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Background/Aims: Membranous nephropathy (MN) is the most common prima-
ry glomerular disease diagnosed in older patients. Few reports describe the clini-
cal outcomes in older patients with idiopathic MN.

Methods: The outcomes of 135 patients with histologically proven MN were ana-
lyzed. ‘Older’ was defined as 6o years of age or older at the time of the renal biop-
sy. The rates of complete remission (CR), progression to end-stage renal disease
(ESRD) and infection were compared between older and younger patients.
Results: The cumulative event rate for achieving CR was inferior (p = 0.012) and
that for requiring renal replacement was higher (p = 0.015) in older patients, and
they had a greater risk of infection (p = 0.005). Older age was a significant predic-
tor of a lower rate of CR (adjusted odds ratio [OR], 0.51; 95% confidence interval [CI],
0.26 to 0.98), and was a robust predictor of infection (adjusted OR, 5.27; 95% CI,
131 to 21.20). Conservative treatment was associated with a lower remission rate (p
= 0.036) and corticosteroid treatment was less effective in achieving CR (p = 0.014),
in preventing progression to ESRD (p = 0.013) and in reducing infection (p = 0.033)
in older patients. Cyclosporine treatment had similar clinical outcomes with re-
gard to CR, ESRD progression, and infection in older patients.

Conclusions: Older age was independently associated with inferior rates of CR
and greater risk of infection. Treatment modalities affected the outcomes of older
patients differently in that cyclosporine treatment is predicted to be more useful
than corticosteroids.
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INTRODUCTION

The number of older patients presenting with glo-
merular disease is growing with the increasing aver-
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age lifespan [1]. Membranous nephropathy (MN) is the
most common diagnosis of primary glomerular disease
in older patients with a nephrotic syndrome and has a
prevalence higher than that in younger adults [2]. Most
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MN in older patients has an idiopathic cause and the ac-
curacy of diagnosis has been improved with the increas-
ing trend towards performing renal biopsies [3]. There-
fore, in an aging population, idiopathic MN is a major
component of kidney disease in older patients. The as-
sociated morbidity and mortality has attracted attention
to the clinical outcomes of MN in this population [4].

The natural history of the disease is often benign;
those with non-nephrotic-range proteinuria invariably
presents good prognosis in that they are responsive to
symptomatic management including angiotensin re-
ceptor blockers (ARBs) and diuretics, thereby achieving
spontaneous complete remission (CR)[5,6]. However, the
25% to 50% of patients presenting with heavy, persistent
proteinuria, progressive renal functional deterioration,
and unfavorable histological alterations are associated
with poor clinical outcomes and may reach end-stage
renal disease (ESRD) [7,8]. In these patients, the use of
immunosuppressive agents may be justified to salvage
failing kidneys and even for patient survival. However,
little information is available about their outcomes be-
cause physicians are reluctant to use an aggressive treat-
ment that may compromise the residual reservoir of al-
ready aged kidneys [9-11]. Therefore, information about
the clinical outcomes of older patients compared with
those in younger adults is vague and appropriate treat-
ment modalities need to be determined and targeted to
this aging population.

This study aimed to investigate the clinical character-
istics of idiopathic MN in older patients. We explored
the influence of older age on the clinical course and
treatment responses of idiopathic MN in comparison
with those in younger patients. In addition, we com-
pared the complication rates associated with different
treatment modalities in older and younger patients.

METHODS

Study population

We included patients with idiopathic MN who were
treated at two medical centers of the Catholic University
of Korea (Seoul and Daejeon St. Mary’s Hospitals) from
September 1998 to August 2016. Patients with histologi-
cally proven MN were screened and those with potential
secondary causative factors were excluded by: clinical
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history with regard to possible drug use; serologic tests
for both infectious and connective tissue diseases in-
cluding serum autoantibodies, such as antinuclear anti-
body, anti-double-stranded DNA antibody, anti-neutro-
phil cytoplasmic antibody, and rheumatoid factor and
complement; and screening for hepatitis B and hepatitis
C viruses. Patients who had associated malignancies at
presentation were also excluded from the study. Thor-
ough clinical examination and appropriate laboratory
screening excluded those with secondary causes for MN,
leaving 135 patients diagnosed with idiopathic MN. We
classified the study participants into ‘older’ and ‘young-
er’ groups, where ‘older’ was defined as 6o years of age or
older at the time of the renal biopsy [9,10].

Data collection and definitions

Data for age, sex, laboratory test results, treatment mo-
dalities, clinical responses to treatment, progression
to ESRD, occurrence of infection, and patient survival
were collected. Body mass index was calculated as the
ratio of weight in kilograms divided by the square of the
height in meters. Estimated glomerular filtration rate
(eGFR) was determined from serum creatinine concen-
tration, age, sex, and race using the abbreviated Modi-
fication of Diet in Renal Disease (MDRD) formula [12].
Protein concentration in a 24-hour urine sample or the
protein-creatinine ratio of spot urine was used to esti-
mate the amount of proteinuria. Treatment modalities
were classified into four groups: conservative treatment,
corticosteroids alone (at least 50 mg prednisone/day),
cyclophosphamide with or without steroids (less than
15 mg prednisone/day), or cyclosporine with or without
steroids (less than 15 mg prednisone/day).

Renal biopsy specimens were examined by light mi-
croscopy, immunofluorescence microscopy, and elec-
tron microscopy. Sections (2 pm) stained with hematox-
ylin and eosin, Masson’s trichrome, periodic acid-Schiff,
and periodic acid-silver methenamine were examined
by light microscopy. The number of global or segmental
sclerotic glomeruli is presented as the percentage of the
total number of glomeruli in the biopsy specimen. The
degree of tubular atrophy was graded from o to 3 (mild,
moderate, and severe). Interstitial fibrosis was graded
as follows: grade o, none; grade 1, < 25%; grade 2, 26%
to 50%; and grade 3, > 50%. Cryosections (4 pm) were
stained with fluorescein isothiocyanate-conjugated rab-
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bit anti-human immunoglobulin G (IgG), IgA, IgM, «
and A light chains, and complement 3 (C3), C4, and C1q.

Outcome measures

The primary endpoint was treatment response, which
was assessed as CR, partial remission (PR), or no re-
sponse (NR). CR was defined as urinary protein excretion
less than 300 mg/day and stable serum creatinine level.
PR was defined as urine protein excretion less than 3.5
g/day or less than 50% of baseline proteinuria with sta-
ble serum creatinine level. NR was defined when urinary
protein excretion remained at over 50% of the baseline
value or serum creatinine level progressively increased
[4,13,14]. The secondary endpoints were progression to
ESRD, the occurrence of infection and patient death.
Development of infection was defined as such that re-
quired hospitalization. ESRD was considered a prereq-
uisite for renal replacement therapies such as mainte-
nance dialysis and kidney transplantation.

Statistical analysis

Variables are presented as the mean + SD or as frequen-
cies (percentage). Continuous variables were compared
using Student’s ¢ test, and categorical variables were
compared using a chi-square test or Fisher’s exact test.
To test for an independent association of older age and
the occurrence of endpoints, a Cox proportional haz-
ards model was used. Such variables that were deemed
clinically significant (i.e., the presence of hypertension,
proteinuria, treatment modality, and hemoglobin level)
were entered into multivariate Cox regression analyses
along with variables of p value less than o.1 in univariate
analyses. The cumulative event rates for the prespecified
endpoint were estimated by the Kaplan-Meier method
and compared using log-rank tests. A p < 0.05 was con-
sidered significant. Statistical analysis was performed
using SPSS software version 20.0 (IBM Corp., Armonk,
NY, USA).

Ethics approval and consent to participate

The study was approved by the Institutional Review
Board at College of Medicine, the Catholic University of
Korea (XC15RIMIoo71K). Informed consent was waived
due to the retrospective nature of the study.

https://doi.org/10.3904/kjim.2018.139

KJIM™

RESULTS

Baseline characteristics of older and younger pa-
tients with idiopathic MN

A total of 135 patients included 77 men (57%) and 58 wom-
en (43%). The mean age was 53.7 + 14.4 years. Eighteen
(13%) and 41 patients (30%) had diabetes and hyperten-
sion, respectively. The mean eGFR was 99.0 + 41.9 mL/
min/1.73 m?* and 19 patients (14.1%) had eGFR less than
60 mL/min/1.73 m? The amount of proteinuria ranged
from o0.02 to 18.02 g/day and patients with nephrotic
range proteinuria (>3 g/day) accounted for 103 (76%). Of
these patients, 48 (36%) were treated conservatively with
the use of ARBs, while 87 patients (64%) were assigned to
treatment with immunosuppressive agents.

A greater proportion of older patients than of younger
patients had hypertension. Compared with younger pa-
tients, older patients presented with lower eGFR. There
were no significant differences in serum albumin level,
lipid profiles, and the amount of proteinuria. The pro-
portion of those with nephrotic range proteinuria was
more prevalent in the older group. The biopsy findings
in older patients demonstrated unfavorable histologic
changes (Table 1).

Comparison of clinical outcomes between older and
younger patients with idiopathic MN

In the older patient group, 18 (33.3%) achieved CR, 14
(25.9%) had PR, and 22 (40.7%) had NR. Younger patients
had significantly more favorable responses to treatment
than older patients did (CR 61.7%, PR 11.1%, NR 27.2%,
p = 0.004). The cumulative event rate for achieving CR
was significantly inferior in older patients compared
with younger patients (p = 0.012) (Fig. 1A). Compared to
younger patients, older patients with nephrotic range
proteinuria achieved less CR (30.4% vs. 54.4%, p = 0.013)
and those with non-nephrotic range proteinuria had
more NR (50.0% vs. 83%, p = 0.026).

Two deaths (3.7%) occurred in the older patient group
(b = 0158 vs. younger patients). The cumulative event
rate for requiring renal replacement therapy was signifi-
cantly higher in older patients (p = 0.015) (Fig. 1B). Older
patients had a greater risk of infection and a significant
difference was observed between the age groups in the
development of infection (p = 0.005) (Fig. 1C).
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Table 1. Baseline characteristics of elderly and young patients with idiopathic membranous nephropathy

Characteristic Elderly patients (n = 54) Young patients (n = 81) pvalue
Age, yr 67.2+5.6 44.6 £10.9 <o0.001
Male sex 33 (61.1) 44 (55.6) 0.522
Body mass index, kg/m?* 24.6 £3.5 23.9£3.3 0.278
Diabetes 8 (15.1) 10 (12.3) 0.648
Hypertension 28(52.8) 13 (16.0) <0.001
Systolic blood pressure, mmHg 130.5+18.9 123.1 £ 17.5 0.022
Diastolic blood pressure, mmHg 78.7+103 75.8 £11.0 0.129
Follow-up duration, mon 48.2 %+ 46.0 63.0 £49.1 0.134
Laboratory findings
eGFR, mL/min/1.73 m? 80.6 +38.6 111.2 +39.6 <0.001
Hemoglobin, g/dL 12.3+2.0 13.8+1.9 <0.001
Serum albumin, g/dL 2.5+0.8 2.8+ 0.8 0.055
Total cholesterol, mg/dL 204.4 +95.6 206.4 £117.3 0.919
Triglyceride, mg/dL 209.8 +135.6 216.6 +164.9 0.802
Proteinuria, g/day 6.4+3.4 5.7+423 0323
>3 g/day proteinuria, % 46 (85.2) 57 (70.4) 0.047
Range proteinuria (min-max) 1.3-15.5 0.02-18.0
Biopsy findings
Global sclerosis, % 14.5 £ 14.7 7.7 £11.7 0.005
Segmental sclerosis, % 5.6+ 9.7 3.6+ 67 0.218
Tubular atrophy grade 1.4+0.7 0.7+07 <0.001
Interstitial fibrosis grade 1.4+ 0.7 0.7+ 0.7 < 0.001
Treatment
Conservative treatment 18(33.3) 30 (37.0) 0.660
Corticosteroid 18(33.3) 22(27.2) 0.442
Cyclophosphamide 6 (11.1) 5(6.2) 0.347
Cyclosporine 12 (22.2) 24(29.6) 0.340

Values are presented as mean + SD or number (%).
eGFR, estimated glomerular filtration rate.

Older age is an independent predictor of CR and
infection

Univariate Cox proportional hazard models showed that
older age and male sex decreased the odds ratio (OR)
for CR and an increased eGFR was positively associat-
ed with CR from proteinuria (Table 2). After adjusting
for clinically relevant factors, older age and male sex re-
mained as significant predictors of a reduced chance of
CR from proteinuria. Both univariate and multivariate
models revealed older age as a robust predictor of the
development of infection. In univariate models, older
patients had a significantly greater risk of progression
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to ESRD (OR, 10.91; 95% confidence interval [CI], 2.11 to
56.36; p = 0.004), but this association was not significant
in multivariate models (adjusted OR, 2.08; 95% CI, 0.26
t0 16.47; p = 0.486).

Comparison of clinical outcomes in older and
younger patients based on treatment modalities

The effectiveness of different treatment strategies in
older and younger patients was analyzed in terms of
CR attainment, development of ESRD, and infection.
Conservative treatment was associated with a signifi-
cantly lower remission rate in older patients (Fig. 2A).
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Figure 1. Cumulative event rates for (A) complete remission,
(B) progression to end-stage renal disease (ESRD), and (C)
infection in older and younger patients by month. The cu-
mulative event rate for complete remission is significantly
higher in younger patients compared with older patients (p
< 0.012). Older patients were associated with poorer clinical
outcomes in terms of significantly greater cumulative event
rates for both progression to ESRD (p < 0.015) and infection (p
< 0.005).

No significant difterences were observed between the
age groups in terms of renal progression and occur-
rence of infectious complications in patients managed
with conservative treatment. Corticosteroid treatment
was less effective in the older patient group (n = 18) in
achieving CR and preventing progression to ESRD, and
moreover was associated with a greater frequency of in-
fectious complications (Fig. 2B) than in the younger pa-
tient group (n = 22). Cyclosporine showed comparable
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effectiveness for achieving CR and in preventing renal
functional deterioration and infectious complications
between older and younger patients (n = 12 and n = 24,
respectively) (Fig. 2C). The number of patients treated
with cyclophosphamide was limited, but this treatment
was associated with comparable rates of CR (50.0% vs.
80.0%, p = 0.545) and infectious complications (16.7% vs.
0.0%, p =1.00) in older and younger patients (n = 6 and
n =5, respectively).

DISCUSSION

Our study demonstrated that older patients with id-
iopathic MN had a lower CR rate, higher rates of pro-
gression to ESRD, and greater frequency of infectious
complications than younger patients. Of the treatment
modalities, conservative treatment was less effective in
achieving CR in older patients and corticosteroid thera-
py had less clinical benefit. These findings suggest that
older patients with idiopathic MN have an unfavorable
clinical course compared with that of younger patients
and that treatment modalities affect the outcomes of
older patients differently from younger patients.

The commonest manifestation of idiopathic MN is
nephrotic syndrome with preserved kidney function
[15,16]. The clinical presentation of older patients is not
so much different from that of younger adults in that
heavy proteinuria with the presence of edema is the most
prominent finding at the time of renal biopsy [17], which
is consistent with the results of this study because both
patients had heavy proteinuria and comparable levels
of serum cholesterol and albumin. However, these old-
er patients had a significantly lower eGFR and a higher
prevalence of hypertension, with a greater proportion of
glomerular sclerosis and more severe grades of tubular
atrophy and interstitial fibrosis on renal biopsies. These
findings suggest that older patients are predisposed to
a higher risk of progression to ESRD than younger pa-
tients, despite the similar initial clinical presentation of
idiopathic MN in the two groups.

In the present study, we found that older patients
showed a lower rate of CR than younger patients did,
and that age was independently associated with an infe-
rior CR rate. In addition, a higher rate of progression to
ESRD was observed in older patients, although the treat-
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Table 2. Univariate and multivariate analyses of predictors for complete remission and infection

Variable

Univariate analysis

Multivariate analysis

OR (95% CI) pvalue OR (95% CI) p value
Complete remission
Elderly 0.53 (0.32-0.88) 0.014 0.51(0.26-0.98) 0.045
Male sex 0.46 (0.29-0.73) 0.001 0.51(0.30-0.88) 0.016
Diabetes 0.47 (0.20-1.07) 0.073 0.49 (0.20-1.17) 0.113
Hypertension 0.73 (0.43-1.23) 0.236 1.15 (0.60-2.19) 0.684
Hemoglobin (per 1 g/dL increment) 0.95 (0.84-1.07) 0399 0.94 (0.81-1.10) 0.455
eGFR (per 10 mL/min/1.73 m” increment) 1.09 (1.01-1.17) 0.020 1.06 (0.98-1.15) 0.174
Proteinuria (per 1 g/day increment) 0.96 (0.90-1.03) 0.251 0.99 (0.93-1.06) 0.843
Treatment (vs. conservative treatment)
Cyclophosphamide 1.29 (0.55-3.00) 0.558 1.55 (0.65-3.70) 0329
Corticosteroid 1.19 (0.67-2.09) 0.557 1.01 (0.56-1.83) 0.979
Cyclosporine A 0.90 (0.48-1.67) 0.737 0.81 (0.42-1.58) 0.535
Infection
Elderly 5.29 (1.45-19.27) 0.012 5.27(1.31-21.20) 0.019
Male sex 0.59 (0.20-1.75) 0.338 -
Diabetes 0.50 (0.07-3.85) 0.506 0.48 (0.06-3.85) 0.487
Hypertension 1.98 (0.67-5.91) 0.219 -
Hemoglobin (per 1 g/dL increment) 0.83 (0.62-1.11) 0.212 0.98 (0.68-1.40) 0.913
eGFR (per 10 mL/min/1.73 m”increment) 0.89 (0.74-1.06) 0.188 0.99 (0.81-1.22) 0.957
Proteinuria (per 1 g/day increment) 1.02 (0.89-1.16) 0.773 1.05 (0.89-1.25) 0.556
Treatment (vs. conservative treatment)
Cyclophosphamide 1.14 (0.12-11.01) 0.909 0.70 (0.06—-8.02) 0.771
Corticosteroid 2.59 (0.67-10.03) 0.167 2.29 (0.54-9.61) 0.260
Cyclosporine A 0.98 (0.16-5.86) 0.980 1.06 (0.16—7.10) 0.956

OR, odds ratio; CI, confidence interval; eGFR, estimated glomerular filtration rate.

ment modalities and the frequency of their use were
similar to those of younger patients. These findings
suggest that treatment response is significantly inferior
in older patients than in younger patients. Contemplat-
ing on the reasons for poorer treatment response in the
older group, we suggest that the higher proportion of
those with nephrotic-range proteinuria at presentation
may contribute to lower treatment response. Moreover,
it is presumed that appropriate timing for the initiation
of immunosuppressive agents may have been delayed in
the older group (data not shown; 0.9 + 2.2 months vs.
5.8 + 18.0 months, p = 0.057). These findings suggest that
treatment strategy for dealing with older patients needs
to be more active than current clinical practice.
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Older patients demonstrated greater cumulative event
rates for the development of infection. In addition, time
to the occurrence of infectious complications was more
extended than that of younger patients (data not shown;
34.0 +36.4 months vs. 5.7 + 5.0 months, p = 0.038). Among
a total of 36 elderly patients who had taken immuno-
suppressant, eight developed infectious complications.
Four of them developed infection while on drugs, and
the other four showed signs of infection after finishing
the intake of immunosuppressive agents. These results
suggest that elderly patients were at higher risk for in-
fection than younger patients and that cautious observa-
tion is necessary even after the patient have finished the
prescribed dose of immunosuppressant.
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Figure 2. Clinical outcomes according to different treatment
regimens in older and younger patients with idiopathic
membranous nephropathy in terms of complete remission
(CR) attainment, progression to end-stage renal disease
(ESRD), and development of infectious complications: (A)
conservative treatment, (B) corticosteroid, and (C) cyclospo-
rine. Conservative treatment was associated with favorable
renal outcomes in younger patients but not in older patients
in terms of CR rate (60.5% vs. 20%, p = 0.044). The propor-
tion of patients who progressed to ESRD and developed in-
fection did not differ significantly between the two groups
under conservative treatment. Corticosteroid treatment was
associated with poorer clinical outcomes in older patients: a
greater percentage of older patients progressed to ESRD and
developed infectious complications (27.8% vs. 0%, p = 0.013;
33.3% Vs. 4.5%, p = 0.033, respectively). For renal parameters,
corticosteroid treatment was associated with less CR attain-
ment in older patients (44.4% vs. 77.3%, p = 0.003). Cyclospo-
rine showed comparable rates of CR, progression to ESRD,
and development of infection in the two groups.
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About 50% of idiopathic MN patients with persistent
high-grade proteinuria eventually progress to ESRD and
aggressive therapy is usually initiated in this context [18].
The present study suggests that because older patients
were associated with poorer renal outcomes with respect
to increased event rates for renal replacement therapy,
these patients should be eligible to receive aggressive
treatment regimen to preserve renal function. However,
our study also demonstrated that older patients are ex-
posed to greater risks of infectious complications during
treatment [13]. These findings suggest that an aggressive
treatment strategy should be individualized in older pa-
tients to balance the risks and benefits of treatment.

The natural history of idiopathic MN in older patients
is often benign, with some individuals eventually expe-
riencing spontaneous remission of nephrotic syndrome
[19]. Therefore, it is reasonable to prefer conservative
treatment in older patients when we consider their
higher potential risk of infectious complications. In this
study, while symptomatic treatment resulted in compa-
rable rates of infectious complications and ESRD pro-
gression in older and younger patients, CR was achieved
in only 20% of older patients, which was significantly
lower than the rate in younger patients. These findings
suggest that conservative treatment was ineffective in
achieving CR in older patients and that immunosup-
pressant should be considered as a treatment option in
this context. We suggest that conservative treatment is
effective in those with a high risk of infectious compli-
cations or with limited lifespan that reduces their risk of
developing ESRD [20].

Several randomized trials have failed to demonstrate
the efficacy of glucocorticoid monotherapy in the treat-
ment of idiopathic MN, despite early encouraging stud-
ies involving patients of Asian ancestry that reported its
potential benefit [21-23]. Our study demonstrated that
corticosteroid treatment in older patients was associat-
ed with unfavorable clinical outcomes including lower
CR rates and greater risks of progression to ESRD and
development of infectious conditions compared with
younger patients. These findings confirm that cortico-
steroid monotherapy has limited value as a treatment
option in older patients and that it is associated with
a higher complication rate [15,24,25]. In contrast, cyc-
losporine use showed comparable results in older and
younger patients with respect to achievement of CR,
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progression to ESRD, and occurrence of infectious com-
plications. On these grounds, we cautiously infer that
cyclosporine may produce comparably favorable out-
comes for renal aspects and therefore, it may be consid-
ered an alternative first-line treatment option for older
people who are vulnerable to infections.

Our study has limitations. First, it was based on ret-
rospective data analysis. Treatment modality was not
standardized; rather it was based on an individual prac-
titioner’s decision depending on patients’ clinical set-
ting. Therefore, there are unmeasured biases in evaluat-
ing primary and secondary outcomes. Second, patients
clearly were not randomized to immunosuppressive
modalities, and potential confounders may exist. We
adjusted for relevant key clinical parameters in the anal-
yses, but there may be factors influencing treatment
decisions that were included in our models. Therefore,
prospective randomized controlled studies are required
to compensate for these flaws. Third, we could not eval-
uate the effect of mycophenolate mofetil owing to insur-
ance policy, and no patients received the cyclic therapy
of corticosteroid and cyclophosphamide.

In conclusion, older age in patients with idiopath-
ic MN was associated with an inferior clinical course
and worse treatment responses. The achievement of
CR, progression to ESRD, and occurrence of infectious
complications for each treatment regimen was signifi-
cantly altered in older patients compared with younger
patients. The use of corticosteroid therapy was associ-
ated with minimal clinical benefit, but cyclosporine
treatment is predicted to have the potential to lead to a
better prognosis. Therefore, our study provides valuable
information that helps to improve the clinical outcomes
in older patients with idiopathic MN.

KEY MESSAGE

1. Cumulative event rate for achieving complete
remission was inferior and that for requiring di-
alysis, and infection was higher in older patients.

2. Old age per se was independently associated with
inferior clinical outcomes in patients with idio-
pathic membranous nephropathy.

3. Cyclosporine treatment is predicted to be more
useful than corticosteroids in older patients
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