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Abstract: Objectives: Immunosuppressive therapy plays an important role in patients with idiopathic membranous
nephropathy (IMN). Evidence regarding the optimal kind of calcineurin inhibitors (CNIs) in treatment of IMN remains
unclear. The objective of this study was to examine whether tacrolimus (TAC) is more effective and safe than cyclosporine (CsA) in treating IMN patients. Methods: We conducted a prospective randomized controlled study in 31
IMN patients, who were diagnosed by laboratory examination and renal biopsy. Among them, 16 patients received
TAC combined with corticosteroids and 15 patients received CsA combined with corticosteroids. The follow-up period was 6 months. Results: After 6 months of therapy, no patient was lost to follow-up, complete remission (CR)
occurred in 7 (43.8%) of the TAC group and 5 (33.3%) of the CsA group; partial remission (PR) occurred in 7 (43.8%)
and 6 (40.0%) treated with TAC and CsA, respectively. The probability of remission (either CR or PR) was higher in the
TAC group than in the CsA group, but there was no significant difference (p=0.116, by log-rank test). Furthermore, a
greater incidence rate of hyperuricemia, new-onset hyperglycemia and hand tremor was observed in the TAC group
compared with the CsA group. But the incidence rate of hypertrichosis, gingival hyperplasia was lower than that in
the CsA group. Conclusion: TAC or CsA combined with corticosteroids was both useful for adults with IMN. But TAC
was not inferior to CsA in efficacy. Otherwise, TAC and CsA had different side effects, so CNIs should be used in
individualized way in patients with IMN.
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Introduction
Idiopathic membranous nephropathy (IMN) is
one of the most common causes of nephrotic
syndrome in adults [1]. The fundamental pathological mechanism of IMN is that immune complex deposits under glomerular basement
membrane (GBM) and the GBM diffusely thicken with spikes. The granular deposition of IgG
(mainly IgG4) and C3 is visible along the glomerular capillary wall. It is found that electron
dense only deposits in glomerular epithelial
and/or in the basement membrane by electron
microscopy. Its pathogenesis is still unclear,
abnormal activation of the immune system is
essential for the occurrence and development
of IMN, but IMN is also regarded as a podocyto-

pathy and podocytes play an important role in
the process of proteinuria and renal function
loss [2]. The clinical natural course of IMN is
variable and not easy to predict. Generally,
about one third of patients achieve spontaneous remission, but another one third of patients
are likely to develop end-stage renal disease
(ESRD) [3]. Due to the large difference of prognosis, different susceptibility to therapy and
great relapse rate after drug withdrawal, the
treatment has been controversial. Reich H et al
recommended that immunosuppressive therapy should be given to the patients whose urinary protein excretion exceeds 3.5 g/24 h with
renal function injury or proteinuria exceeds 8
g/24 h [4].

Treatment of idiopathic membranous nephropathy
The best proven therapy for patients with IMN
is the combined of cyclophosphamide (CTX)
and corticosteroids. However, the potential
side effects (such as gonadal dysfunction, marrow toxicity, lymphoma and bladder cancer)
associated with the use of CTX [5, 6] and high
recurrence rate after 12 months of treatment
[7] have left many physicians reluctant to use
this regimen. So choosing an effective and low
toxic immumosuppressant has always been a
clinical problem to be solved. Kidney Disease
Improving Global Outcomes (KDIGO) guidelines
recommend calcineurin inhibitors (CNIs) as the
replacement strategies of initial treatment for
IMN patients [8]. A domestic contrast research
about using cyclosporine (CsA) and CYC to treat
the patients with IMN shows that the remission
time of CsA was shorter than that of CYC, but
the remission rate of the two groups was of no
statistical significance [9]. Li et al, chen et al
and Peng et al demonstrated that tacrolimus
(TAC) combined corticosteroids was more rapid
and more effective in inducing the remission of
IMN and had tolerable adverse effects compared with CTX and mycophenolate mofetil
(MMF) [10-12]. The study conducted by
Choudhry S et al suggested that TAC combined
with low-dose corticosteroids was not more
effective than CsA in inducing remission in children with steroid-resistant nephrotic syndrome
(SRNS), but had lower risks in cosmetic side
effects [13]. In a word, in previous studies,
investigators performed trials to compare the
effectiveness between different kinds of immunosuppresants in the treatment of IMN. But
there is a lack of randomized controlled study
comparing the efficacy and safety between different kinds of CINs (TAC, CsA) in treating adult
patients with IMN. Therefore, we admitted 31
patients with IMN to compare the efficacy and
safety between TAC and CsA combined with
corticosteroids in this randomized research.
Materials and methods
Patients
This prospective randomized and controlled
study was conducted from September 2015 to
March 2016. Thirty one patients from the first
affiliated hospital of Zhengzhou university were
recruited to our study. Inclusion criteria: (i) age
between 18 and 60 years; (ii) IMN (stage I-IV)
proven by renal biopsy and laboratory examina9765

tion; (iii) persistent proteinuria >8 g/d and met
the diagnostic criteria for nephritic syndrome;
(iv) serum creatinine levels <133 umol/L.
Exclusion criteria: (i) serious complications
such as thrombolism, renal failure and infection; (ii) serious diseases companied such as
HIV, cardiac dysfunction, hepatitis B, hepatitis
C or lever function test abnormalities, diabetes
mellitus and other kidney diseases; (iii) received
any cytotoxic drugs and immunosuppressant
treatment in the past; (iv) pregnant women or
lactating women; (v) poor adherence to the
drug. This study was approved by the ethics
committee of the first affiliated hospital of
Zhengzhou university. All patients were signed
informed consent.
Study design
The 31 patients were randomly administered
TAC or CsA combined with corticosteroids.
Patients were randomized into two groups
according to a randomization list generated
from the table of random numbers. Patients
randomized to the TAC group were administered at 0.05-0.1 mg/kg/d and was divided
into 2 equal doses at 12-hour intervals. The
drug concentration was first checked after 1
week. We adjusted the dosage according to the
whole blood concentration, with a target of
5-10 ng/mL. For the CsA group, patients
received CsA at 3-5 mg/kg/d divided into two
doses at intervals of 12 hours initially. The dose
was adjusted to achieve a blood trough concentration of 100-200 ng/mL. Lower blood trough
concentration levels of TAC or CsA were accepted if patients were in remission. Both groups
received oral prednisone at a dose of 0.5 mg/
kg/d. Then we further tapered the dosage slowly by 5 mg per month down to a dosage of 10
mg/d and maintained that dosage throughout
the remainder of the 6-month therapy period.
Follow-up
Follow-up was scheduled weekly for the first
month and then monthly. After initiation of TAC
or CsA treatment, we monitored the blood concentration of TAC or CsA each week and adjusted the dosage until stable levels of TAC or CsA
were achieved. The trough concentration of TAC
and CsA in whole blood was measured by chemiluminescence microparticle immunoassay
(CMIA) when limosis. Laboratory evaluation
including serum levels of creatinine, albumin,
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Table 1. Baseline clinical and laboratory parameters
TAC (n=16) CsA (n=15)
Female:Male
4:12
2:13
Age (y)
39.4±8.8
42.8±8.1
Hypertension (n)
3
4
Systolic (mmHg)
133.1±15.0 125.2±13.8
Diastolic (mmHg)
87.1±9.2
83.4±8.2
Bloodglucose (mmol/L)
4.9±1.9
4.8±0.9
Urinary protein (g/d)
9.5±1.9
9.7±2.5
Serum albumin (g/L)
22.8±3.8
23.2±5.8
T-CHO (mmol/L)
8.0±3.2
9.1±3.1
TG (mmol/L)
3.1±2.2
2.3±1.3
Scr (umol/L)
71.8±17.4 73.3±16.5
Renal biopsy
Stage I
1
3
Stage II
11
11
Stage III
4
1
Stage IV
0
0

p Value
0.411
0.279
0.598
0.138
0.252
0.933
0.697
0.820
0.364
0.224
0.813
0.250

Values are means ± SD, or number of patients; T-CHO = serum
cholesterol; TG = serum triglycerides; Scr = serum creatinine; CKD
= chronic kidney disease; A value of P<0.05 was defined as statistically significant.

alanine aminotransferase, glucose, total cholesterol, triglycerides, as well as complete
blood counts and 24-hour urinary protein was
measured at baseline and at monthly intervals
for 6 months. Physical examination and screening for side effects were also performed at
each visit. At 6th month, a photograph of the
patient’s teeth was compared with the initial
one by a blinded observer. A picture of the back
was assessed for hypertrichosis. Reversible
nephrotoxicity was defined as an increase in
serum creatinine level greater than 50% more
than baseline that improved after reducing the
dose of TAC or CsA by 50% for 15 days.
Symptomatic treatment
Antihypertensive agents were administered to
achieve a target blood pressure (systolic <125
mmHg and diastolic <75 mmHg). Angiotensin
receptor blocker (ARB) or angiotensin-converting enzyme inhibitor (ACEI) and other antihypertensive drugs were prescribed in those patients
who did not reach the above target values.
Participants with serum cholesterol levels
greater than 5.6 mmol/L were treated with
rosuvast calcium tablets. Anticoagulant drugs,
calcium carbonate and vitamin D were also prescribed to all the patients.
9766

Outcome parameters
The end point of this study was complete
remission (CR) or partial remission (PR).
CR was defined as a daily proteinuria level
of less than 0.3 g, normal serum albumin
(≥35 g/L), and stable renal function. PR
was defined as proteinuria of 0.3-3.5 g/d
that had declined to ≤50% of the baseline
value with a serum albumin concentration
of at least 30 g/L and a stable renal function. NO response (NR) was defined as a
value for proteinuria ≥3.5 g/d and decease
less than 50% of the baseline value. Total
remission (TR) was defined as either CR or
PR.
Statistical methods
Statistical analyses were performed with
SPSS version 17.0 (SPSS, Inc., Chicago, IL,
USA). Continuous variables were described
as the mean ± standard deviation (SD),
and we compared differences for normally
distributed continuous variables between
groups by an independent t-test. Categorical
variables are presented as numbers and percentages, chi-square test was used for comparison between groups. Kaplan-Meier analysis was used to determine the probability of
complete remission and remission rate, and
log-rank test was used to estimate the differences. A value of P<0.05 was considered statistically significant.
Results
Baseline characteristics of patients
In this study, 16 patients were assigned to the
TAC group and 15 to the CsA group. There was
no difference between the two groups with
respect to clinical characteristics, for example,
age, blood pressure, blood glucose, proteinuria, serum albumin, liver enzymes, blood lipid,
serum creatinine or pathological characteristics (Table 1).
Response to treatment
We evaluated efficacy according to the outcomes in patients who completed the 6-month
therapy. During the observed time, no patients
were lost to follow-up. As shown in Figure 1, NR
occurred in 2 patients of the TAC group and 4 of
Int J Clin Exp Med 2017;10(6):9764-9770
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Figure 1. The remission rates in the tacrolimus and
cyclosporine groups during 6 months. CR = complete
remission; PR = partial remission; TAC = tacrolimus;
CsA = cyclosporine.
Figure 3. Kaplan-Meier curves for probability of complete remission in the tacrolimus (TAC) group and the
cyclosporine (CsA) group (p=0.438).

(p=0.165); 37.5% vs. 13.3% by 4th months
(p=0.124); 31.3% vs. 20.0% by 5th months
(p=0.474); 43.8% vs. 33.3% by 6th months
(p=0.552), respectively. As estimated by the
Kaplan-Meier method, the probability of the
remission (either CR or PR) was similar between
the TAC group and the CsA group (p=0.116, by
log-rank test) (Figure 2), and the probability of
CR had no statistical difference between the 2
groups (p=0.438) (Figure 3). In addition, mean
time to PR was 2.4±1.3 months in the TAC
group vs. 3.5±1.6 months in the CsA group.
And there was a statistically significant difference between the 2 groups (p=0.045).
Figure 2. Kaplan-Meier curves for probability of remission (either partial remission or complete remission) in the tacrolimus (TAC) group and the cyclosporine (CsA) group (p=0.116, by log-rank test).

the CsA group at the end of 6th month. The percentages of remission (either CR or PR) in the
TAC group vs. CsA group were 31.3% vs. 6.7%,
by 1st month (p=0.083); 50.0% vs. 20.0% by 2nd
months (p=0.081); 75.0% vs. 33.4% by 3rd
months (p=0.020); 81.3% vs. 53.3% by 4th
months (p=0.097); 87.5% vs. 66.7% by 5th
months (p=0.166); 87.5% vs. 73.3% by 6th
months (p=0.318), respectively. The percentages of complete remission (CR) in the TAC
group vs. CsA group were 6.3% vs. 0.0%, by 1st
month (p=0.325); 12.5% vs. 6.7% by 2nd months
(p=0.583); 25.0% vs. 6.7% by 3rd months
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Adverse effects
Side effects were monitored in all follow-up
periods for all of the patients. The adverse
events during the treatment period were listed
in Table 2. Common adverse effects in the TAC
group included hyperuricemia, hyperglycemia
and hand tremor, which occurred in 8 patients
(50.0%), 3 patients (18.8%), 4 patients (25.0%),
respectively. However, 12 patients (80.0%) and
8 patients (53.3%) in the CsA group suffered
from hypertrichosis and gingival hyperplasia,
and this reached statistical significance.
Discussion
IMN accounts for 20% to 40% of primary
nephrotic syndrome in adult patients. ConsiInt J Clin Exp Med 2017;10(6):9764-9770
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Table 2. Side effects associated with the use of tacrolimus versus cyclosporine
TAC (N=16) CsA (N=15) p Value
Pneumonia
1 (6.3%)
1 (6.7%)
0.962
Hepatotoxicity
3 (18.8%) 3 (20.0%) 0.930
Diarrhea
2 (12.5%)
1 (6.7%)
0.583
Hyperglycemia
3 (18.8%) 2 (13.3%) 0.682
Worsening of hypertension 1 (6.3%)
2 (13.3%) 0.505
Hand tremor
4 (25.0%)
1 (6.7%)
0.165
Hypertrichosis
0 (0.0%) 12 (80.0%) <0.001
Gingival hyperplasia
1 (6.3%)
8 (53.3%) 0.004
Reversible nephrotoxicity
1 (6.3%)
1 (6.7%)
0.962
Hyperuricemia
8 (50.0%) 5 (33.3%) 0.347

induced remission more quickly and significantly shorted the duration of treatment in patients with IMN, which may
have contributed to protect renal function in these patients. What’s more, not
all patients achieved complete remission, but studies had seen that achieving partial remission also could effectively improve the prognosis of patients
[17].

In patients with IMN, the immunosuppressive effects of CNIs could partially
explain its therapeutic effects. However,
previous study confirmed that CNIs can
Values are numbers of patients (%). TAC = tacrolimus; CsA = cyclospoalso reduce proteinuria in nonimmunorine. A value of P<0.05 was defined as statistically significant.
logical disease, for example Alport syndrome [18]. In addition to its immunodering the toxic effects of immunosuppressant
logical effects, CNIs could have other theraand the high spontaneous remission rate of
peutic targets for its antiproteinuria activity in
IMN, some scholars recommend delaying treatIMN. Study conducted by Peng L et al verified
ment for those adult patients with IMN who are
that TAC can reduce angiopoietin-like-4 in
incipient and had non-nephritic proteinuria. So
podocytes to promote podocyte repair in an
the choice of immunosuppressive agents and
animal-model of IMN in the early stage [19].
the treatment time is crucial to the remission
The actin cytoskeleton of podocytes is a direct
and the improvement of prognosis of the IMN
target of the antiproteinuric effect of CsA [20].
patients. In our study, patients whose proteinThese two effects may be able to demonstrate
uria was greater than 8 g/d received immunothe efficacy of TAC and CsA in treating IMN.
suppressive therapy for the purpose of reliving
Nevertheless, the predominance effect of CNIs
proteinuria, reducing the complication and preis currently unclear. Compared with CsA, TAC is
venting progression to renal failure. Past studa more potent inhibitor of antigen-driven T cell
ies had shown that patients in this group were
activation, cytokine production, and lympholess likely to achieve spontaneous remission
cyte proliferation in vitro [21]. This may be the
[14]. In this study, treatment with TAC or CsA
mechanism by which TAC induced remission
combined with corticosteroid was effective in
earlier than CsA, but whether it is related to the
patients with IMN. During the 6-month obsernon-suppressive effect or not is still unknown.
vation period, we found that the remission rate
In our study, we did not strictly limited the levels
in the TAC group (87.5%) was lower than that in
of the medication. Although we aimed for
previous study in which investigator used simitrough levels of TAC 5 to 10 ng/mL, and CsA
lar dose of TAC (91.7%) [10]. The reason may be
100 to 200 ng/mL, we accepted the lower levthat the level of proteinuria was higher at the
els if the patients were in remission. The mean
admitted time in our study. The remission rate
dose of TAC was 0.04 mg/kg/d, and the trough
in the CsA (73.3%) group was close to that
level at 4 weeks was 4.84 ng/mL. Similarly,
found in two previous trials (70.7% and 71.5%,
dosages and blood concentration of CsA were
respectively) [15, 16] in which similar dose of
lower compared with other reports. It is worth
CsA was used. Although the remission rate in
noting that the dose and blood concentration
TAC group was higher than CsA group, there
were lower in two groups, however, 87.5% of
was no statistical difference. Our study also
patients on TAC therapy and 73.3% on CsA therindicated that the mean time of attaining PR
apy were in remission at the end of 6 months.
was 2.4±1.3 months in the TAC group, and
Comparing with study [11] in which investiga3.5±1.6 months in the CsA group, and it
tors had used greater dose of TAC or CsA, we
showed significant differences between the
got the similar remission rate. The randomized
two groups (p=0.045). This result demonstratprospective cohort study conducted by He et al
ed that compared with CsA therapy, TAC
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also demonstrated that low-dose TAC accompanied by prednisone was enough to induce
remission in the majority of patients with IMN
[22]. In their study, 28 patients received oral
TAC (target whole blood concentration of 2-4
ng/mL) plus prednisone and the remission rate
reached 82.1% after the treatment of 6 months.
Similarly, Dimitrios’s study also reported that
low dose of CsA (2-3 mg/kg/d) could also
induce remission (remission rate 85%) [23]. It is
speculated that the use of lower doses of medications may have implications in minimizing
their adverse effects.
Cosmetic side effects including gingival hyperplasia, hypertrichosis and hypertention were
found in a large proportion of adults treated
with CsA. TAC could produce more common
adverse effects such as hyperuricemia, hand
tremor and hyperglycemia, similar to that noted
by other investigators [13]. All of those side
effects were mild, transient and under control
after drug withdrawal or expectant treatment.
No serious consequences were caused. In a
word, the side effects of drugs in two groups
are different; we can give an individualized
administration of drugs according to particular
case in the clinical work.
Limitations of this study were as follows. (i) It
was conducted at a single medical center,
which limited the sample size. (ii) The time of
follow-up was short. Although acquisition of
partial remission is assumed to reduce the progression of kidney disease, the long-term benefits and safety of these agents was unclear.
(iii) The patients were at pathological stage I to
III. Due to the limitation of sample size, we can’t
compare the corresponding remission rate
between the pathological stages. (iv) Monitoring
drug levels was not rigorous. Despite these limitations, this is the first prospective randomized
controlled study comparing the efficacy and
safety between TAC and CsA combined with
corticosterioids for treatment of patients with
IMN. Meanwhile, we monitored side effects of
the two immunosuppressants closely in our
study.
Findings from this study suggested that therapy
with TAC or CsA combined with corticosteroids
had the similar efficacy in inducing remission in
a considerable proportion of patients with IMN.
But compared with the CsA group, patients
treated with TAC could achieve remission more
9769

rapidly. The side effects in two group different
from each other. However long-term randomized prospective controlled study should be
conducted to evaluate the safety and efficacy.
Acknowledgements
This study was supported by research grants as
follows: 1) National Natural Science Foundation
of China (81300605); 2) Major Medical Science
and Technology Program Plan of Henan Province (201501010).
Disclosure of conflict of interest
None.
Address correspondence to: Lin Tang, Nephrology
Laboratory, The First Affiliated Hospital of Zhengzhou
University, No.1 Jianshe Road, Zhengzhou, Henan
province, China. Tel: 011-86-371-66271032; Fax:
011-86-371-66271031; E-mail: tanglin@zzu.edu.cn

References
[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]

Cattran DC. Membranous nephropathy: quo
vadis? Kidney Int 2002; 61: 349-350.
Ronco P and Debiec H. Pathogenesis of membranous nephropathy: recent advances and
future challenges. Nat Rev Nephrol 2012; 8:
203-213.
Lai WL, Yeh TH, Chen PM, Chan CK, Chiang
WC, Chen YM, Wu KD and Tsai TJ. Membranous nephropathy: a review on the pathogenesis, diagnosis, and treatment. J Formos Med
Assoc 2015; 114: 102-111.
Barratt M. Oxford textbook of clinical nephrology. In: Davison AMA, Cameron JS, Grunfeld JP,
Ponticelli C, Van Ypersele C, Ritz E, Winearls C
(editors). New York: Oxford University Press;
2005.
Mok CC, Ying KY, Ng WL, Lee KW, To CH, Lau
CS, Wong RW and Au TC. Long-term outcome
of diffuse proliferative lupus glomerulonephritis treated with cyclophosphamide. Am J Med
2006; 119: 355, e325-333.
Kalliakmani P, Koutroulia E, Sotsiou F, Vlachojannis JG and Goumenos DS. Benefit and cost
from the long-term use of cyclosporine-A in idiopathic membranous nephropathy. Nephrology (Carlton) 2010; 15: 762-767.
du Buf-Vereijken PW, Branten AJ, Wetzels JF;
Membranous Nephropathy Study Group. Cytotoxic therapy for membranous nephropathy
and renal insufficiency: improved renal survival but high relapse rate. Nephrol Dial Transplant 2004; 19: 1142-1148.
Radhakrishnan J and Cattran DC. The KDIGO
practice guideline on glomerulonephritis: read-

Int J Clin Exp Med 2017;10(6):9764-9770

Treatment of idiopathic membranous nephropathy

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

9770

ing between the (guide)lines--application to
the individual patient. Kidney Int 2012; 82:
840-856.
Li XY ZX. Comparion of efficacy between cyclosporine and cyclophosphamide in treating patients with idiopathic membranous nephropathy. CJITWN 2011; 12: 906-908.
Li X, Lv R, He Q, Li H, Du X, Lin W, Li Q, He X,
Wang S and Chen J. Early initiation of tacrolimus or cyclophosphamide therapy for idiopathic membranous nephropathy with severe
proteinuria. J Nephrol 2008; 21: 584-591.
Chen M, Li H, Li XY, Lu FM, Ni ZH, Xu FF, Li XW,
Chen JH, Wang HY; Chinese Nephropathy
Membranous Study Group. Tacrolimus combined with corticosteroids in treatment of nephrotic idiopathic membranous nephropathy:
a multicenter randomized controlled trial. Am J
Med Sci 2010; 339: 233-238.
Peng L, Wei SY, Li LT, He YX and Li B. Comparison of different therapies in high-risk patients
with idiopathic membranous nephropathy. J
Formos Med Assoc 2016; 115: 11-18.
Choudhry S, Bagga A, Hari P, Sharma S, Kalaivani M and Dinda A. Efficacy and safety of
tacrolimus versus cyclosporine in children with
steroid-resistant nephrotic syndrome: a randomized controlled trial. Am J Kidney Dis
2009; 53: 760-769.
Cattran DC, Pei Y, Greenwood CM, Ponticelli C,
Passerini P and Honkanen E. Validation of a
predictive model of idiopathic membranous
nephropathy: its clinical and research implications. Kidney Int 1997; 51: 901-907.
Tao JL, Liu LL, Wen YB, Gao RT, Li H, Li MX, Li
XM and Li XW. Cyclosporine treatment in idiopathic membranous nephropathy nephrotic
syndrome in adults: a retrospective study
spanning 15 years. Chin Med J (Engl) 2011;
124: 3490-3494.
Xia W, Pei H, Li S, Fu S and Tian L. [The clinical
efficacy and safety of modified Ponticelli regimen for treatment of idiopathic membranous
nephropathy]. Zhonghua Nei Ke Za Zhi 2016;
55: 181-185.

[17] Troyanov S, Wall CA, Miller JA, Scholey JW, Cattran DC; Toronto Glomerulonephritis Registry
Group. Idiopathic membranous nephropathy:
definition and relevance of a partial remission.
Kidney Int 2004; 66: 1199-1205.
[18] Massella L, Muda AO, Legato A, Di Zazzo G, Giannakakis K and Emma F. Cyclosporine A
treatment in patients with Alport syndrome: a
single-center experience. Pediatr Nephrol
2010; 25: 1269-1275.
[19] Peng L, Ma J, Cui R, Chen X, Wei SY, Wei QJ and
Li B. The calcineurin inhibitor tacrolimus reduces proteinuria in membranous nephropathy accompanied by a decrease in angiopoietin-like-4. PLoS One 2014; 9: e106164.
[20] Faul C, Donnelly M, Merscher-Gomez S, Chang
YH, Franz S, Delfgaauw J, Chang JM, Choi HY,
Campbell KN, Kim K, Reiser J and Mundel P.
The actin cytoskeleton of kidney podocytes is a
direct target of the antiproteinuric effect of cyclosporine A. Nat Med 2008; 14: 931-938.
[21] Thomson AW. FK-506--how much potential?
Immunol Today 1989; 10: 6-9.
[22] He L, Peng Y, Liu H, Liu Y, Yuan S, Liu F, Yang D,
Liu H, Chen X, Shao J and Fu M. Treatment of
idiopathic membranous nephropathy with
combination of low-dose tacrolimus and corticosteroids. J Nephrol 2013; 26: 564-571.
[23] Goumenos DS, Katopodis KP, Passadakis P,
Vardaki E, Liakopoulos V, Dafnis E, Stefanidis I,
Vargemezis V, Vlachojannis JG and Siamopoulos KC. Corticosteroids and ciclosporin A in idiopathic membranous nephropathy: higher remission rates of nephrotic syndrome and less
adverse reactions than after traditional treatment with cytotoxic drugs. Am J Nephrol 2007;
27: 226-231.

Int J Clin Exp Med 2017;10(6):9764-9770

