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Abstract
Background

The conventional cyclophosphamide-based treatment regimens for lupus

nephritis (LN) are still not considered to be optimal treatments. The aim of this study was to
evaluate the efficacy and safety of mizoribine, tacrolimus and corticosteroids combination
therapy for LN.
Methods

We retrospectively evaluated a combination treatment of mizoribine and

tacrolimus with corticosteroids for the induction therapy of eight newly diagnosed systemic
lupus erythematosus (SLE) patients with biopsy-proven LN.
Results

All the patients were females, and their mean (SD) age was 48.5 (20) years. All

eight patients (100%) had positive anti-double-stranded DNA antibody titers, and four
(50.0%) were nephrotic. The mean (SD) serum creatinine and daily proteinuria levels were
0.72 (0.4) mg/dL (range, 0.33–1.55 mg/dL) and 4.56 (2.8) g (range, 0.77–8.2 g), respectively.
By month 2, significant improvements in the anti-double-strand DNA antibody titers, levels
of proteinuria, serum albumin, and C3, and SLE disease activity index score were observed.
By month 6, seven patients (87.5%) were in complete remission with normalized levels of
both proteinuria and serum creatinine.
Conclusions

This pilot study suggests that mizoribine and tacrolimus treatment with

corticosteroids is well-tolerated and may prove to be an optimal alternative
remission-inducing regimen for LN.

Keywords Induction therapy, Lupus nephritis, Mizoribine, Multitarget therapy, Systemic
lupus erythematosus, Tacrolimus
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Introduction
Systemic lupus erythematosus (SLE) is a potentially fatal autoimmune disease that
involves multiple vital organs. SLE is associated with diverse clinical features that range
from rash and arthritis to cytopenia, serositis, nephritis, seizures and psychosis. Lupus
nephritis (LN) is a major manifestation of SLE and has the worst prognosis [1–5]. Since an
early response to immunosuppressive therapy is predictive of a good long-term renal outcome
[5–7], regimens that induce rapid remission are needed.
The combination of corticosteroids and cyclophosphamide pulse therapy has been the
standard therapy for diffuse proliferative LN. However, a significant number of LN patients
(17–57%) fail to achieve complete or partial remission despite receiving the standard therapy
[8–13]. Only a small percentage of patients (8.1–8.6%) treated with mycophenolate mofetil
(CellCept, MMF) or intravenous cyclophosphamide achieved complete remission, strictly
defined as return to normal serum creatinine, urine protein ≤ 0.5 g/d, and inactive urinary
sediment, in a large multinational study [14]. Indeed, the standard therapy for SLE has its
limitations because of the heterogeneous disease mechanisms that underlie SLE. Furthermore,
in comparison with patients who receive corticosteroids alone, patients receiving
cyclophosphamide-based treatment regimens show higher long-term renal survival rates, but
not higher overall survival rates [11]. The use of cyclophosphamide-based treatment
regimens is limited by the potentially severe and toxic adverse effects, which include bone
marrow suppression, hemorrhagic cystitis, opportunistic infections, malignant diseases, and
premature gonadal failure [8, 15]. Since conventional treatments for LN have not provided
satisfactory clinical outcomes, alternative treatments are required.
Mizoribine (Bredinin, MZB) is a purine synthesis inhibitor with similar activity to MMF,
and has been used in Japan for patients undergoing renal transplantation and in patients with
rheumatoid arthritis, LN and nephrotic syndrome [16–22]. Mizoribine oral pulse therapy has
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been reported to be of benefit in patients with LN disease flare-up. Furthermore, mizoribine
appears to be safer than cyclophosphamide and other immunosuppressive agents.
Tacrolimus (Prograf, FK506) is a T-cell-specific calcineurin inhibitor, and has been
increasingly used in not only transplant medicine but also autoimmune diseases such as SLE
[23–31], rheumatoid arthritis [32], inflammatory bowel disease, and myasthenia gravis.
MMF is a selective inhibitor of B-cell and T-cell proliferation, and a combined therapy
comprising administration of steroids, MMF, and tacrolimus, which had been applied for
patients undergoing organ transplantation, was successfully used for patients with severe LN
[33].
Since clinical use of MMF and cyclophosphamide for LN has not yet been approved as a
health insurance treatment in Japan, we used a combination regimen of mizoribine and
tacrolimus with corticosteroids for induction treatment of LN. In the present study, we
retrospectively evaluated a combination regimen of mizoribine and tacrolimus with
corticosteroids for the induction therapy of newly diagnosed SLE patients with biopsy-proven
LN.

Methods
We retrospectively studied eight consecutive patients with newly diagnosed SLE and LN
who provided oral informed consent. The patients were treated at the Department of Internal
Medicine, Himeji Red Cross Hospital (Himeji, Japan). All the patients fulfilled the revised
ACR criteria for SLE and had biopsy-proven LN.
All patients received intravenous methylprednisolone pulse therapy (0.5 g/d for 3 d) at the
beginning, followed by oral prednisolone. The daily dosage of prednisolone was started at 60
mg/d (80 mg/d for patients weighing above 60 kg) and then reduced by 10 mg/d every week
to reach 30 mg/d, which was followed by further tapering by 5 mg/d at 2-week intervals until
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20 mg/d was reached. Further tapering to 5 mg/d was allowed if the patient’s condition was
stable. The initial tacrolimus dose was 3 mg/d once daily. Blood trough concentrations were
measured at weeks 1, 2, 3 and 4 and months 2, 4, 5 and 6, and the dosage was titrated to
maintain a blood concentration below 10 ng/mL. Administration of mizoribine was initiated
at a dose of 300 mg/d once daily for 3 d per week. Blood peak concentrations were measured
if necessary, and the dosage (maximum, 300 mg/d) was titrated to maintain an upper blood
concentration of 1.0 μg/mL [20, 34]. When the patients showed complete remission of SLE,
either mizoribine or tacrolimus was stopped and another immunosuppressive agent was
continued for the maintenance therapy.
The primary efficacy parameter was complete remission at 6 months, which was defined
as proteinuria level < 0.2 g/d and normal level of serum creatinine or no more than 15%
above the baseline value. A secondary efficacy parameter was SLEDAI [35] remission at 6
mo, which was defined as an SLE disease activity index (SLEDAI) score of 0. Additional
secondary efficacy parameters examined included proteinuria level, serum creatinine level,
estimated glomerular filtration rate (eGFR), serum C3 level, anti-double-stranded DNA
antibody titer, serum albumin level, hemoglobin level, and SLEDAI score. Therapeutic
responses were determined at 2, 4, and 6 mo. This study was approved by the ethical
committee of our hospital.

Results
All the patients were females, and their mean (SD) age was 48.5 (20.3) years. At the start
of the treatment, all eight (100%) patients had positive anti-double-stranded DNA antibody
titers, a mean (SD) serum creatinine level of 0.72 (0.4) mg/dL (range, 0.33–1.55 mg/dL), and
a mean (SD) daily proteinuria level of 4.56 (2.8) g (range, 0.77–8.2 g). In addition, four
(50.0%) patients were nephrotic, four (50.0%) were hypertensive, and one (12.5%) had an
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elevated serum creatinine level at start of the treatment (Table 1). The numbers of cases in the
categories of the International Society of Nephrology (ISN)/Renal Pathology Society (RPS)
2003 criteria for the classification of LN were as follows: class II, one (12.5%); class III,
three (37.5%); class IV-S, 0 (0%); class IV-G, one (12.5%); and class V: three (37.5%). After
6 mo of therapy, complete remission and SLEDAI remission were achieved in seven (87.5%)
and three (37.5%) patients, respectively (Figure 1). Significant improvements in the urine
protein levels, C3 levels and SLEDAI scores were observed in comparison with the baseline
values, starting at month 2 (Table 2, Figure 2). The anti-double-stranded DNA antibody titers
at 6 mo were normalized in seven (87.5%) patients. Mizoribine and tacrolimus were
generally well-tolerated in most cases, except three patients whose serum creatinine levels
increased (Table 3). However, all cases showed improvement with reduced doses of
tacrolimus.

Discussion
Renal involvement occurs in approximately 50% of patients with SLE, and LN remains a
predominant cause of morbidity and mortality. Therapeutic management of SLE is based on
the type and severity of organ involvement. The ideal therapy for LN should induce an early
response and remission, prevent flare-ups, have minimal adverse effects, and result in
reductions in mortality and end-stage renal disease [36].
In the present study, we found that a 6-m course of a combination therapy of mizoribine
and tacrolimus with corticosteroids is a safe and effective treatment for patients with LN. The
suitability of cyclophosphamide-based treatment regimens, which are the standard therapy for
LN, remains a matter of debate, and alternative treatments are therefore required. In 2008,
Bao et al. [33] reported the benefits of multitarget therapy (MMF and tacrolimus with
corticosteroids) in cases of severe LN (class V + IV). Multitarget therapy is possibly more
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effective for LN because SLE is an extremely heterogeneous disorder. The clinical use of
MMF has not yet been approved, except for conditioning therapy before transplantation, by
the Ministry of Health and Welfare in Japan. Mizoribine is a purine synthesis inhibitor with
similar activity to MMF, and we therefore used mizoribine instead of MMF for the treatment
of LN. A correlation between the peak mizoribine blood concentration and the clinical
response to the therapy has been observed in patients with LN [20], and to ensure the peak
concentration in our patients, we administered mizoribine 300 mg/d once daily for 3 d per
week. The mizoribine blood concentrations in the patients administered using this treatment
protocol were above the target levels.
By month 12, complete remission and SLEDAI remission were achieved in eight (100%)
and five (62.5%) patients, respectively. Even more surprisingly, microalbuminuria was
normalized in five (62.5%) patients (data not shown). With respect to the ultimate outcome of
LN, the patient survival rates at 10 years were reported to be 95% for patients in complete
remission, 76% for patients in partial remission, and 41% for patients with no remission [5].
Although complete remission in that study was defined as proteinuria level <0.33 g/d and
serum creatinine level ≤1.4 mg/dL, we defined complete remission more strictly as
normalization of proteinuria level (< 0.2 g/d) and serum creatinine level in the present study.
Considering patients directed to a treatment target, the remission in both renal and serological
parameters observed in our study will definitely lead to better outcomes.
Owing to the long-term benefits, risks, and overall costs of the combination therapy,
patients who showed SLEDAI remission after this combination therapy received maintenance
therapy with one immunosuppressive agent. In a previous study, the occurrence of renal
flare-ups was the strongest predictor of end-stage renal disease for patients who had once
been in remission, and independent predictors of renal flare-ups were persistently low C3
levels despite the induction therapy and an absence of azathioprine maintenance therapy [12].
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Tacrolimus treatment may be related to a lower risk of lupus flare-up [25], while beneficial
effects of long-term treatment with mizoribine were also reported [19]. Therefore, both
mizoribine and tacrolimus may be suitable as optional agents for the maintenance treatment
for LN after this combination induction therapy. Furthermore, in comparison with the
conventional treatments performed at our hospital, combination therapy may contribute to a
lower cumulative prednisolone dosage and a shorter duration of hospital stay (data not
shown).
There are several limitations of this study. First, the sample size was small and the data
were confined to 6 m. Further randomized controlled trials are needed to compare our
multitarget regimen with standard regimens for LN. Second, although we recruited
consecutive patients with a mean daily proteinuria level of 4.56 g, only four (50%) patients
had active proliferative LN. The sample size was too small to evaluate the therapeutic
response in each type of biopsy-proven group. Third, urinary sediments were not included as
a definition of the treatment response in this study because we considered that normalization
of proteinuria takes longer than that of urinary sediments. Fourth, it remains unclear which
immunosuppressive agents should be chosen as the maintenance therapy for different types of
LN. Finally, although the dosages of mizoribine and tacrolimus administered to our patients
appeared to be well-tolerated, the optimal dosage regimens of mizoribine and tacrolimus
remain unclear.
In summary, our findings suggest that the combined use of two well-tolerated
immunosuppressive agents with different activities for induction therapy of LN appears to be
highly efficacious. Renal remission was induced by 6 m for almost all patients, who required
a lower cumulative prednisolone dosage. This pilot induction regimen may be applied to
various types of LN. Further studies are required for assessment of these expensive
immunosuppressive agents in the treatment of LN. Physicians should thoroughly consider all
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possible benefits, theoretical risks, and overall costs of each treatment regimen in each
individual to provide the best care for their patients.

Acknowledgments
A preliminary report was selected for a Work Shop session during the Annual General
Assembly and Scientific Meeting of the Japan College of Rheumatology, April 2010, Tokyo
(Mod Rheumatol Suppl 2010; S142:W-1-K-4-5).

Conflict of interest statement
The authors have declared that no conflicts of interest exist.

References
1. Moss KE, Ioannou Y, Sultan SM, Haq I, Isenberg DA. Outcome of a cohort of 300 patients with
systemic lupus erythematosus attending a dedicated clinic for over two decades. Ann Rheum Dis.
2002; 61:409–413.
2. Manger K, Manger B, Repp R, Geisselbrecht M, Geiger A, Pfahlberg A et al. Definition of risk factors
for death, end stage renal disease, and thromboembolic events in a monocentric cohort of 338 patients
with systemic lupus erythematosus. Ann Rheum Dis. 2002; 61:1065–1070.
3. Bernatsky S, Boivin JF, Joseph L, Manzi S, Ginzler E, Gladman DD et al. Mortality in systemic lupus
erythematosus. Arthritis Rheum. 2006; 54:2550–2557.
4. Kon T, Yamaji K, Sugimoto K, Ogasawara M, Kenpe K, Ogasawara H et al. Investigation of
pathological and clinical features of lupus nephritis in 73 autopsied cases with systemic lupus
9

erythematosus. Mod Rheumatol. 2009; 20:168–177.
5. Chen YE, Kobert SM, Katz RS, Schwartz MM, Lewis EJ; Collaborative Study Group. Value of a
complete or partial remission in severe lupus nephritis. Clin J Am Soc Nephrol. 2008; 3:46–53.
6. Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD, de Ramon Garrido E, Danieli MG et al.
Early response to immunosuppressive therapy predicts good renal outcome in lupus nephritis: lessons
from long-term followup of patients in the Euro-Lupus Nephritis Trial. Arthritis Rheum. 2004;
50:3934–3940.
7. Houssiau FA, Vasconcelos C, D'Cruz D, Sebastiani GD, de Ramon Garrido E, Danieli MG et al.
The 10-year follow-up data of the Euro-Lupus Nephritis Trial comparing low-dose and high-dose
intravenous cyclophosphamide. Ann Rheum Dis. 2010; 69:61–64.
8. Gourley MF, Austin HA 3rd, Scott D, Yarboro CH, Vaughan EM, Muir J et al. Methylprednisolone
and cyclophosphamide, alone or in combination, in patients with lupus nephritis. Ann Intern Med.
1996; 125:549–557.
9. Korbet SM, Lewis EJ, Schwartz MM, Reichlin M, Evans J, Rohde RD. Factors predictive of outcome
in severe lupus nephritis. Am J Kidney Dis. 2000; 35:904–914.
10. Ioannidis JPA, Boki KA, Katsorida EM, Drosos AA, Skopouli FN, Boletis JN. Remission, relapse,
and re-remission of proliferative lupus nephritis treated with cyclophosphamide. Kidney Int. 2000;
57:258–264.
11. Illei GG, Austin HA, Crane M, Collins L, Gourley MF, Yarboro CH et al. Combination therapy with
10

pulse cyclophosphamide plus pulse methylprednisolone improves long-term renal outcome without
adding toxicity in patients with lupus nephritis. Ann Intern Med. 2001; 135:248–257.
12. Mok CC, Ying KY, Tang S, Leung CY, Lee KW, Ng WL et al. Predictors and outcome of renal flares
after successful cyclophosphamide treatment for diffuse proliferative lupus glomerulonephritis.
Arthritis Rheum. 2004; 50:2559–2568.
13. Waldman M, Appel GB. Update on the treatment of lupus nephritis. Kidney Int. 2006; 70:1403–1412.
14. Appel GB, Contreras G, Dooley MA, Ginzler EM, Isenberg D, Jayne D et al. Mycophenolate mofetil
versus cyclophosphamide for induction treatment of lupus nephritis. J Am Soc Nephrol. 2009;
20:1103-1112
15. Boumpas DT, Austin HA 3rd, Fessler BJ, Balow JE, Klippel JH, Lockshin MD et al. Systemic lupus
erythematosus: emerging concepts. Part I. Renal, neuropsychiatric, cardiovascular, pulmonary, and
hematologic disease. Ann Intern Med. 1995; 122:940–950.
16. Kawasaki Y. Mizoribine: A New Approach in the Treatment of Renal Disease. Clin Dev Immunol.
2009; 2009:681482. Epub 2009 Dec 13.
17. Kasama T, Wakabayashi K, Odai T, Isozaki T, Matsunawa M, Yajima N et al. Effects of low-dose
mizoribine pulse therapy in combination with methotrexate in rheumatoid arthritis patients with an
insufficient response to methotrexate. Mod Rheumatol. 2009; 19:395–400.
18. Horikoshi M, Ito S, Ishikawa M, Umeda N, Kondo Y, Tsuboi H et al. Efficacy of mizoribine pulse
therapy in patients with rheumatoid arthritis who show a reduced or insufficient response to infliximab.
11

Mod Rheumatol. 2009; 19:229–234.
19. Yumura W, Suganuma S, Uchida K, Moriyama T, Otsubo S, Takei T et al. Effects of long-term
treatment with mizoribine in patients with proliferative lupus nephritis. Clin Nephrol. 2005; 64:28-34.
20. Kuroda T, Hirose S, Tanabe N, Sato H, Nakatsue T, Ajiro J et al. Mizoribine therapy for patients with
lupus nephritis: the association between peak mizoribine concentration and clinical efficacy. Mod
Rheumatol. 2007; 17:206–212.
21. Tanaka H, Tsugawa K, Oki E, Suzuki K, Ito E. Mizoribine intermittent pulse protocol for induction
therapy for systemic lupus erythematosus in children: an open-label pilot study with five newly
diagnosed patients. Clin Rheumatol. 2008; 27:85-89.
22. Tanaka H, Oki E, Tsuruga K, Sato N, Matsukura A, Kondo Y et al. Mizoribine treatment of young
patients with severe lupus nephritis: a clinicopathologic study by the tohoku pediatric study group.
Nephron Clin Pract. 2008;110 (2):c739. Epub 2008 Sep 1.
23. Mok CC, Tong KH, To CH, Siu YP, Au TC. Tacrolimus for induction therapy of diffuse proliferative
lupus nephritis: An open-labeled pilot study. Kidney Int. 2005; 68:813–817.
24. Maruyama M, Yamasaki Y, Sada KE, Sarai A, Ujike K, Maeshima Y et al. Good response of
membranous lupus nephritis to tacrolimus. Clin Nephrol. 2006; 65:276–279.
25. Szeto CC, Kwan BC, Lai FM, Tam LS, Li EK, Chow KM et al. Tacrolimus for the treatment of
systemic lupus erythematosus with pure class V nephritis. Rheumatology. 2008; 47:1678–1681.
26. Miyasaka N, Kawai S, Hashimoto H. Efficacy and safety of tacrolimus for lupus nephritis: a
12

placebo-controlled double-blind multicenter study. Mod Rheumatol. 2009; 19:606–615.
27. Kusunoki Y, Tanaka N, Kaneko K, Yamamoto T, Endo H, Kawai S. Tacrolimus therapy for systemic
lupus erythematosus without renal involvement: a preliminary retrospective study. Mod Rheumatol.
2009; 19:616–621.
28. Lee T, Oh KH, Joo KW, Kim YS, Ahn C, Han JS et al. Tacrolimus is an alternative therapeutic option
for the treatment of refractory lupus nephritis. Lupus. 2010; 19:974–980.
29. Chen W, Tang X, Liu Q, Chen W, Fu P, Liu F et al. Short-term outcomes of induction therapy with
tacrolimus versus cyclophosphamide for active lupus nephritis: A multicenter randomized clinical trial.
Am J Kidney Dis. 2011; 57:235–244.
30. Takahashi S, Hiromura K, Sakurai N, Matsumoto T, Ikeuchi H, Maeshima A et al. Efficacy and safety
of tacrolimus for induction therapy in patients with active lupus nephritis. Mod Rheumatol. 2011;
21:282–289.
31. Lee YH, Lee HS, Choi SJ, Dai Ji J, Song GG. Efficacy and safety of tacrolimus therapy for lupus
nephritis: a systematic review of clinical trials. Lupus. 2011; 20:636-640.
32. Morita Y, Sasae Y, Sakuta T, Satoh M, Sasaki T, Kashihara N. Efficacy of low-dose tacrolimus added
to methotrexate in patients with rheumatoid arthritis in Japan: a retrospective study. Mod Rheumatol.
2008; 18:379–384.
33. Bao H, Liu ZH, Xie HL, Hu WX, Zhang HT, Li LS. Successful Treatment of Class V+IV Lupus
Nephritis with Multitarget Therapy. J Am Soc Nephrol. 2008; 19:2001–2010.
13

34. Sonda K, Takahashi K, Tanabe K, Funchinose S, Hayasaka Y, Kawaguchi H, et al. Clinical
pharmacokinetic study of mizoribine in renal transplantation patients. Transplant Proc 1996;
28:3643–3648.
35. Gladmann DD, Ibanez D, Urowitz MZ. Systemic lupus erythematosus disease activity index 2000. J
Rheumatol. 2002; 29:288-291.
36. Houssiau F. Thirty years of cyclophosphamide: assessing the evidence. Lupus. 2007; 16:212-216.

14

Figure legends
Fig. 1. Remission rates with the combination therapy. Complete remission was defined as
proteinuria level < 0.2 g/d and normal serum creatinine level or no more than 15% above the
baseline value. SLEDAI remission was defined as a SLEDAI score of 0. The therapeutic
responses were determined at 2, 4, and 6 mo.

Fig. 2. Changes in biochemical parameters after treatment. Additional secondary efficacy
parameters examined included proteinuria level (a), serum creatinine level (b), serum C3 level
(c), anti-double-stranded DNA antibody titer (d), and SLEDAI score (e). The therapeutic
responses were determined at 2, 4, and 6 m. Each line represents an individual patient.
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Tables
Table 1. Baseline characteristics of the patients treated with a combination of mizoribine and tacrolimus
Age at lupus nephritis, years

48.5 (20.3); range, 22–70

Females, number (%)

8 (100)

Systemic lupus erythematosus duration, months

1.1 (2.1); range, 0–5

First-time nephritis, number (%)

8 (100)

Extrarenal features, number (%)
Musculoskeletal

4 (50)

Mucocutaneous

4 (50)

Neuropsychiatric

0 (0)

Hematologic

8 (100)

ISN/RPS classification

Class II: 1, class III: 3, class IV-G: 1, class V: 3

Anti-double-strand DNA, number (%)

8 (100)

Anti-double-strand DNA, IU/L

186 (129); range, 48–400

Hemoglobin, g/dL

11.1 (1.5); range, 9.4–13.7

Serum creatinine, mg/dL

0.72 (0.4); range, 0.33–1.55

eGFR, ml/min per 1.73m2

89.5 (50.8); range, 27.2–178

Serum albumin, g/dL

2.69 (0.7); range, 1.6–3.8

Serum C3 level, mg/dL

41.3 (16.4); range, 23–68

Proteinuria, g/day

4.56 (2.8); range, 0.77–8.2

Nephrotic syndrome, number (%)

4 (50)

Active urinary casts, number (%)

7 (88)

Hypertension, number (%)

4 (50)

SLEDAI scores

22.0 (2.1); range, 20–26

ISN/RPS classification, International Society of Nephrology/Renal Pathology Society 2003 criteria for the
classification of lupus nephritis; SLEDAI, systemic lupus erythematosus disease activity index.
Data are shown as mean (SD).
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Table 2. Changes in the biochemical parameters after treatment
Baseline

Month 2

Month 4

Month 6

Proteinuria, g/day

4.56 (2.8)

0.09 (0.1)**

0.34 (0.7)**

0.20 (0.3)**

Nephrotic syndrome, number

4 (50)

0 (0)

0 (0)

0 (0)

Serum albumin, g/dL

2.69 (0.7)

3.89 (0.3)**

3.94 (0.5)**

4.13 (0.4)**

Serum C3 level, mg/dL

41.3 (16.4)

68.8 (22.1)**

83.6 (22.8)**

85.4 (22.5)**

Anti-double-strand DNA, IU/L

186 (129)

16.7 (16.9)**

11.6 (9.6)**

9.3 (7.4)**

Serum creatinine, mg/dL

0.72 (0.4)

0.84 (0.4)

0.72 (0.2)

0.70 (0.2)

89.6 (50.8)

68.7 (32.1)

76.0 (31.9)

77.5 (31.8)

Hemoglobin, g/dL

11.1 (1.5)

12.0 (2.1)

12.4 (1.5) *

12.6 (1.5)**

SLEDAI scores

22.0 (2.1)

3.3 (2.8)**

2.8 (4.3)**

2.0 (1.9)**

(%)

eGFR, ml/min per 1.73m

2

Data are shown as means (SD). *P<0.05, **P<0.01
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Table 3. Dosages, blood concentrations and adverse effects
Age/sex

ISN/RPS

Mizoribine

Peak

Tacrolimus dosage

Trough Tacrolimus

PSL dosage at

Clinical response

(years)

classification

dosage at 6

mizoribine

at 6 months

concentration

6 months

at 6 months

months

concentration

(mg/d)

(ng/mL)

(mg/d)

(mg/d)

(μg/mL)

Adverse effects

Patient 1

32/F

class V

300

1.81

3

3.77

15

CR

Dyslipidemia

Patient 2

40/F

class V

300

1.16

3

5.86

15

CR

Dyslipidemia

Patient 3

27/F

class IV-G (A)

300

ND

3→2

7.07 → 3.95

10

None

Increase in serum
creatinine
Hypertension
Diabetes mellitus

Patient 4

66/F

class II

300

ND

3

8.22

13

CR

None

Patient 5

22/F

class V

300

ND

3

9.03

10

CR + SLEDAI-R

Dyslipidemia

Patient 6

62/F

class V + III

300

1.96

3→2

7.70 → 3.43

10

CR

Increase in serum

(A/C)

creatinine
Diabetes mellitus
Dyslipidemia

Patient 7

69/F

class III (A/C)

300

1.96

3 → 2 → stopped

3.80 → 2.69

10

CR + SLEDAI-R

Increase in serum
creatinine
Diabetes mellitus
Dyslipidemia

Patient 8

70/F

class III (A/C)

300

ND

3→2

6.33 → 2.90

11

CR + SLEDAI-R

Diabetes mellitus
HZV

CR, complete remission; SLEDAI-R, SLEDAI remission; HZV, herpes zoster virus
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complete remission
SLEDAI remission

100
90

100%
(8/8)

Remission rate (%)

80

87.5%
(7/8)

70

87.5%
(7/8)

60
50

62.5%
(5/8)

40

50.0%
(4/8)

30
20
10

62.5%
(5/8)

37.5%
(3/8)
25.0%
(2/8)

0
Month 2

Month 4

Month 6

Month 12

Fig 1. Remission rates with the combination therapy

(a) Proteinuria level

(b) Serum creatinine level
1.8

8

1.6

7

1.4

(g/day)

5
4
3

Ⅴ
Ⅴ
Ⅳ-G(A)
Ⅱ
Ⅴ
Ⅴ+Ⅲ(A/C)
Ⅲ(A/C)
Ⅲ(A/C)

120

MT-1
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MT-3
MT-4
MT-5
MT-6
MT-7
MT-8

1.2
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MT-4
MT-5
MT-6
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Fig 2. Changes in biochemical parameters after treatment

6M

Ⅴ
Ⅴ
Ⅳ-G(A)
Ⅱ
Ⅴ
Ⅴ+Ⅲ(A/C)
Ⅲ(A/C)
Ⅲ(A/C)

