检 第二次肾活检 第一次肾活检 第二次肾活检 

尿蛋白定量 

（g/24h） 
1.92 (1.44 - 2.77) 0.61(0.31 - 1.07) a 2.73 (1.09 - 3.42) 1.62 (0.46 - 3.90)  

尿沉渣红细胞 

（万/mL） 
375 (100 - 750) 26 (4 - 80) a 175 (99 - 955) 250 (55 - 1050)  

SCr 

（mg/dL） 
0.99 (0.82 - 1.35) 0.93 (0.76 - 1.13) 1.15 (0.82 - 2.14) 0.96 (0.63 - 2.04) 

eGFR 

 (mL/min/1.73m2) 
80.5 ±  25.7 89.6 ±  29.5 65.1 ±  37.0 83.2 ±  79.5 

a：C病变好转患者的第一次和第二次肾活检比较P < 0.001。 



第二次肾活检时C病变消失，伴E和N病变比例明显下降 

免疫抑制剂治疗后伴C病变患者肾组织病变的变化 



第一次肾活检 第二次肾活检 

免疫抑制治疗可以改善肾小球C病变 



免疫抑制剂治疗后伴N病变患者临床表现变化 

  N病变好转 (n = 31) 
P值 

  第一次肾活检 第二次肾活检 

尿蛋白定量（g/24h） 1.76 (1.36 - 2.76) 0.55 (0.32 - 1.04) < 0.001 

尿沉渣红细胞（万/mL） 375 (120 - 1000) 37 (5 - 80) < 0.001 

SCr（mg/dL） 0.94 (0.79 - 1.44) 0.82 (0.76 - 1.03) 0.102 

eGFR (mL/min/1.73m2) 78.8 ±  31.3 86.4 ±  49.2 0.098 



第二次肾活检时N病变好转，伴E和C病变患者比例明显下降 

免疫抑制剂治疗后伴N病变患者肾组织病变的变化 



第一次肾活检 第二次肾活检 

免疫抑制治疗可以改善肾小球C病变 



       免疫抑制剂治疗，在降低IgAN患者蛋白尿和血

尿的同时可以明显改善肾小球的急性增殖性病变，

包括：毛细血管内增殖性病变（E），新月体（C）

和袢坏死（N）病变。基于肾组织病变特点，选择

治疗方案应该是IgAN治疗中的一个方向。 
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