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Female, 23-year-old
Lupus podocytopathy ¢ minimal mesangial lupus nephritis
Edema ¢ weight gain

Nephrology ¢ Rheumatology

Unusual clinical course

Nephrotic syndrome caused by minimal mesangial lupus nephritis is considered rare. Nephrotic syndrome can
be caused by minimal mesangial lupus nephritis with diffuse epithelial foot-process effacement and lupus
podocytopathy.

A 23-year-old Japanese woman diagnosed with mixed connective tissue disease was admitted because of weight
gain and generalized edema for 2 weeks prior to admission. She had butterfly-shaped erythema on her cheeks,
proteinuria, leukocytopenia with lymphocytopenia, and hypoalbuminemia. She was positive for antinuclear an-
tibodies, and specific autoantibodies were only positive for the ribonucleoprotein (RNP) antigen. She was diag-
nosed with systemic lupus erythematosus. Renal biopsy showed minor glomerular abnormalities, and immu-
nofluorescence revealed peripheral deposits of IgM and complement C3c. Electron microscopy revealed diffuse
podocyte foot-process effacement of >80% of the capillary loop surfaces, with only a few subendothelial de-
posits. Consequently, we diagnosed minimal mesangial lupus nephritis with lupus podocytopathy. On hospital
day 4, we administered 1000 mg/day of methylprednisolone for 3 days, followed by prednisolone 50 mg/day,
but proteinuria persisted. On day 12, we administered tacrolimus (3 mg/day). Proteinuria improved and then
disappeared on day 17. Prednisolone was gradually tapered and stopped after 3 years, although tacrolimus
3 mg/day was continued. No flare-up was observed 4 years after admission.

Tacrolimus showed good efficacy in this case of minimal mesangial lupus nephritis with lupus podocytopathy.
Prospective and randomized controlled trials should be conducted to demonstrate the efficacy of tacrolimus
for this indication.

Calcineurin Inhibitors ¢ Lupus Nephritis ¢ Neonatal Systemic Lupus Erythematosus
Nephrotic Syndrome ¢ Podocytes ¢ Tacrolimus
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Background

Minimal mesangial lupus nephritis (ISN/RPS classification Class I)
occurs in approximately 3.9% of lupus nepbhritis cases. Of these,
only 0.8% are estimated to present with nephrotic syndrome [1].
Nephrotic syndrome in patients with lupus nephritis has been
attributed to immune complex deposition and endocapillary
proliferation disrupting the glomerular filtration barrier [2].
However, nephrotic syndrome has also been observed in min-
imal mesangial lupus nephritis with electron microscopy find-
ings of diffuse epithelial foot-process effacement. These cases
showed no endocapillary proliferation, necrosis, crescents, or
significant immune complex deposits. These lesions are termed
lupus podocytopathy [3,4]. A study reported that all cases of
minimal mesangial lupus nephritis with lupus podocytopathy
demonstrated nephrotic syndrome; 23.1% of patients devel-
oped acute kidney injury, only 23.1% showed low serum com-
plement, and 53.8% had nephrotic syndrome relapse, which had
a different course from ordinary minimal lupus nephritis [3].
Glucocorticoids are the first-line therapy and immunosuppres-
sive agents, such as calcineurin inhibitors (CNIs), are the second-
line therapy for minimal-change nephrotic syndrome [5]. Herein,
we report a patient with nephrotic syndrome caused by mini-
mal mesangial lupus nephritis with lupus podocytopathy who
attained remission with tacrolimus and steroid pulse therapy.

Case Report

A 23-year-old Japanese woman was admitted to our hospi-
tal with a weight gain of approximately 10 kg and general-
ized edema for 2 weeks. She had been diagnosed with mixed
connective tissue disease with symptoms of Raynaud’s syn-
drome, arthralgia in both hands, sclerosis of the fingers, posi-
tive anti-RNP antibodies, and elevated creatine kinase 3 years
before admission. She was under observation without med-
ication. Otherwise, her medical history and that of her fami-
ly were unremarkable.

On admission, the patient was 160 cm tall and weighed 66 kg,
with a body temperature of 36.5°C, pulse rate of 82 beats/
min, respiratory rate of 18 breaths/min, and blood pressure
of 107/62 mmHg. With the exception of the butterfly-shaped
erythema on her cheeks, her physical examination was unre-
markable. Attenuated bilateral lower lung breath sounds and
generalized pitting edema were noted.

Laboratory tests showed leukocytopenia (3340/pL, 96% neu-
trophils) with lymphocytopenia, hypoalbuminemia (0.6 g/dL,
normal range, 4.1-5.1 g/dL), normal renal function (blood urea
nitrogen, 21 mg/dL; creatinine, 0.69 mg/dL; normal range,
0.46-0.79 mg/dL), and a normal C-reactive protein (CRP) lev-
el (0.13 mg/dL, normal range, 0.3-0.6 mg/dL). Antinuclear
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Figure 1. Light microscopy examination of the kidney biopsy.
There was no increase in the mesangial matrix
and cellularity; and no endocapillary proliferation,
glomerulitis, thrombosis, necrosis, or crescents were
observed (periodic acid-Schiff stain, magnification:
200x).

Figure 2. Electron microscopy showed diffuse podocyte foot-
process effacement over >80% of the capillary loop
surfaces, with only a few subendothelial deposits
(magnification: 20 000x).

antibodies (5120-fold, speckled type) were dominant and spe-
cific autoantibodies were only positive for RNP antigen. The
concentration of complement C3 was 90 mg/dL (normal range,
86-160 mg/dL); C4 was 23 mg/dL (normal range, 17-45 mg/dL);
and hemolytic complement activity (CH50) was 29.3 U/mL
(normal range, 23-46 mg/dL). Urinalysis showed massive pro-
teinuria (5461 mg/day), a few erythrocytes (1-4/hpf), granu-
lar casts (5-9/hpf), and elevated B2-microglobulin (2638 pg/L;
normal range, less than 230 pg/dL). Chest X-ray showed bilat-
eral pleural effusions, and pleural fluid examination revealed
a transudative effusion. The patient was diagnosed with sys-
temic lupus erythematosus according to the 2019 European
League Against Rheumatism/American College of Rheumatology
classification criteria for systemic lupus erythematosus [6].
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Figure 3. The clinical course of our patient from
day 1 to day 1610.
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We performed a renal biopsy on hospital day 3. The specimen
contained 6 glomeruli. There was no increase in the mesangial
matrix or cellularity, and endocapillary proliferation, glomer-
ulitis, thrombosis, necrosis, and crescents were not observed
(Figure 1). Immunofluorescence showed a pattern of peripher-
al depositions of IgM (+) and C3c (++) on the glomerular capil-
lary walls. Electron microscopy showed diffuse podocyte foot-
process effacement of >80% of the capillary loop surfaces, with
only a few subendothelial deposits (Figure 2). These findings
met the criteria for lupus podocytopathy, a minimal-change
disease variant proposed by Oliva-Damaso et al [7]. Therefore,
we diagnosed minimal mesangial lupus nephritis with lupus
podocytopathy. On hospital day 4, we administered methyl-
prednisolone 1000 mg/day for 3 days, followed by 50 mg/day
of prednisolone. However, proteinuria persisted, and on day
12 of hospitalization, we added tacrolimus (3 mg/day, target
trough of 4-6 ng/ml [8]), which resulted in rapid improvement
by day 15 of hospitalization (tacrolimus trough 5.2 ng/ml); pro-
teinuria regressed completely on day 17 of hospitalization, and
the facial rash and arthralgias also improved. The patient was
discharged on hospital day 33 with instructions to continue
prednisolone 30 mg/day and tacrolimus 3 mg/day. Our rheu-
matologists followed up with the patient. Her body weight de-
creased by 15 kg. The prednisolone dose was gradually tapered
and stopped after 3 years, although tacrolimus was continued
at 3 mg/day. The tacrolimus trough range was 3.0-7.2 ng/ml
throughout the followup. No flare-ups were observed at the
4-year followup visit (Figure 3). The serum creatinine level was
within normal range throughout the followup period.

Discussion

We report here the efficacy of tacrolimus as a steroid-sparing
agent and CNI in a case of nephrotic minimal mesangial lu-
pus nephritis with lupus podocytopathy. Based on the English
literature concerning minimal mesangial lupus nephritis (ISN/
RPS classification Class ) with podocytopathy in adults [3,4],
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immunosuppressive drugs and steroid therapy are necessary
to achieve remission. A retrospective cohort study reported a
similar remission rate with glucocorticoid treatment alone and
glucocorticoid plus additional immunosuppressive drugs (ta-
crolimus, cyclophosphamide, mycophenolate mofetil, tripter-
ygium glycosides, azathioprine, and leflunomide) in patients
with lupus podocytopathy. However, the relapse rate was sig-
nificantly higher in the glucocorticoid-alone group (89.5% vs
35.7%) [9]. The same study also reported that remission should
be maintained with the administration of combination regi-
mens of glucocorticoids and immunosuppressants [9]. In min-
imal-change nephrotic syndrome, some trials report mean re-
mission times of 15-18 days [10,11], with mean proteinuria
decreasing to a quarter of the initial level at 14 days [10].

In the present case, proteinuria did not improve by day 12,
and glucocorticoid treatment alone was considered ineffective.
However, proteinuria decreased 3 days after the commence-
ment of tacrolimus once a day. The patient had no flare-ups
for 4 years, including 1 year without steroids. This observa-
tion indicates the efficacy of tacrolimus as a steroid-sparing
agent. Tacrolimus is effective and safe for selected young pa-
tients with systemic lupus erythematosus, even when admin-
istered as a single daily dose. A 2-dose regimen is used for
transplant patients who need higher blood levels [5,12]. CNls
are immunosuppressants that inhibit T cell hyperactivation.

Additionally, they effectively improve proteinuria by acting
non-immunologically on the intracellular structure of glomer-
ular epithelial cells [13]. Calcineurin alters the podocyte phe-
notype, which contributes to proteinuria and kidney damage.
CNIs reduce proteinuria by stabilizing the cytoskeleton and pre-
venting podocyte apoptosis [14]. The mean time to remission
was 2.6 weeks (range: 0.9-16 weeks) in adults with minimal-
change nephrotic syndrome treated with tacrolimus monother-
apy after intravenous methylprednisolone [15]. The immediate
reduction of proteinuria seen in this case could be attribut-
ed to this effect of tacrolimus. Additionally, a retrospective
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cohort study reported that treatment with CNIs improves the
remission rate and has better long-term renal outcomes than
treatment with other regimens in patients with lupus nephri-
tis with severe podocyte effacement [16]. Further prospective
and randomized controlled trials are necessary to demonstrate
the efficacy of CNIs.

Conclusions

We report a patient with nephrotic syndrome caused by min-
imal mesangial lupus nephritis with lupus podocytopathy for
whom tacrolimus treatment and steroid pulse therapy result-
ed in remission. CNls, especially tacrolimus, have shown good
efficacy in such cases. Further studies, in the form of prospec-
tive and randomized controlled trials, are necessary to dem-
onstrate the efficacy of tacrolimus in cases of minimal mesan-
gial lupus nephritis with lupus podocytopathy.
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