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Abstract:

Lupus nephritis (LN) occurs in up to 60% of systemic lupus erythematosus patients. Combination therapy
involving a corticosteroid and cyclophosphamide or mycophenolate mofetil (MMF) has been a standard ther-
apy for LN. However, clinicians generally prefer to minimize steroid use in LN treatment. We herein report
the case of a Japanese man with LN whose severe chronic heart failure prevented us from using steroid ther-
apy. Instead, his LN was successfully treated with MMF monotherapy. Based on our experience with this
case, we suggest that MMF monotherapy may represent a feasible LN treatment option in patients who can-

not tolerate steroid therapy.
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Introduction

Systemic lupus erythematosus (SLE) is a type of autoim-
mune disease that can cause inflammation and tissue dam-
age throughout the body. Lupus nephritis (LN) is a serious
complication of SLE, occurring in up to 60% of patients
with SLE (1). While the 5-year survival rate of LN patients
was 44% in 1953-1969, the availability of immunosuppres-
sion therapy has substantially improved the 10-year survival,
which has been reported to be 88% in recent decades (1).
LN is pathologically staged according to the classification
put forth by the World Health Organization and the Interna-
tional Society of Nephrology/Renal Pathology Society (ISN/
RPS) (2). Class IV LN is defined as diffuse LN involving
50% or more of glomeruli, which indicates severe LN re-
quiring more-intensive therapy (2, 3). At present, combina-
tion therapy of a corticosteroid with cyclophosphamide or
mycophenolate mofetil (MMF) is recommended as induction
therapy for class III and IV LN (1, 3). However, the effec-
tiveness and safety of MMF monotherapy (i.e., without a
corticosteroid) for LN remain unclear.

We herein report the case of a Japanese man with LN

whose severe chronic heart failure prevented us from using
steroid therapy. Instead, his LN was successfully treated
with MMF monotherapy.

Case Report

A 43-year-old Japanese man presented to our hospital
with a 1-month history of a fever and productive cough. Fif-
teen years before his admission, he had been diagnosed with
idiopathic thrombocytopenic purpura (ITP) and prescribed
prednisolone, cyclosporine, and rituximab. The patient had
also undergone splenectomy for the treatment of idiopathic
thrombocytopenic purpura. Five years later, he developed
acute myocardial infarction, which led to severe chronic
heart failure (CHF). At that time, there was little evidence
suggesting SLE. However, one year before the current ad-
mission, laboratory investigations revealed the presence of
anti-dsDNA and anti-Sm antibodies, low complement levels,
and leukopenia. Based on these findings, the patient was di-
agnosed with SLE. There were no other findings to suggest
the activity of the disease. The patient was not on any spe-
cific medications for SLE; hydroxychloroquine had been
withdrawn for causing ventricular tachycardia.
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Figure 1.
mine silver staining showing segmental endocapillary proliferation and a fibrocellular crescent (orig-

inal magnification x400). (B) Light-microscopy periodic acid-Schiff staining showing moderate me-
sangial proliferation with segmental endocapillary proliferation (original magnification x400). (C)

Histopathology of renal biopsy samples. (A) Light-microscopy periodic acid-methena-

Immunofluorescence staining for Clq showing global peripheral and segmental mesangial deposits
(original magnification x400).
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Figure 2. Echocardiogram before and after treatment for acute heart failure. (A) Before treatment,
severe heart failure was noted (left ventricular end-systolic diameter and left ventricular ejection
fraction of 74 mm and 30%, respectively). (B) After treatment, the heart failure improved, but the
cardiac function remained poor (left ventricular end-systolic diameter and left ventricular ejection

fraction of 73 mm and 40 %, respectively).

On admission, the patient had a fever, but his other vital
signs were normal. A physical examination revealed facial
erythema, enlargement of the bilateral neck lymph nodes,
and mild bilateral leg swelling. Laboratory investigations
showed elevated serum C-reactive protein levels and erythro-
cyte sedimentation rate (2.28 mg/dL and 27 mm at 1 hour,
respectively). A complete blood cell count showed mild ane-
mia (hemoglobin, 11.8 g/dL vs. 13.7-16.8 g/dL normal
range; leucocytes, 34.2x10%L vs. 33.0-86.0x10*L normal
range; platelets, 19.5x10"/L vs. 15.8-34.8x10"/L normal
range). Anti-dsDNA antibody levels were elevated (398.6 U/
mL vs. £12.0 U/mL normal range), with hypocomplemen-
temia (total hemolytic complement CH50, 13.1 U/mL vs.
30.0-40.0 U/mL normal range; complement C3, 29.3 mg/dL
vs. 73.0-138.0 mg/dL. normal range; complement C4, 4.5
mg/dL vs. 11.0-31.0 mg/dL normal range). The lupus anti-

coagulant test was also positive. Although the serum cre-
atinine levels were within the normal limits (0.95 mg/dL),
the serum albumin levels were low (2.9 g/dL vs. 4.1-5.2 g/
dL normal range). The protein-to-creatinine ratio in a ran-
dom urine sample was 2.40, suggesting severe proteinuria.
The presence of abnormal urinary casts was also noted, in-
cluding red blood cell casts, white blood cell casts, and fatty
casts. A renal biopsy showed LN ISN/RPS class IV (A/C)
(Fig. 1). Based on these findings, the patient was diagnosed
as having active SLE with LN. In addition, the elevation of
serum brain natriuretic peptide levels (518.3 pg/nL vs. <18.4
pg/nL normal range) and abnormal findings on an echocar-
diographic examination revealed an additional diagnosis of
acute exacerbation of CHF (Fig. 2A).

The patient was started on acute heart failure treatment
involving a loop diuretic, an angiotensin-converting enzyme
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Start of MMF Discharge
Day 13 23 29 35 38 42 47 50 63 70 122 150
Furosemide (mg/day) 20
Carvedilol (mg/day) 15 10 125 15
Azosemide (mg/day) 60 30
Spironolactone (mg/day) 25
Enalapril maleate (mg/day) 10 12.5
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2000
1750
12501500
750 1000
500
MMF(mg/day)
BNP (pg/nl) 518.3 143.0 111.1 83.3 86.6 99.4
ds-DNA (U/mL) 398.6 197.1 104.4 104.9 102.8 38.9 29.8
€3 (mg/dL) 29.3 29.2 26.3 289 41.4 60.6 60.8
C4 (mg/dL) 45 3.9 3.6 3.9 5.7 11.0 11.4
CH50 (U/mL) 13.1 <10.0 <10.0 <10.0 11.9 35.9 32.8
Seurm Cr (mg/dL) 0.95 0.85 0.90 0.87 0.76 0.84 0.87
Up/Cr 2.40 0.97 0.26 0.28 0.29 0.15 0.19 0.16
Abnormal urinary casts  + + + + + -+ + & — =
Fever & =+ = = == = = - -

Figure 3. Clinical course of lupus nephritis, including medications, changes in serum findings and
urinary findings. BNP: brain natriuretic peptide, C3: complement C3, C4: complement C4, CH50:
total hemolytic complement, Cr: creatinine, MMF': mycophenolate mofetil, Up/Cr: protein-to-creati-

nine ratio in a random urine sample

inhibitor, a beta-blocker, and spironolactone. Following this
treatment, his heart failure improved, but the cardiac func-
tion remained poor (Fig. 2B). Therefore, we started the pa-
tient on MMF monotherapy (250 mg twice daily) as treat-
ment for LN. We did not include a corticosteroid to prevent
the progression of heart failure and remodeling of the car-
diac muscle. One week after the initiation of MMF therapy,
his fever resolved and the uric protein excretion decreased.
After 2 months of gradual loading of MMF (up to 1,250 mg
twice daily, with a 12-h post-MMEF intake concentration of
2.3 pg/mL), the protein-to-creatinine ratio in a random urine
sample decreased to 0.15, suggesting remission of LN. After
four months of MMF monotherapy, no abnormal urinary
casts were noted, and the complement levels recovered to
nearly normal values (Fig. 3).

Discussion

To our knowledge, this is the first case report document-
ing the successful treatment of class IV LN with MMF
monotherapy. Although the mechanism underlying SLE
pathogenesis has yet to be fully elucidated, it has been hy-
pothesized that B-cell-to-T-cell interactions may have an im-
portant role (4). therapy with cyclophos-
phamide and MMF represents the standard immunosuppres-
sion therapy for LN at present (1, 3).

Cyclophosphamide is an alkylating agent that functions
by introducing alkyl radicals to DNA strands. Cyclophos-
phamide has been used for chemotherapy and immunosup-
pression therapy (5), with low doses exerting a selective ef-
fect on B-cell populations (6). In contrast, MMF is an im-
munosuppressive prodrug of mycophenolic acid that revers-

Combination

ibly inhibits inosine monophosphate dehydrogenase, result-
ing in decreased B- and T-cell proliferation and decreased
antibody production (7). Fassbinder et al. reported that, al-
though both MMF and cyclophosphamide showed a signifi-
cant effect on circulating B-cell subpopulations and disease
activity in SLE patients, the mechanisms of action of these
drugs were different (8). However, the clinical efficacies of
MMF and cyclophosphamide appear to be equiva-
lent (9, 10). Furthermore, MMF has been reported to exhibit
fewer and less-severe adverse effects than cyclophos-
phamide (9).

Interestingly, the effectiveness of MMF may exhibit race-
specific differences (10). Although MMF and cyclophos-
phamide play important roles in the treatment of LN, steroid
therapy has long been considered the key aspect of LN
treatment (3). However, long-term steroid therapy can in-
duce several complications, such as an increased susceptibil-
ity to infection as well as an increased risk of osteoporosis
and cardiovascular diseases (11, 12). It was recently shown
that the pathological activation of the mineralocorticoid re-
ceptor promotes cardiovascular remodeling and inflamma-
tion (13). Therefore, minimizing
able (14).

Condon et al. previously described an oral steroid-free
regimen for LN. In this regimen, patients with LN took
MMF daily and 2 doses of rituximab (1 g) and methylpred-
nisolone (0.5 g) on days 1 and 15. This treatment regimen
resulted in 86% complete biochemical remission or partial
remission by 54 weeks (15). With regard to completely
steroid-free therapy for LN, Tanaka et al. reported a case of
LN treated with tacrolimus monotherapy (16). As already
mentioned, the paradigm of LN treatment is shifting, and

steroid use is desir-
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such treatments may become steroid-free in the near future.
Until then, MMF may be a key drug for the treatment of
LN.

However, the safety and long-term effectiveness of MMF
monotherapy for LN have yet to be established. In the pre-
sent case, we may have to consider the role of race (Asian/
Japanese) and the history of splenectomy in the outcome. In
addition, we should also consider the possibility that the re-
duction in uric protein excretion in the early phase of treat-
ment might reflect not only the action of MMF but also the
improvement of heart failure (17). However, our experience
with this case suggests that MMF monotherapy may serve
as a feasible treatment option in LN patients who cannot
tolerate steroid therapy.

Further studies are warranted regarding the indications
and dosing requirements of MMF monotherapy as a type of
steroid-free therapy, as well as the effectiveness of steroid-
free therapy for LN.
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