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ABSTRACT

Background: There is no study available from Pakistan on the longitudinal course of membranous nephropathy
(MN). We aimed to analyse the clinicopathological profile, course, response to treatment and outcome of the
disease in our setup. Methods: All consecutive adult patients (>18 years) with MN on renal biopsy and on regular
follow-up were included. Relevant data items were retrieved from case files and biopsy reports. The outcome
variables included doubling of baseline serum creatinine or the development of end-stage renal disease (ESRD).
Results: Of a total of 102 patients, 82 (80.4%) were males; mean age was 28.9+11.4 years. Peripheral oedema
was present in 86 (84.3%), nephrotic-range proteinuria in 80 (78.4%), microscopic haematuria in 25 (24.5%),
hypertension in 42 (41.2%), and renal dysfunction in 13 (12.7%) patients at the time of presentation. The mean
follow-up period was 3%2 years. Overall, 22 (21.5%) subjects went into remission and a similar number experi-
enced doubling of serum creatinine. Both conservative and immunosuppressive treatment groups had similar
duration of follow-up. The proportion of patients with remission and doubling of serum creatinine was similar
between the two groups (p=0.70 and p=0.91 respectively), while the proportion of patients progressing to ESRD
was significantly higher in the group treated conservatively (p=0.03). Baseline proteinuria and serum creatinine
were predictive of remission (p=0.04 and p=0.05 respectively). Conclusions: In conclusion, untreated MN has a
higher risk of progression to ESRD. Baseline proteinuria and serum creatinine predict response to treatment.
Randomised controlled trials are needed to confirm the effects of immunosuppressive treatment.
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INTRODUCTION

particularly from non-Caucasian populations, however,
have shown that focal segmental glomerulosclerosis

Membranous nephropathy (MN) has traditionally
been considered the leading cause of idiopathic
nephrotic syndrome (INS) in adults, which still holds
true for Caucasian populations. More recent studies,

(FSGS) has overtaken MN as the most common cause
of INS in adults in many geographic areas?-3. In contrast
to other primary glomerular diseases, such as IgA
nephropathy (IgAN) and FSGS, the incidence rate of
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MN has remained constant over the past three
decades?.

The presenting features, clinical course, response to
treatment and outcome of MN have been extensively
studied throughout the world*8. At presentation, 60
to 70% of patients have NS. Microscopic haematuria
is common (30 to 40%), but macroscopic haematuria
and red cell casts are rare. The great majority of patients
are normotensive, with hypertension present in 10 to
20% of the cases at initial presentation?®-12,

MN is a chronic disease, with spontaneous remis-
sions and relapses. One third of patients progress to
end-stage renal disease (ESRD). Thus, in the United
States and Europe, MN remains one of the leading
causes of ESRD among the primary glomerulonephrit-
ides8. Determining the prognosis is critical in making
the decision regarding when and how to treat, i.e.,
conservative versus immunosuppressive treatment in
patients with idiopathic MN13-18,

There is very little data exclusively on MN from this
part of the world, especially one delineating the lon-
gitudinal analysis of the disease. Occasional studies
from Pakistan reported in the past were based on LM
or at most IF examination in some cases and thus did
not reflect the true picture of MN from this country?®.
Moreover, all of the studies were cross-sectional in
nature and no outcome data was provided.

This study was designed to determine the clinical
presentation, laboratory and pathological features,
treatment protocols and long-term renal prognosis of
idiopathic MN in adults at our centre.

MATERIALS AND METHODS

All patients visiting the adult nephrotic outpatient
department (OPD) of Sindh Institute of Urology and
Transplantation (SIUT) from January 1994 to Decem-
ber 2004 with significant proteinuria and MN on renal
biopsy and for whom regular follow-up data was avail-
able were included in the study. Written informed
consent was obtained from the participants and the
research was conducted in accordance with the tenets
of the Declaration of Helsinki. Detailed history and
physical examination were carried out and recorded
on initial visit and at each follow-up visit. All patients
underwent quantification of 24-hour urinary protein
excretion. The following baseline biochemical tests
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were performed in all patients; serum urea, creati-
nine, electrolytes, total proteins, and serum albumin.
All patients had complete blood count (CBC) done
on the first visit as was the coagulation profile. Rel-
evant serology was done at baseline including com-
plement levels (C3 and C4) and immunoglobulins (Ig)
including 1gG, IgM and IgA. Hepatitis B surface antigen
(HBsAg) and anti-hepatitis C virus (HCV) antibody,
anti-nuclear antibody (ANA), anti-ds DNA, rheumatoid
arthritis (RA) factor and antistreptolysin titre (ASOT)
were also done. Patients with any history or labora-
tory evidence suggestive of systemic diseases were
excluded.

Hypertension was defined as systolic blood pressure
(BP) measurements of >150 mmHg and diastolic of >90
mmHg on at least two consecutive occasions or the
need for antihypertensive treatment. Anaemia was
defined as haemoglobin (Hb) < 12 g/dl in males and <
11 g/dl in females. Renal dysfunction at presentation
was defined as serum creatinine >1.5 mg/dl in males
and >1.2 mg/dl in females. ESRD was defined as the
need for permanent renal replacement therapy?10.
Standard doses and duration of treatment of immuno-
suppressants were employed’0. Treatment groups were
divided into conservative and immunosuppressive
groups. Complete remission (CR) was defined as pro-
teinuria <0.2 g/day with normal renal functions, and
partial remission (PR) as 50% reduction of proteinuria
from the baseline but >0.2 g/day.

B Renal biopsy analysis

Standardised procedure was used for procuring and
processing the renal biopsies as described in detail in
our previous studies2%21, At our centre, two cores of
native tissue are routinely obtained for complete patho-
logic evaluation; one core is processed for light micros-
copy (LM) and is fixed in 10% neutral buffered formalin.
The other core is divided into two pieces under a dis-
section microscope such that both pieces contain glo-
meruli. Of these, one piece is fixed in 4% glutaraldehyde
and refrigerated for electron microscopy (EM) and the
other piece is put into an OCT-containing capsule and
is snap frozen in liquid nitrogen for immunofluores-
cence (IF) study. For LM, routinely 10 serial sections
are cut at a thickness of 2um with levels 1, 5, and 10
stained by haematoxylin and eosin (H&E), level 7 with
trichrome, level 8 with periodic acid-Schiff (PAS) stain
and level 9 with Jones methenamine silver (JMS) stain;
levels 2, 3, 4 and 6 are left unstained for further tests
as and when required.
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B Immunofluorescence (IF)

Tissue specimens for IF were snap-frozen in liquid
nitrogen and cut on cryotome. The sections were then
stained by the direct or one-step method using fluo-
rescein isothiocyanate (FITC)-conjugated antisera
mono-specific for 1gG, IgA, 1gM, C3 and Clq (Dako,
Glosstrup, Demark). The slides were then visualised
under the fluorescence microscope in dark and graded
semiquantitatively as strong, moderate or weak and
distribution described as membranous or mesangial in
a granular or linear pattern. IF results were obtained
from the original biopsy reports.

B Electron microscopy (EM)

Standardised procedures were used for the ultras-
tructural study of the renal biopsy. Briefly, for EM, the
specimens were fixed in 3% buffered glutaraldehyde,
postfixed in 1% osmium tetroxide and embedded in
EPON resin. Ultrathin sections were cut on ultrami-
crotome. Sections were stained on girds with lead cit-
rate and uranyl acetate and examined under the EM.

B Statistical Analysis

Data items were entered and analysed using the
Statistical Package for the Social Sciences (SPSS) for
Windows version 10.0 (SPSS, Chicago, IL, USA). Descrip-
tive statistics such as mean * standard deviation (SD)
or median * range for continuous variables such as age,
serum creatinine and proteinuria and numbers (per-
centages) were used to describe the proportion of
categorical variables such as sex and the responses to
treatment. Chi-squared and Fisher’s exact tests were
used to compare the frequency of different parameters
among the various groups. A p value <0.05 was con-
sidered significant. Survival curves were plotted by the
Kaplan-Meier method.

RESULTS

During the study period, a total of 102 patients from
adult nephrotic OPD were diagnosed with MN with at
least one year of follow-up and these formed the study
population. Of these, 82 (80.4%) were male; the major-
ity of patients was young with a mean age of 28.9+11.4
years, and only five patients were aged between 50-65
years. Their presenting features and initial clinical and

laboratory parameters are shown in Table 1. As is
apparent from this table, 42 (41.2%) patients were
hypertensive on presentation with a mean systolic BP
of 134421 mmHg and diastolic of 9112 mmHg. Periph-
eral oedema was present in 86 (84.3%) patients, while
33 (32%) were anaemic. Nephrotic-range proteinuria
was present in 80 (78.4%) subjects. Microscopic hae-
maturia was detected in 25 (24.5%) patients. Thirteen
patients (12.7%) had renal dysfunction at the time of
presentation.

The mean duration of illness before presentation
was 12.2+14.6 months. The mean follow-up period was
3+2 years. At the end of follow-up, overall, 22 (21.5%)
subjects went into remission and a similar number
experienced doubling of serum creatinine from the
baseline.

During the study period, 50 (49%) patients were
managed conservatively, while the remaining 52 (51%)
were treated with steroids with or without cyclophos-
phamide. The mean duration of steroid treatment was
18.53+16.077 weeks and that of cyclophosphamide
was 13+3.52 weeks. Both conservative and immuno-
suppressive treatment groups had almost similar dura-
tion of follow-up. The proportion of patients with remis-
sion and doubling of serum creatinine from the baseline
values was almost similar with no statistically significant
difference between the two groups (p=0.70 and p=0.91
respectively), while the proportion of patients progress-
ing to ESRD was significantly higher in the group treated
conservatively (p=0.03), as shown in Table 2.

Table 1

Baseline clinical and laboratory parameters of 102 patients with mem-
branous nephropathy.

Parameters Results
Systolic BP (mmHg) (MeantSD) (Range) 134 + 21 (100 - 200)
Diastolic BP (mmHg) (MeantSD) (Range) 91+12 (30-60)
Hypertension (n, %) 42/102 (41.17)
Oedema (n, %) 86 (84.3)
Anaemia (n, %) 33/102 (32)

Baseline proteinuria (mg/24-hour) 7202 + 4512 (681 — 20800)
2.37 £0.836 (0.80 - 5.10)
28.8+19.3(5-143)

1.04 +0.99 (0.25 - 9.3)

Baseline serum albumin

Baseline blood urea (mg/dl)

Baseline serum creatinine (mg/dl)

Baseline serum creatinine >1.4 mg/dl (%) 13 (12.7)

Initial urine dipstick results

Albumin (n, %) 2+ 21 (20.5)
3+ 71 (69.7)
4+ 10 (9.8)

Haematuria (n, %) 25 (24.5)
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Table 2

Comparison of parameters at final outcome between conservative and treated groups.

Conservative Immunosuppressive
Parameters Group Group p. Value
n=50 n=52
Follow-up duration (in months) 35.74+24.8 36.01+24.1 0.95
Remission (n, %) 10 (20) 12 (23.1) 0.70
Doubling of serum creatinine, mg/dl (n, %) 11 (22) 11 (21.2) 0.91
Dialysis dependency (n, %) 8 (16) 2(3.8) 0.03

The immunosuppressive group was further divided
into steroids alone and steroid plus cyclophosphamide
groups. The frequency of remission was marginally
better among patients in the steroids group than those
treated with combined steroids and cyclophospha-
mide. Remission was seen in 28% of steroid treated
patients and 19% of steroid plus cyclophosphamide
treated patients (p=0.70), as depicted in Table 3. When
patients with deteriorating renal functions (n=22)
were compared with those with stable renal functions
(n=80), the only variable which showed marginal

Table 3

Comparison of parameters in the three treatment groups.

significance was the degree of baseline proteinuria
(Table 4).

Similar parameters were compared among patients
who achieved CR with those who did not achieve remis-
sion. Baseline degree of proteinuria and serum creati-
nine emerged as the significant factors (p=0.04 and
p=0.05 respectively) for predicting remission (Table 5).

Table 6 shows that patients with heavy proteinuria
i.e., >10g/24-hours had the lowest remission rate and

Conservative Trzatment Treatment Group
Parameters Group Toup Steroid + Cyclophosphamide
=50 Steroid alone =31
n=21
Duration of follow-up (in months) 35.7+24.8 38.1+28.0 34.6+21.4
Remission (n,%) 10 (20%) 6 (28.6%) 6 (19.4%)
Doubling of serum creatinine (n,%) 11 (22%) 3(14.3%) 8 (25.8%)
Dialysis dependency (n,%) 8 (16%) 1(4.8%) 1(3.2%)
Baseline proteinuria (mg/day) 7674 + 4469 6583 + 5079 * 6870 + 4262
Baseline serum creatinine (mg/dl) 1.01+0.58 0.97 £0.59 **1.13+1.59
* p=0.65, ** p=0.81
Table 4
Comparison of factors among groups of patients with worsening of renal function and those with stable renal function.
Parameters Stable renal function Worsening of renal function p. Value
n=80 n=22
Age (years) (meanzSD) 28.3+10.9 31.2+13.1 0.29
Sex (M:F) 4:1 4.5:1 0.84
Baseline serum creatinine (mg/dl) 1.05+1.1 0.99 +0.50 0.77
Baseline proteinuria (mg/day) 6785 + 4236 8749 + 5245 0.07
Baseline serum albumin (g/dl) 2.46 £ 0.85 2.12+0.76 0.11
Duration of symptoms (months) (mean+SD) 123+17.6 12.0+10.9 0.93
Treatment given 41 (51.3%) 11 (50%) 0.91
Steroid Only 18 (22.5%) 3 (13.6%) 0.36
Steroid + Cyclophosphamide 23 (28.8%) 8 (36.4%) 0.49
Duration of follow-up (months) (meanSD) 34.2+£22.7 42.04 +29.5 0.18
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Table 5
Comparison of factors among patients who achieved remission vs. those with no remission.

No remission Remission

Parameters =80 =22 p.Value
Age (yrs) (meanzSD) 28.5+11.7 30.5+10.1 0.46
Sex (M:F) 5.1:1 2.1:1 0.1
Baseline serum creatinine (mg/dl) 1.14+1.1 0.67£0.2 0.05
Baseline proteinuria (mg/day) 7684 + 4593 5514 + 3853 0.04
Baseline serum albumin (g/dl) 23+0.8 25+0.8 0.39
Duration of symptoms (months) (meanzSD) 12.3+15.2 12.3+20.4 0.98
Treatment given 40 (50.6%) 12 (54.5%) 0.74
Steroid Only 15 (18.8%) 6(27.3%) 0.38
Steroid + Cyclophosphamide 25 (31.3%) 6(27.3%) 0.71
Duration of follow-up (months) (mean+SD) 343+22.1 41.5+31.2 0.22
Table 6
Frequency of remission, doubling of serum creatinine and end-stage renal failure (ESRF) according to the degree of baseline proteinuria.
Proteinuria Patients Remission Doubling of creatinine ESRF
I g/24-h n n (%) | n (%) n (%)
<3 22 7(31) | 4(18.18) | 0
3-10 50 13 (26) | 8(16) | 5(10)
>10 28 2(7.14) | 9(32.1) | 5(17.85)

highest rate of doubling of serum creatinine. None of
the patients with proteinuria <3 g/24-hours progressed
to ESRD. Only two patients among those who eventu-
ally developed ESRD had elevated baseline creatinine
levels. The remaining patients had normal serum cre-
atinine at the time of presentation. On the other hand,
the majority of patients with renal dysfunction at pres-
entation did not progress to ESRD.

DISCUSSION

This is the first large and longitudinal study of idi-
opathic MN from Pakistan. Idiopathic MN remains the
most common cause of NS in older adults in the world.
Because of its frequency, it occupies a higher position
in the overall causes of ESRD. The natural history of
idiopathic MN has been documented in many studies
with wide variation in its outcome [22, 33]. In our study,
majority of patients were young, which is in contrast
to western studies. The reasons for this discrepancy in
age are not known. Patients older than 60 years with
MN have higher risk of progression towards chronic
renal failure4. In the present study, no significant dif-
ference was found in the mean age of patients who
exhibited doubling of serum creatinine at the end of
the study. This observation might be related to the fact

that the population studied comprised fewer patients
of older age; in fact, none was older than 65 years.

Gender has been reported to influence the outcome
in many reports2>28_ In our study, there was significant
male preponderance at all time periods and we were
unable to see any advantage of female gender for remis-
sion or preservation of renal function. The ratio of male
to female was the same at 4:1 in patients who pro-
gressed to ESRD as it was in the whole group of studied
population.

The degree of proteinuria is another consistently
reported factor associated with the rate of complete
or partial remission. Some investigators have found that
the amount of proteinuria at presentation could predict
the outcome of MNZ2’. Others have reported no impact
of proteinuria on progression of the disease. Cattran
and colleagues designed a model for risk of progression
in IMN, based on the severity of proteinuria over a
six-month observation period28. This model incorpo-
rated a large number of studies of Canadian, Italian
and Finnish patients and on the basis of these studies,
Cattran et al. reported that patients with baseline nor-
mal serum creatinine and proteinuria less than 4 g/day
over six months can be considered as low risk in com-
parison to normal serum creatinine and proteinuria
4-8 g/day. Furthermore abnormal serum creatinine and
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>8 g/day of proteinuria carries a high risk of progres-
sion28. In our study, the degree of proteinuria was found
to have a significant effect on the rate of remission
(p=0.04) but fell short of significance regarding worsen-
ing of renal function (p=0.91).

There is consensus that increased serum creatinine
at presentation can predict progression towards ESRD
[29-33]; however, it should be keptin mind thatin some
patients, renal impairment could be due to haemody-
namic factors. These factors are reversible and can
change the overall results. In our observation, a lower
initial serum creatinine was seen in patients who sub-
sequently went into remission (p=0.05).

As we are a tertiary care unit, patients often consult
our institute after a long delay and in the present stud-
ied population, the duration of symptoms varied from
one month to 7.5 years, but we found no statistically
significant difference in the rate of remission or wors-
ening in renal function in terms of duration of disease
before presentation (p=0.98 and 0.98 respectively).

It has been reported that patients who enter CR tend
to maintain stable renal function in the long-term. In
a review of literature, only 1 of 157 patients who
achieved CR developed ESRD30-33, passerini et al.
reported stable serum creatinine at 10 years in 33
patients with MN who had shown CR31. Some patients
in this study developed relapse, however; at 10 years,
73% were still in remission.

PR with residual non-nephrotic proteinuria also car-
ries a favourable prognosis. Ponticelliin one report has
shown a slower rate of progression towards ESRD in
patients with PR with a fairly long duration of follow-up
in a group of 37 patients32. In contrast, persistent heavy
proteinuria during follow-up increases the likelihood
of progressive renal function loss33-38,

The treatment of idiopathic MN has been a topic of
controversy over the past four decades. A high percent-
age of cases achieve spontaneous complete or partial
remission in the absence of steroidal or any otherimmu-
nosuppressive therapy. Both benign and aggressive
forms of the disease are defined33-3>. One area of con-
troversy is the inability to predict patients who will pro-
gress to ESRD if a conservative approach is adopted.
Schieppati et al., reported the results of patients who
did not receive any form of immunosuppressants includ-
ing steroids at any time®. The probability that ESRD would
not develop was 88% after five years and 73% after eight
years. The results of this study and a few other published
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reports that allow the calculation of survival curves in
untreated patients indicate that the probability of main-
taining renal function five years after the onset of disease
ranges from 70-92%834-38_|n our series, the five-year
probability of stable renal functioni.e. without doubling
of serum creatinine was 62% in the whole group (data
not shown). No difference was found in the proportion
of subjects experiencing doubling of creatinine between
the untreated group and those treated with steroids with
or without cyclophosphamide.

The use of angiotensin converting enzyme inhibitors
(ACEis) and/or angiotensin receptor blockers (ARBs)
has been reported from various groups with favourable
results in terms of reduction in the degree of proteinu-
ria and achieving remission. In our study, as a policy
during the initial years (between 1994 and 1998), we
treated our patients conservatively, with ACEi and/or
ARBs along with diuretics and /or stains as and when
indicated. Later on (from 1998 onwards), with the pub-
lished results of the benefits of using immunosuppres-
sants, we started using them in our patients. This led
to the creation of two groups of patients and provided
us with an opportunity to compare the parameters
between the two groups. We found insignificant dif-
ference in remission rates and doubling of serum cre-
atinine at almost equal follow-up duration in the two
groups. However, the number of patients developing
ESRD was significantly higher in patients treated con-
servatively. Our group of patients treated with immu-
nosuppressants was again divided into those who
received steroids only and those who received steroids
in combination with cyclophosphamide and there was
no significant difference in baseline proteinuria and
serum creatinine among these two groups.

In all, ten patients in our series developed ESRD;
eight of them had normal initial serum creatinine values
and their duration of progression to ESRD varied
between 26-168 months, and all except one had heavy
proteinuria at the time of presentation. The two
patients who had decreased renal function at baseline
progressed to ESRD in 12 and 26 months; for one of
them initial 24-hours protein excretion could not be
quantified while the other had 19.8 g/day excretion of
protein. This finding is not in agreement with other
published reports of a significant association of baseline
serum creatinine with progression towards ESRD.33,3>:38
Furthermore, of these 10 patients, only one acquired
CR; two PR and the rest never acquired remission.

This study has certain limitations too. These include
it being a retrospective study with no clearly
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demarcated randomisation among patients, and rela-
tively small sample size. The study also originates from
a single centre and the pathological features of renal
biopsies were not analysed in the predication of remis-
sion or progression to ESRD.

CONCLUSION

In conclusion, untreated idiopathic MN is associated
with a high risk of progression to ESRD. Baseline serum
creatinine plays a significant role in predicting remission
but no significant role in predicting progression towards
ESRD. Randomised controlled trials are needed to con-
firm the beneficial effects of immunosuppressive treat-
ment in our patients.

Disclosure of Potential Conflicts of Interest: None declared
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