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ABSTRACT
Background and Objectives: This research study was conducted to determine the correlation 

between the clinicopathologic features and the outcome of membranous nephropathy.
Materials and Methods: Data were retrospectively reviewed from all patients with a 

diagnosis of membranous nephropathy. Demographic, initial laboratory, and clinical findings were 
collected and the biopsy specimens were reviewed to classify them. To compare means, frequency, 
and to find correlation, student t-test, non-parametric x2  and Kendall-tau statistical tests were used 
respectively. A p value less than 0.05 were considered significant. 

Results: It was found out that during the years 1972-1996, 72 out of 2118 kidney biopsies had 
been diagnosed as membranous nephropathy. In this respect, male/female ratio was 2:1 (with a 
range of 1.5-14 years). Meanwhile, 45 out of 72 cases were idiopathic membranous nephropathy 
(IMN). Furthermore, 27 out of 72 had a secondary cause of the disease due to systemic lupus 
erythematosus (11 cases) and HBsAg positive (12 patients). The most common features in both 
groups were nephrotic syndrome and hematuria. In idiopathic and in chronic renal failure groups, 
remission occurred in 20.9% and 20.9 % of the cases respectively during an averaged 2.13 years 
of follow up. The statistical test Kendall-tau was used to determine the correlation between initial 
findings and outcome in IMN. In this regard, a significant direct correlation was found between 
progression to renal failure and proteinuria (p = 0.009) and/or age (p = 0.01) at the time of admission. 
For secondary membranous nephropathy, the outcomes were variable depending on the etiology.

Conclusion: Proteinuria, age, and underlying etiology are the most important factors 
determining the renal outcome in membranous nephropathy.
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Introduction 

In membranous nephropathy (MN), the 
pathological process continues in a 
progressive fashion and may be diagnosed 

during evaluation of asymptomatic proteinuria or 
nephrotic syndrome. MN is divided into idiopathic 
(IMN) and secondary groups. The prevalence 
of idiopathic MN is estimated between 1-6% 
(1). Chronic renal failure develops in 18% of 
children. The relationship between gender, age, 
hypertension, proteinuria, pathological staging 
of IMN, and prognosis has been controversially 
reported (1-12). Secondary MN is associated 
with systemic lupus erythematosus, hepatitis B, 
drugs and so forth (1). Currently, no definitive 
treatment is available for children and most 
studies are limited to adults (1, 2, 4, 13-17). 
Prevalence, etiology and clinical presentation 
of Iranian children with MN have not yet been 
reported in details.

Materials and Methods
Data were retrospectively reviewed 

from all patients (admitted to Markaz Tebi 
Children Hospital, Tehran) with a diagnosis of 
membranous nephropathy from 1972 to 1996. 
Demographic, initial laboratory, and clinical 
findings were collected and the biopsy specimens 
were reviewed to classify them by three separate 
pediatric nephrologists. The renal specimens 
were prepared for light and immunoflourescent 
studies. The light microscopic preparations 
were cut at 4 micrometer thickness, stained 
with Hematoxylin and eosin, periodic acid 
Schiff, Masson trichrome, and silver stain. For 
immunoflourescent studies, tissue sections were 
stained with antisera to IgG, IgA, IgM, fibrin, C3, 
C4, and C1q. Histological classification according 
to Ehrenreich and Churg (18) was used to place 
the biopsy findings into stages I to IV. Urinary 
protein excretion>4 mg/m2/h and >40 mg/m2 /h 
were defined as proteinuria and nephrotic range 
proteinuria respectively. Hematuria was defined 
as more than five red blood cells per high power 
field in the sediment of 10 ml centrifuged fresh 

urine of two specimens. Blood pressure more 
than 95% for age and height was considered 
hypertensive. Remission was defined as absence 
of edema, proteinuria, hemauria, and return of 
serum albumin concentration to normal values 
with normal glomerular filtration rate. Creatinine 
clearance less than 80 ml/min was considered 
as renal failure. The patients with inadequate 
laboratory tests were excluded from the study. To 
compare means, frequency, and to find correlation, 
student t-test, non-parametric x2 and Kendall-tau 
statistical tests were used respectively. A p value 
less than 0.05 were considered significant. 

Results
It was found out that 72 out of 2118 renal 

biopsies have a diagnosis of MN. The average of 
age (± SD) was 7.9 (± 3.6) years (with a range of 
1.5–14 years). Meanwhile, 22 cases were under 5 
years (19 males , 3 females) , 29 were from 5 to 
10 years (19 males, 10 females)  and 21 patients 
were over 10 years (12 males, 9 females). These 
differences were statistically significant (x2, 
p=0.03). In addition, the total was 49 males and 
24 females. 

The common presentations and their frequency 
were as follows: 89% had proteinuria (73.6% of 
them with nephrotic range proteniuria), 76.4% had 
hematuria (11% of them with gross hematuria), 
83.3% with edema, and cases with rare findings 
including hypertension (22%), hepatomegaly 
(19.6%), acute renal failure (14%), and deep 
vein thrombosis (1.38%). According to clinical 
and laboratory findings, 45 out of 72 cases had 
idiopathic MN (62.5 %). Meanwhile, one of 
them had hereditary C4 deficiency. In addition, 
27 out of them were considered secondary due 
to SLE (11 cases), hepatitis B (12 patients), D-
penicillamin (1 patient), rheumatoid arthritis (1 
patient), alopecia areata (1 case), and tuberculosis 
(1 case ). Using ANOVA and Chi square statistical 
tests, the proportion of sex and age groups was 
different for each etiology. Furthermore, MN was 
more common in males and comprised the main 
gender in hepatitis B groups; however, SLE was 
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slightly more frequent in females. This difference 
was statistically significant (p = 0.03). Regarding 
age, MN was observed more frequently in 
children older than 5 years but hepatitis B group 
was much younger than the other groups. This 
differences was also significant (p = 0.013). 

After 25 months of follow up in this study, it 
was obtained that in average (12-120 months) 
28% of the total group achieved remission, 55% 
had persistent proteinuria, and 17% progressed 
to chronic renal inadequacy. Remission was 
seen more frequently in hepatitis B group 
(60%), whereas persistent proteinuria was more 
common in SLE group (73%) and the percentage 
of chronic renal failure was higher in IMN 
group (21%).  Using Jonckheere-Trepsta test 
we found only a significant correlation between 
outcome, age (p = 0.014), and proteinuria (p = 
0.008). Sex, hypertension, hematuria, and initial 
serum creatinine had no significant influence on 
outcome (p>0.05).

Figure 1 shows pathological classification and 
initial presentation of IMN. There was no correlation 
between pathological classification and initial 
presentation of IMN (p>0.05). 

Figure 1: pathological classification and initial
presentation of IMN

Using Ehrenreich and Churg classification, 
20% of them were at stage I, 40% classified 
as stage II, 34% was stage III, and stage IV 
comprised 6% of patients (Figure 2). 

Figure 2: [Top] Thick basement membrane 
of glomeruli and subepithelial spikes on light  
microscopy (Reticulin X100 left – X40 Right), 
[Bottom right] capillary wall are thickened 
and cellularity is normal (H&E X40), [Bottom 
left] Granular subepithelial deposit of IgG on 
Immunoflurecent.

We also found no correlation between stage 
of renal biopsy and initial clinical features, 
laboratory findings, and renal outcome of IMN 
(p>0.05).

Discussion 

Several factors including age at time of 
presentation, gender, hypertension, degree 
of proteinuria, and pathological staging have 
been considered important in determining the 
prognosis of IMN in children, but the existing 
data in this field are limited due to rarity of MN 
in children (1,3-6, 8-10, 12, 16). In this study, 
only severity of proteinuria and onset age had 
adverse effects on outcome. Meanwhile, it has 
been reported that 25% of patients with nephrotic 
syndrome progress to chronic renal failure (13). 
Corticosteroids, cytotoxins, antioxidants, ACEI, 
angiotensin II blockers, and IVIG are used to 
treat these patients, but the obtained results are 
not conclusive (1-2, 13, 15, 16). The rarity of 
disease in children eliminated the need to perform 
a controlled trial. Membranous nephropathy is 
rarely seen in pediatric clinics. The prevalence of 
MN was 3.4% in this study. More than half of the 
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patients were under 10 years and male to female 
ratio was 2:1. A survey of the literature shows the 
same result (1, 7, 9-10, 12).

The most common presentations were 
nephrotic syndrome with hematuria. Isolated 
hematuria and hypertension were less common. 
These results were the same as the other studies 
(1, 4-10, 12). In a study conducted in France (19), 
the isolated proteinuria was reported in 56% of 
cases. This figure was higher than our results. 
This difference is probably due to screening 
asymptomatic proteinuria by urinary analysis. In 
addition, 52% of cases had IMN and 47% had 
associated conditions that included SLE (22%) 
and HBV (20%). Drugs, infectious conditions, 
and other collagen vascular diseases comprised 
5% of cases. The distribution of etiology has been 
the same in literature and neoplasm, autoimmune 
disorders, infectious disease, drugs, and heavy 
metals are also reported as etiologic factors (1, 
4, 7, 11-12). We also found four cases due to D 
penicillamin, tuberculosis, rheumatoid arthritis, 
and alopecia areata. In this respect, MN due 
to rheumatoid arthritis has been reported after 
treatment by gold or D-penicillamin, but there 
are some reports of MN following rheumatoid 
arthritis with no history of drug exposure (20-21). 
Our patients had the same condition. 

 In Africa, China, and Greece, hepatitis B 
is a significant factor in the etiology of MN. 
Those who have received α-interferon show a 
higher percentage of remission and after steroid 
administration, recurrent relapses were observed 
(1, 14, 22-23). In this study, more than half of the 
patients suffered from hepatitis achieved remission 
and only 10% progressed to chronic renal failure. 
Children with SLE remained proteinuric during 
follow up and renal failure was seen only in 9% 
of cases as compared to 20.9 % in IMN. Survey 
of literature showed the same result (1, 11, 17). It 
is obvious that progression to renal inadequacy 
was higher in idiopathic group as compared to 
secondary group. We found the adverse effect 
of proteinuria on kidney outcome, so intensive 
treatment of proteinuria in children with MN may 
improve the survival of renal function. 

Conclusion
proteinuria, age, and underlying etiology are 

the most important factors determining the renal 
outcome in membranous nephropathy.
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