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SUMMARY Clinicopathological studies of 89 cases of idiopathic membranous glomerulonephritis
was carried out to investigate the clinical and histopathological characteristics of the disease. The
results were compared with those of previous published reports to observe whether any difference
between Japanese and caucasian patients exists. There were no obvious differences as to main
clinical features, although an apparently better prognosis in our data was observed during long term
follow up. In renal biopsy findings, especially glomerular capillary wall injuries, the prevalence of
advanced electron microscopic stages (stages III and IV) was higher in the Japanese cases. A higher
rate of clinical remission was observed in the treated group. It was concluded that Japanese cases

had an obviously better prognosis despite having more advanced histological findings than the
caucasian patients.

Idiopathic membranous glomerulonephritis is one of
the most common types of adult glomerular diseases.
The clinical features, as well as the characteristic
pathological findings-diffuse thickening of the glo-
merular capillary wall due to subepithelial deposit of
immune complex-are well defined. The causes and
pathogenetic mechanisms in these patients, however,
are not well understood in spite of recent advances in
immunopathology and experimental modelling.'`3
The disease has generally been considered to have a
rather benign prognosis, and yet long term action
seems to be definitely affected by geography and
race.24 Furthermore, the effect of treatment on the
prognosis, or the necessity of steroid or immuno-
suppressive drugs, or both, has been the subject of
debate among clinicians for the past fifteen years. 1-5
To obtain further information on these clinically
important matters we carried out a retrospective
study of idiopathic membranous glomerulonephritis
and compared the results with those reported by
doctors from the United States and several European
countries.

Patients and methods

Of the 1957 cases, whose renal biopsy tissues were
observed at the department of pathology, Keio Uni-
versity, between 1964 and 1982, 137 had been diag-
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nosed as membranous glomerulonephritis. After
excluding 48 secondary cases the remaining 89
patients were diagnosed as having idiopathic mem-
branous glomerulonephritis. These patients were
studied retrospectively in this series to observe the
clinical and histological characteristics of the disease.
They were referred to Keio University Hospital, or

its affiliated hospitals, for diagnostic evaluation of
nephrotic or chronic nephrotic syndrome, chance
proteinuria or haematuria, or both, as well as for ade-
quate treatment and follow up. Clinical data per-
taining to the history, serial physical findings, labora-
tory data, information on methods of treatment and
effects on prognosis were collected from the referring
doctors of each hospital and analysed. A control
study was not performed for treatment, because this
was done retrospectively. The patients were followed
for at least two years or more and six years on average
after renal biopsy had been performed.
The biopsy specimens were examined by light and

electron microscopy in all cases and by immuno-
fluorescence microscopy in more than three quarters
of the cases. To avoid differences in evaluating histo-
logical findings all specimens were reviewed by one of
us (HS, a renal pathologist) by obtaining all histolog-
ical material from the referring hospitals, in accord-
ance with the criteria of World Health Organisation's
histological classification of renal disease.6
The results were compared with those reported in

the published findings with particular emphasis on:
clarification of the geographical or racial differences;
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Table 1 Aetiology ofmembranous glomerulonephritis expressed as percentage

Source

Abe Noel Zollinger Ehrenreich
(Japan) (France) (Switzerland) (USA)
(n = 137) (n = 140) (n = 60) (n = 167)

Idiopathic 65 83* 77 62Secondary 35 17* 23 38Hepatitis B 5-1 07 8-3Syphilis 0 7 2-4Filariasis 1-4
SLE 23-4 3-6 6-7 6-6PSS 07
Dermatomyositis 0 7
Sjogren's syndrome 0-7
Allergy 0-6Gold 1 5 64 4-8 4.2**Penicillamine 07 14 1-6
Mercurial 1.4
Malignancy 15 14 16 1-8Diabetes mellitus 0 7 16-8Pregnancy 5 4

*p < 0 001 v author's data.
**The value indicates the sum of the cases due to gold and penicillamine treatment.

Table 2 Clinicalfeatures ofidiopathic membranous glomerulonephritis

Abe (Japan) Gluck (USA) Noel (France)
(n = 89) (n = 38) (n = 116)

Average age at onset (years) 39-1 44 37-6Cases younger than 15 years 7 5 6Sex ratio (M:F) 1-07 1-38 1-07Initial manifestation:
Oedema 44 74**
Proteinuria 56 26**

Microscopic haematuria (> 5 RBCs/HPF) 49 42 55
Hypertension (>150/90mm Hg) 25 47* 18Impaired renal function:
BUN (>20mg/lOOml) 15 18
Creatinine (> 1-5 mg/l00 ml) 6 6Nephrotic syndrome 75 92 76

*p < 005 v author's data; **p < 0 01 v author's data.

prevalence of the disease, main clinical features; out-
come; actual survival curve; electron microscopic
stage of the glomerular capillary wall and its relation
to the prognosis; and the effect of treatment on clini-
cal remission.
The nephrotic syndrome was defined as proteinuria

of > 3 5 g/24 hours, together with a serum protein of
<6-0 g/I00 ml, or a serum albumin of <3 0g/I00 ml;
hypertension as consistently higher than
150/90mm Hg during the observation period; micro-
scopic haematuria as more than 5 red blood cells in
every high power field of urine sediment; and
impaired renal function as a creatinine clearance of
<70 ml/minute, or a serum creatinine of
> 5 mg/l00 ml in this series. According to the
findings of published reports, however, a slight
difference in these criteria was found.
For statistical analysis, Student's ttest and the x2

test were used.

Results

PREVALENCE
Of the 1957 patients who underwent renal biopsy due
to glomerular diseases, 89 were diagnosed as having
idiopathic membranous glomerulonephritis, placing
the prevalence of the disease at 4-5%. The rate of
prevalence in previous reports lay between 3-3 and
14.5%.7
The cases excluded because of a diagnosis of sec-

ondary membranous glomerulonephritis numbered
48. Table I shows that systemic lupus erythematosus,
hepatitis B, gold treatment and malignancy were
often found to be associated with the disease,
although the ratio was obviously different in the
previous reports.7 9 The ratio of 35% in our data
was somewhat higher than those ratios cited by Noel9
and Zollinger,7 but nearly the same as that cited by
Ehrenreich.8
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Table 3 Outcome ofidiopathic membranous glomerulonephritis

Outcome (%)

No of Clinical Impaired renal Terminal renal
cases remission function failure Death

Abe (Japan) 89 33 (37) 6 (7) 2 (2) 0 (0)
Ehrenreich (USA) 103 17 (17) 9 (9) 28 (27)*
Gluck (USA) 38 3 (8) 9 (24) 3 (8) 8 (21)*
Noel (France) 116 27 (23) 11 (9) 11 (9) 25 (22)*

*p < 0001.

MAIN CLINICAL FEATURE
Table 2 summarises the main clinical features of the
disease. The average onset was 39 years of age, and
the cases younger than 15 years of age comprised 7%.
Men were slightly more affected than women, the sex

ratio being 1-07.
The most common initial signs were oedema or

proteinuria. The percentage of proteinuria was more

than half, but among the cases without nephrotic syn-

drome, the percentage rose to 68%. Most of these
cases were found to be chance proteinuria. They were
discovered by regular physical check ups performed
for students, employees of bureaux, and companies,
or for regional inhabitants. The average amount of
proteinuria was 7-4 g/24 hours.

Microscopic haematuria was found in 49% of the
patients, but macroscopic haematuria was not
observed. The prevalence of hypertension was 25%,
that of impaired renal function at initial checkup 6%,
and the rate of nephrotic syndrome during the obser-
vation period 75%, respectively. Comparing our data
with those cited by Gluck"0 and Noel,9 the ratios
listed were nearly the same, but there were a few
exceptions. Therefore, the geographical or racial
differences of the main clinical features were not
evident.

OUTCOME
Table 3 describes the outcome at final follow up by
indicating the percentage of clinical remission,
impaired renal function, terminal renal failure and
death. The cases with nephrotic syndrome and the
unchanged group have been omitted as it was impos-
sible to exclude the overlap cases in the published
reports.
At the average follow up of six years, complete

remission was observed in 37% of the cases, impaired
renal function in 7%, terminal renal failure in 2%,
and death in 0%, respectively. Twenty per cent of the
cases continued to be nephrotic at the end of the
observation period.

According to the findings of published reports,
Ehrenreich8 noted clinical remission in 17%, Gluck"0
in 8%, and Noel9 in 23%. These percentages were

considerably less than those of our data. Comparing
the rate of unfavourable outcome-that is, the sum of
impaired renal function, terminal renal failure, and
death, the differences became more evident; the rate
was 9% in our data, whereas it was 36%
(Ehrenreich8), 53% (Gluck'0), and 40% (Noel9),
respectively.

ACTUAL SURVIVAL
The figure shows the actual survival of the patients
with the disease. In addition to our data, those
reported by the doctors of five different countries
are included: Cameron (United Kingdom),11 Frank-
lin (United States),12 Noel (France),9 Nyberg
(Finland),13 and Takahashi (Japan).14 It seems that
the disease generally had a good prognosis, although
there were obvious differences among the rates of sur-
vival (figure). Results from our studies showed an
excellent survival curve.

ASSOCIATION OF NEPHROTIC SYNDROME WITH
OUTCOME
It has been reported that in the cases with nephrotic
syndrome, the disease is more likely to progress than
in non-nephrotic cases.459 1 Table 4 indicates the
percentage of clinical remission and that of renal
insufficiency with and without nephrotic syndrome.
The rate of renal insufficiency was considerably
higher in the cases with nephrotic syndrome, though
the difference was not judged to be significant except
in Noel's data.

DEGREE OF GLOMERULAR CAPILLARY INJURY
Table 5 shows the prevalence of the electron micro-
scopic stage of the glomerular capillary injury. Eleven
per cent of the cases were graded as stage I, 31% as
stage II, 45% as stage III, and 13% as stage IV in our
data. The prevalence of stages III and IV was
significantly higher and that of stages I and II lower
than those reported by Ehrenreich,8 Gluck,'0 and
Noel.9

It is generally accepted that the progression of the
electron microscopic stage does not necessarily indi-
cate the severity of capillary wall injury but that it
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does indicate the duration of the disease. According
to our data, the average intervals between the onset or

the discovery of the disease and the time of renal
biopsy were four months in stage I, eight months in
stage II, 36 months in stage III, and 111 months in
stage IV. Observing the correlation between the stage
and state at follow up (table 6), however, the preva-

lence of impaired renal function, including terminal
renal failure and death, were higher in the patients
who had stage III and IV injuries, except in Noel's
data.

EFFECT OF TREATMENT ON CLINICAL REMISSION
Table 7 illustrates the percentage of clinical remission
in the treated and untreated groups. The cases treated

with steroids alone or steroids and immuno-
suppressive drugs, or both, were included in the
treated group. Although the method of treatment var-

ied greatly in the published reports, it is evident that
most of the data,4'8 16 17 except those of Gluckt0 and
Noel,9 indicated a statistically higher rate of clinical
remission in the treated group. With regard to our

data, the rate of remission was statistically higher in
the treated group (46%) than in the untreated groups

(23%), but among the patients followed for more

than five years, there was no significant difference in
the rates between the two groups (42% to 38%).
Similar results17 were reported, indicating that a

higher rate of clinical remission was observed in the
treated groups than in the untreated group at the time

Table 4 Comparison ofoutcome in cases with and without nephrotic syndrome

Clinical remission (%) Renal insufficiency (%)

With nephrotic With nephrotic
syndrome Without p value syndrome Without p value

Abe (Japan) 27/67 (40) 6/22 (27) NS 7/67 (10) 1/22 (5) NS
Noel (France) 12/63 (19) 12/40 (30) NS 17/63 (27) 1/40 (3) <0 01
Pierides (UK) 7/28 (25) 1/9 (11) NS 8/28 (29) 1/9 (11) NS
Glassock (USA) 21/70 (30) 6/21 (29) NS 13/70 (19) 2/21 (9) NS

Table 5 Prevalence ofelectron microscopic stage ofglomerular capillary wall in idiopathic membranous glomerulonephritis

Electron microscopic stage (%)
No of
cases I I III IV

Abe (Japan) 83 9 (11) 26 (31) 37 (45) 11(13)
Ehrenreich (USA) 97 9 (9) 68 (70) 18 (19) 2 (2)*
Gluck (USA) 37 14 (38) 20(54) 1 (3) 2 (5)*
Noel (France) 116 22 (19) 79 (68) 15 (13)*t

*p < 0-001.
tThese include the cases in stages III and IV.
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Table 6 Relation between electron microscopic stage ofglomerular capillary wall and state atfollow up

EM stage

r II III IF

Impaired (%) Impaired (%) Impaired (%) Impaired (%)
Clinical (%) renal Clinical (%) renal Clinical (%) renal Clinical (%) renal
remission function* remission function* remission function* remission function*

Abe 6/8 (75) 0/8 (0) 15/18 (83) 0/18 (0) 21/34 (62) 4/34 (12) 3/10 (30) 3/10 (30)
Ehrenreich 8/9 (89) 0/9 (0) 7/68 (10) 21/68 (31) 2/18 (11) 9/18 (50) 0/2 (0) 1/2 (50)
Gluck 3/10 (30) 3/10 (30) 5/21 (24) 10/21 (48) 0/2 (0) 2/2 (100) 0/4 (0) 3/4 (75)
Noel 8/22 (36) 2/22 (9) 17/79 (22) 18/79 (23) 2/15 (13)** 2/15 (13)**

*These include the cases that developed terminal renal failure and death.
**These include the cases in stages III and IV.

Table 7 Percentage ofclinical remission in untreated and treated groups

Untreated Treated

No of (%) No of (%)
No of clinical No of clinical
patients remissions patients remissions p value

Abe (Japan) 35 8 (23) 54 25 (46) < 0 05
Gluck (USA) 18 9 (50) 20 2 (10) <0 01
Ehrenreich (USA) 44 0 (0) 59 17 (29) <0 001
Noel (France) 116 27 (23) - - -

Glassock (USA) 176 19 (11) 204 47 (23) <0 01
Ponticelli (Italy) 30 9 (30) 32 23 (72) <0 001
Collaborative study (USA)

(at 24 months) 16 1 (6) 17 4 (24) NS
Collaborative study (USA)
(> 36 months) 1 1 4 (36) 10 4 (40) NS

of 24 months' follow up, but that the rates were nearly
the same between the two groups when they were
followed for more than 36 months.

Discussion

Since the disease was pathologically defined by
Ehrenreich and Churg,18 many clinicopathological
studies have been published. Differences were often
between several clinically important items such as the
long term outcome or the beneficial effect of treat-
ment on the prognosis. These factors are not yet
understood.
As to the prevalence of idiopathic cases among

patients with membranous glomerulonephritis,
Churg et a!6 stated the percentage to be about 70, and
this figure was the same as we found (table 1). Our
findings showed that the percentage has decreased
from 80 to 65 during the past 10 years. Although
many aetiological factors, which can produce a glo-
merular lesion similar to that seen in idiopathic cases,
have been listed,' 219 careful observation is needed to
exclude secondary cases as some of these underlying
diseases are asymptomatic.

In addition to actual survival curve, obvious
differences were found in outcome between Japanese
and caucasian patients (figure). As the disease occurs
insidiously it is impossible to detect the time of

true onset. Although difference in the time of first
detection may have some influence on the survival
curve, the cases we observed had advanced glomeru-
lar capillary wall injuries described by the electron
microscopic stage, ruling out, therefore, the possi-
bility that only mild cases were collected in the study.
Geographical, racial, environmental, economical and
some other factors should also be considered.

According to the findings of recent papers regard-
ing the association between genetic markers and sus-
ceptibility for glomerulonephritis, a strong associ-
ation between HLA DR3 and idiopathic
membranous glomerulonephritis in caucasians was
reported,3 2021 whereas the association in Japanese
patients occurred with HLA DR2 alone.2022 The
other data indicated that the statistically high per-
centage ofHLA DR3 was observed only in patients in
England, Germany, and Spain but not in the United
States, Scandinavia, or France. 9 HLA DR3 is
reported to be particularly common among the cases
that pursue a progressive downhill course.2 In addi-
tion to these data, the association between BfF1
factor B of the alternative complement pathway, and
the disease has been noted recently.'9 20 Further
investigations on an international scale are therefore
needed in this field to clarify whether there is a strong
correlation between the factors and the prognosis, or
whether there is any geographical or racial con-
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nection between them.

Several reports indicated the higher possibility of
progress in the nephrotic group than in non-nephrotic
cases.4 5 9 15 Our data, however, showed that there
was no statistically obvious difference in the long term
outcome between the two groups. Clinical and renal
biopsy findings showed that obvious differences had
not been observed between the nephrotic and non-
nephrotic cases.
Women are reported to have a higher rate of

benign prognosis than men.4523 The cases ending up
in impaired renal function, including terminal renal
failure, were fewer in women (5%) than in men
(13%), but the difference was not significant in our
study.

Hypertension was an important factor in evalu-
ating the outcome of the disease at initial checkup.
The biopsy findings showed that the advanced elec-
tron microscopic stage of the glomerular capillary
wall (stages III and IV) accompanied by a high per-
centage of segmental or global sclerosis in glomeruli
and a severe degree of tubulointerstitial changes, seen
by light microscopy, were associated with the clinical
progress. The importance of light microscopic
findings for estimating the outcome of the disease has
been reported.24

Treatment of the disease has been contro-
versial.'1 -s 19 As quite a high percentage of spontane-
ous remission has been observed it is very difficult, or
nearly impossible, to evaluate the effect of treatment
in uncontrolled studies. This might be the main rea-
son why some papers have stated the beneficial effect
of steroids or immunosuppressive drugs, or both.
According to the findings of our study, treatment
with steroids showed a higher rate of remission in
cases that were followed for less than five years; on
the other hand, there was no statistical difference in
the rate between those treated and those not treated
who were observed for more than five years. The pro-
spective, controlled double blind study"7 reported
nearly the same results, indicating that a significantly
higher percentage of clinical remission was observed
in the group treated with steroids than in the
untreated group. There was no real difference in
remission at the end of a three year follow up. Consid-
ering that three quarters of the patients had nephrotic
syndrome, it would be favourable to administer
steroids to induce early clinical remission. Aggressive
treatment such as combined high dose steroids and
immunosuppressives should be done after careful
consideration, as most of the cases have a benign
prognosis.

Future treatment should be based on the findings
of a large number of controlled prospective studies in
many areas of the world that are currently being
conducted.

We thank Dr J Churg for reviewing the manuscript.
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