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Long-term treatment of lupus nephritis with cyclosporin A
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Summary
We evaluated the efficacy and safety of long-term rence of nephrotic syndrome. There were no signi-

ficant changes in serum creatinine level or creatininetreatment with cyclosporin A (CSA) in type IV lupus
nephritis. Seventeen patients with biopsy-proven clearances throughout the study. Repeat renal

biopsy at 12 months following treatment with CSAWHO type IV lupus nephritis were enrolled in a
prospective, open study. Twelve of the 17 completed showed histological improvement, with WHO type

II changes in all 17 patients accompanying signific-48 months of treatment with CSA and prednisolone.
Three patients required the addition of azathioprine, ant reduction in activity indices. Patients with base-

line haemoglobin (Hgb) levels <12 g/dl showedat 12, 38 and 47 months, respectively, for cutaneous
disease flare with refractory rashes. One patient was significant improvement. Serum C3 and C4 levels

were not changed significantly. Corticosteroid-lost to follow-up at 40 months. The mean±SD
duration of treatment was 43.2±10.1 months sparing effects were noted. Side-effects included

hypertension, gum hypertrophy and mild hirsuitism,(range 15.7–48 months). A significant reduction of
proteinuria and a significant rise in serum albumin but were not serious. Combination therapy using

CSA and prednisone is effective and safe for long-were noted 1 month after initiation of treatment.
Improvement was maintained throughout the study term treatment in lupus patients with WHO type IV

nephritis.except for three patients who relapsed with recur-

Introduction
Lupus nephritis is one of the most common visceral effects, such as cyclosporin A (CSA), have been used

in trials in the treatment of patients with SLE. CSAmanifestations of systemic lupus erythematosus (SLE),
and is a major cause of morbidity and mortality. The inhibits T cells, suppresses the production of helper

factors inducing overactivity of B cells, and attenuatesoptimal therapy for treatment of the more aggressive
type of nephritis, such as WHO type IV nephritis is the immune-mediated injury in SLE patients.3–5

In animal studies, it has prolonged the survival ofstill not well established. Ideally, therapy should be
effective, with minimal side-effects, and convenient diseased mice better than other treatments such as

IVCY.6 Many reports have shown CSA to be effectiveto administer. Many centres worldwide have
favoured the NIH regimen with ‘pulse’ intravenous in treating various disease manifestations in SLE,

including lupus nephritis.7–14 Some studies includedcyclophosphamide (IVCY) and corticosteroid for
patients with type IV nephritis.1 This regimen, how- patients with different renal histological groups,

whilst others did not follow patients for a longever, was disappointing in our population.2 In addi-
tion, side-effects including premature ovarian failure enough period to allow assessment of long-term

efficacy and outcome. We therefore undertook thisand infections were common. For this reason, altern-
ative immunosuppressants with less severe side- study to look at the efficacy and safety of CSA in
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the long-term treatment of lupus patients with WHO was prepared according to standard techniques for
immunohistological and electron microscope exam-type IV lupus nephritis.
ination. Renal biopsy specimens were classified
according to World Health Organization criteria.16

In addition, specific histological features of activityMethods
and chronicity were semiquantitively graded, based
on the scheme put forward by the National InstitutesPatients
of Health (NIH).17

All patients fulfilled the American College of
Rheumatology 1982 revised criteria for the classifica-

Statistical analysistion of SLE.15 The patients were recruited from a
combined rheumatology and nephrology out-patient Results obtained at baseline, 6 and 12 months, and
clinic for this prospective, non-randomized study. then yearly up to 4 years were used in data analysis,
Enrolled in the study were SLE patients with histologi- using paired t tests unless otherwise stated.
cally-proven WHO type IV nephritis who (i) had
never received cyclophosphamide or other immuno-
suppressants; or (ii) had failed to respond to Results
cyclophosphamide or other immunosuppressants as
defined by persistent proteinuria of >2 g/24 h and/or Patients characteristics
serum albumin of <30 g/l, and had been taken off

Between 1991 and 1993, 17 consecutive patientsthese medications for at least three months prior to
(16 female, 1 male) with a definite diagnosis of SLEthe study.
according to the revised ACR criteria were enrolledWe excluded patients with: (i) uncontrolled infec-
into the study (Table 1). The mean±SD age wastions; (ii) CNS manifestations; (iii) recurrent fever
37.0±7.1 years (range 26–52 years). The durationrelated to the disease; (iv) known neoplastic diseases;
of disease (from the first definitive diagnosis up to(v) an intention to become pregnant during the the time of CSA treatment) was 73.1±58.1 months

treatment period; or (vi) previous treatment with CSA. (range 1.7–206.5 months). Nine of the 17 patients
had failed previous treatment with conventional

Treatment regimen immunosuppressive drugs such as prednisone with
IVCY (n=7) or prednisone with azathioprine (n=CSA (Sandimmun Neoral, Sandoz) was given initially
2). At study entry, all patients had WHO type IVat 5 mg/kg/day divided into two doses. Dosage was
nephritis, four patients had elevated serum creatinineadjusted aiming for trough plasma level of 250–
levels (>126 mmol/l). Sixteen out of 17 patients had400 mg/l, and was slowly tapered to 2.5 mg/kg/day
nephrotic syndrome. All 17 patients responded to

after 6 months. This dosage was maintained unless CSA initially, with improvement in laboratory para-
there was a relapse. The CSA dosage was reduced meters (Table 2 and Figure 1). Twelve patients (11
by 0.5 mg/kg/day if the serum creatinine level female, 1 male) completed 48 months of treatment
increased by 30% or more from the baseline value. with CSA. Three patients required the addition of
Prednisolone was given at 0.5 mg/kg/day at the start azathioprine at 12, 38, and 47 months, respectively
of treatment and then decreased by 2.5 mg/day every for disease flare with skin rashes refractory to
2 weeks until reaching a maintenance dose of hydroxychloroquine, and one patient was lost to
5–10 mg daily after 6 months. follow-up at 40 months. The mean±SD duration of

treatment was 43.2±10.1 months (range 15.7–48.0
months) and the mean±SD dosage of prednisoloneClinical assessment
was 19.7±13.5 mg/day (range 5–40). Of the 17

All patients were seen twice-monthly in the first patients, three had a relapse with proteinuria of
4 months and thereafter monthly, when complete �3 g/24 h at 6, 36, 47 months (patients 15, 10 and
examinations were performed and they were ques- 9, respectively), while one other patient (patient 11)
tioned about side-effects of the drugs. At each visit, had an extra-renal flare with cutaneous vasculitis at
we recorded body weight, blood pressure, complete 22 months, and all four required addition of azathio-
blood count, serum creatinine level, serum albumin prine (Table 1). Two of the four patients with elevated
level, liver function tests, (bilirubin, alanine amino- serum creatinine levels at study entry had normaliza-
transferase, aspartate aminotransferase), C3 and C4 tion of their serum creatinine at the end of the trial.
complement components, levels of CSA in the blood
(measured by radioimmunoassay using monoclonal Clinical manifestationsantibody) and 24-h urine samples tested for protein
and creatinine clearance. A second renal biopsy was Apart from the predominant renal manifestations, no

patient had CNS manifestations, leucopenia, throm-performed in all patients at 12 months. Renal tissue
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Table 2 Change in proteinuria and serum albumin during CSA treatment

Duration (months) 0 1 6 12 24 36 48

Urine protein (mean±SD) 5.6±2.5 4.4±2.5*** 2.4±2.4*** 1.7±1.5*** 1.1±1.1*** 0.9±0.9*** 0.7±0.6***
(g/24 h)

Serum albumin 27.0±5.8 30.7±4.2*** 35.0±4.3*** 37.1±3.7*** 33.6±4.5** 31.9±5.6* 33.7±3.0***
(mean±SD) (g/l)

* p<0.05; ** p<0.01; *** p<0.001.

Table 1 Demographic data of patients at entry

Patient Sex Age Disease Treatment* Pred Cr CrCl UP Alb (g/l) Al Cl Comments
(years) duration (mg/day) (mmol/l) (ml/min) (g/day)

(months)

1 F 33 84.4 None 25 111 66 10.3 17 19 5
2 F 31 44.3 IVCY 50 86 82 3.5 25 11 5
3 F 36 30.8 IVCY 25 91 77 5.1 28 11 7
4 F 44 55.3 None 15 51 51 3.8 23 NA NA
5 F 30 80.8 None 40 130 58 3.8 27 6 5 Defaulted at 40 m
6 F 50 1.9 None 20 64 131 4.3 32 19 8
7 F 41 24.1 Aza 5 84 76 6.1 31 5 6
8 F 36 118.5 Aza 30 173 33 8.2 22 4 5
9 F 37 51.4 IVCY 5 195 43 5.5 33 8 2 Increased proteinuria at 47 m

10 F 31 156.9 IVCY 5 92 56 3 34 5 5 Increased proteinuria at 36 m
11 F 35 16 None 15 56 148 1.7 36 9 4 Extra-renal flare at 22 m
12 F 35 206.5 IVCY 10 69 99 6.7 34 7 7
13 F 37 27.1 IVCY 20 118 67 6.8 23 10 2
14 F 52 98.5 None 5 91 68 3.8 30 13 4
15 F 32 113.6 None 30 145 51 5.7 24 9 2 Increased proteinuria at 6 m
16 F 43 131.3 IVCY 5 95 76 6.4 18 13 4
17 M 26 1.7 None 30 118 60 11 22 9 2

* Previous drug treatment. Aza, azathioprine; IVCY, intravenous cyclophosphamide; Cr, serum creatinine; CrCl, creatinine clearance, UP, urine protein; Alb, serum albumin;
AI, activity index; CI, chronicity index.
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Figure 1. Normalization of serum albumin and 24-h urine protein during CSA therapy. *p<0.05; **p<0.01; ***p<0.001.

bocytopenia, fever, serositis, cutaneous features, vas- azathioprine was added. The second (patient 9)
relapsed at 38 months, while the third (patient 10)culitis or arthritis on entry into the study. During
at 47 months. One patient (patient 5) was lost totreatment with CSA, there were no symptoms elicited
follow-up at 40 months. In those patients withthat were related to any of the aforementioned organ
relapse, it was noted that their baseline serumsystems, with the exception of one patient who
creatinine levels were higher and creatinine clear-developed cutaneous vasculitis at 22 months.
ances were lower than those who showed continuous
improvement.Proteinuria There were no significant differences in the reduc-
tion of proteinuria between those who had previouslyProteinuria decreased significantly in 16/17 patients
been treated with IVCY or azathioprine, and thosefrom 5.6±2.5 to 0.7±0.6 g/24 h throughout CSA
who had not.administration (Table 2, Figure 1).

Notably, in as early as 1 month after commence-
ment of CSA, all except five patients responded to Serum albumin levels
treatment with reduction of proteinuria by 20–82% There were significant increases in serum albumin
(mean 23%) as compared to their initial base-line during CSA therapy detected as early as the first
level (patients 1, 5, 10, 14, 16). By 6 months, all month, with improvement seen throughout CSA
but two patients (5 and 14) had reduction of pro- therapy (Table 2) (Figure 1).
teinuria by 20% (mean 58%) as compared to their
initial baseline level. Three patients relapsed with

Renal histologyrecurrence of proteinuria of �3 g/24 h: one (patient
15) had an initial response, until proteinuria recurred All 17 patients had renal involvement had diffuse

proliferative glomerular lesions, categorized as typeat 6 months, which persisted until 12 months, when
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IV in the WHO classification, and all reverted to Discussion
WHO type II at 12 months. The activity indexes

There are very few reports in the literature on the(maximum 24), mean±1SD at baseline decreased
efficacy of long-term treatment with CSA in SLE.7–14from 10.1±4.7 at baseline to 4.9±1.8 ( p<0.001)
Available information suggests a favourable responseat 12 months. The chronicity indexes (maximum 12),
to CSA in the treatment of SLE.7–14,18 This includesmean±1SD at baseline was 5.1±0.5 and 5.7±0.6
reduction of disease activity score,7,8,10,13,14,19( p>0.05) at 12 months. None of the biopsies
improvement in clinical manifestations such as fever,revealed any features of CSA nephrotoxicity.
fatigue, arthralgia, skin lesions, serositis, anaemia,
cell count elevations from low to normal, as well as

Haematology CNS manifestations.13,14 Improvement in immuno-
logical parameters and corticosteroid-sparing effectsThe mean haemoglobin level did not show improve-
have also been observed.14,19 In addition, mostment in the group overall, except at the 6-months
reports have shown a marked response, with reduc-time point. However, in patients with baseline hae-
tion of proteinuria.7,9,10,13,14,19,20 However, interpreta-moglobin <12 g/dl (n=9), there were significant
tion of responses to CSA should take into accountimprovements after treatment at 6, 12 and 48 months,
the problems arising in many of the studies in whichrespectively (Table 3).
combination immunosuppressive therapies wereOnly one patient had leucopenia at entry and
used. In most trials, only small numbers of patientstheir white blood cell count (WBC) normalized by 6
have actually completed the study due to inefficacy,months. No patient had thrombocytopenia at the
non-compliance or flare of the disease.7–11,13onset of the study. WBC and platelet count did not

In this study, we were able to observe the effectsshow significant changes throughout the treatment
of CSA on a group of lupus patients with predominantperiod.
renal disease, as all our patients have WHO type IV
nephritis. Unlike most patients in other studies who
have multi-organ involvement, our patients lackedRenal function
most of the extra-renal features, and as such they

There were no significant changes in serum creatin- are a much more homogenous group than those
ine level or creatinine clearance as a group through- described elsewhere.
out CSA therapy (Table 3). We observed significant improvement in Hgb

during treatment in those with baseline Hgb <12,
even though Hgb did not improve in the groupC3 and C4 levels
overall. Other reports have also shown an improve-

There was no change in C3 or C4 levels, except for ment in Hgb.14 While improvements in other blood
a marginally higher C3 level noted at 6 months after cell counts, especially neutrophils and platelets, have
treatment was started (Table 3). been observed by some investigators during CSA

treatment,13,14,19 we did not find significant changes
in WBCs and platelets during the treatment period.Steroid-sparing effect and CSA dosage
This can be explained by the lack of patients with

The dosage of prednisolone and CSA dosage were leucopenia or thrombocytopenia at study entry
both decreased during CSA therapy (Table 3). (except one with WBC 3000).

With regard to the effect of CSA on the kidney,
Favre et al. observed striking effects with significantSide-effects reduction of proteinuria (exact values not stated) in
only 4/26 patients with membranous glomerulo-The most significant side-effect during the study was
nephritis and nephrotic syndrome.10 Caccavo et al.hypertension, which occurred in all patients, many
observed reduction in proteinuria in three patientsof whom required two to three anti-hypertensive
with membranous glomerulonephritis and one withagents for blood-pressure control. The elevated blood
membranoproliferative glomerulonephritis out of apressure was reversible when dosages of CSA were
total of 27.14 Additionally, in 9/16 patients in thereduced. Other side-effects included gingival hyper-
study of Manger, there was a 68% reduction ofplasia in four patients, nausea in one patient, that
proteinuria, though the renal histology was notdid not require discontinuing the drug, and mild
specified,13 and 1/10 patients with WHO type IVhirsuitism in one patient. Paraesthesia or tremors
nephritis in study by Tokuda et al. showed reductionwere not reported. No patients had nephrotoxicity
of proteinuria.19 In our study a significant reductionwhich required discontinuation of the drug. In addi-
of proteinuria occurred as early as 1 month aftertion, no patients had increase in liver enzymes or

episodes of sepsis attributable to treatment with CSA. starting CSA in the majority of our patients, of whom
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Table 3 Changes in haemoglobin in all 17 patients as a group, and in anaemic patients (Hgb <12 g/dl), serum creatinine, creatinine clearance, C3, C4, prednisone and
CSA dosages

Duration (months) 0 6 12 24 36 48

Haemoglobin 11.8±1.8 12.7±1.3* 12.5±1.3 12.5±2.1 12.3±2.0 12.3±2.3
(mean±SD) g/dl
(n=17)

Hgb <12 g/dl 10.7±0.6 12.6±1.4*** 11.9±1.2** 12.0±1.9 11.5±2.4 12.4±1.2**
(mean±SD)
(n=9)

Serum creatinine 104.0±39.6 109.5±27.0 108±19.5 103.5±38 103.3±40.6 102.6±38.0
(mean±SD) mmol/l

Creatinine clearance 73.1±29.6 65.5±19.1 69.3±18.7 75.5±27.0 74.3±31.5 74.3±31.5
(mean±SD) ml/min

C3 (mean±SD) mg/l 733±305 877±247* 831±190 841±223 677±181 807±178
C4 (mean±SD) mg/l 178±80 193±58 182±58 189±70 139±48 180±77
Prednisolone dose 19.7±13.5*** 6.1±2.1*** 4.7±2.3*** 4.3±1.5*** 5.3±4.3*** 4.8±2.6***

(mean±SD) mg/day
CSA dose 4.8±0.7 4.0±0.7 3.1±0.9 2.0±0.9 1.6±0.7 1.9±0.7

(mean±SD) mg/kg/day

* p<0.05; ** p<0.02; *** p<0.005.
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16/17 patients had nephrotic syndrome. The reduc- CSA in the treatment of SLE. Significant improvement
in haemoglobin levels, striking reduction of pro-tion of proteinuria at the end of the trial was 87%,

which is far greater than in any of the previous teinuria with corresponding elevation in serum albu-
min, improvement in renal histology without CSAreported studies.13,14,19 Furthermore, there was a

corresponding increase in serum albumin. Serum nephrotoxicity, preservation of renal function and
absence of infections in all patients during this periodcreatinine and creatinine clearance did not change

significantly in our group of patients, which is of follow-up would suggest CSA is a valid and a less
toxic alternative drug for lupus nephritis. The drugconsistent with the findings of previous investig-

ators.10,13,14,19 In addition, both the quantitative and would be especially useful in patients in whom other
immunosuppressants had been ineffective, or in thosequalitative improvement in the second renal biopsy

in our patients 1 year after treatment with CSA attests who are young and would contemplate child-
bearing. CSA is also safe when used during preg-to the efficacy of CSA as a disease-modifying,

immunosuppressive agent. Despite the impressive nancy. The side-effects are quite minor as compared
with agents such as cyclophosphamide in terms ofeffect on renal biopsy activity scores, the non-

significant change in serum creatinine and creatinine risk of infections, tetratogenic potential, infertility,
and bladder toxicity.21–24 Our study was an uncon-clearance in the group overall can best be explained

by the presence of established changes in the kid- trolled open trial, and as such, prospective random-
ized controlled multicentred trials are needed toneys, reflected by the chronicity indices which

remained unchanged, and additionally, the renal elucidate the usefulness of this agent more clearly.
disease being relatively mild, as indicated by the
serum creatinine and creatinine clearances at study
entry. While Favre et al.10 also noted a significant
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