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   Abstract
   Idiopathic membranous nephropathy (IMN) is one of the most common
   causes of nephrotic syndrome (NS) in adults and may progress to
   end-stage renal disease (ESRD). Given the variable course, it remains
   unclear who to treat with immunosuppression (IS) and with what
   regimen. Corticosteroids, alkylating agents, calcineurin inhibitors
   (CNIs), and antimetabolites have all been used in randomized
   controlled trials (RCTs). Previous meta-analyses of these trials were
   unable to demonstrate a benefit on death or progression to ESRD
   compared to no treatment or placebo. Since the last round of these
   analyses (in 2004) additional RCTs have been published. The Cochrane
   Central Register of Controlled Trials and Medline were searched from
   2003 until Febuary, 2012 for new RCTs in the treatment of IMN to
   update the database. Twelve trials were found. Due to significant
   heterogeneity of patients and regimens, they are discussed
   qualitatively only and are integrated with prior RCTs and relevant
   observational data. In conclusion, patients with non-nephrotic
   proteinuria should not be offered IS therapy. Those with NS and
   declining renal function should be treated. The best evidence supports
   a combined steroid and alkylating agent regimen. Calcineurin
   inhibitors clearly produce short-term benefit (proteinuria reduction
   and remission) but their ability to favorably affect death or ESRD
   remains unproven. There is little support for anti-metabolite use.
   Other agents (rituximab and adrenocorticotropin) require further
   study. For the large group of patients with NS but normal renal
   function it remains a dilemma who to treat and with what regimen.
   Introduction
   Membranous nephropathy (MN) is the most common cause of nephrotic
   syndrome (NS) in adults. About 20% of cases have a secondary cause,
   such as autoimmune disease, infection, malignancy, and medications.
   The majority, however, are considered idiopathic (IMN), representing a
   single organ autoimmune disease. Potential target antigens (M-type
   phospholipase A2 receptor, [1,2] aldose reductase, [3] superoxide
   dismutase, [3] and α-enolase [5] have recently been identified on
   podocyte membranes, and presumably pathogenic IgG4 antibodies can be
   detected in the circulation of the majority of patients.
   The natural history of IMN is variable.[6-8] A significant percentage
   of patients, perhaps half or more, will have remission with or without
   specific treatment over a period of months to several years.
   Approximately one-third of those in remission will relapse,[9,10]
   especially when the remission is partial. A significant minority,
   however, will have a persisting NS with decline in renal function,
   resulting end stage renal disease in 25% or more. It is not possible
   to predict with certainty an individual patient’s course on
   presentation.
   Various immunosuppressive (IS) regimens have been utilized in treating
   IMN over the past 40 years. Given the variable clinical course and
   potential toxicity of current regimens, the main questions facing the
   practicing clinician are who (and when) to treat, and with what
   regimen. Numerous observational studies and randomized controlled
   trials (RCT) have attempted to answer these questions. There have been
   4 meta-analyses published between 1994 and 2004 [11-14] and a Cochrane
   review, [15] also in 2004. No benefit to IS therapy on death or renal
   failure could be demonstrated, although a higher remission rate was
   found with alkylating agents. It remains unclear what is optimal for
   the individual patient. The purpose of this review is to identify all
   RCTs published since 2004 and to integrate these newer data with prior
   RCTs as well as relevant observational data. Studies on renin
   angiotensin system inhibition (RASI), considered the backbone of
   conservative therapy, will also be considered.
   Methods
   The Cochrane Central register of Controlled Trials (CENTRAL), Ovid
   MEDLINE, and MEDLINE In-Process and Other Non-Indexed Citations were
   searched using published strategies, [14,15] limiting to the years
   2003 to 2012. Only full-text articles published in English language of
   RCTs addressing IS therapy or RASI in the treatment of adults with IMN
   were considered. These studies were then integrated with prior similar
   RCTs identified by the most recent meta-analysis [14] and Cochrane
   review, [15] both from 2004. The most relevant observational data are
   also discussed. Bibliographies of both RCTs and observational studies
   were hand searched for additional data. Studies published in abstract
   form only are not included.
   Results
   After downloading the citations to RefWorks and removing duplicates,
   21 citations from CENTRAL and 104 citations from MEDLINE remained. No
   additional studies were identified. After excluding 37 observational
   studies, 35 reviews or letters, 22 studies of secondary MN, 10
   abstracts, 1 trial involving children, 3 registered but unpublished
   trials, 1 duplicate citation, and 4 trials involving other disease
   states, 12 RCTS were identified (see Table). Thus, combining these 12
   trials with prior studies, there are at least 30 RCTs regarding the
   treatment of IMN involving 1,377 patients. [16-45] All 30 trials,
   along with relevant observational data, are discussed in the online
   Supplement. The 12 new trials will be discussed in detail here. Given
   the significant heterogeneity of regimens, the discussion is
   qualitative only.
   Renin-Angiotensin System Inhibitors
   There have been no trials to date comparing either angiotensin
   converting enzyme inhibition (ACEI) and/or angiotensin receptor
   blockade (ARB) with no treatment or placebo specifically in the
   treatment of IMN. An RCT comparing enalapril to alternate day steroids
   to no treatment was initiated in the 1990s but never completed due to
   lack of enrollment. Since the last round of analyses, one RCT compared
   lisinopril to losartan, but had no control group. Kosmadakis et al.
   randomized 27 patients with at least 6 months of nephrotic range
   proteinuria to lisinopril 10 mg/day or losartan 100 mg/day for 12
   months. [16] All 13 patients given lisinopril had at least a partial
   remission (mean proteinuria reduced from 4.82 to 1.75 g/day), as did
   11 of 14 patients given losartan (4.55 decreasing to 2.53 g/day). See
   the online Supplement for a complete review of the observational data
   on the use of RASI in IMN.
   Corticosteroids
   There have been no new RCTs comparing steroids to no treatment or
   placebo since the last round of analyses. Previously, there have been
   4 RCTs comparing steroids to no treatment or placebo. (17-20) Based on
   these RCTs, and meta-analysis of them, [14] there is no proven benefit
   to monotherapy with corticosteroids in the treatment of IMN in the
   regimens used in those trials. It remains possible that higher doses
   (eg, IV methylprednisolone boluses) and longer duration of therapy may
   have a benefit as monotherapy.
   Alkylating Agents
   Three trials comparing alkylating agents to no treatment were
   published prior to the last round of analyses. Two of these used
   cyclophosphamide and were negative, [21,22] but the work of Ponticelli
   et al. was clearly positive. They pioneered a 6 month regimen of
   alternating steroids and alkylating agents (initially chlorambucil,
   subsequently cyclophosphamide). Methylprednisolone, 1 gram IV daily
   for 3 days followed by 0.4 mg/kg/day orally for 27 days, was given in
   months 1, 3, and 5. During the alternate months (2, 4, and 6),
   chlorambucil (0.2 mg/kg/day) or later cyclophosphamide (2.5
   mg/kg/day), were given orally. This regimen is herein referred to as
   the Ponticelli regimen. In their original study, 81 nephrotic patients
   on initial presentation with normal renal function were randomized to
   the chlorambucil containing regimen or supportive therapy alone, with
   follow-up reaching 10 years. [23] The chance of not dying or reaching
   ESRD at 10 years was 92% in the treated group versus 60% in controls
   (p=0.0038) and the slope of 1/serum creatinine was significantly
   better (p=0.035) with treatment.
   Since the last round of analyses, 1 RCT compared this regimen to no
   treatment. Jha et al. randomized 93 patients with nephrotic syndrome
   for at least 6 months but preserved renal function to a
   cyclophosphamide containing Ponticelli regimen or supportive therapy,
   also with a 10 year follow-up. [24] The chance of not dying or
   reaching ESRD at 10 years was 89% in the treatment group compared with
   65% in the control (p=0.016); that of not dying, reaching ESRD, or
   doubling the serum creatinine was 79% versus 44 % (p=0.0006).
   Remissions were more likely with treatment (p   there was significantly less hypertension, edema, hypoalbuminemia,
   hypercholesterolemia and/or statin therapy in the treatment group.
   There was no difference in infections between the groups, and there
   were no malignancies.
   Together, these 2 trials offer the best proof that a combined
   steroid/alkylating agent regimen can modify the long-term course of
   this disease in nephrotic patients with normal and stable renal
   function, and they support the argument that all such patients should
   be treated. Given the overall favorable prognosis of IMN, however,
   this would unnecessarily expose over half of the patients to
   side-effects of therapy. Others have argued that treatment should be
   reserved for those with impaired or declining renal function. No RCT
   comparing alkylating agent-based therapy to either no therapy or
   placebo specifically in patients with declining or impaired GFR has
   been published. One RCT published since the last round of analyses,
   however, did compare early versus delayed initiation of steroids and
   cyclophosphamide.
   Hofstra et al. randomized 26 patients with nephrotic syndrome,
   preserved renal function, but potentially at high risk for progression
   to immediate therapy (daily oral cyclophosphamide 1.5 mg/kg for 1 year
   plus IV methylprednisolone 1 gram/day x3 at the start of the first,
   third, and fifth months, plus oral prednisone 0.5 mg/kg/48 hours for 6
   months with subsequent tapering) or delayed therapy upon renal
   function deterioration (serum creatinine increase of >25% to >130
   umol/l or an increase of >50%) with 6 year follow-up. [25] By the end
   of the trial, there was no difference in remission rates [86] versus
   67%), serum creatinine (93 versus 105 umol/l), or proteinuria (0.77
   versus 0.18 g/10 mmol creatinine). Of the 12 patients with delayed
   treatment, 4 had spontaneous complete remissions and were thus spared
   therapy. This trial supports the argument that therapy can be delayed
   until signs of progression occur.
   There are 4 trials comparing steroids with alkylating agents to
   steroids alone. [26-29] These have been reviewed and analyzed
   previously. In summary, a regimen containing an oral alkylating agent
   plus steroids is superior to steroids alone, but one containing IV
   cyclophosphamide is not. [27] IV cyclophosphamide is considered an
   ineffective regimen. [27] No new RCTs have been published in this
   area.
   Three previously reviewed trials compared a chlorambucil-containing
   Ponticelli regimen with a regimen containing cyclophosphamide. [30-32]
   Reichert et al randomized 18 nephrotic patients with declining renal
   function to the chlorambucil Ponticelli regimen versus monthly IV
   cyclophosphamide for 6 months plus IV methylprednisolone. [30] Renal
   function significantly improved with the chlorambucil containing
   regimen but significantly deteriorated with IV cyclophosphamide. It
   was again concluded that IV cyclophosphamide is ineffective. Two other
   trials compared an oral cyclophosphamide Ponticelli regimen with one
   containing chlorambucil. [31,32] Cyclophosphamide was equally or more
   effective but associated with significantly less side effects. Hence,
   the cyclophosphamide containing Ponticelli regimen is the preferred
   one. No new RCTs have been published comparing these agents.
   Calcineurin Inhibitors
   Calcineurin inhihibitors (CNI) have been used for IMN for 25 years,
   initially in observational studies. Remission rates exceeding 70% have
   been reported, with complete remission rates as high as 30%. [46-48]
   Proteinuria is generally reduced by more than 50%. However, CNIs do
   not affect antibody production or complement activation, 2 factors
   intimately involved in the pathophysiology of IMN. In one study with
   repeat renal biopsies, CNIs did not abrogate progressive immune
   complex deposition, [49] and in another study glomerular pathologic
   changes progressed despite complete remission of proteinuria. [50]
   There is evidence that CNIs lower proteinuria by improving the
   size-selective properties of the GBM [49] and the ultrafiltration
   coefficient. It is also possible that by reducing T-cell infiltration,
   proteinuria may be affected, as shown in Heymann nephritis. [51]
   There were 2 RCTS comparing CNIs to no treatment or placebo previously
   reviewed. [33,34] In one study of 17 patients with declining renal
   function cyclosporine monotherapy was superior to placebo in reducing
   proteinuria and slowing the rate of decline. [33] In the other study
   of 51 nephrotic patients, cyclosporine plus oral steroids was superior
   to steroids alone in inducing remission, with no difference in renal
   function and a high relapse rate in the cyclosporine arm. [34]
   One new RCT compared tacrolimus to no therapy. [35] A multi-center
   trial from Spain randomized 48 nephrotic patients to a control arm or
   to tacrolimus monotherapy (25 patients) at 0.05 mg/kg/day (target
   trough 3 – 5 ng/ml initially, then 5 – 8) for 12 months with an
   additional 6 month taper. All patients were maintained on RASI
   throughout the trial. By the end of 18 months of treatment, 94% of
   tacrolimus treated patients were in remission compared to 35% of
   controls; only 1 tacrolimus treated patient had a 50% increase in
   serum creatinine versus 6 controls. Unfortunately, after an additional
   year of follow-up, 9 of the 19 tacrolimus treated patients in
   remission had relapsed. Thus, RCT data to date demonstrate the
   efficacy of CNIs in reducing proteinuria and inducing remission
   compared to no treatment or placebo. Their ability to modify the long
   term course (death, ESRD), however, remains unproven. Also, given the
   high relapse rate, low-dose life-long therapy may be necessary.
   Antimetabolites
   Three antimetabolites, azathioprine, [36,37] mycophenolate mofitil
   (MMF), [38] and mizoribine, [39] have been compared to no treatment or
   placebo. All three have been negative. Small observational studies
   indicated a benefit to azathioprine but the largest (50 patients) and
   longest (10 years) uncontrolled trial was negative. [52] There have
   been 2 small previously published RCTs using azathioprine (one with
   steroids, [36] one as monotherapy [37], both also negative. No new
   trials have been published.
   Mycophenolate mofetil (MMF) has shown benefit in observational
   studies. [53] One new RCT compared MMF to no therapy. Dussol et al.
   randomized 36 nephrotic patients (disease less than 6 months) to
   monotherapy with MMF 2g/day for 12 months or no therapy. [38] There
   was no difference in proteinuria reduction, remission rates, or change
   in renal function.
   One new RCT compared mizoribine to standard therapy. After a 24-week
   pilot study demonstrated that mizoribine versus placebo reduced
   deterioration of renal function in steroid-resistant primary nephrotic
   syndrome (SRPNS), a multi-center Japanese trial randomized 236 SRPNS
   patients (82 with IMN) to mizoribine or standard therapy for 2 years.
   [39] In the IMN patients, there was a non-significant trend to greater
   proteinuria reduction with mizoribine.
   Comparison Trials
   There have been 6 RCTs comparing one IS regimen with another published
   since the last round of analyses. Three trials involved CNIs with
   steroids, two against an alkylating agent/steroid arm [40,41] (one of
   which also had a lisinopril control arm [41], and one against
   azathioprine with low dose prednisone. [42] Two trials compared MMF
   and steroids to a Ponticelli regimen. [43,44] One trial compared
   adrenocorticotropin to a Ponticelli regimen. [45]
   The multicenter Chinese Nephropathy Membranous Study Group randomized
   73 nephrotic patients to tacrolimus and prednisone or cyclophosphamide
   and prednisone. [40] Tacrolimus was started at 0.1 mg/kg/day (target
   trough 5 – 10 ng/ml for the first 6 months, then 2 – 5 ng/ml for the
   final 3). Cyclophosphamide was given at 100 mg/day for 4 months. Both
   groups received prednisone 1 mg/kg/day for 4 weeks, gradually tapered
   until discontinued at 8 months. The combined remission rate was
   significantly higher with tacrolimus at 6 months (85% versus 65%), but
   only numerically so by 12 months (79% versus 69%). The decrease in
   proteinuria was significantly greater in the tacrolimus group (7.0
   versus 4.2 g/day). Relapse occurred in 27% of partial remissions in
   the tacrolimus group and 38% of such remissions in the
   cyclophosphamide group. The eGFR remained stable in both groups.
   Kosmadakas et al. randomized 28 patients with NS for at least 6 months
   to cyclosporine with methylprednisolone, cyclophosphamide with
   methylprednisolone, or lisinopril as a control. [41] After 9 months of
   treatment, 6/10 given cyclosporine, versus 10/10 given
   cyclophosphamide, versus 10/10 controls (given lisinopril only) had
   attained at least a partial remission.
   Naumovic et al. randomized 23 patients that had failed a Ponticelli
   protocol to a 2 year course of cyclosporine (3 mg/kg/day) versus
   azathioprine (1.5 – 2 mg/kg/day), both with low-dose prednisolone,
   with an additional year of follow-up. [42] There was no difference in
   rate of remission (80% versus 93%). There were more relapses in the
   azathioprine group (5 versus 1) as well as significant deterioration
   in renal function in that group only.
   Together, these 3 trials again confirm that CNIs are effective in
   reducing proteinuria and inducing remissions in IMN. They do not
   provide definitive evidence that they modify the long-term course of
   the disease, as exists for the Ponticelli regimen.
   Two trials compare MMF and steroids to a Ponticelli regimen. Chan et
   al. compared MMF 2g/day plus tapering doses of steroids for 6 months
   against a modified chlorambucil-containing Ponticelli regimen in 20
   nephrotic patients (disease duration less than 6 months) followed for
   15 months. [43] There was no difference in proteinuria reduction or
   remission rates (~65%), although the MMF regimen used significantly
   less steroids (3.8 versus 9.93 grams). In a pilot study, Nayagam et
   al. randomized 21 nephrotic IMN patients with at least 6 months of
   disease to 2g/day of MMF plus prednisolone versus a
   cyclophosphamide-containing Ponticelli regimen, with an ~18 month
   follow-up. [44] There was no difference in reduction of proteinuria or
   rate of remission (7/11 versus 8/10). The long-term benefit of MMF
   remains unknown and its role in the treatment of IMN unclear.
   Adrenocorticotropin (ACTH) injections have been used for over 50 years
   to treat nephrotic syndrome in children. Berg et al. studied the
   effect of synthetic ACTH (tetracosactide) on lipoprotein metabolism in
   14 patients with IMN and showed a dramatic reduction in proteinuria
   (~90%) with improvement of GFR (~25%). [45] Subsequent observational
   studies, using either tetracosactide (available in Europe) [55,56] or
   ACTH gel [57] (available in US), have shown a reduction in
   proteinuria. The mechanism of action appears to involve both
   endogenous production of cortisol and activation of melanocortin
   receptors (MCR) on podocytes. [58] There is 1 RCT comparing
   teracosactide twice/week for 1 year against a Ponticelli regimen in 32
   patients with 2 year follow-up. [45] This proof of concept study
   showed equivalent ability of these regimens to reduce proteinuria and
   induce remissions (14/16 versus 15/16, respectively).
   Rituximab, a chimeric anti-CD20 monoclonal antibody, has been utilized
   in treating IMN for a decade. [59-61] There are only observational
   data, as no RCTs have been published. Over 100 patients with MN have
   been treated with rituximab in published reports. These studies are
   reviewed in detail in the online Supplement. It has generally been
   well tolerated with no serious adverse events. It has been effective
   in reducing proteinuria, inducing remission, and even producing
   histologic regression. These are observational data only, however, and
   long-term risks and benefits remain unknown.
   Discussion
   Consideration of these 30 RCTs, along with the large body of
   observational data, does provide some guidance in treating IMN with
   IS, but does leave many questions remaining. Clearly all patients
   deserve conservative therapy, herein to include RASI if possible,
   strict BP control, statins for hypercholesterolemia, low sodium
   intake, and moderation of protein intake. Regarding IS therapy, the
   two main questions are who to treat and which regimen to use.
   Since most patients with IMN have an excellent long term prognosis,
   one argument is to not expose all patients to the toxicity of these
   regimens. However, a significant minority will progress to ESRD,
   prompting others to argue treatment for all who are persistently
   nephrotic, before irreversible damage has occurred. Many attempts have
   been made to identify those destined for progression. [62] Proposed
   features include demographics (age, sex), laboratory parameters
   (creatinine, degree of proteinuria), and histologic abnormalities
   (tubulointerstitial fibrosis, segmental glomeruloscerosis, and more
   recently glomerular density). Cattran et al. developed an equation
   using multiple logistic modeling utilizing the highest 6-month period
   of proteinuria, initial creatinine clearance, and its rate of change
   over this six month period. [63] This enabled prediction of subsequent
   decline with accuracy >85%. Others have looked at simply the 24 hour
   excretion of IgG (reflection of GBM porosity), along with excretion of
   small molecules such as β-2 microglobulin and α-1 microglobulin
   (reflection of early tubulointerstitial injury). [64] These concepts
   ideally should be verified in RCTs, which have not been done to date.
   Hence, their use in determining therapy for a specific patient is
   problematic. Considering the uncertainty of an individual patient’s
   course and the RCT data outlined above, the following recommendations
   seem reasonable.
   For the non-nephrotic patient with IMN (~20%) conservative therapy
   alone is sufficient. These patients have an excellent prognosis.
   However, many of these cases, perhaps more than 50%, may eventually
   become nephrotic. [65] If so, their prognosis becomes the same as
   those presenting with nephrosis, and hence, they should be followed
   periodically for this development.
   For the nephrotic patient presenting with a decreased GFR, the initial
   impulse is to immediately start IS therapy. However, one should
   ascertain whether there is another cause for the impaired function
   besides IMN. [66,67] If, for example, the patient is elderly and
   hypertensive, nephroangiosclerosis may explain both chronic pathologic
   changes and functional decline. Zent et al. compared 74 elderly (>60)
   nephrotic patients in the Toronto Glomerulonephritis registry to 249
   younger ones. [66] Their initial Cockroft-Gault creatinine clearance
   was significantly lower (55 versus 93 ml/mim) and more than double the
   number reached ‘chronic renal insufficiency” (ESRD or creatinine
   clearance    remission rate or rate of renal function loss (doubling of serum
   creatinine), and the complication rate with IS was quite high.
   Similarly, chronic histologic changes on presentation of IMN correlate
   with age, blood pressure, and initial renal function, but not with the
   subsequent rate of decline. [67] Another group has shown that
   spontaneous remissions, even complete, can occur with impaired renal
   function.n [68] It may be reasonable to initially watch such a patient
   closely for signs of further decline, with prompt institution of
   therapy should it occur. If, however, no such secondary cause seems
   likely on presentation, it would be appropriate to initiate therapy
   from the outset.
   For the nephrotic patient with initially normal GFR, which is the
   majority of patients with IMN, the dilemma continues. A reasonable
   approach is to watch these patients over time, considering that at
   least a third will have a spontaneous remission, which may occur even
   after years. [69] If severe and/or refractory manifestations of
   nephrosis are present, treatment can be based on that alone at any
   time point. If renal function deteriorates without an obvious cause,
   treatment should be initiated immediately. The 1 RCT comparing
   immediate versus delayed (until functional decline) therapy supports
   such a proposal, [25] as do observational data showing the
   effectiveness of therapy with declining function. [33,70-72] This
   spares a significant proportion of patients unnecessary therapy. Using
   such a conservative approach, recent studies show renal survival rates
   comparable to those obtained by aggressively treating all patients at
   the onset. [8,73,74] Whether patients with normal function should be
   treated solely based on initial excretion of IgG and/or small
   molecular weight proteins [64] remains unclear and in need of RCTs.
   The ability to use serial anti-PLA2R (or other) antibody levels as a
   guide to therapy [2] is an exciting area also in need of more data.
   Several statements seem appropriate regarding the choice of therapy.
   Steroids as monotherapy should not be used, except possibly in
   geographic areas shown to have a more benign course. [74] For those
   with impaired and/or declining function, combined steroids/alkylating
   agents should be first choice. The Ponticelli regimen has
   unequivocally been proven beneficial in 2 long-term trials from
   different areas of the world, albeit in those with normal renal
   function. However, observational data and non-randomized but
   controlled trials support the effectiveness of a steroid/alkylating
   agent regimen in reversing declining renal function. This should be
   considered the gold standard of therapy. Cyclophosphamide (orally
   only) should be used over chlorambucil. The short-term risk of
   cyclophosphamide includes bone marrow suppression and infections,
   while the long-term risk includes infertility and malignancy (bladder
   cancer and leukemia). In patients with lymphoma, increased bladder
   cancer risk occurred with total dose greater than 20 grams. [75] In
   patients with granulamatous polyangiitis (formerly Wegener’s) the risk
   of malignancy was increased with a total dose greater than 36 grams
   (100 mg/day for 1 year). [76] A Ponticelli regimen would result in
   somewhere between 9 and 13 grams total dose. The one RCT demonstrating
   effectiveness of cyclosporine specifically in those with worsening
   renal function was too small and too short to be definitive, but it
   does support CNI use in this type of patient if unwilling and/or
   unable to tolerate alkylating agents.
   If the main reason to treat is morbidity from nephrosis, the
   Ponticelli regimen should be the first choice, given the long term
   data. As an alternative, CNIs have been shown effective in RCTs in
   reducing proteinuria and inducing remission, albeit without long-term,
   hard end-point data. Also, given the high relapse rate (50% or more),
   low-dose prolonged (?life-long) CNI therapy may be necessary. Since no
   published RCT has compared the long-term effects of
   steroids/alkylating agents with CNIs, it may be most prudent to
   involve the patient in the decision, after explaining the pros and
   cons of each regimen.
   Additional questions also remain. What is the optimal therapy
   (regimen, dose, duration) for those refractory to initial treatment?
   How should relapses following remission be treated? What are the roles
   of rituximab, ACTH, and anti-metabolites? Hopefully, RCTs will answer
   these questions.
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