Original Paper
The spectrum of nephrotic IgA nephropathy
Y.K. Wen1 and M.L. Chen2
1Division of Nephrology, Department of Internal Medicine, 2Department of Pathology, Changhua Christian Hospital, Changhua, Taiwan

Running title: Nephrotic IgA nephropathy
Correspondence to Dr. Y.K. Wen
Division of Nephrology, Department of Internal Medicine, Changhua Christian Hospital, 135 Nanhsiao Street, Changhua, 500, Taiwan
E-mail: wensnake1100@yahoo.com.tw
Tel: +886-4-7238595 ext 1371CLINICAL STUDY

Abstract. Background: The prognostic significance of nephrotic-range proteinuria in IgA nephropathy is unclear due to the limited number of cases reported. The goal of this study is to define the clinical features and outcome in nephrotic IgA nephropathy. Methods: Twenty-three patients with biopsy-proven IgA nephropathy who presented with nephritic-range proteinuria were identified from 2000 to 2010 at a medical center in Taiwan. The patients’ records were retrospectively reviewed with respect to clinical presentation, morphology of renal biopsy, treatment, and outcome. Results: The histological Haas classification of IgA nephropathy of the 23 patients included 1 class I (4.3%), 8 class II (34.8%), 10 class III (43.5%), and 4 class IV (17.4%). Among the 23 patients, 19 patients (82.6%) received angiotensin converting enzyme inhibitors/angiotensin II receptor blockers and 14 patients (60.9%) were treated with corticosteroids. Complete and partial remission were achieved in 12 (52.2%) and 6 (26.1%) patients, respectively. In comparison of clinical outcome, there were no statistically significant differences between steroid-users and non-steroid-users. However, in a subgroup of patients with mild glomerular change (Haas classification of I and II), steroid-users had a significantly higher complete remission rate than non-steroid-users (83.3% vs. 0%; p = 0.048). Conclusions: Lowering proteinuria can be achieved in a high percentage of patients with nephrotic IgA nephropathy. Treatment with corticosteroids is encouraged in patients with mild glomerular change.
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Introduction
IgA nephropathy is considered to be the most common form of primary glomerulonephritis in the world [1]. The importance of the disease is further highlighted by the fact that approximately 25–30% of patients reaching end-stage renal disease (ESRD) within 20 years of diagnosis [2]. The typical presentation of macroscopic hematuria following an upper respiratory infection is most common in the second and third decades of life and is almost never the presenting symptom after the age of 40 years. Asymptomatic urinary abnormalities, microscopic hematuria with or without proteinuria, are a common presentation and with increasing age these features are more likely to be accompanied by renal impairment and hypertension when first seen. Nnephrotic-range proteinuria is distinctly uncommon in patients with IgA nephropathy and occurs in around 5% of cases. The clinical and histological characteristics of patients with this uncommon feature of IgA nephropathy are not well defined due to very few studies addressed on this issue [3, 4, 5]. In this study, we report our experience and provide a summary of such cases.
Methods
Between January 2000 and June 2010, a total of 256 patients were diagnosed with IgA nephropathy at a medical center in Taiwan. The diagnosis of IgA nephropathy was based on the presence of mesangial IgA deposition as the predominant or co-dominant immunoglobulin on immunofluorescent staining and mesangial electron-dense deposits on electron microscopy. Patients with systemic lupus erythematosus, Henoch-Schönlein purpura, liver cirrhosis, and infection-associated glomerulonephritis were excluded in this study by detail clinical history, laboratory data, and histological findings. We also excluded patients with diffuse crescentic glomerulonephritis (defined as >50% of glomeruli affected by crescent) and advanced chronic glomerulonephritis (defined as >40% global sclerosis of glomeruli and/or >40% tubular atrophy). Demographic and clinical data were reviewed retrospectively for age, gender, medical history, presenting symptoms, medications, time to remission, and follow-up duration. We collected laboratory data including daily urinary protein excretion (g/24 hours or urinary protein-to-creatinine ratio), degree of hematuria, serum creatinine, albumin, and total cholesterol levels. Scoring of hematuria was on the number of red blood cells per high power field in sediment, and was graded as 0 if 0–5, 1 if 6–20, 2 if 21–50, 3 if 51–100, and 4 if >100. Histological findings were reviewed for the number of glomeruli and the presence of mesangial hypercellularity, glomerulosclerosis, crescent, endocapillary proliferation, tubular atrophy, interstitial fibrosis, and foot process effacement. All cases were reported based on Haas classification system, which were classified into subclasses I–V: class I, minimal histological lesion; class II, focal and segmental sclerosis with at most a minimal increase in mesangial cellularity; class III, focal proliferative glomerulonephritis with <50% glomerular hypercellularity; class IV, diffuse proliferative glomerulonephritis with >50% glomerular hypercellularity; class V, advanced chronic glomerulonephritis with >40% global sclerosis of glomeruli and/or >40% tubular atrophy [6].
Nephrotic syndrome was defined by the presence of edema, heavy proteinuria of >3.5 g/day, hypoalbuminemia of <3.5 g/dL, and/or hypercholesterolemia of >200 mg/dL. Complete remission was defined as the absence of proteinuria (<0.2 g/day) and trace or negative urinary albumin on a dipstick test. Partial remission was defined as a decrease in proteinuria by >50% from baseline and <3.5 g/day. Early remission in steroid-responder was defined as the period of time to remission <3 months after the administration of corticosteroids. In contrast, late remission in steroid-responder was defined as the period of time to remission >3 months after the administration of corticosteroids. Spontaneous remission was referred to the occurrence of remission without the use of corticosteroids or other immunosuppressive agents. Relapse was defined as the recurrence of significant proteinuria of >1.0 g/day or >3+ urinary albumin on the dipstick test and edema.
Statistical analyses were performed using SPSS version 12 (SPSS Inc., Chicago, IL, USA) for Windows and produced by simple nonparametric test (Mann–Whitney U test and Fisher’s exact test). A p value <0.05 was considered significant.
Results
Of the 256 patients with biopsy-proven IgA nephropathy, nephrotic-range proteinuria was present in 29 patients (11.3%). Except for 6 patients who were lost to follow-up within 6 months after diagnosis, the remaining 23 patients who were followed for at least 12 months were included in this study. The clinical characteristics of the 23 patients are summarized in Table 1. There were 9 males and 14 females. The mean age at the time of diagnosis was 41 ± 21 years (range 13–73 years). Hypertension was present in 8 patients (34.8%); and 2 patients had been diagnosed with hypertension before the diagnosis of IgA nephropathy. Two elderly patients also had diabetes mellitus. Hematuria was detected in 22 patients (95.7%), 1 of whom presented with gross hematuria. Overt nephrotic syndrome was present in 19 patients (82.6%). The mean urinary protein excretion was 6.26 ± 3.11 g/day (range 3.57–13.7 g/day). The mean serum albumin level was 2.70 ± 0.84 g/dl (range 1.2–4.1 g/dl). Three patients had moderate renal insufficiency (serum creatinine >1.5 mg/dl) at the time of renal biopsy. All patients underwent a renal biopsy at the nephrotic stage. The histological Haas classification of IgA nephropathy of the 23 patients included 1 class I (4.3%), 8 class II (34.8%), 10 class III (43.5%), and 4 class IV (17.4%). Focal glomerular crescent formation was present in 5 patients (6.7–37.5% of glomeruli affected by crescents). No concomitant diabetic glomerulosclerosis was noted in the 2 patients with underlying diabetes mellitus.
Among the 23 patients, 19 patients (82.6%) received angiotensin converting enzyme inhibitors/angiotensin II receptor blockers (ACEI/ARB) and 14 patients (60.9%) were treated with corticosteroids or immunosuppressive combination therapy (Table 1). After a mean follow-up time of 51.3 ± 32.3 months (range 12–118 months), complete remission was achieved in 12 patients (52.2%). The mean period of time to complete remission was 11.2 ± 12.3 months (range 1–41 months). We summarize three patterns of complete remission in Table 2, including 5 steroid-responders with early remission, 4 steroid-responders with late remission, and 3 spontaneous remission. Although statistical analysis was not feasible due to the small number of cases, we find that steroid-responders with early remission group had a younger age, lower incidence of hypertension and impaired renal function, less severity of hematuria, higher rate of relapse, and minimal glomerular change on renal biopsy. The 3 patients who underwent spontaneous remission showed similar clinical features to those who achieved complete remission with corticosteroids treatment. Of the 3 patients, 2 were treated with ACEI/ARB. The periods of time to spontaneous remission were 3, 18, and 41 months, respectively. Interestingly, spontaneous remission occurred even in patients with advanced glomerular damage (2 class III, 1 class IV). Relapse occurred in 4 patients with complete remission, and all occurred in steroid-responders with early remission. Of the remaining 10 patients, 6 patients (26.1%) entered partial remission, 1 patient (4.3%) had sustained nephritic-range proteinuria, and 4 patients (17.4%) with ESRD had to be submitted to chronic dialysis. Of the 4 patients with ESRD, all had advanced glomerular damage (3 class III, 1 class IV).
We subdivided the 23 patients into steroid-users group (n = 14) and non-steroid-users group (n = 9) (Table 3). The baseline parameters appeared to be comparable between the two groups with respect to age, gender, severity of hematuria, daily urinary protein excretion, serum creatinine and albumin levels, and histological findings. In comparison of clinical outcome, steroid-users had a higher rate of complete remission than non-steroid-users, although this finding was not statistically significant (64.3% vs. 44.4%; p = 0.417). Noteworthily, in a subgroup of patients with mild glomerular change (Haas classification of I and II), steroid-users had a significantly higher complete remission rate than non-steroid-users (83.3% vs. 0%; p = 0.048).
Discussion
Several studies have shown that proteinuria is one of the strongest predictors of outcome in IgA nephropathy [2, 7, 8]. Whereas most studies use a proteinuria cutoff of 1 g/day, above which increased risk for renal failure develops [2, 7, 8], others contend that an increased risk stars above 0.5 g/day [9]. Although proteinuria is a known risk factor for progression of IgA nephropathy, important questions regarding its role in the prognosis of IgA nephropathy remain. First, timing of measurement requires clarification; proteinuria at the onset often is not a predictor of outcome by multivariate analysis, whereas proteinuria during follow-up (at 1 year or later) may better indicate prognosis [9, 10, 11]. Second, the prognostic value of “partial remission” in proteinuria has been established recently in other forms of glomerulonephritis, including membranous nephropathy and focal segmental glomerulosclerosis [12, 13], the relevance of such a definition and its value in IgA nephropathy remain to be determined. A recent study showed that patients who reached <1 g/day proteinuria regardless of whether the initial proteinuria was mild or in nephrotic range and whether partial remission was reached spontaneously or with intervention, had an excellent prognosis, similar to patients whose proteinuria never exceeded 1 g/day [7]. This underscores the impact of proteinuria reduction in IgA nephropathy and the clinical relevance of defining partial remission in this disease as a valuable prognostic indicator.
Although significant but non-nephrotic proteinuria is frequently found in patients with IgA nephropathy, nephrotic-range proteinuria is considered uncommon in these patients. The prognostic significance is unclear due to the limited number of cases reported. One previous study suggested that the nephrotic-range proteinuria in IgA nephropathy does not inevitably indicate a poor prognosis [14]. A recent study of 24 patients with nephrotic IgA nephropathy with or without corticosteroids treatment showed an overall remission rate of 87.5% (50.0% complete remission and 37.5% partial remission) [5]. Our data show a comparable remission rate of 78.3% in such cases (52.2% complete remission and 26.1% partial remission). As mentioned above, lowering proteinuria markedly decreases the risk for progression regardless of their starting point. Therefore, the high remission rate may contribute to a relatively favorable outcome in patients with nephrotic IgA nephropathy.
The nephritic IgA nephropathy could be divided into two distinct subgroups. One is characterized by minimal glomerular change, preserved renal function, rapid response to steroid, relapse during steroid tapering and steroid dependence. Some have suggested that these cases represent a variant type of IgA nephropathy; however, others have proposed that these cases might be a variant type of minimal change disease or coincidental occurrence of IgA nephropathy and minimal change disease [15, 16, 17]. This observation justifies the use of steroid analogous to minimal change disease. A small randomized controlled trial of steroid in nephrotic IgA nephropathy confirms this approach as there was remission of proteinuria only in patients with minimal glomerular change [3]. Our data also demonstrate that steroid is beneficial to selected patients with mild glomerular damage. Five of the 6 patients (83.3%) with a lower grade Haas classification (1 class I, 5 class II) reached complete remission with steroid, whereas none of the 3 patients with a lower grade Haas classification (3 class II) receiving no steroid got complete remission. The other is characterized by significant glomerular damage and progressive renal dysfunction. There is little evidence to recommend treatment choices for these cases. Two small case series studies reported a complete remission rate of 36% and 50%, respectively, with steroid treatment in patients with Haas classification III and IV [4, 5]. In our series, a comparable complete remission rate was observed between steroid-users and non-steroid-users (50% vs. 50%). Furthermore, a longer time to remission was required in this subgroup of patients [5]. Interestingly, 3 patients underwent spontaneous remission. A literature review showed that only a few cases of spontaneous resolution of heavy proteinuria in IgA nephropathy with conservative treatment have been documented [5, 18, 19]. The natural history and underlying mechanism remain to be elucidated.
In conclusion, our results suggest that lowering proteinuria can be achieved in a high percentage of patients with nephrotic IgA nephropathy. Although the overall outcome was not statistically different between steroid-users and non-steroid-users, treatment with corticosteroids is advocated in a subgroup of patients with mild glomerular change because of excellent remission with steroid treatment. The benefit of steroid treatment in patients with severe glomerular change remains controversial.
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Table 1 Clinical characteristics and histological subclasses in patients with nephrotic IgA nephropathy.
No. of patients                                            23

Age (years), mean ± SD                                     41 ± 21 (range 13–73)
Gender (Male/Female)                                      9/14

Hypertension, fraction of patients (%)                          8/23 (34.8%)

Diabetes                                                 2
Hematuria, fraction of patients (%)                            22/23 (95.7%)

Macrohematuria, fraction of patients (%)                       1/23 (4.3%)

Nephrotic syndrome, fraction of patients (%)                    19/23 (82.6%)

Proteinuria (g/day), mean ± SD                               6.26 ± 3.11 (range 3.57–13.7)

Serum albumin (g/dL), mean ± SD                            2.70 ± 0.84 (range 1.2–4.1)

Serum creatinine at the time of biopsy (mg/dL), mean ± SD        1.1 ± 0.4 (range 0.7–2.2)
Histological subclasses

  I                                                     1/23 (4.3%)

  II                                                    8/23 (34.8%)

  III                                                   10/23 (43.5%)

  IV                                                    4/23 (17.4%)

Treatment modalities, fraction of patients (%)

  None                                                  1/23 (4.3%)

  ACEI/ARB alone                                        8/23 (34.8%)

  Corticosteroids alone                                     1/23 (4.3%)

  ACEI/ARB + Corticosteroids                               4/23 (17.4%)

  Corticosteroids + Cyclosporine                             2/23 (8.7%)

  ACEI/ARB + Corticosteroids + Cyclophosphamide             3/23 (13.0%)

  ACEI/ARB + Corticosteroids + Chlorambucil                  1/23 (4.3%)

  ACEI/ARB + Corticosteroids + Cyclosporine                  3/23 (13.0%)

Outcome, fraction of patients (%)

  Complete remission                                      12/23 (52.2%)

  Partial remission                                         6/23 (26.1%)

  Sustained nephrotic-range proteinuria                        1/23 (4.3%)
  End-stage renal disease                                    4/23 (17.4%)

ACEI = angiotensin converting enzyme inhibitors, ARB = angiotensin II receptor blockers.
Table 2 Clinical parameters and histological subclasses of nephrotic IgA nephropathy in patients with different remission patterns.
	Variables
	Steroid-responders with early remission              (n = 5)              Mean ± SD or No.(%)
	Steroid-responders with late remission      (n = 4)             Mean ± SD or No. (%)
	Spontaneous remission          (n = 3)         Mean ± SD or No. (%)

	Clinical parameters

	Age (years)
	35 ± 21
	52 ± 20
	48 ± 23

	Gender (male/female)
	1/4
	2/2
	0/3

	Hypertension
	0 (0%)
	1 (25%)
	2 (66.7%)

	Hematuria (score)
	0.4 ± 0.5
	2.8 ± 1.5
	2.7 ± 1.5

	Serum creatinine (mg/dL)
	0.82 ± 0.17
	1.30 ± 0.73
	0.90 ± 0.35

	Serum albumin (g/dL)
	2.08 ± 1.15
	2.78 ± 0.69
	3.07 ± 0.31

	Proteinuria (g/day)
	6.45 ± 4.10
	5.96 ± 2.49
	4.47 ± 1.42

	Time to remission (months)
	1.6 ± 0.9
	13.3 ± 7.9
	20.7 ± 19.1

	Relapse
	4 (80%)
	0 (0%)
	0 (0%)

	Histological subclasses of IgA nephropathy

	I
	1
	0
	0

	II
	3
	1
	0

	III
	1
	2
	2

	IV
	0
	1
	1


Table 3 Comparison of clinical parameters and histological subclasses of nephrotic IgA nephropathy between steroid-users and non-steroid-users.
	Variables
	Steroid-users              (n = 14)              Mean ± SD or No. (%)
	Non-steroid-users      (n = 9)             Mean ± SD or No. (%)
	p value

	Clinical parameters

	Age (years)a
	39 ± 21
	52 ± 19
	0.109

	Gender (male/female)b
	6/8
	3/6
	1.000

	Follow-up period (months)a
	55.4 ± 34.0
	44.8 ± 30.0
	0.557

	Hypertensionb
	3 (21.4%)
	5 (55.6%)
	0.179

	Hematuria (score)a
	1.7 ± 1.6
	1.6 ± 1.7
	0.734

	Serum creatinine (mg/dL)a
	1.07 ± 0.44
	1.18 ± 0.35
	0.369

	Serum albumin (g/dL)a
	2.29 ± 0.62
	2.72 ± 0.46
	0.096

	Proteinuria (g/day)a
	5.81 ± 2.92
	6.97 ± 3.45
	0.439

	Histological subclasses of IgA nephropathy

	I
	1 (7.1%)
	0 (0%)
	

	II
	5 (35.7%)
	3 (33.3%)
	

	III
	6 (42.9%)
	4 (44.4%)
	

	IV
	2 (14.3%)
	2 (22.2%)
	

	Outcome

	Remissionb
	11/14 (78.6%)
	7/9 (77.8%)
	1.000

	Complete remissionb
	9/14 (64.3%)
	3/9 (33.3%)
	0.214

	  I and II
	5/6 ((83.3%)
	0/3 (0%)
	0.048*

	  III and IV
	4/8 (50%)
	3/6 (50.0%)
	1.000

	Partial remissionb
	2/14 (14.3%)
	4/9 (44.4%)
	0.162

	Sustained nephrotic proteinuriab
	1/14 (7.1%)
	0/9 (0%)
	1.000

	End-stage renal diseaseb
	2/14 (14.3%)
	2/9 (22.2%)
	1.000


aData were analyzed by Mann-Whitney U test, bData were analyzed by Fisher’s exact test,

*p value <0.05.
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