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Abstract 

A Japanese boy developed nephrotic syndrome (NS) and had microscopic hematuria at 

8 years old. Renal biopsy was performed. Light microscopy study revealed mesangial 

proliferation and all immunofluorescent stains (including IgA) were negative, so he was 

diagnosed with non-IgA diffuse mesangial proliferation (DMP). Complete remission 

was achieved at 13 days after the initiation of oral prednisolone, and hematuria also 

disappeared three days later, but the patient developed frequently relapsing nephrotic 

syndrome (FRNS). Cyclosporine A (CyA) was introduced at 10 years old, and there 

were no relapses between then and when it was discontinued at 12 years old. A second 

renal biopsy revealed minimal change without CyA nephrotoxicity. However, there was 

repeated relapse of NS after discontinuation, so CyA was reintroduced eight months 

later, and NS remained in remission thereafter. Microscopic hematuria appeared at 13 

years old, however, with gross hematuria appearing at the time of infection. A third 

renal biopsy revealed mesangial proliferation with IgA-dominant deposition, so the 

patient was diagnosed with IgA nephropathy. Currently (14 years old), CyA treatment 

has been discontinued and the patient is undergoing lisinopril therapy for IgA 

nephropathy, but there are still relapses of NS. To the best of our knowledge, there have 

been no previous reports of a patient with non-IgA DMP at the onset of NS who had 
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later development of IgA nephropathy. The patient showed non-IgA DMP at the onset, 

suggesting that NS with non-IgA DMP and IgA nephropathy have some common 

pathophysiology. Treatment for NS, such as PSL and/or CyA treatment, may suppress 

the clinical manifestation of late IgA nephropathy.  

 

Keywords  

nephrotic syndrome (NS), non-IgA diffuse mesangial proliferation (DMP), frequently 

relapsing nephrotic syndrome (FRNS), cyclosporine A (CyA), IgA nephropathy 
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Introduction 

The most common form of childhood nephrotic syndrome (NS) is idiopathic NS (INS), 

and many of its pathological findings are minimal change disease (MCD) [1]. More than 

90% of cases of MCD respond well to prednisolone (PSL) therapy, so treatment of 

childhood INS typically begins with an initial trial of PSL therapy [2]. Persistent 

hematuria suggests other pathological findings besides MCD, however, and is an 

indication for the necessity of the renal biopsy before treatment [3, 4]. Among cases of 

childhood INS with hematuria, those with mesangial proliferation without IgA deposition 

by immunofluorescence are classified, for example, as diffuse mesangial hypercellularity 

(DMH) or non-IgA diffuse mesangial proliferation (DMP) [4-9]. The clinical features of 

DMH/non-IgA DMP require more detailed clarification. 

By contrast, IgA nephropathy is the most common form of chronic glomerulonephritis 

in Japan. The prognosis has recently been improved by early and appropriate therapeutic 

intervention; renal survival probability is 98.8% at 15 years for children with IgA 

nephropathy [10]. IgA nephropathy in some cases meets the diagnostic criteria for NS, 

but the incidence is low and the course differs from that of typical INS [11, 12]. 

We report the case of a Japanese boy that developed IgA nephropathy during the course 

of treatment for frequently relapsing NS (FRNS). At the onset of NS, pathological 
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findings showed non-IgA DMP. 

 

Case report 

The patient developed NS at eight years of age. He had no remarkable medical history 

and no family history of kidney disease or hearing loss. Also, annual school urine 

screening tests had never detected proteinuria or hematuria. He presented with edema, 

hypoalbuminemia (serum albumin: 1.3 mg/dl), severe proteinuria (urine protein 

creatinine ratio: 15.1 g/gCr) and ‘typical’ childhood INS, with the exception of 

microscopic hematuria (urine-red blood cells: 30-49/high power field) (Table 1). 

Persistent hematuria suggested something other than minimal change disease, so an initial 

renal biopsy was conducted before starting treatment. Light microscopy study revealed 

diffuse mesangial proliferation. All immunofluorescent stains, including IgA, were 

negative (Fig.1a). Electron microscopy study also revealed mesangial proliferation and 

foot process effacement, but there were no dense deposits (Fig.1d); diagnosis was non-

IgA DMP. Complete remission was achieved 13 days after the initiation of oral PSL (60 

mg/m2/day), and hematuria also disappeared by the 16th day. The course was thought to 

be consistent with DMP. PSL was administered at a dose of 60 mg/m2 for a total of four 

weeks and then 40 mg/m2 for four weeks, in accordance with published guidelines [13]. 
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Although he had steroid-sensitive NS, he relapsed 9, 11, 15, and 16 months later, and was 

diagnosed with FRNS. CyA was therefore introduced at the age of 10 years and there was 

no relapse between then and discontinuation two years later (12 years old). At that time, 

a second renal biopsy was taken (Table 1, Fig.2) and light microscopy study revealed no 

CyA nephrotoxicity with minimal change (Fig.1b). Immunofluorescent staining and 

electron microscopy study were not performed. The patient did not develop steroid-

resistant NS. Although he had steroid-sensitive NS, he had relapse at 1, 4, 5, and 8 months 

later, and CyA was reintroduced. During the second course of CyA treatment, there were 

no further relapses of NS, but microscopic hematuria appeared at 13 years old, and gross 

hematuria also sometimes appeared if he had an infection. A third renal biopsy was taken 

at 14 years old (Table 1, Fig.2). Light microscopy study revealed diffuse mesangial 

proliferation (Oxford classification: M1, E1, S0, T0, C0). IgA was positive in just the 

glomerular mesangial region, indicating IgA nephropathy (Fig.1c, 1f). Electron 

microscopy revealed no foot process effacement, but there were electron-dense deposits 

in the mesangium (Fig.1e). Galactose-deficient IgA1 (Gd-IgA1) was also positive in the 

glomerular mesangial region, which supports the diagnosis of IgA nephropathy (Fig. 1g-

i) [14, 15]. Now 14 years old, the patient has discontinued CyA treatment and is receiving 

lisinopril therapy for focal IgA nephropathy, but he continues to have relapses of NS. 
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Discussion 

Our patient was diagnosed with non-IgA DMP because of mesangial proliferation 

without IgA deposition, and because his urinary protein and microscopic hematuria 

quickly disappeared after beginning steroid therapy. He later had frequent relapses, 

microscopic and then eventually macroscopic hematuria. Aside from this re-emergence 

of microscopic hematuria and then emergence of macroscopic hematuria, the patient’s 

clinical course was consistent with that of INS. However, he developed IgA nephropathy, 

evidenced both by pathological findings (mesangial proliferation with IgA-dominant 

deposition [Gd-IgA1 positivity]), and clinical findings (persistent microscopic hematuria 

and gross hematuria at the time of infections). The possibility that he had an coincidental 

combination of the two different diseases cannot be ruled out, but it should be noted that 

he had DMP (but IgA negativity) at the initial renal biopsy. This suggests that NS with 

non-IgA DMP could have common pathophysiology with IgA nephropathy. 

To the best of our knowledge, there have been no previous reports of a patient with non-

IgA DMP at the onset of NS who had later development of IgA nephropathy. The course 

of this case is thus thought to be very unusual. However, Maekawa et al. [15] reported a 

similar case in which a girl with NS had FRNS at 3 years old. Microscopic hematuria 
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appeared at 17 years old, and a renal biopsy at 19 years old showed mesangial 

proliferation with IgA-dominant deposition. She was diagnosed with IgA nephropathy, 

although the renal pathology at the onset of NS was unknown. Elsewhere, Umeda et al. 

[16] reported the case of a girl with IgA nephropathy that was diagnosed with NS at 5 

years old. She had IgA deposition and minimal change at the initial renal biopsy. 

Microscopic hematuria and gross hematuria developed at 9 years old, and after 16 

incidences of relapse, renal biopsy showed mesangial proliferation with IgA-dominant 

deposition. Taken together with our patient’s case, we suggest the possibility of latent IgA 

nephropathy in childhood INS, which has the potential to become symptomatic. Frequent 

relapses of NS may also contribute to the development of IgA nephropathy in some cases. 

Treatment for NS, such as PSL and CyA treatment, may suppress the clinical 

manifestation of late IgA nephropathy. Although there are few such reported cases and 

the conclusions are speculative, it is hoped that this case will trigger further investigations. 
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Figure Legends. 

Fig.1: Light microscopy study at 8 years old showed diffuse mesangial proliferation. No 

deposition was shown in immunofluorescent study including IgA (1a, periodic acid-

Schiff stain, original magnification×400). Electron microscopy study at the same time 

showed mesangial proliferation and foot process effacement, but there were no dense 

deposits (Fig.1d). Light microscopy study at 12 years old showed minimal change in the 

disease without CyA nephrotoxicity. Immunofluorescent study was unavailable at that 

time (1b, periodic acid-Schiff stain, original magnification×400). Light microscopy at 

14 years old showed diffuse mesangial proliferation, and IgA deposition was shown in 

the immunofluorescent study, which indicate IgA nephropathy (1c, periodic acid-Schiff 

stain, original magnification×400; 1f, green, IgA). Electron microscopy study at that 

time showed no foot process effacement, but there were dense deposits in the mesangium 

(1e). Immunofluorescent study at 14 years old showed that IgA (1g, red) and Gd-IgA (1h, 

green) were both positive (1i, merged).  

Fig.2. Clinical course 

At the onset of NS (8 years old), the patient underwent an initial renal biopsy. He 

relapsed four times within a year, and was diagnosed with FRNS, so CyA was introduced 

at 10 years old. There were no relapses after the initiation of CyA, and the administration 

of CyA was discontinued after two years (12 years old). At the same time, a second renal 



13 
 

biopsy was conducted. After that, he relapsed four times within a year, and CyA was 

reintroduced eight months later. During the second course of CyA treatment, he had no 

relapses of NS, but microscopic hematuria appeared at 13 years old. He underwent a third 

renal biopsy at 14 years old. (NS: nephrotic syndrome) 

 

Table 1: Laboratory data at the time of admission for the first, second and third renal 
biopsies. 
 First renal 

biopsy 
Second renal 
biopsy 

Third renal 
biopsy 

 

【Blood test】 
    

WBC 8300 5500 4800 /μl 
Hb 12.2 10.6 12.2 g/dl 
Plt 35.4×104 28.6×104 30×104 /μl 
CRP 0.03 0.02 0.02 mg/dl 
BUN 22.6 13 20.8 mg/dl 
Cre 0.47 0.41 0.71 mg/dl 
eGFR 94.6 143 110 ml/min/1.73m2 
UA 5.5 4.1 8.2 mg/dl 
TP 4.5 7.1 7.6 mg/dl 
Alb 1.3 3.8 4.2 mg/dl 
IgG 709 1573 1486 mg/dl 
IgM 221 173 182 mg/dl 
IgA 235 255 321 mg/dl 

【Urinalysis】 
    

Pro 4+ +- 1+  
OB 3+ +- 3+  
Glu - - -  
Upro/Ucr 15.1 0.14 0.12  
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RBC 30-49 1-4 50-99 /HPF 
β2MG 540 43 36 μg/L 

 
WBC: white blood cell, Hb: hemoglobin, Plt: platelet, CRP: C-reactive protein, BUN: 
blood urea nitrogen, Cr: creatinine, UA: uric acid, TP: total protein, Alb: albumin, IgG: 
immunoglobulin G, IgM: immunoglobulin M, IgA: immunoglobulin A, Pro: protein, OB: 
occult blood, Glu: glucose, Upro/Ucr: urinary protein creatinine ratio, RBC: red blood 
cell, HPF: high power field, β2MG: β2-microglobulin 
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