Clinical Rheumatology (2019) 38:2151-2159
https://doi.org/10.1007/s10067-019-04469-6

ORIGINAL ARTICLE

(),

Check for
updates

Low-dose cyclosporine for active lupus nephritis: a dose titration
approach

Kittiwan Sumethkul ' - Tasanee Kitumnuaypong' - Sungchai Angthararak' - Warangkana Pichaiwong?

Received: 16 September 2018 /Revised: 14 January 2019 / Accepted: 6 February 2019 /Published online: 1 April 2019
© International League of Associations for Rheumatology (ILAR) 2019

Abstract

Objective Achievement of complete renal remission (CR) is an important goal in lupus nephritis (LN) treatment. The use of
cyclosporine (CsA) for active LN has been challenged because of variations in CsA doses and reports of adverse reactions (AR).
Method A cohort of 62 patients with active LN (induction-resistant LN and flared LN) who were treated with CsA was evaluated.
CsA was started at 50 mg/day and titrated up 25 mg/day every 2—4 weeks until CR was achieved or until treatment termination
because of AR.

Results The range of CsA dosage was 50-200 mg/day, and mean CsA dose was 102.8 +50.43 mg/day (1.73 £0.91 mg/kg/day).
CsA plus mycophenolate mofetil and prednisolone was administered to 35.5% of patients, while the other 64.5% were treated
with CsA and prednisolone. 90.32% had achieved CR and 4.84% had partial remission after 12 months of treatment. UPCR
(urinary protein:creatinine ratio) decreased significantly in both groups (2.58 £3.37t0 0.36 £0.71 and 2.32 + 1.45 to 0.29 + 0.24
respectively) (P < 0.001). Non-renal activity including arthritis, alopecia, hematologic and cutaneous conditions improved in all
patients. Patients whose prednisolone dose were increase received higher doses of prednisolone at baseline than patients who had
stable prednisolone dose, but after 12 months the difference in dosage was insignificant (p = 0.58).

Conclusion Patients with active LN can be effectively treated with low dose CsA, and the dose titration approach can lead to
90.32% CR with low AR rates. No difference in clinical response was observed among patients who received CsA plus
prednisolone or CsA plus MMF and prednisolone.
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Introduction neuropsychiatric involvements remain the most important causes

of long-term organ damage resulting in poor long-term outcomes

Systemic lupus erythematosus (SLE) can be a fatal chronic
multi-system autoimmune disease. Clinical course of SLE varies
depending on whether there is disease flare or remission. Delay
in diagnosis and inappropriate treatment may cause vital organ
damage and can be life-threatening. The 10-year survival rate of
patients with SLE improved from 63% in the year 1950 to 91%
in the year 2000, but it then reached a plateau. Renal and
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[1]. Lupus nephritis (LN) affects more than half of patients with
SLE and is a major risk factor of overall mortality in SLE [2].
The current guidelines from the American College of
Rheumatology (ACR), and the Joint European League against
Rheumatism, and the European Renal Association—European
Dialysis and Transplant Association (EULAR/ERA-EDTA) rec-
ommend high-dose glucocorticoids in combination with pulse
cyclophosphamide or mycophenolate mofetil (MMF) as an ini-
tial therapy for LN followed by a maintenance phase with aza-
thioprine, MMF, or a calcineurin inhibitor. Treatment should aim
for complete renal remission [3, 4]; however, it is acknowledged
that some patients are resistant to initial immunosuppressive ther-
apy and that relapse is very common in proliferative LN patients
(515 per 100 patient year), and this is particularly true following
reduction or cessation of immunosuppressive drugs [5]. In one
study, 10 to 30% of patients with LN developed end-stage renal
disease [6]. Achieving complete renal remission or complete
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renal response has a substantial impact on 10-year patient
survival, and previous research reported rates of 95% for
complete remission, 76% for partial remission, and 19% for no
remission [7].

Cyclosporine (CsA) is a cyclic, lipophilic peptide that selec-
tively and reversibly inhibits T cell-mediated immune response
by suppressing the phosphatase activity of calcineurin. The inhi-
bitions of IL-2 production and IL-2 receptor expression are the
two main stimulating pathways involved in blocking the activa-
tion of T cell-specific transcription factors. As a result T cell
activation, cytokine production, B cell activation, and immuno-
globulin production are reduced [8]. The efficacy of CsA in LN
is mediated by its immunosuppressive action, and its
antiproteinuric effect acts via its ability to stabilize the podocyte
cytoskeleton by inhibiting dephosphorylation and degradation of
synaptopodin, an actin-associated protein that regulates cell
shape and motility and mediates podocyte foot processes [9].
CsA is currently recommended in the management of LN with
persistent severe proteinuria refractory to conventional treatment.
A combination of MMF and calcineurin inhibitors has been
attracting interest and is suggested by ACR guidelines, but the
evidence for this strategy is limited [4, 10]. Furthermore, CsA
restores intracellular therapeutic levels of glucocorticoids through
the inhibition of P-glycoprotein, which exerts a steroid-sparing
effect [11]. CsA has a narrow therapeutic range, and previous
studies have revealed that the CsA dose for SLE treatment varies
from 1 to 5 mg/kg/day [12]; however, best results were obtained
with a daily dose of 3 to 5 mg/kg [13].

To gain a better understanding of the use of CsA in treating
active LN and achieving complete renal remission, we evalu-
ated the efficacy and side effects of CsA treatment with and
without MMF for patients with active LN.

Patients and methods

A total of 850 SLE patients who fulfilled the American
College of Rheumatology (ACR) SLE classification criteria
[14] and had been enrolled in our SLE registry since 2006
were reviewed. LN was defined in accordance with ACR
criteria [7]. Enrolled subjects were either those who failed to
achieve proteinuria level of lower than 1 g/day after a six-
month course of standard induction therapy with intravenous
cyclophosphamide or MMF (induction-resistant LN), or pa-
tients who had LN flare during maintenance therapy (flared
LN). All enrolled patients were required to have proteinuria of
more than 1 g per day. LN flared was defined as the following:
(a) nephritic flare or (b) proteinuric flare. Nephritic flare was
defined as a reproducible increase of serum creatinine of >
30% (or a decrease in GFR of > 10%) and active urine sedi-
ment increase in glomerular hematuria of > 10 red blood cells
per high-power field. Proteinuric flare was defined as a repro-
ducible doubling of UPCR to > 100 mg/mmol (or > 1 g/day)
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after complete response or reproducible doubling of UPCR to
> 200 mg/mmol (or >2 g per day) after partial response [3].
All patients were treated with CsA micro emulsion and pred-
nisolone for at least 12 months. Patients were classified into
two groups according to MMF combination status as CsA and
prednisolone group (CsA+P) and CsA plus MMF and pred-
nisolone group (CsA+MMF+P). All patients initially received
CsA of 50 mg/day in two divided doses, with slowly titrated
doses up 25 mg/day every 2—4 weeks until clinical response
had been achieved. The dose of CsA was reduced 25 mg/day
from their current dose if serum creatinine had increased by
30% or more from its initial setting. Baseline characteristics
were recorded including age, sex, disease duration, previous
immunosuppressive drugs, cumulative dose of prednisolone,
ACEI/ARB, and antimalarial used and comorbidity condi-
tions. Laboratory investigations including hemoglobin (Hb),
total white blood cell count (WBC), lymphocyte count, plate-
let count (PIt), serum creatinine (Cr), glomerular filtration rate
(eGFR), serum albumin (Alb), urine protein creatinine ratio
(UPCR), modified SLE disease activity index 2000
(mSLEDAI2K) [15], and non-renal activity and glucocorti-
coids dosage were also noted at 0, 6 months and 12 months
after CSA was initiated. Antimalarial drugs and glucocorticoid
dose were administered at the discretion of the physician
based on care requirements. Angiotensin-converting enzyme
inhibitors (ACEIs) or angiotensin receptor blockers (ARBs)
were continued at a constant dose at the time of CsA initiation.
Patient who received drugs which interfere with CsA metab-
olism via cytochrome 3A4 and 3AS5 were excluded. At the
time of CsA initiation, patients who were treated with in-
creased doses of prednisolone (to more than 20 mg per day)
were classified as increased prednisolone group (IncPred)
while those who were given the same dose of prednisolone
were classified as stable prednisolone group (StaPred). The
primary outcome was complete remission (CR), defined as
UPCR < 0.5 mg/mmol or proteinuria < 0.5 g/d and normal
or near-normal renal function (GFR) [3, 4]. The secondary
outcome was partial remission (PR) defined as > 50% reduc-
tion in proteinuria to a value of less than 1.5 g per day with a
stable serum creatinine [3]. Adverse events from CsA treat-
ment were also recorded. The study was approved by the
ethics committee of the investigating hospital.

Statistical analysis

Statistical analysis was performed using SPSS software.
Frequency (N, %), mean, and standard deviation (SD) were
used for descriptive statistics. Chi-squared test was used to
compare categorical data. Paired 7 test or Wilcoxon Sign Rank
test was used to compare the mean of parameters of interest
before and after treatment for parametric and non-parametric
data as appropriate. Comparison of means between-group was
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performed using independent # test or Mann—Whitney U test for
parameters of interest of parametric and non-parametric sam-
ples as appropriate. Comparison of parameters at baseline and 6
and 12 months after cyclosporine treatment were analyzed
using repeated measures ANOVA. For all statistical evalua-
tions, p < 0.05 was considered statistically significant.

Results

Patient characteristics

Sixty-two active LN patients (26 induction-resistant and 36
flared) treated with CsA for at least 12 months were includ-

ed. (Fig. 1). CsA and prednisolone had been prescribed in
40 (64.52%) patients while CsA plus MMF and

Fig. 1 Flowchart of subject
enrollment

prednisolone were employed in the other 22 (35.48%)
patients. The baseline characteristics of all enrolled patients
classified by immunosuppressive are shown in Table 1. At
the time of CsA initiation, the dose of prednisolone was
increased to more than 20 mg per day in 28 patients
(IncPred) and was not increased in the other 34 (StaPred).

Mean age of all enrolled patients was 35.11 +
10.93 years, and most (91.9%) were female. Minimum
dose of CsA used was 50 mg/day, maximum dose was
200 mg/day, and mean CsA daily dose at last visit was
102.8 £50.43 mg (1.73+£0.91 mg/kg/day). Patients who
were treated with CsA and prednisolone dual therapy re-
ceived higher doses of CsA (127.27 +54.15 mg/day) than
those who received the triple therapy of CsA plus MMF
and prednisolone (97.55+48.54 mg/day) (p=0.05).
(Table 2).

SLE patients in the
registry of
study hospital
N=850

——> No LN n=360
490

[ 1
Active LN* n= 180 Inactive LN** n= 310

Under induction with IVCY n= 5

Under induction with MMF n= 10

Under maintenance with AZA n= 8

Under maintenance with MMF n= 15

Induction resistant LN switching to treat with IVCY n= 14
Induction resistant LN switching to treat with MMF n= 18
Induction resistance treated with Tacrolimus n=5

Flared treated with IVCY n=7

Flared treated with with MMF n= 22

Flared treated with AZA n = 14

Enrolled subjects N=62
(Induction resistant LN*** n=26)
(Flared LN*** n=36)

Treated with CsA micro emulsion and prednisolone with

or without MMF for at least 12 months

* Active LN = UPCR = 1.0 or proteinuria =1 g/d and/or active urine sediment and/or not
improving or worsening eGFR
** inactive LN = UPCR < 1.0 or proteinuria < 1 g/d and normal or near-normal renal function

(GFR)

*** See text for definitions
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Table 1  Comparison of baseline characteristics between patients who received CsA and prednisolone group and CsA plus MMF and prednisolone
group
CsA and prednisolone CsA plus MMF and prednisolone p value
(N=40) W=22)

Age (year) = SD 35.53+10.84 34.36+11.30 0.692
Female n (%) 36 (90.0) 21 (95.5) 0.647
SLE disease duration (years) = SD 8.98+5.20 9.82+6.68 0.584
LN disease duration (years) + SD 7.20+4.87 6.14+3.56 0.330
Systolic blood pressure (mmHg) + SD 122.38£13.31 124.77+£13.66 0.504
Diastolic blood pressure (mmHg) = SD 76.53+9.17 78.36+8.83 0.447
Previous immunosuppressive drug n (%)

Cyclophosphamide 23 (57.5) 9 (40.9) 0.289

Mycophenolate mofetil 20 (50.0) 8 (36.4) 0.424

Azathioprine 25 (62.4) 16 (72.7) 0.576
ACEIs/ARBs n (%) 36 (90.0) 16 (72.7) 0.145
mSLEDAI2K at CSA initiation 24.00+4.33 23.91+4.33 0.937
Cumulative dose prednisolone (gm) 20.79+13.17 23.49+12.39 0.425
Prednisolone dose at CSA initiation (mg/day) 21.56+12.11 23.52+18.88 0.663
AIHA n (%) 3(7.5) 1(4.5) 0.591
Thrombocytopenia n (%) 1(2.5) 0 0.685
Leukopenia/lymphopenia n (%) 8 (20.0) 4(18.2) 0.486
Mucocutaneous 7 (%) 12 (30.0) 5(22.7) 0.310
Arthritis n (%) 4(10.0) 2 (9.0) 0.365
Serum creatinine (mg/dl) 0.79+0.19 0.76 +£0.17 0.270
Serum albumin (mg/dl) 3.33+0.56 3.48+0.69 0.562
UPCR 2.58+3.37 231145 0.549
Nephrotic syndrome 7 (%) 17 (42.5) 10 (45.5) 0.822
Kidney biopsy 18 (45.0) 9 (40.9) 0.903
ISN/RPS histological class n (%) 0.572
Class III 2/18 (11.1) 0
Class IV 7/18 (38.9) 2/9 (22.2)
Class V 6/18 (33.3) 5/9 (55.6)
Class III+V 1/18 (5.6) 2/9 (22.2)
Class IV+V 2/18 (11.1) 0

Sig. p value <0.05

UPCR urine protein/creatinine ratio

Before CsA initiation, 4 out of 26 patients with induction-
resistant LN did not achieve at least partial renal remission
after intravenous cyclophosphamide (IVCY) induction treat-
ment and 3 out of 26 patients could not achieve at least partial
renal remission after MMF induction treatment. Before CsA
initiation, 12 out of 26 patients with induction-resistant LN
had partial remission after the IVCY induction therapy, and
7 out of 26 patients had partial remission after MMF induction
treatment; however, proteinuria was still higher than 1 g per
day. Before CsA initiation, 32 out of 36 patients with flared
LN had clinical flare during azathioprine maintenance while
the remaining 4 had clinical flare during MMF maintenance.
Kidney biopsy was done in 27/62 patients (43.55%). Results
of histopathology were LN class III (n=2, 7.41%), LN class
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IV (n=9, 33.33%), pure LN class V (n=11, 40.74%), LN
class II+V (n=3, 11.11%), and LN class IV+V (n=2,
7.41%). The result of histopathology subgroup according to
immunosuppressive medications (CsA+P or CsA+MMF+P)
was shown in Table 1.

Renal response after 6 and 12 months of CsA
treatment

Of the 62 studied patients, 27 (43.55%) had nephrotic range
proteinuria at the start of CsA treatment. Reduction of UPCR
to lower than 50% from baseline was observed 3 months after
CSA was initiated. After 12 months of CsA treatment, UPCR
in patients with induction-resistant LN and in patients with
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Table2 Comparison of cyclosporine dose at last follow up between CsA and prednisolone group and CsA plus MMF and prednisolone group
CsA and prednisolone (n =40) CsA plus MMF and prednisolone (n =32) p value
CsA dose (mg/day) 127.27+54.15 97.55+48.54 0.050
Induction Resistant 85.42+27.09 96.43 £49.86 0.502
Flared 111.61+57.92 109.38 £49.89 0.922
CsA dose (mg/kg/day) 1.83+1.00 1.55+0.77 0.258
Induction Resistant 1.42+0.53 1.51+0.80 0.740
Flared 2.01+1.11 1.62+0.76 0.364
MMF dose (mg/day) - 1977.07 £ 545.05
Induction Resistant - 2250+323.22 0.005
Flared - 1500+ 534.52

Values are presented as mean + standard deviation (SD). Sig. p value < 0.05

flared LN had decreased significantly from the baseline re-
gardless of method of CsA being used as CsA and predniso-
lone or CsA plus MMF and prednisolone (Table 3). Fifty-six
LN patients (90.32%) had CR at 12 months after CsA treat-
ment while three (4.84%) had PR (two in CsA and predniso-
lone group and one in CsA plus MMF and prednisolone
group). Mean MMF dose of induction-resistant LN patients
was significantly higher than MMF dose used in flared LN
patients (2250 +323.22 mg/day and 1500 +534.52 respec-
tively; p value 0.005). Three patients (4.84%) had treatment
failure; all of them had been treated with CsA plus MMF and
prednisolone and kidney biopsy showed LN class I11+V and
LN class II+V and pure LN class V, respectively.

A total of 11 patients had biopsy confirming pure LN class
V. Of these 11 patients, CsA was initiated due to induction-
resistant LN in 7 patients and LN flared in the other 4. Six of
these 11 patients were treated with CsA and prednisolone, and
5 of these 11 patients were treated with CsA plus MMF and
prednisolone. The treatment outcomes for patients with pure
LN class V were very good, with 9/11 achieving CR. Of the
two LN class V patients who failed to have CR, one had PR at
12 months and the remaining one had treatment failure (no CR
or PR). In addition, mean dose of prednisolone can be signif-
icantly reduced from the baseline of 28.18 + 16.17 mg/day to
8.64 +2.34 mg/day at twelfth month (» < 0.001).

SLE disease activity, dose of prednisolone,
and non-renal manifestation

Mean disease activity (nSLEDAI2K) decreased significantly
from 23.97 +4.29 at baseline to 1.23 =4.71 after 12 months of
CSA treatment (p <0.001). In IncPred group, mSLEDAI2K
decreased from 24.04 +3.66 at baseline to 0.68 +3.59 at
12 months (p <0.001), while in StaPred group, it declined
from 23.91 £4.81 to 1.68 £5.47 at 12 months (p <0.001).
Mean dose of prednisolone was significantly reduced from

33.21 £ 15.23 mg/day at the time of CsA initiation to 9.02 £
2.91 at 12 months in IncPred group (p < 0.001). Mean dose of
prednisolone was also significantly reduced from 13.24 +
5.13 at baseline to 7.74+3.10 mg/day, at twelfth month in
StaPred group (p < 0.001). In addition, there was no statistical
significance in prednisolone dose difference at 12 months be-
tween IncPred and StaPred group (9.02+2.91 versus 7.74 +
3.10 mg/day) (p = 0.58).

Anemia was also alleviated in both subgroups; this was
noted from the 4th week after treatment with CsA. Hb in-
creased significantly from 11.85+1.60 mg/dl at baseline to
12.76 +2.71 mg/dl (» < 0.001) at 12 months in CsA and pred-
nisolone group. A similar significant improvement was also
observed in CsA plus MMF and prednisolone group (Hb in-
creased from 12.13 +1.68 mg/dl at baseline to 13.11 =
0.89 mg/dl at 12 months) (p = 0.034). Improvements in other
non-renal activities including discoid LE (DLE) (n =13), alo-
pecia (n=2), sub-acute cutancous LE (SCLE) (n=1),
panniculitis (n=1), cutaneous vasculitis (n = 1), arthritis
(n=06), active AIHA (n=4), and thrombocytopenia (n=1)
were also observed during the course of CsA treatment.

Adverse reactions

Adverse events were observed in 17 patients. These events
were increased serum creatinine of more than 30% (n=2),
new-onset hypertension (n =3), numbness (n=1), gingival
hyperplasia (n=2), and new-onset hyperlipidemia (n=4).
Serum Cr returned to baseline spontaneously in one patient
and after CsA dose reduction in another. All hypertensive
episodes were well controlled with antihypertensive agents.
Severe infections, defined as requiring hospitalization or dis-
continuation of the immunosuppressant, did not occur during
CsA treatment in our cohort. Only seven minor infectious
events were reported including five upper respiratory tract
infections, one acute infectious diarrhea, and one urinary tract
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infection. Adverse events classified by immunosuppressive
drugs used were shown in Table 4. No patients had to discon-
tinue CsA due to adverse events.

Discussion

Calcineurin inhibitors are among the rescue therapies recom-
mended by the ACR for LN patients whose induction therapy
fails or who have relapse during maintenance treatment [4].
Currently, CSA and tacrolimus are the two most common
calcineurin inhibitors used in clinical practice. CsA was intro-
duced for the treatment of SLE in the late 1990s [16—-18] and
has several advantages over conventional treatment for LN.
These include a possible lower carcinogenic effect [19] and
ability to suppress hepatitis C viral replication both in vitro
and in vivo, and the fact that it has little or no teratogenic
effects [20, 21]. However, one of the greatest concerns about
the use of CsA in SLE is its adverse reactions; in particular, a
potential dose-related decrease in GFR and uncontrolled arte-
rial hypertension, and these have limited its use [22]. In pa-
tients with autoimmune diseases, a poor correlation between
CsA blood levels and its clinical effects has been noted; thus,
the monitoring of CsA blood level is not routinely required
[23, 24].

Information about the efficacy of CsA for the treatment of
induction-resistant or flared LN is limited. Ogawa et al. [25]
administered CsA (target level 80—150 ng/ml) to 59 patients
who found unsatisfactory clinical improvement or recurrent
exacerbation of disease activity after 12 weeks of initial ther-
apy which included glucocorticoids alone, cyclophosphamide
(daily or pulse therapy), azathioprine, methotrexate, or
mizoribine. They found clinical remission in 16 of 26 patients
(61%), and the mean SLEDAI score of treated patients fell
from 8.6 +5.3 to 4.4+2.5 after CsA treatment; however, al-
most one third (32.2%) of treated patients had hypertension or
renal insufficiency resulting in CsA discontinuation in up to
14% of treated patients. In contrast, our study has shown that
CsA can be effectively used to treat active LN in several

clinical scenarios including induction-resistant and flared
LN. In addition, we have shown that our approach of utilizing
low-dose CsA in conjunction with dose titration is a practical
method for treatment of active LN. This method is associated
with both good efficacy and tolerability, although close mon-
itoring of several adverse events that may occur during the
treatment is essential. The mean dose of CsA in our study
(1.73£0.91 mg/kg/day) is, to our knowledge, the lowest of
any study performed to date, but it was associated with a very
good CR rate (90.32%) at 12 months. In addition, we have
shown in our cohort that this approach does not trigger any
incidence of permanent decreased GFR or uncontrolled arte-
rial hypertension.

A recent study showed that glucocorticoid-related damage
can be decreased and cardiovascular complications limited by
a strategy of reducing the dose of prednisolone for the treat-
ment of SLE [26]. In order to monitor the need to increase
glucocorticoids dose in active LN in patients who were treated
with CsA, we classified them into two subgroups. We found
that the dose of prednisolone at the time of CsA initiation was
higher in IncPred group (33.21+15.23 mg/day) than in
StaPred group (13.24 £5.13 mg/day) (p <0.001); however,
at 12 months, the dose of prednisolone was significantly lower
in both subgroups (9.02 £2.91 mg/day in IncPred group and
7.74 +3.10 mg/day in StaPred group) and was not significant-
ly different between the two subgroups (p = 0.58). This infor-
mation supports the hypothesis that CsA treatment is associ-
ated with steroid-sparing effects [11]. However, further studies
are required to determine the optimal dose of prednisolone to
be used with CsA for the treatment of active LN.

The use of CsA for treating pure LN class V is another
interesting issue. The EULAR and the ERA-EDTA recom-
mend calcineurin inhibitors (cyclosporine or tacrolimus) as
alternative options to MMF for the initial treatment of mem-
branous lupus nephritis with nephrotic syndrome as well as
for non-responders [3, 27, 28]. Austin et al. conducted a ran-
domized control trial of 42 patients with membranous LN,
comparing alternate-day prednisolone, intravenous pulse
CYC, and cyclosporine. Twelve patients were randomized to

Table 4 Adverse events being
observed during 12 months of

CsA and prednisolone CsA plus MMF and prednisolone

study period
New-onset hypertension

Numbness
Gingival hyperplasia
Hyperlipidemia
Minor infection
Upper respiratory tract infection
Infectious diarthea
Urinary tract infection
Total

(SIS
N O = =
R N ST )

L O = W
—
—
~
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receive CsA. The cumulative probability of complete or par-
tial response at 12 months was highest in the cyclosporine
group (83%) followed by the CYC (60%) and prednisolone
alone (27%) groups. However, the rate of infection (pneumo-
nia and herpes zoster) was found to be a major adverse event
of CsA treatment [29]. We did not find any severe infection in
our cohort of LN class V who were treated with CsA, and this
may be a result of the comparatively low dose of CsA treat-
ment in our study. Despite this low-dose approach, the rate of
CR after treatment with CsA in combination with predniso-
lone with or without MMF appears to be high (9/11).

A multi-target therapy of calcineurin inhibitors, predniso-
lone, and MMF was recently introduced as a regimen for LN.
Most studies of multi-target therapy for LN have focused on
the use of tacrolimus in combination with MMF and prednis-
olone; however, its attendant high rates of infection remain a
major cause for concern [22]. Few clinical studies have exam-
ined the efficacy of CsA combined with MMF and predniso-
lone for the treatment of LN. Compared with tacrolimus, CsA
has a more favorable effect on glucose metabolism [30] and is
associated with lower rates of infection such as BK virus ne-
phropathy. D Jesus et al. examined the effect of CsA plus
MMF in six LN patients with refractory disease. Proteinuria
was found to be markedly decreased from 2407 mg/24 h to
544 mg/24 h after 6 months. Four patients achieved complete
renal response, one had partial response and one failed to
respond. Mean prednisolone dose was also able to be reduced
from 17.5 to 6 mg/day, and no adverse reaction resulting from
this strategy was found [31]. In addition, a recent study eval-
uated 22 LN patients with persistent proteinuria using gluco-
corticoid combined with MMF and CsA (approximately
3 mg/kg/day). It was found that 70% of patients responded
to treatment; however, infection episodes, including two pa-
tients who required hospitalization, are a major concern [32].
Our study shows on a larger scale that low-dose CsA and
glucocorticoids in combination with MMF can be used effec-
tively to treat induction-resistant and flared LN. Low-dose
CsA using a dose titration technique in our study resulted in
good adherence by the patients and very low incidence of
infectious complications during the 12-month follow up.

The role of CsA for non-renal active SLE disease is still
debated. Our study showed that CsA was beneficial in the
treatment of various types of cutaneous lesions (DLE, alope-
cia, SCLE, panniculitis, and cutaneous vasculitis) and was
also effective for treatment of arthritic or hematologic activity
(AIHA, thrombocytopenia). Since the incidence of non-renal
SLE disease was rather low in our study, we believe that
further research is required to confirm the efficacy of CsA
for the treatment of non-renal active disease in SLE patients.
The use of low-dose CsA is associated with some reversible
nephrotoxicity with a follow-up period of 12 months; howev-
er, we believe that chronic nephrotoxicity which is associated
with a median onset of 3 years is still an important issue [33].

@ Springer

Hence, we propose that after CR has been achieved, the ap-
propriate maintenance therapy after 1 year for patients who
respond to CsA should be further evaluated.

Conclusion

Our study showed that CsA is a good alternative treatment for
both patients with induction-resistant LN and those with flared
LN. The use of lowest effective dose using dose titration while
monitoring for adverse events is crucial in maintaining a coun-
terbalance between CsA efficacy and adverse reactions. Low-
dose CsA can also be combined with MMF and prednisolone
as a type of multi-target therapy to treat active LN.
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