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Lupus nephritis
— case report of an uncommon succession of therapies
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ABSTRACT

Background. Lupus nephritis (LN) is one of the most severe manifestations of systemic lupus erythematosus (SLE) and
often occurs within the first five years after diagnosis.

Case report. A 33-year-old woman with SLE (arthritis; cutaneous involvement; Raynaud phenomena, vasculitis, pleural
effusion, hematological and immunological abnormalities), under treatment with glucocorticoids and hydroxychloroquine
developed focal proliferative LN, which progressed under treatment with belimumab. Consequently, intravenous
cyclophosphamide and low-dose rituximab were used to induce LN remission, while maintenance therapy relied on
mycophenolate mofetil.

Conclusions. The case illustrates an uncommon succession of therapies for SLE and LN, with belimumab preceding
cyclophosphamide. The decision to induce remission with cyclophosphamide was based on histological aspects of the
renal biopsy. Although current recommendations permit the association of belimumab and cyclophosphamide, there is
very little practical experience to support it.
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List of abbreviations (in alphabetical order):
ANA — Antinuclear antibodies
anti-dsDNA antibody

— Anti-double-stranded DNA

antibodies
ANA — Antinuclear antibodies
ANC — Absolute neutrophil count
BLISS-LN — Belimumab International Study in
Lupus Nephritis
CRP — C-reactive protein
INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoim-
mune disease with multisystemic involvement, char-
acterized by the loss of immune tolerance towards
self-antigens. SLE manifestations are caused by au-
toantibody production and complement deposition

ELISA — Enzyme-linked immunosorbent
assay

ESR — Elevated erythrocyte sedimentation
rate

EULAR — European Alliance of Associations
for Rheumatology

LN — Lupus nephritis

MMF — Mycophenolate mofetil

SLE — Systemic lupus erythematosus

in tissues, which leads to systemic inflammation. It is
a heterogenous disease with various phenotypes and
a continuum of disease manifestations that can affect
any organ system [1].

Lupus nephritis (LN) represents one of the most
severe organ complications of SLE, and is directly as-
sociated with higher morbidity and mortality rates. It
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FIGURE 1. SLE treatment history

often occurs within the first 5 years after SLE diagno-
sis and up to 10% of patients develop kidney failure
in the same span of time. The risk of death in this
category of patients is thrice as high, while the risk of
progression to end stage renal disease is 44 times
higher. Studies show that histological signs of LN are
present in most patients with SLE, even in the ab-
sence of clinical manifestations [2-5].

LN evolves with periods of inactivity, alternating
with flares. Clinical presentation ranges from asymp-
tomatic profile to rapidly progressive kidney failure,
depending on various histological aspects that deter-
mine the class of LN. Other manifestations pertaining
to renal involvement are arterial hypertension and
susceptibility to infections [4].

Early detection of LN and prompt treatment initi-
ation are key to reducing the impact on patient out-
come, therefore patients should be regularly moni-
tored for signs of kidney disease. Although there are
no available specific biomarkers, renal function is
usually monitored through serum creatinine, urine
albumin to creatine ratio and the presence of pro-
teinuria in urinalysis. However, renal biopsy remains
the most relevant for correct diagnosis and assess-
ment of disease progression, as well as for treatment
decisions [2,3].

CASE REPORT

A 33-year-old, non-smoking, urban-dwelling
woman was initially referred for evaluation in June
2020 when the patient complained of fatigue and
presented with hands and knees arthritis, malar er-
ythema, erythematous skin lesions on the right
hemithorax and livedo reticularis of the lower legs.
Laboratory tests revealed the presence of antinucle-
ar antibodies (ANA) in both enzyme-linked immu-
nosorbent assay (ELISA) and indirect immunofluo-
rescence, with high count of anti-double-stranded
DNA antibodies (anti-dsDNA antibody) and an-
ti-Smith antibodies, as well as low complement lev-
els. Systemic inflammation was also present through
high levels of C-reactive protein (CRP) and elevated

erythrocyte sedimentation rate (ESR). SLE was diag-
nosed and the patient received treatment with hy-
droxychloroquine 400 mg daily and glucocorticoids
20 mg prednisone-equivalent daily (Figure 1).

A positive evolution was observed for more than
a year, after which, in September 2021, the patient
relapsed and presented with additional clinical man-
ifestations, namely Raynaud phenomena, splinter
hemorrhages and dyspnea. The chest plain radiogra-
phy revealed massive bilateral pleural effusion and
emergency thoracentesis was performed. After the
initial thoracentesis, subsequent interventions were
required until the pleural effusion remitted. Along-
side, the patient continued hydroxychloroquine and
glucocorticoids and azathioprine 50 mg daily was in-
itiated (maximum tolerated dose because of gastroin-
testinal side effects). Testing for antiphospholipid
syndrome was performed twice, at a three-month
interval, with negative results for lupus anticoagu-
lant, anticardiolipin antibodies and anti-beta2-glyco-
protein I antibody.

While under treatment with glucocorticoids (15
mg prednisone-equivalent), hydroxychloroquine
and azathioprine, the patient continued to present
disease flairs with extensive joint and skin involve-
ment (persistent arthritis of the hands, knees, an-
kles, Raynaud phenomena, livedo reticularis), he-
matological and immunological abnormalities
(lymphopenia, low complement levels, high count of
anti-dsDNA antibodies) and began to exhibit signs of
kidney involvement (urinalysis indicated the pres-
ence of proteinuria), but without pulmonary mani-
festations. Further testing showed a 24-hour urine
proteinuria of 900 mg and the patient was referred
to a nephrology department for renal biopsy which
she declined.

In May 2022, biological treatment with belimum-
ab was initiated, according to the national protocol
for SLE treatment. In subsequent evaluations the
patient presented fewer clinical complaints (regard-
ing skin and joint involvement), but persistent he-
matological, immunological and renal manifesta-
tions were observed. The 24-hour proteinuria
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escalated to 1,300 mg and the patient acquiesced to
the renal biopsy.

The renal biopsy revealed class III focal lupus glo-
merulonephritis, with both active and chronic le-
sions. Together with the nephrologist the decision
was made to initiate intravenous cyclophosphamide
treatment in low-dose (EuroLupus) [6], while contin-
uing hydroxychloroquine and glucocorticoids (15 mg
prednisone-equivalent). Low doses of rituximab 100
mg were used off-label twice during induction with
cyclophosphamide, specifically during the fourth
and fifth cyclophosphamide administrations. Start-
ing from the induction phase with cyclophospha-
mide, belimumab was permanently discontinued. As
maintenance therapy, mycophenolate mofetil (MMF)
2 g daily was chosen.

The patient responded to the aforementioned
therapies with a significant decrease in the 24-hour
proteinuria, from 1,300 mg to 700 mg. From a clinical
standpoint, constitutional symptoms as well as ar-
thritis and arthralgias were less frequent, while im-
munological abnormalities such as anti-dsSDNA anti-
bodies and low complement levels were observed. It
is important to note that the patient has been unable
to reduce glucocorticoids to less than 10 mg pred-
nisone-equivalent.

DISCUSSION

The patient had been under our observation since
disease onset and was closely monitored following
current European Alliance of Associations for Rheu-
matology (EULAR) recommendations [7,8]. Disease
activity and organ involvement were assessed at all
clinical visits for the purpose of treatment adjust-
ment. A turning point in the patient’s disease devel-
opment was at the first sign of new-onset renal in-
volvement, through the presence of proteinuria in
urinalysis and a 24-hour urine proteinuria of 900 mg.

The decision to escalate treatment to a biological
agent was based on two factors. Firstly, the patient
was not responding to combined therapy of hydroxy-
chloroquine 400 mg/day and azathioprine 50 mg/day,
in addition to chronic use of glucocorticoids (15 mg
prednisone-equivalent). The patient weighed 55 kg
therefore the dose of azathioprine was considered
appropriate and was well tolerated. Secondly, kidney
involvement was a sign of disease progression and
required a more aggressive therapeutic approach.

Multiple studies have determined that belimum-
ab 10 mg/kg lowers autoantibody levels and has a
positive impact on overall disease activity of SLE pa-
tients [9]. Although recommendations regarding the
use of belimumab were initially focused on non-re-
nal SLE, recent studies have validated its benefits in
the treatment of LN. Efficacy of belimumab in LN
was assessed in Belimumab International Study in
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Lupus Nephritis (BLISS-LN), which showed better re-
nal response, with glomerular filtration rate preser-
vation, for patients receiving combination therapy of
belimumab plus standard therapy (induction with
either MMF or cyclophosphamide) versus standard
therapy alone [10]. Also, the risk of flares decreased
by 55% [11].

After belimumab was initiated, the patient pre-
sented positive clinical evolution with less joint in-
flammation and fewer constitutional symptoms;
however, a significant increase in 24-hour proteinu-
ria was noted (1,300 mg). Renal biopsy was essential
for diagnosis as well as assessment of disease devel-
opment [12]. Further treatment decisions were made
with the involvement of nephrologists who consid-
ered histological features of the renal biopsy as key to
choosing between either MMF or cyclophosphamide
as induction of remission therapy.

The renal biopsy showed mesangial hypercellu-
larity, with active focal endo-capillary hypercellulari-
ty, and extra-capillary hypercellularity with non-cir-
cumferential crescents. Chronic lesions, such as
interstitial fibrosis, were also present. Crescents are
considered active lesions and a mark of severity.
They can be found in almost half on LN cases and the
long-term renal outcome is determined by the cres-
centic type. Studies show that circumferential cellu-
lar crescents present in more than a fourth of exam-
ined glomeruli are independent determinants of
evolution towards end stage kidney disease [13,14].

Given the histopathological features, cyclophos-
phamide was chosen as induction of remission thera-
py. Although cyclophosphamide - and MMF-based
treatment regimens have similar efficiency in LN,
induction with cyclophosphamide has been observed
to provide better long-term outcomes, through sus-
tained remission and a better preservation of renal
function [15-17].

The patient received low-dose cyclophosphamide
in line with the EuroLupus protocol, which was ad-
ministered in the nephrology clinic. At this point in
time, the question of whether to continue treatment
with belimumab was posed. Current EULAR recom-
mendations state that the association of a biological
agent with an immunosuppressant “should be con-
sidered” in the treatment of active LN, but ultimately
the decision is to be made by the primary physician
in each respective case [15].

It is important to note that in the BLISS-LN study,
belimumab was initiated after induction treatment
with either MMF or cyclophosphamide, and was af-
terwards associated with maintenance therapy (ei-
ther MMF or azathioprine) [10]. The association of
belimumab and cyclophosphamide is rarely cited in
the literature, therefore belimumab was discontin-
ued for safety reasons pertaining to possible exces-
sive immunosuppression. Nevertheless, the nephrol-
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ogist considered that a biological agent was needed
and intravenous rituximab 100 mg was added off-la-
bel during the fourth and fifth cyclophosphamide ad-
ministrations. The association of cyclophosphamide
and rituximab has been previously studied but the
results did not affirm any added benefit compared to
their individual use. Furthermore, a higher suscepti-
bility towards infections was noted [15,18].

After the induction phase, the patient was initiat-
ed on MMF, currently 2 g daily, while continuing
treatment with hydroxychloroquine 400 mg/day and
glucocorticoids (10 mg/day prednisone equivalent).
Current treatment principles in SLE aim for flare pre-
vention, minimizing organ impact, and even for com-
plete remission [7,8]. Subsequent evaluations in the
following 8 months showed that the patient had
achieved partial renal response according to 2019
EULAR/ERA-EDTA targets that state that proteinuria
of 500-700mg/24h and below is acceptable after a
year of treatment, as in some cases complete renal
response can be achieved after almost 24 months of
treatment. Regarding other manifestations of SLE,
the patient had fewer complaints regarding arthritis
or arthralgias, but it is important to note that the dose
of daily glucocorticoids exceeds acceptable mainte-
nance doses (£ 5 mg prednisone equivalent daily).
The patient has tried on several occasions to taper
glucocorticoids but has been unsuccessful because of
recurrent arthritis [15]. Therefore, an argument can
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ment, which would not be sustainable long term.

CONCLUSION

The case illustrates an uncommon succession of
therapies for SLE and LN, with belimumab preceding
cyclophosphamide. The decision to induce remission
with cyclophosphamide was based on histological as-
pects of the renal biopsy. Although current recom-
mendations permit the association of belimumab
and cyclophosphamide, there is very little practical
experience to support it.
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