
261)

© Charles University in Prague – The Karolinum Press, Prague 2004

Prague Medical Report / Vol. 105 (2004) No. 3, p. 261–269

New Immunosuppressive Agents in Chronic
Progressive Glomerulopathies: an Update
Bloudíčková S., Viklický O.

Department of Nephrology, Transplant Centre, Institute for Clinical

and Experimental Medicine, Prague, Czech Republic

Rece ived May 17,  2004,  Accepted September 14,  2004

Abstract: The etiology of chronic glomerulopathies is not yet clear, however

the impairment of immune system is supposed to play a decisive role. Thus,

immunosuppressants are often used to slow the activity and/or progression of the

disease. Usually the patients are treated either by corticosteroids alone or by the

combination of corticosteroids with other immunosuppressive agents. Recently,

immunosuppressants successfully applied in the transplantation medicine have

been also tested in the therapy of chronic glomerulopathies. Cyclosporine A,

a potent calcineurin inhibitor, has been used as a second line therapy. The place

of CsA in lupus nephritis and especially in IgA nephropathy is not defined so well as

it is in idiopathic nephrotic syndrome. The newer calcineurin inhibitor tacrolimus is

already widely used in the transplantation medicine while its effectiveness in clinical

nephrology has to be tested.

Mycophenolate mofetil in monotherapy or with concomitant low-dose steroids can

be regarded as an alternative therapeutical approach in case of standard regimens’

failure. Sirolimus just entered clinical transplant medicine and its role in slowing the

progression of chronic glomerulopathies is not yet clear.
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Introduction

The end stage renal failure (ESRF) represents an important medical, psychosocial

and economical problem. Chronic glomerulopathies that often progress into

ESRF embody a heterogeneous group of diseases with alternating relapses and

remissions. The exact etiology of chronic glomerular nephropathies remains

unknown. Thus its therapy is not etiological and in many patients with chronic

glomerulopathies it progresses into ESRF.

Since the immune system deviation is hypothesized to play a main role in the

pathogenesis, the first therapeutical approach might be the administration of

immunosuppressants with the aim to reduce the pathological activity of immune

system.

The potency of immunosuppressants differs in both the type of

glomerulonephritis and in its stage. The corticosteroids remain the basis of

therapy management for decades. As monotherapy, corticosteroids are often

used in some glomerular diseases.

The alcylating agents like cyclophosphamide, azathioprine and chlorambucil

have been administered in combination with corticosteroids or rarely alone.

Since the use of corticosteroids and older immunosuppressives was extensively

reviewed elsewhere [1–5], herein we focus on new immunosuppressants, that

are recently successfully used in organ transplantation. However, their use in

chronic glomerulonephritis remains to be fully elucidated (Tab. 1).

Table 1 – A possible role of new immunosuppressants in the therapy

of chronic glomerulopathies in humans

Agent Tested in Reference

Cyclosporine A Minimal change disease 6

Focal and segmental glomerulopathy 2, 7–14

Membranous nephropathy 15, 16

IgA – nephropathy 5, 17–19

Lupus nephritis 2, 20–26

Tacrolimus Focal and segmental glomerulopathy 27

Membranous nephropathy 28, 29

Mycophenolate mofetil Minimal change disease 1, 32–36

FSGS 37, 38

Membranous nephropathy 37, 39

IgA nephropathy 37, 40, 41

Lupus nephritis 42–46

Vasculitis 47

Rapamycin Tested in clinical trials 48–52

www.clinicaltrials.gov
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Cyclosporine A (CsA)

CsA is a potent calcineurin inhibitor, which has been used for 20 years in organ

transplantation. The treatment with CsA was shown to induce remission in 85%

of steroid-sensitive patients suffering from minimal change disease. Recent opinion

is to prolong the initial therapy to 6 months with trough blood concentration of

50–125 ng/mL. If there is no response, the therapy should be abrupt. If a remission

is achieved, the therapy should continue for next 1–2 years at the lowest levels, at

which the remission can be preserved. Unfortunately, in some patients (up to

40%) a total discontinuation of steroids is not possible and long-term low-dose

therapy is inevitable [6].

Cyclosporine A seems to be an alternative for corticosteroids in the therapy

of focal and segmental glomerulosclerosis (FSGS) [7]. Although FSGS is primary

considered to be steroid-sensitive, the responsiveness to variant steroid

–regimens varies only between 20–30% [2, 8–10]. In steroid -sensitive

patients, a response to CsA within the first month of therapy is observed and as

much as 77% of them achieve the remission till the 6th months. However, after

CsA withdrawal, even 40–75% relapses occur within the first two months [11].

The combined therapy of CsA in the dose of 3.5 mg/kg/day and tapered

prednisone for 6 months had induced a complete remission in 58% (in untreated

control only in 2%) and 30% maintained it after 2 years follow-up. The potency

of CsA is preserved even when low blood levels were used. CsA in a dose of

5 mg/kg/day with trough blood levels less than 50 ng/mL had brought a remission

in 76% (52% complete remissions, 24% partial remissions) within 3 months

[12]. In steroid resistant patients, there are just some randomized trials on the

efficacy of CsA. CsA seems to have a potency to induce remission in 50–70%

patients in a case that the duration of the therapy is less than 12 months with

maximal daily dose to 5 mg/kg [13].

Interestingly, potentionally toxic intravenous CsA regimen (target trough blood

levels 150–200 ng/mL) seems to be efficacious enough to induce and preserve a

remission of recurring FSGS in pediatric kidney transplants [14].

In membranous nephropathy, CsA was effective in progressive form and

recently represents the second line therapy in a case when standard regimen had

failed. The therapeutical success can be expected within 6 months. CsA can be

used in monotherapy, or better, with low-dose steroids. A dose of 3.5 mg/kg/day

with trough blood levels 125–225 mg/L seems to be sufficient to induce a

complete remission in 75% of the treated patients after 26 weeks. Despite high

percentage of relapses after CsA discontinuation, after 1.5 years, 40% of

patients had remission without deterioration of renal function [15, 16]. The

efficacy of CsA in therapy of IgA nephropathy was proved just in patients with

heavy proteinuria (>3 g/day) and/or certain impairment of renal function with

serum creatinine varying between 140–150 µmol/L and/or diffuse mesangial

proliferation in renal biopsy [5, 17].
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The explanation of limited papers on the CsA effect in IgA nephropathy might be

due to a negative communication by Lai et al. [18]. They observed just short-term

effect in the CsA-treated patients as compared with the control group.

Conversely, the CsA-treated patients revealed clear CsA toxicity. In other study,

the immunomodulation by CsA does affect neither IgA- nor IgG-circulating

immune complexes [19].

Recently, many studies proved favorable effect of CsA in the therapy of lupus

nephritis of WHO classes IV and V. As a maintenance therapy of membranous lupus

nephritis, CsA has an obvious efficacy in reducing of proteinuria and improving

of immunological parameters of SLE [20, 21]. Concerning the proliferative lupus

nephritis, CsA may be helpful if standard therapeutical regimen has failed in both

adults and children. Its use resulted in an improvement of proteinuria and

morphological injury as well as with the decrease of SLE activity [22, 23, 24].

The potency of CsA in inducing remission was proved to be preserved and safe

also in crescent form of the disease with high titters of autoantibodies [25].

Despite indubitable efficacy of CsA, the long-term CsA therapy carries a

potential for an increased morbidity and is associated with mild increasing renal

interstitial fibrosis, tubular atrophy, vascular changes and renal function impairment

[2]. The initial sensitivity to the CsA exposure may predict the renal dysfunction

development [26].

Tacrolimus

Tacrolimus, another calcineurin inhibitor has been recently extensively used in

kidney and liver transplantation. Unfortunately, there is just limited knowledge

of its use in non-transplant indications. Similarly to cyclosporine, tacrolimus

therapy may achieve remission of FSGS when administered with low-dose steroids

in a dose similar to one used in transplantation (5–12 ng/mL). Tacrolimus was

shown to reduce a high percentage of relapses (76%) observed in the case of

tacrolimus withdrawal [27].

The 6 months tacrolimus treatment of membranous nephropathy resistant

to conventional regimens resulted in complete remission [28]. The effect of

tacrolimus was also examined in the experimental model of membranous

nephropathy in the rat. In this model, the proteinuria was decreased and structural

changes were ameliorated in the case of tacrolimus therapy [29].

There are no available data about the effectiveness of tacrolimus in IgA

nephropathy. Most papers just dealt with its application in recurrent IgA

nephropathy in renal transplant recipients
 
[30]. Recipients with primary IgA

nephropathy tend to relapse frequently after transplantation in CsA based

immunosuppression. Tacrolimus ameliorated the graft and patients long-term

survival rates, however had no influence on formation of IgA mesangial deposits

[31]. Indubitable, more recent studies about the use of tacrolimus in the therapy

of chronic glomerulopathies are warranted.
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Mycophenolate mofetil (MMF)

MMF acts as a non-competitive reversible inhibitor of inosinmonophosphate-

dehydrogenase (IMPDH), a key enzyme of the de novo synthesis of guanosine

nucleotides. It has been broadly used in solid organ transplantation as an adjunctive

agent.

Recent studies have demonstrated a potency of MMF in remission induction

in steroid – and/or CsA-resistant or -dependent patients suffering from multiple

relapses of idiopathic nephrotic syndrome [32, 33, 34]. Its efficacy seems to be

preserved also in case of failure of the therapy with alcylating agents (CFA),

which may induce a remission in steroid-resistant patients in 25–30% in oral

form and in 50% in intravenous form [1, 35]. To reduce the risk of relapse after

discontinuing of MMF therapy, a more prolonged (about 12 months) course can

contribute, with average doses varying from 0.5 to 1 g twice daily. The MMF

regimen decreases the exposure to CsA and corticosteroids and may lead to the

subsequent withdrawal of these drugs
 
[36].

MMF was used in the treatment of FSGS. A six months therapy (0.5–1 g/day)

induced remission in 50% adults with already preexisting renal insufficiency

simultaneously with discontinuation of concomitant administered corticosteroids.

MMF significantly decreased proteinuria and ameliorated serum proteins and

lipid parameters
 
[37]. Analogous outcomes with MMF at 250–500 mg/m

2

and angiotensin blockers were also reported in children who have failed

to conventional treatment [38].

In the treatment of membranous nephropathy, MMF preserves its potency

even in CsA- and/or steroid-resistant patients or in patients frequently relapsing

after CsA withdrawal. A monotherapy at doses 0.5–1 g twice daily or a

combination with low-dose steroids should be sufficient enough for induction

of remission and abruption of concomitant administered corticosteroids. Most

patients have experienced markedly clinical improvement, but in some cases

MMF dependency or relapse after withdrawal of corticosteroids may manifest

despite continuation of MMF therapy [37, 39]. The duration of therapy and

target blood levels have not been yet clearly defined.

Similarly to the treatment of FSGS and membranous nephropathy, MMF

was shown to be effective in some patients suffering from IgA nephropathy who

were resistant to previous therapy [40, 37]. Anecdotically, MMF was shown to be

useful in treatment of recurrent IgA nephropathy in renal transplantation [41].

Recently some reports showed MMF to be an effective tool to ameliorate

lupus nephritis resistant to previous therapeutical approaches. The clinical and

laboratory improvement has been usually observed after 4–6 months of the

therapy. MMF monotherapy (or with low-dose corticosteroids) results in the

induction of remission, reduction of both relapses and side effects, when

compared to the regimen of 6-months cyclophosphamide and

methylprednisolone, followed by azathioprine [42]. The evaluation of
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3 maintenance regimens (AZA, CFA, MMF) has confirmed the comparable efficacy

of all three, however AZA and MMF were better tolerated [43]. A complete

remission in 81% cases was noted in 12-months therapy (0.5–2.5 g/day in adults,

60 mg/m
2 

in children). MMF ameliorated the clinical signs of SLE including

proteinuria, renal functions and significantly decreases the SLE activity [44, 45,

46]. Simultaneously the doses of corticosteroids could be subsequently reduced

in 80% of patients [47]. The observed side effects were dose-depend.

The combination of MMF and low-dose corticosteroids was shown to be

effective even in pauci-immune necrotizing glomerulonephritis [48]. In this study,

patients received MMF in dose 2g/day for 15 months after the completion of the

induction therapy. This led to further decrease of grumbling disease activity and

remaining proteinuria.

Sirolimus (Rapamycine)

Sirolimus as a mTOR inhibitor is a non-nephrotoxic agent, which has been recently

administered in kidney transplant recipients with proved calcineurin drug

nephrotoxicity or chronic allograft nephropathy [49].

Sirolimus has been recently tested in the therapy of FSGS, membranous

nephropathy and in lupus nephritis (www.clinicaltrials.gov), however the first

results are not yet available.

Similarly, rapamycine derivate (everolimus) was proved to be effective in the

preventing of allograft vasculopathy and in preserving of allograft function [50, 51,

52]. Recently, everolimus was shown to be effective in the experimental model of

puromycine-induced glomerulonephritis. In the case of pretreatment with

everolimus, animals had significantly reduced proteinuria with lower glomerular

invasion of monocytes/macrophages [53]. However, it is important to note that

data from humans are still missing.

Conclusion

It is probable that modern immunosuppressants, because of their efficacy and low

toxicity, will be broadly used in the therapy of chronic glomerular nephropathies.

However, new data are necessary to set guidelines for the use of these

immunosuppressants in special cases of glomerulopathy.
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