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ABSTRACT. This study aimed to investigate the effects of 
administration of low-dose cyclosporine A (CsA) alone and the 
combination of low-dose CsA and a low-dose hormone for the treatment 
of elderly patients with membranous nephropathy. We divided 27 
patients into two groups as follows: low-dose CsA group (group A) 
and the group receiving a combination of a low-dose hormone and 
low-dose CsA (group B). The treatment and follow-up times were ≥6 
months. We observed no difference in gender, age, serum creatinine 
levels, estimated glomerular filtration rate (eGFR), and 24-h urinary 
protein levels between the two groups before treatment; in addition, the 
rates of complete and partial remission were not different 6 months after 
treatment. The rate of complications in group B was higher than that in 
group A (84.6 vs 35.7%, respectively; t = 0.018). While the pretreatment 
eGFR of patients who achieved remission was significantly higher than 
that of patients who did not achieve remission, the 24-h urinary protein 
levels and incidence of hypertension were significantly lower than 
those of patients who did not achieve remission (t = 0.042, 0.035 and 
0.043, respectively). The efficacy of administration of low-dose CsA 
alone and in combination with a low-dose hormone was similar; the 
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efficacy was related to eGFR, urinary protein levels, and the incidence 
of hypertension before the treatment. The side effects of administration 
of CsA alone were significantly lower than those of the combination 
treatment.
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INTRODUCTION

Membranous nephropathy is the most common pathological type of nephropathy in 
elderly patients. In addition to the massive proteinuria and hypoalbuminemia, the clinical 
complications of membranous nephropathy include hypertension, renal failure, hyperlipid-
emia, infections, hypercoagulation, and thromboembolism (Cattran et al., 2001; Cattran et al., 
2007; Ronco and Debiec, 2011). Therefore, our primary objectives were to reduce proteinuria, 
increase the plasma albumin levels, and improve the symptoms of nephrotic syndrome (NS); 
moreover, we aimed to decrease the complications associated with membranous nephropathy 
(Yoon et al., 2011; Brown et al., 2012; Verde et al., 2012). Currently, the treatment of mem-
branous nephropathy is mainly based on the degree of proteinuria; the treatment includes 
administration of angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin receptor 
blockers (ARBs) (Cattran, 2005; Lai, 2007; Waldman and Austin, 2012) and administration of 
a combination of hormones and immunosuppressive therapy. There are different views about 
the use of immunosuppressive therapy, and some studies suggest that cytotoxic drugs could 
decrease the proteinuria and improve the clinical remission rate in patients with membranous 
nephropathy. Recently, some studies showed that administration of the calcineurin inhibitor 
cyclosporine A (CsA) at conventional doses (3-5 mg·kg-1·day-1) significantly improved the 
prognosis of NS patients with worsened renal functions but was associated with complica-
tions such as hepatonephric dysfunction and infections (Goumenos et al., 2007; Ponticelli and 
Passerini, 2010). Further, the administration of CsA alone for the treatment of membranous 
nephropathy explored previously was partially effective. However, whether the administration 
of low-dose CsA (1-3 mg·kg-1·day-1) alone will be effective in a special population such as the 
elderly patients and the side effects of this treatment have not been reported thus far. Here, we 
have reported the effects of administration of low-dose CsA alone or in combination with a 
low-dose hormone therapy in elderly patients with membranous nephropathy.

MATERIAL AND METHODS

General information

We reported the cases of 27 elderly patients (15 men and 12 women; age, 65-81 years) 
with idiopathic membranous nephropathy who were admitted to our hospital between January 
2008 and January 2013. Their condition was confirmed by biopsy, and the patients were fol-
lowed up for 6 months or more. The treatment duration was 6 months to 2 years; mean dura-
tion, 13.5 ± 6.2 months. The follow-up period was 6-48 months. The renal pathological stag-
ing was stage I and II. Patients with autoimmune diseases, cancer, infections, and drugs were 
excluded, and the follow-up time was not less than 6 months. This study was conducted in ac-
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cordance with the declaration of Helsinki. This study was approved by the Ethics Committee of 
the Navy General Hospital of PLA. Written informed consent was obtained from all participants.

Research methods

Our study was a prospective randomized controlled study of administration of low-
dose CsA alone or in combination with a low-dose hormone therapy in elderly patients with 
idiopathic membranous nephropathy.

Inclusion criteria

The renal tissue specimens of all patients were examined using light microscopy, im-
munofluorescence, and electron microscopy, and the condition of the patients was pathologi-
cally diagnosed as idiopathic membranous nephropathy stage I and II. The 24-h protein levels 
were >4 g. The patients were older than 65 years, and the treatment duration was not less than 
six months, and the follow-up time was not less than six months.

Exclusion criteria 

1) Secondary membranous nephropathy induced by secondary factors such as autoim-
mune diseases, cancer, infections and drugs, or atypical membranous nephropathy. 2) HIV in-
fection. 3) Patients diagnosed with malignant tumor infection. 4) Patients with active hepatitis 
B or C or with positive replication indexes.

Grouping

The patients were divided into the following two groups according to their different 
treatment options: 1) group A: patients receiving low-dose CsA alone and 2) group B: patients 
receiving a combination of low-dose glucocorticoids (methylprednisolone) and low-dose 
CsA. The initial dose of the methylprednisolone tablet was 0.4 mg·kg-1·day-1, which gradually 
decreased after 8 to 12 weeks administration; the total duration of treatment was 6-12 months. 
The initial dose of CsA was 2 mg·kg-1·day-1, and the treatment duration was not less than six 
months. The plasma CsA concentration was monitored, so that it could be maintained at 80-
120 ng/mL. In patients with plasma CsA concentration different from the standard, the dose 
was gradually increased or decreased by 25 mg each time; the total duration of treatment was 
6-12 months. If the serum creatinine ratio increased by 30% of the baseline value after treat-
ment, the dose of CsA was decreased daily by 25 mg. We used the Xinshandiming tablet (No-
vartis Pharma GmbH, Germany) containing 25 mg CsA/tablet. Meizhuole (Pfizer Italia Srl, 
Italy) containing 4 mg methylprednisolone/tablet was used as the methylprednisolone tablet.

Eluting treatment

The patients admitted were required to maintain their serum creatinine (Scr) levels 
≤178 μM, and thus, they were administered a single-dose of the ARB-class drug valsartan 
capsule 80 mg (Novartis Pharma Co., Ltd., Beijing). All the patients were administered lipid-
lowering drugs and anti-platelet adhesion drugs according to their specific conditions, and the 
blood pressure was controlled <140/90 mmHg.
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Exit criteria

The exit criteria were serious infections; worsening of the renal functions; increase 
in the Scr levels by 50% of the baseline values, which failed to recover after the reduction in 
the dose of medication; steroid glycosuria poorly controlled by the medication; and severe 
gastrointestinal bleeding.

Observation indexes

Clinical indexes such as monthly levels of Scr, serum albumin, and 24-h urinary protein 
were observed before and after the treatment. For examination of hematuria, the patient emptied 
the bladder at 7 a.m. in the morning, and then, maintained a 24-h record of the urine and accu-
rately recorded the volume to test the 24-h urinary protein levels. We used the Siemens ADVIA 
2400 biochemical analyzer, and the urinary protein levels were determined using immunoneph-
elometry, and the serum and urine creatinine levels were detected using the enzyme method.

The modification of diet in renal disease formula and the chronic kidney disease epide-
miology collaboration was used to calculate the estimated glomerular filtration ratio (eGFR).

Criteria of clinical efficacy

After 6-12 months of treatment, we determined the effectiveness and remission rate. 
Complete remission (CR) was defined as urinary protein level ≤0.3 g/day, serum albumin 
level >35 g/L, stable renal function (increase in the Scr level was less than 15% of the baseline 
value); partial remission (PR) was defined as the decrease in urinary protein level by more 
than 50% of the baseline value, urinary protein level ≤3.5 g/day, stable renal function; and 
no remission: the decrease in the urinary protein level was 50% of the baseline value, or the 
urinary protein level was >3.5 g/day, or the Scr level was more than 50% of the baseline value. 
The clinical remission rate = (CR + PR) / total number of patients x 100%.

Safety: 1) the adverse reactions observed during the treatment were infection, osteo-
necrosis, steroid glycosuria, and hepatonephric toxicity, and patients discontinued treatment 
because of the above factors. 2) The recurrence rate after drug withdrawing.

Statistical analysis

The SPSS13.0 software was used for the statistical analysis. The measurement data 
are reported as means ± SD. Intergroup comparison was performed using the independent 
sample t test; the enumeration data were analyzed using chi-square test, with P < 0.05 consid-
ered to be the statistically significant difference.

RESULTS

General information

No statistically significant difference was observed in gender, age, pre-treatment Scr 
levels, eGFR, and 24-h urinary protein levels between the 2 groups (P > 0.05; Table 1).



2669

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (1): 2665-2673 (2015)

Treatment of membranous nephropathy in elderly patients

Table 1. Comparison of general information of the 2 groups (means ± SD).

Group (N)	 Age	 Gender	 Urinary protein quantitation (g/day)	 eGFR (mL/min)	 Pre-treatment serum creatinine

A (14)	 75.1 ± 8.2	 10 males and 4 females	 7.2 ± 3.4	 69.6 ± 10.3	 98.8 ± 15.1
B (13)	 74.8 ± 7.9	 10 males and 3 females	 7.5 ± 3.8	 70.9 ± 11.9	 91.6 ± 20.9

Comparison of efficacy

No statistically significant difference was observed in the CR and PR rates of groups 
A and B; the overall remission rate in group A was 69.2%, which was slightly higher than that 
in group B (Table 2).

Table 2. Efficacy comparison of the two groups (means ± SD).

Group (N)	 CP cases (%)	 PR cases (%)	 Overall remission case (%)

A (14)	 1 (7.1)	 7 (50.0)	 8 (57.1)
B (13)	   2 (15.4)	 6 (46.2)	 8 (61.6)

Comparison of complications

One patient in group A showed a combination of severe pneumonia and immune 
hypofunction after 3 months (CD4 < 200), and thus discontinued treatment; 1 patient 
had hypertension; 3 patients showed a >50% increase in the Scr levels within 2 weeks of 
treatment, and thus, the CsA dose was decreased. The Scr levels of 2 of these 3 patients re-
covered, but the renal function of 1 patient did not stabilize, and thus, this patient discon-
tinued treatment. In group B, 3 patients showed steroid diabetes; of these, 2 were treated 
with insulin, and 1 patient discontinued treatment because of the difficulty in controlling 
the blood sugar levels. Two patients showed severe pneumonia after 2 months, and 1 
patient showed simultaneous recurrent urinary tract infection and immune hypofunction 
(CD4 < 200), and thus discontinued the treatment; 1 patient showed hypertension; the 
pre-existing hypertension in the case of 1 patient became difficult to control, and thus, this 
patient received antihypertensive medications. Four patients showed a >50% increase in 
serum creatinine levels within 2 weeks of treatment. The CsA dose was decreased in these 
patients; subsequently, the Scr levels of 2 patients recovered, while 2 patients discontin-
ued treatment because the renal function did not recover. The rates of complications were 
significantly higher in group B than in group A (Table 3).

Table 3. Complication comparison of the two groups (means ± SD).

Group (N)	 Steroid 	 Hypertension or the blood 	 Infection (%)	 Serum creatinine 	 Quit (%)	 Cases of severe 
	 diabetes (%)	 pressure was difficult to 		  increasing >50%		  complications (%)
		  be controlled (%)

A (14)	 0 (0)	 1 (7.1)	 1 (7.1)	 3 (21.4)	 2 (14.3)	 5 (35.7)
B (13)	      3 (23.1)	   2 (15.4)	   2 (15.4)	 4 (30.8)	 4 (30.8)	 11 (84.6)*
t	 0.098	 			   0.385	 0.018
*Compared with the A group, P < 0.05.
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Comparison of clinical data

Examination of the pretreatment clinical data of patients who achieved remission and 
those who did not showed that after the treatment, the rates of hypertension and 24-h uri-
nary protein levels were significantly lower in patients who achieved remission than in those 
who did not achieve remission; although the pre-treatment eGFR of patients who achieved 
remission was significantly higher than that of patients who did not achieve remission, no 
significant difference was observed in gender, age, and pathological stage (I, II proportional) 
between patients who achieved remission and those who did not (Table 4).

Table 4. Clinical data comparison between the remission and non-remission patients (means ± SD).

Group (N)	 Gender	 Age (years)	 Hypertension 	 Urinary protein 	 Pathological	 Pre-treatment
	 (male/female)		  cases (%)	 excretion (g/day)	 stage (I/II)	 eGFR (mL/min)

Remission (16)	 10/6	 71.6 ± 9.1	 8 cases (50.0)	 6.5 ± 3.1	 12/4	 70.1 ± 12.7
Non- Remission (11)	 10/1	 75.9 ± 8.7	 10 cases (90.9)*	   9.8 ± 4.6*	 5/6	   60.2 ± 10.4*
t	 0.183	 0.231	 0.042	 0.035	 0.224	 0.043

*Compared with the Remission, P < 0.05.

DISCUSSION

Idiopathic membranous nephropathy accounts for approximately 10% of primary glo-
merular diseases in China; the ratio of male to female incidence of idiopathic membranous 
nephropathy is 2:1. This disease is more common among the elderly, and the pathological 
characteristic of idiopathic membranous nephropathy is the diffuse thickening of the capil-
lary basement membrane caused by deposition of the immune complex under the glomerular 
epithelial cells. Studies conducted in China and abroad have shown similar results about the 
pathological features of NS in elderly patients. The condition of approximately 50% of the 
patients with idiopathic membranous nephropathy and NS naturally progresses toward renal 
failure; however, in some patients, active treatment alleviates the proteinuria, and thus, im-
proves the renal survival rate (Yoon et al., 2011; Brown et al., 2012; Verde et al., 2012).

Cattran (2005) proposed that the patients with idiopathic membranous nephropathy 
should be treated according to the risk stratification. Low-risk patients (with normal Scr lev-
els, urinary protein level <4 g/day for 6 months, and low risk of disease progression) should 
only be administered ACEIs, ARBs, anticoagulants, and treatments for regulating lipid levels 
and controlling blood pressure and other symptoms, and their urinary protein levels and renal 
function should be periodically monitored. Moderate-risk patients (with normal or near nor-
mal levels of Scr and stable urinary protein levels between 4 and 8 g/day for 6 months) should 
be symptomatically treated and observed for 6 months. During this period, if the renal function 
is aggravated and cannot be relieved, then the patients should be treated with immunosuppres-
sants [glucocorticoids combined with chlorambucil or cyclophosphamide (CTX)]. High-risk 
patients (with abnormal or worsened renal function and urinary protein levels >8 g/day for 6 
months) should be administered a combination therapy of hormones and cytotoxic drugs on 
the basis of low-risk and middle-risk therapies. If the treatment fails and the renal function 
worsens, CsA, mycophenolate mofetil (MMF), tacrolimus (FK506), and other new immuno-
suppressive drugs should be administered. The above treatment should not be administered 
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to patients with Scr levels >352 mM, diffuse glomerulosclerosis, or extensive renal interstitial 
fibrosis (Cattran, 2005; Lai, 2007; Waldman and Austin, 2012).

A previous study suggests that the first-line treatment for membranous nephropathy 
is a combination of glucocorticoids and chlorambucil or CTX, but the incidences of adverse 
reactions have limited the use of this treatment (Cattran et al., 2007). A comparison of the 
outcomes of combination therapy using different immunosuppressants showed no significant 
difference in the overall remission rates among the CTX, MMF, and CsA groups (P > 0.05), 
and the remission rate was the highest in patients receiving a combination of prednisone and 
CsA. Renal function before the treatment is an important prognostic factor (Goumenos et al., 
2007; Ponticelli and Passerini, 2010).

A single-blind, randomized, controlled trial was performed at 11 kidney disease cen-
ters of North America, and this study evaluated the use of CsA in patients with steroid-resistant 
idiopathic membranous nephropathy. The results of this study showed that administration of 
low-dose CsA was safe and effective, but the authors also pointed out that CsA was expen-
sive, and the rate of recurrence of membranous nephropathy was high after drug withdrawal, 
and some patients developed adverse reactions, including nephrotoxicity and long-term renal 
interstitial fibrosis. Goumenos et al. (2007) compared the effects of concomitant administra-
tion of hormones with CsA and cytotoxic drugs in treating patients with idiopathic membra-
nous nephropathy. The results showed that compared to cytotoxic drugs, CsA had a higher 
remission rate (85 vs 55%) and fewer adverse reactions, but had a higher relapse after drug 
withdrawal and frequent serious adverse reactions (10 vs 4%). Therefore, Cattran et al. (2001) 
explored the application of CsA treatment in membranous nephropathy patients and recom-
mended a low dose of 3-4 mg·kg-1·day-1 for at least 6 months. Meanwhile, Ponticelli and Pas-
serini (2010) recommended a dose of 1-3 mg·kg-1·day-1 of CsA for more than 2 years to pre-
vent recurrence. A small dose usually does not cause hypertension, and the renal insufficiency 
associated with this condition was resolved when the dosage was reduced. A low dose of CsA 
relieved proteinuria and effectively protected the renal function in several patients with idio-
pathic membranous nephropathy. Although adverse reactions were common and predictable, 
the criteria of regularity and quantitation, as well as therapeutic drug monitoring, significantly 
decrease the risk of renal toxicity (Cattran et al., 2007).

Majority of researchers have recommended the combined therapy of glucocorticoids 
and cytotoxic drugs for the treatment of idiopathic membranous nephropathy. These recom-
mendations were made on the basis of studies performed in adults, and much information 
has not been reported about treatment of elderly patients with idiopathic membranous ne-
phropathy. Active treatment should be sought for the remission of membranous nephropathy 
in elderly patients taking into account the characteristics of elderly people and long-term side 
effects of hormone therapy. Administration of hormones and immunosuppressive therapy to 
elderly patients continues to be controversial. The results of a large number of evidence-based 
medical studies showed that despite short-term or long-term oral administration, administra-
tion of glucocorticoids alone showed no significant benefit in the induction of clinical remis-
sion and renal protection in patients with membranous nephropathy. Schieppati et al. (2004) 
systematically evaluated the effect of administration of immunosuppressants in 1025 patients 
with idiopathic membranous nephropathy and NS, and they found that administration of glu-
cocorticoids alone could improve neither the CR and PR rates of proteinuria nor the long-term 
survival of the kidney.

A large-dose combination of hormones and immunosuppressants showed higher side 
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effects in elderly patients, because the rate of metabolism of glucocorticoids is negatively cor-
related with age. The clearance rate in the elderly reduced to one-third of that in the younger 
population, and the elderly patients were much more likely to develop infections, hyperten-
sion, steroid diabetes, osteoporosis, and other complications, including life-threatening events. 
Therefore, the usage glucocorticoids is not advocated. A small-dose long-term hormone ther-
apy would be favorable in the prognosis of elderly patients with higher life expectancy and 
uncertain estimated effects. To date, few randomized controlled studies with immunosuppres-
sant therapy alone have been performed in patients with idiopathic membranous nephropathy 
and NS. Although the combined therapy of glucocorticoids has proven effective in relieving 
proteinuria and protecting renal function (grade A in evidence-based medicine), this therapy 
continues to have serious side effects in the treatment of elderly patients with membranous 
nephropathy. CTX, MMF, and tripterygium glycosides induce side effects such as vascular 
inflammation, severe gastrointestinal reactions, bone marrow suppression, infection, and hem-
orrhagic cystitis, but exhibit no effects in a considerable portion of elderly patients. Therefore, 
they should not be used as conventional medication for the treatment of elderly patients with 
membranous nephropathy. A recent study has reported the use of rituximab and a phospholi-
pase A2 receptor antagonist, but the clinical of this therapy require further investigation, and 
therefore, this treatment cannot be recognized as first-line medication for the treatment of 
idiopathic membranous nephropathy (Schieppati et al., 2004; Bruschi et al., 2011; Cravedi et 
al., 2011; Hoxha et al., 2011; Qin et al., 2011).

Some studies have shown that even a small dose of CsA significantly improves pro-
teinuria and aggravation of renal function in patients with idiopathic membranous nephropa-
thy (Jha et al., 2007; Couser, 2012). However, among the special population such as elderly 
patients with idiopathic membranous nephropathy, the efficacy and side effects of administra-
tion of low-dose CsA alones have not been reported thus far. In this study, we administered 
low-dose CsA alone or in combination with a low-dose hormone to treat elderly patients with 
idiopathic membranous nephropathy.

Our results showed that although no significant difference was observed in the CR 
and PR of proteinuria between groups A and B, the overall remission rate in the group B was 
slightly higher than that in the group A. All patients achieved a remission rate of about 60%. 
Compared to patients in group A, those in groups B showed significant differences in the rates 
of discontinuation and morbidity, which indicated that even a small dose of hormone had some 
side effects. Analysis of relevant factors of remission rate showed no obvious relationship 
between the remission rate and gender, age, and membranous nephropathy stage I or II. How-
ever, remission was associated with hypertension ratio, 24-h urinary protein excretion, and 
pre-treatment renal functions, such as pre-treatment combined hypertension, severe urinary 
protein excretion, and renal dysfunction. These results were similar to those reported previ-
ously (Branten et al., 2007).

In summary, we found that administration of low-dose CsA alone or in combination 
with a low-dose hormone was effective in the treatment of elderly patients with idiopathic 
membranous nephropathy, and this treatment significantly improved the prognosis of patients 
with NS and renal function aggravation. In particular, administration of low-dose CsA alone 
was not only effective but it also showed fewer side effects than those observed in combina-
tion with hormone therapy; further, low-dose CsA is safe for use in the clinic. The number of 
patients in our study was less, and further studies with a large sample size and longer follow-
up period should be performed in the future. 
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