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Case-based Review

Successful treatment of systemic lupus erythematosus
pleuropericarditis with belimumab
Irene Carrión-Barberà, Tarek Carlos Salman-Monte , Sonia Castell, Francisco Castro-Domínguez ,
Fabiola Ojeda, Jordi Monfort

Abstract
Systemic lupus erythematosus (SLE) is characterized by a wide variety of manifestations and a difficult disease control in some patients. We present the case of a 51-year-old woman who presented
with a flare of SLE including arthritis and pleuropericarditis that responded to neither leflunomide,
methotrexate, nor high doses of prednisone. After initiating treatment with belimumab, the patient
experienced a quick and notorious improvement. She remains stable to this day while continuing
belimumab therapy.
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Introduction
Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by a wide variety of manifestations and a great morbidity and mortality associated with its unpredictable course, uncontrolled activity,
organ damage, and adverse side effects produced by its treatment, especially high doses of corticosteroids.
The effective treatment of SLE still constitutes a challenge nowadays. Many studies have been conducted
to find an effective biological agent to treat SLE. However, most of them have not achieved their primary
endpoint and force physicians to use biological drugs as off-label agents when trying to control a refractory
disease (1). Belimumab, a monoclonal humanized IgG antibody against B lymphocyte stimulator, which
both decreases B cell number and modulates its function, is the first and unique biological drug approved
for SLE treatment thus far (2). The exact role of belimumab in the SLE algorithm treatment is still to be
determined.
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Here, to the best of our knowledge, we present the first case described in the literature of SLE pleuropericarditis treated with belimumab as the first option of biological treatment. The case describes a patient with
predominantly articular SLE manifestations who develops immune pleuropericarditis that remains refractory to treatment with two different immunosuppressants and high doses of corticosteroids. Belimumab is
started with the resolution of serositis and the clinical and analytical improvement of SLE markers.

Case Presentation
We present the case of a 51-year-old woman diagnosed with rheumatoid arthritis in 2010 due to the presence of polyarthritis and treated with leflunomide (LEF) and low doses of prednisone. Written informed
consent was obtained from the patient. In 2015, she received follow-up care in the rheumatology outpatient clinic where she was reassessed and diagnosed with SLE after fulfilling the 1982 American College
of Rheumatology (ACR) criteria for SLE. The 1982 ACR criteria for SLE include arthritis, photosensitivity, oral
ulcers, presence of antinuclear antibodies, anti-ds-DNA antibodies (ab), and lymphopenia <1500/mm3 on
at least two occasions. She started treatment with hydroxychloroquine (HCQ) 400 mg/12 h combined with
LEF 20 mg/day and low-dose prednisone with an irregular control, which justified changing the immunosuppressant therapy to methotrexate (MTX) 15 mg/week. At that time, she was also diagnosed as a carrier
of antiphospholipid antibodies and received treatment with aspirin 100 mg/day.
In November 2016, she presented with pleuritic chest pain, C-reactive protein (CRP) 3.08 (normal range
0.00–0.50) mg/dL, erythrocyte sedimentation rate (ESR) 42 (normal range 0–37) mm/h, and anti-ds-DNA
ab 5 (normal range 0.1–4) UI/mL, with no alterations of the hemogram, the complement, or the kid-
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ney function. Her chest X-ray showed bilateral
pleural effusion and an increased density in
the lower left parenchyma (Figure 1). With the
suspicion of pleuritis in relation to her autoimmune disease, the dose of prednisone was
increased to 0.5 mg/kg/day (a total of 30 mg
prednisone/day). Antibiotic treatment with
amoxicillin and clavulanic acid was added.
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The patient evolved slowly but favorably,
both clinically and analytically, with a progressive resolution of her pleuritis (CRP 3.28 mg/
dL and ESR 15 mm/h).
However, in January 2017, she had to be
admitted to the emergency room due to a
2-day history of fever and dyspnea, as well

Figure 1. Chest X-ray showing bilateral pleural effusion

Figure 2. Chest CT scan showing mild bilateral pleural (*) and pericardial thickening (arrow)

as an increase in acute phase reactants (APR)
and the presence of a new consolidation in
the lower left lobe. She was diagnosed with
pneumonia, and she received antibiotic treatment with levofloxacin. As part of the study, a
chest computed tomography (CT) scan was
performed to confirm the presence of a pneumonic consolidation in the left lower lobe, as
well as mild bilateral pleural and pericardial
thickening (Figure 2). Owing to only a partial
improvement of symptomatology, in addition
to high body mass index, lupus anticoagulant
positivity, and subpleural images in the CT
scan, a CT pulmonary angiography and a ventilation and perfusion lung scintigraphy were
performed. Both tests ruled out pulmonary
thromboembolism. Moreover, a fiberoptic
bronchoscopy was performed without any
signs of infection or malignancy. Infections
by fungi, mycobacteria, Pneumocystis jiroveci,
influenza, parainfluenza, adenovirus, enterovirus, rhinovirus, metapneumovirus, coronavirus, and bocavirus were ruled out after the
analysis of bronchoalveolar lavage and diffuse
bronchoscopic aspiration.
In April 2017, intravenous belimumab was
started at a dose of 10 mg/kg/month as a
corticosteroid-sparing agent in a patient with
a predominantly articular SLE who had previously failed two immunosuppressants (LEF and
MTX). After seven doses of belimumab, the patient improved clinically and analytically, with
the disappearance of arthritis and chest pain
and the complete resolution of radiological
abnormalities in the chest X-ray and of pericarditis in the echocardiographic examination.
Since belimumab was started, ESR and antids-DNA ab levels were normal, with the persistence of CRP values only slightly above the
reference range (CRP 1.51 mg/dL, ESR 5 mm/h,
and anti-ds-DNA ab 3 UI/mL). SLE Disease Activity Index (SLEDAI) score decreased from 8 to
4, and a prednisone reduction from 30 mg/day
to 15 mg/day was achieved. In March 2019, after 24 doses of intravenous belimumab and 1
dose of subcutaneous belimumab, the patient
remains stable with no relapses of serositis
symptoms during the follow-up period. In February 2018, MTX had to be restarted due to the
presence of arthritis and as a corticosteroidsparing treatment. However, after 4 months
of treatment with MTX, the patient went into
clinical remission and decided, on her own, to
abandon MTX treatment. Currently, the patient
remains asymptomatic with subcutaneous
belimumab 200 mg/week and without prednisone. All markers of SLE activity remain low,
with ESR 14 mm Hg, CRP 0.82 mg/dL, and antids-DNA ab 2 UI/mL, and the SLEDAI score has
decreased to 0.
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Literature Review
Serositis, which includes both pleuritis, defined
according to the 1997 ACR criteria for SLE, as a
convincing history of pleuritic pain or rubbing
heard by a clinician or evidence of pleural effusion, and pericarditis, defined as documented by
electrocardiography, rub, or evidence of pericardial effusion, is a relatively frequent manifestation
of SLE. Pleuropericarditis is considered an important SLE manifestation as proven by its inclusion
in both the 1982 ACR criteria and the 2012 Systemic Lupus International Collaborating Clinics
criteria for SLE diagnosis. Zhan et al. (3), and later
Liang et al. (4), studied the prevalence and factors
associated with serositis in patients with SLE, finding a prevalence of 16.8% and 17.9%, respectively. According to their results, serositis appears to
be associated with nephropathy, interstitial lung
disease, pulmonary hypertension, hypocomplementemia, leukocytopenia, thrombocytopenia,
and increased anti-ds-DNA ab in the first study
mentioned and with active lupus disease, fever
≥38 °C, and high D-dimer in the second study.
In our case, at the time of pleuropericarditis, the
patient presented with positive anti-ds-DNA ab,
increased APR, and fever associated with pneumonia. She had already received treatment with
consecutive MTX and LEF together with HQC
and high doses of glucocorticosteroids, with an
irregular control of predominantly articular symptoms and only a discrete improvement of serositis
symptomatology, with an ulterior relapse. After a
thorough evaluation, belimumab was started according to the SLE guidelines, which consider that
in a refractory and corticosteroid-dependent disease form, despite HCQ and at least two consecutive immunosuppressant drugs, a biological treatment could be prescribed (5). The specific use of
belimumab is recommended in the absence of
kidney or central nervous system involvement,
requirements that our patient fulfilled (6).
After the introduction of belimumab, our results
were in accordance with those of previous studies. We observed that belimumab permitted a
better control of the disease activity in the short
and medium term, with the negativization of anti-ds-DNA ab and APR, improvement of arthritis,
disappearance of respiratory symptomatology,
and resolution of radiological abnormalities. Belimumab also acted as a corticosteroid-sparing
agent, with the ability to reduce corticosteroid
intake to half its original dose and, later in combination with MTX, to none (2). Although in the
majority of patients belimumab is used as an
additional therapy to the standard one, in our
particular case, the immunosuppressant therapy
with MTX was discontinued when starting the biological treatment, with a good response of serositis manifestations but only a partial control of ar-
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ticular symptoms, which led to the restart of MTX
later in combination with belimumab. However,
after 4 months of treatment with MTX, the patient went into remission, and MTX was stopped
again. Since then, the patient has been receiving maintenance treatment with belimumab in
monotherapy for the last 9 months. Therefore, it
remains unclear if antimalarials or other concomitant immunosuppressants could be withdrawn
when starting belimumab, and this performance
algorithm should be further studied to establish
more determinant conclusions.
Predictors of response to belimumab have also
been carefully evaluated and were taken into
account in our case to select the better choice
of treatment. They would include patients affected by an active disease with musculoskeletal and/or mucocutaneous manifestations, active serology, a disproportionate corticosteroid
intake, and a relapsing–remitting course (7, 8).
There are limited cases described in the literature
about the successful use of belimumab for SLE
pleuropericarditis. In 2014, Jüptner et al. (9) reported two patients with active SLE pleuritis and
arthritis who received off-label tocilizumab with
a short and incomplete response and a subsequent flare. As a result, treatment was changed
to belimumab which achieved an excellent
response characterized by a normalization of
complement levels, a reduction in anti-ds-DNA
ab and SLEDAI values, and a nearly complete
resolution of the patient’s clinical manifestations
(9). In addition, Riancho-Zarrabeitia et al. (10) performed a study about their clinical experience
with belimumab in a regional hospital where
11 patients with SLE were included. The clinical
manifestations that the patients presented during the course of the disease were the following:
joint involvement (100%), followed by cutaneous (81%), hematological (64%), renal (27%),
pulmonary (9%), and cardiac (9%). Currently, to
the best of our knowledge, this is the first case in
the literature that described the successful use of
belimumab as a first biological treatment option
in SLE pleuropericarditis.

Conclusion
This case, although preliminary, appear to indicate that belimumab could have a great effect in
controlling SLE activity and in allowing a reduction in corticosteroid intake. Whether this beneficial reaction remains durable in time is still to
be determined. Therefore, despite the need for
further studies to confirm our results, belimumab
could constitute an effective alternative in the
treatment of active SLE with predominant musculoskeletal manifestations and pleuropericarditis, and it should be taken into account when
assessing this subgroup of patients.
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