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Systemic lupus erythematosus (SLE) is a chronic inflammatory autoimmune disease with various clinical manifestations, in-
cluding, rarely, a form of interstitial cystitis (lupus cystitis, LC). LC can be asymptomatic and usually has discrete symptoms that
improve with conventional therapies available for SLE and/or typical interstitial cystitis. A very severe and refractory form is rarely
described. In this study, we present four patients with SLE and a very severe form of noninfectious cystitis refractory to the
different forms of treatment described. The clinical descriptions of the cases, demographic factors, manifestations associated with
SLE, and clinical and paraclinical manifestations related to cystitis, treatments, and outcomes are provided. A proposal for the
pathogenesis of this condition is based on the common findings of these patients, including the fact that three were in SLE

remission and all four receiving rituximab as induction and/or maintenance therapy.

1. Introduction

Systemic lupus erythematosus (SLE) is a chronic in-
flammatory autoimmune disease with various clinical
manifestations [1]. One form of interstitial cystitis has
been described in these patients since the first report by
Fister GM in 1938 [2] and Shipton in 1965 [3] and finally
characterized and termed “lupus cystitis” (LC) by Orth
et al. in 1983 [4]. LC is a rare manifestation of SLE, with
an incidence of 0.5-2.3% [5], and descriptions of LC are
based solely on case reports. The reported cases come
predominantly from East Asia; the highest incidence has
been reported in Korea (2.3% of cases) [6]. In China,
incidences of 0.5% and 0.6% [7, 8] have been reported. LC

may be the initial presentation of SLE and is predomi-
nantly present in women [2, 9].

LC clinically manifests as a variable presence of low
irritative and obstructive urinary symptoms, the most
common being suprapubic pain, incontinence, polyuria,
dysuria, and nocturia; urinalysis may reveal leukocyturia
and/or microscopic haematuria with negative urine cultures
[4]. It can also be a subclinical condition [4-6]. Symptoms
often overlap or are confused with gastrointestinal symp-
toms or lower pelvic/gynecologic symptoms, and diagnosis
of LC is often delayed. LC can present concomitantly with
the kidney [8] and/or gastrointestinal involvement of SLE
[10, 11]. Imaging and urodynamic studies reveal variable
degrees of bladder wall thickening, decreased capacity,
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urinary tract dilation, and smooth muscle contractibility
[12, 13]. Histologically, leukocyte mononuclear infiltrate,
haemorrhage, and the variable presence of fibrosis are found;
deposits of immunoglobulins (IgA, IgG, and IgM) and
complements (Clq and C3) can be identified around the
small vessel walls of the bladder [14, 15]. Also observed is a
variable degree of infiltration by mast cells, which could play
a pathogenic role [16, 17]. Different therapeutic tools have
been useful for disease control, including glucocorticoids
[18, 19], antihistamines [9], cyclophosphamide [20], aza-
thioprine [20], mycophenolate mofetil [10], intravenous
immunoglobulin, and plasmapheresis [21]. This report
presents four cases of Colombian patients with SLE and a
noninfectious very severe and refractory form of cystitis
(VSRC) that showed no response to conventional treat-
ments. The majority of studies are from oriental populations,
and reports are scarce in the Western world. A description is
provided of its clinical and therapeutic characteristics and of
possible factors related to this atypical and devastating
complication.

2. Case Report

In a cohort of 240 patients with SLE treated since 2007 at the
Fundacién Valle del Lili, a reference centre for patients in
southwestern Colombia, 12 (5%) had clinical, laboratory,
cystoscopic, or histological manifestations consistent with
LC at some points, which improved rapidly with conven-
tional treatment. Of these, four patients developed VSRC,
for which the clinical characteristics of the underlying
disease, form of presentation, laboratory, imaging, cysto-
scopic, and histological findings, established treatments, and
outcomes are described.

2.1. Case 1. Case 1 involves a 45-year-old woman with a
diagnosis of SLE from the age of 40 who initially presented
skin conditions (malar erythema and alopecia areata) and
then Libman-Sacks endocarditis, polyarthritis, dryness
symptoms (xerostomia and xerophthalmia), and hypothy-
roidism. She showed positivity for several autoantibodies,
including antinuclear antibody (ANA) titres of 1/1280 with a
speckled pattern, anti-Sm antibodies, anti-Ul RNP anti-
bodies, direct Coombs, both IgM and IgG anticardiolipin
antibodies, and complement consumption. She initially
received glucocorticoids in high doses, which were reduced
until they were discontinued two years later due to disease
remission. A year later, the patient presented disease re-
lapsing, and this time, she became refractory to glucocor-
ticoids, hydroxychloroquine, and azathioprine; therefore,
mycophenolate mofetil was indicated, without improve-
ment; it was decided to start a rituximab cycle of 1 g on day 0
and 1g on day 14, with a very favourable response; it was
decided to maintain rituximab in a similar cycle every nine
months for three years as monotherapy. One year after this
treatment, glucocorticoids were discontinued. At 44 years
old, 4 years after the onset of SLE and two years after en-
tering remission and receiving rituximab monotherapy, she
began to present with polyuria, dysuria, and hypogastric
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pain. Urinalysis shows leukocyturia without proteinuria; a
urine culture was negative; a haemogram showed mild
leukopenia; and haemoglobin, normal platelets, C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), and
C3 and C4 levels were normal. A cystoscopy was performed
that showed urethral narrowing and inflammatory changes
in the bladder wall. A bladder biopsy was performed,
showing mucosal ulceration, lymphoplasmacytic infiltrate,
and a slight presence of mast cells, without demonstrating
deposits of viral particles in the immunohistochemistry nor
deposits of immunoglobulins or complement fractions.
Treatment was started with fexofenadine, 180mg day,
montelukast, 10mg day, and amitriptyline, 25mg day,
without improvement. Symptoms worsened further;
therefore, intravenous methylprednisolone was initiated at a
rate of 500 mg/day for three days and continued at 1 mg/kg
orally. In the absence of a response, azathioprine was added
at 2mg/kg. Rituximab was discontinued at the onset of
urinary symptoms. There was slow progression towards
improvement. Six months later, she continued with anti-
histamine, azathioprine, and methylprednisolone, 4mg
daily, and amitriptyline, 50 mg daily. Dysuria, nocturia, and
mild polyuria persisted. Currently, SLE is in remission, and
urinalysis showed moderate leukocyturia. Urine cultures for
bacteria, mycobacteria, and fungi are consistently negative.

2.2. Case 2. Case 2 involves a 23-year-old woman with a
diagnosis of SLE since 14 years of age who initially presented
with adynamia, fever, headache, severe polyarthritis, class IV
lupus nephritis, inflamed lung tissue (pleuritis and pneu-
monitis), anaemia, thrombocytopenia, Raynaud’s phe-
nomenon, and ANA titres of 1:1280, with a homogeneous
pattern. Initially, she was treated with high doses of glu-
cocorticoids, intravenous cyclophosphamide, 750 mg, with
three intravenous doses every month, and then continued
with azathioprine, 2 mg per kg, with which no favourable
response was observed. Three months later, mycophenolate
mofetil, 3 g/day, was started, with an adequate initial re-
sponse but a severe relapse nine months later, mainly at the
musculoskeletal and renal levels. It was decided to start
rituximab, 1g on day 0 and 1g on day 14, with a very
favourable response, and it was decided to continue ritux-
imab maintenance in a similar cycle every 9-12 months for
five years. She required prednisolone for four years, during
which the dose could be reduced, and then, the medication
was discontinued. In the second year of the disease, the
patient developed avascular necrosis in the left femoral head
that required surgical decompression and then joint re-
placement. Seven years after the SLE diagnosis and after four
years of clinical and paraclinical remission and monotherapy
with rituximab, dysuria, nocturia, polyuria, perineal pain,
bladder pressure, and vesical tenesmus began. Urinalysis
showed leukocyturia without proteinuria with a negative
urine culture. A haemogram showed mild microcytic
anaemia and normal CRP, ESR, kidney function, and C3 and
C4 levels. Tests were negative for anti-DNA antibodies. MRI
of the abdomen showed thickening of the bladder walls and
decreased bladder capacity, with bilateral symmetrical and
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moderate hydroureteronephrosis. There were no symptoms
or abnormalities in gastrointestinal images. Cystoscopy
showed diffuse erythema throughout, including ureteral
orifices, without affecting the rest of the trigone. Based on a
biopsy, severe acute and chronic ulcerated cystitis with
moderate multifocal neovascularization was observed, and
up to 12 mast cells per high-power field were identified.
Immunohistochemistry revealed inflammatory cells with
abundant CD45-positive lymphocytes with few CD20-
positive B lymphocytes and abundant CD5-positive
T lymphocytes and, on occasion, CD38- and CD138-positive
plasmocytes and abundant CD68-positive macrophages.
Symptomatic treatment was administered with analgesics,
antispasmodics, amitriptyline, and prednisolone (1 mg/k/
day) without a response; azathioprine (100 mg/day) was
added, and then, mycophenolate mofetil (2g/day) was
added, without adequately controlling the symptoms. Rit-
uximab was not indicated again. She then received oxy-
butynin, hydroxyzine, carbamazepine, and gabapentin,
without improvement of pain or polyuria. Urodynamics
were analysed, showing a reduced bladder capacity of 36 cc,
and intravesical botulinum toxin was indicated, with pro-
gressive improvement of the symptoms. One year later, the
patient remains asymptomatic, with normal urinalysis, with
parameters indicating SLE remission and without
medication.

2.3. Case 3. Case 3 involves a 24-year-old woman with an
SLE diagnosis at 19 years of age who initially presented with
grade IV lupus nephritis, bicytopenia (lymphopenia and
thrombocytopenia), complement consumption, and positive
ANA and anti-DNA antibody results. Initially, she received
methylprednisolone in intravenous pulses of 500 mg for
three days and then 1mg per kg, hydroxychloroquine,
200 mg/day, and intravenous cyclophosphamide, 750 mg
each dose for three months, and then continued with
mycophenolate mofetil, 3 g/day. The dose of methylpred-
nisolone was reduced as clinical improvement occurred and
was discontinued after three years of use. Four years after the
SLE diagnosis and one year after presenting clinical and
paraclinical remission and maintenance with mycopheno-
late mofetil, 2 g/day, and hydroxychloroquine, 200 mg three
times a week, she presented general symptoms, polyarthritis
with reappearance of proteinuria (15gr in 24 hours), leu-
kocyturia, and marked elevation of anti-DNA antibodies;
therefore, methylprednisolone was again added to the
treatment, initially 1 mg/kg and then a 1g rituximab infu-
sion and another 1g at 2 weeks. One month later, dysuria,
polyuria, nocturia, vesical tenesmus, and hypogastric pain
began. Urinalysis showed leukocyturia and haematuria, with
no increase in proteinuria, which at that time was 1 g in 24
hours. Urine cultures for common germs, mycobacteria, and
fungi were negative. The symptoms quickly worsened, re-
quiring her admission to the hospital for treatment. This
hospitalization lasted three months without satisfactory
control of the symptoms. The criteria for lupus activity
indicated remission. Her kidney function, blood count, CRP,
and ESR remained normal, C3 and C4 levels were normal,

and there was a decrease in the anti-DNA antibody titre.
Cystoscopy showed substantial oedema of the trigone,
meatus, and bladder walls, with petechiae, and some ulcers,
with residual urine of 50%. A biopsy showed chronic and
acute ulcerated cystitis with exuberant granulation tissue
and up to 10 mastocytes per high-power field. Immuno-
histochemistry did not show deposits of immunoglobulin or
complement fractions. No germs were found. Nuclear
magnetic resonance imaging of the pelvis showed thickening
of the bladder walls with inflammatory changes. During this
hospitalization, she received symptomatic treatments with
analgesics including opioids, antihistamines (hydroxyzine,
loratadine, fexofenadine, and ranitidine), various nonste-
roidal anti-inflammatory drugs, antispasmodics, duloxetine,
glucocorticoids (methylprednisolone, 0.5mg/kg) by infu-
sion or orally, and amitriptyline and pregabalin in high
doses. Therapy was continued with mycophenolate mofetil,
and intravenous gamma globulin was indicated at a rate of
400 mg/kg/day for five consecutive days. Plasmapheresis was
indicated. Serum tryptase levels were normal, and she did
not present other clinical or laboratory criteria for the di-
agnosis of systemic mastocytosis. Polyuria, nocturia, dys-
uria, and perineal pain were severe and refractory, requiring
additional pelvic floor therapies, epidural analgesia, pu-
dendal nerve blocks, and periurethral triamcinolone infil-
trations. The application of botulinum toxin was proposed,
but there was no agreement between the doctors or ac-
ceptance by the patient. The patient was discharged with
partial improvement. The last urinalysis remained un-
changed. Equipment for neurostimulation and/or possible
application of botulinum toxin in the bladder wall were
indicated for outpatient treatment.

2.4. Case4. Case 4 involves a 20-year-old woman diagnosed
with SLE at 12 years of age, initially presenting with grade IV
lupus nephritis, haematological compromise (pancytopenia
and positive direct Coombs autoimmune haemolytic
anaemia), mucocutaneous compromise (discoid lupus),
polyarthritis, central nervous system compromise (convul-
sions), and multiple positive autoantibodies at high titres,
including ANAs, anti-DNA antibodies, anti-Sm antibodies,
anticardiolipins IgG and IgM, and severe complement
consumption. She received treatment with high-dose glu-
cocorticoids both intravenously (pulses of methylprednis-
olone on several occasions) and orally; hydroxychloroquine,
azathioprine, and mycophenolate mofetil with which she
presented refractoriness; and monthly intravenous cyclo-
phosphamide during several periods of illness related to
relapses, with which she presented an improved therapeutic
response. Six years after a period of remission, relapse in the
mucocutaneous, musculoskeletal, and renal components
occurred. Rituximab, 1g on day 0 and 1g on day 14, was
initiated, with a favourable response, and rituximab was
continued as maintenance therapy in a similar cycle every 9
months. Glucocorticoids were lowered, and the application
of cyclophosphamide was not necessary during this time.
After the last application of rituximab, she presented with
symptoms of dysuria, polyuria, and nocturia; cystoscopy was
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performed, showing mucosal detachment, and a biopsy
revealed inflammation with lymphoplasmacytic infiltration,
mucosal necrosis, and the presence of fibrin. Microorgan-
isms were not pregnant. The symptoms were refractory; she
received methylprednisolone, bladder instillations with li-
docaine and heparin, oxybutynin, and montelukast, without
improvement. Kidney failure developed rapidly, with cre-
atinine elevated to 2.6mg/dL, haematuria, proteinuria,
lymphopenia, C3 consumption and rapid onset diarrhoea,
leading to the diagnosis of associated ulcerative colitis.
Kidney failure progressed to a requirement for haemo-
dialysis and management in an intensive care unit, where she
presented with multiple severe infectious complications
(disseminated histoplasmosis, parotid abscess due to
S. aureus, pneumonia and right empyema requiring de-
cortication, lower limb erysipelas, hip and gluteal abscesses
requiring drainage, bacteraemia, and septic arthritis by
P. aeruginosa). The patient died with multisystem failure.
Urinary symptoms throughout this period were present
despite various symptomatic treatments, including opioid
analgesics.

Table 1 presents the clinical manifestations and treat-
ment of SLE in four women before the onset of VSRC,
clinical and paraclinical manifestations of VSRC, treatments
received, and final outcomes. SLE, systemic lupus eryth-
ematosus. VSRC, very severe and refractory cystitis. IV,
intravenous.

3. Discussion

The present report describes the cases of four women with
SLE who presented manifestations related to the disease that
include variable mucocutaneous, musculoskeletal, renal,
haematological, neurological, and immunological involve-
ment associated with the presence of autoantibodies (ANAs,
anti-DNA antibodies, and anti-Sm antibodies) and com-
plement consumption (C3 and C4), which were managed
with conventional treatments such as glucocorticoids, aza-
thioprine, intravenous cyclophosphamide, and mycophe-
nolate mofetil with partial clinical response; therefore, it was
necessary to add rituximab to their treatment plan, as de-
scribed [22]. With this medication, three of these patients
showed initial clinical and paraclinical improvement;
therefore, maintenance therapy continued in the form of
cycles approximately every nine months. The last patient
received only the first cycle of rituximab. Three patients
presented disease remission, and while under maintenance
treatment with rituximab, they developed manifestations of
VSRC. Due to its unusual presentation, VSRC is not clas-
sified as conventional LC, and we believe that the name
VSRC best describes this disease.

The severity of presentation of this unusual cystitis with a
chronic evolution manifested by severe dysuria, nocturia,
polyuria, and perineal pain is striking, making it a clinically
devastating condition. The therapeutic efforts described
were quite varied, and refractoriness was consistent. The
patients required extended hospitalizations, with death as an
outcome in one patient who developed severe reactivation of
SLE as well as opportunistic infections and multisystemic

failure. This patient was part of a mortality analysis study
[23].

Pathology analyses were consistent with severe forms of
interstitial cystitis [24], ruling out the presence of neoplasms
or infectious agents.

The presence of SLE remission in three of the patients at
the time of VSRC onset and while receiving rituximab
maintenance treatment is quite striking. It can be concluded
that VSRC is refractory to this treatment. What cannot be
concluded is whether rituximab is part of the pathogenesis of
this type of condition. To date, no association has been
described between rituximab and refractory cystitis of
noninfectious aetiology. Several long-term adverse reactions
have been implicated with rituximab, including hypogam-
maglobulinemia associated with serious infections [25],
arrhythmias such as supraventricular tachycardia [26],
bowel obstruction and perforation associated with lym-
phoproliferative disorders [27], skin disorders such as
pemphigus, lichenoid, or vesiculobullous eruptions up to 3
months after infusions [28], vulvovaginal pyoderma gan-
grenosum [29], and pulmonary complications such as in-
terstitial lung disease or bronchiectasis [26, 30]. The
development of bronchiectasis is related to being predis-
posed to infections and injury to the structures of the
bronchial wall, if the tissues fail to be repaired. Extrapolating
this manifestation to the VSRC that we are describing is
difficult, but there is concern that there is an association.

We present four Colombia patients with SLE (three in
remission and one with severe disease relapse) whose
treatment was based on maintenance rituximab in three of
the cases and onset in one of them, who presented a very
severe form of cystitis refractory to different forms of
treatment, including immunosuppression. Because LC is
observed more frequently in Eastern ethnic groups and that
in Colombia, there is a high prevalence of mestizo and
mulatto populations, and it can be thought that some genetic
factors are derived from heredity intervenes in the patho-
genesis of this condition. More studies are needed related to
this devastating pathology to better understand its patho-
genesis and treatment as well as to clarify whether rituximab
therapy plays a pathogenic role.
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Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] G. C. Tsokos, “Systemic lupus erythematosus,” New England
Journal of Medicine, vol. 365, no. 22, pp. 2110-2121, 2011.

[2] G. M. Fister, “Similarity of interstitial cystitis (hunner ulcer)
to lupus erythematosus,” Journal of Urology, vol. 40, no. 1,
pp. 37-51, 1938.

[3] E. A. Shipton, “Hunner’s ulcer (chronic interstitial cystitis): a
manifestation of collagen disease,” British Journal of Urology,
vol. 37, no. 4, pp. 443-449, 1965.



(4]

(5]

(6]

(7]

[8

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

R. W. Orth, M. H. Weisman, A. H. Cohen, L. B. Talner,
D. Nachtsheim et al., “Lupus cystitis: primary bladder
manifestations of systemic lupus erythematosus,” Annals of
Internal Medicine, vol. 98, no. 3, pp. 323-326, 1983.

J. Y. Wen, T. S. Lo, Y. C. Chuang et al., “Risks of interstitial
cystitis among patients with systemic lupus erythematosus: a
population-based cohort study,” International Journal of
Urology, vol. 26, no. 9, pp. 897-902, 2019.

J. H. Koh, J. Lee, S. M. Jung et al., “Lupus cystitis in Korean
patients with systemic lupus erythematosus: risk factors and
clinical outcomes,” Lupus, vol. 24, no. 12, pp. 1300-1307, 2015.
S. Yuan, Y. Ye, D. Chen, Q. Qiu, Z. Zhan et al, “Lupus
mesenteric vasculitis: clinical features and associated factors
for the recurrence and prognosis of disease,” Semin Arthritis
Rheum, vol. 43, pp. 7597-7666, 2014.

G. Zhang, H. Li, W. Huang, X. Li, and X. Li, “Clinical features
of lupus cystitis complicated with hydroureteronephrosis in a
Chinese population: table 1,” The Journal of Rheumatology,
vol. 38, no. 4, pp. 667-671, 2011.

Y. Nishizaki, H. Tamaki, S. Yukawa, Y. Matsui, and M. Okada,
“Comparison between Japanese and non-Japanese features of
lupus cystitis based on case reports including novel therapy
and a literature review,” Internal Medicine, vol. 50, no. 9,
pp. 961-968, 2011.

F. Teles, L. Santos, C. Tenorio, M. Marinho, S. Moraes et al.,
“Lupus cystitis presenting with hidronephrosis and gastro-
intestinal involvement,” Jornal Brasileiro de Nefrologia,
vol. 38, pp. 478-482, 2016.

P. A. Castafio-Gonzélez and L. A. Gonzalez, “Recurrent ab-
dominal pain in systemic lupus erythematosus: concurrent
lupus enteritis and lupus cystitis,” The American Journal of
Medicine, vol. 132, no. 5, pp. €557-e558, 2019.

Y. Tsushima, Y. Uozumi, and S. Yano, “Reversible thickening
of the bowel and urinary bladder wall in systemic lupus
erythematosus: a case report,” Radiation Medicine, vol. 14,
pp. 95-97, 1996.

S. Hong, Y.-G. Kim, S. M. Ahn et al., “Clinical outcomes of
hydronephrosis in patients with systemic lupus eryth-
ematosus,” International Journal of Rheumatic Diseases,
vol. 19, no. 12, pp. 1317-1321, 2016.

D. Alarcon-Segovia, C. Abud-Mendoza, E. Reyes-Gutiérrez,
A. Iglesias-Gamarra, and E. Diaz-Jouanen, “Involvement of
the urinary bladder in systemic lupus erythematosus. A
pathologic study,” The Journal of Rheumatology, vol. 11,
pp. 208-210, 1984.

M. H. Weisman, E. C. McDanald, and C. B. Wilson, “Studies
of the pathogenesis of interstitial cystitis, obstructive urop-
athy, and intestinal malabsorption in a patient with systemic
lupus erythematosus,” The American Journal of Medicine,
vol. 70, no. 4, pp. 875-881, 1981.

X. Wang, W. Liu, M. O’Donnell, S. Lutgendorf, C. Bradley
et al., “Evidence for the role of mast cells in cystitis-associated
lower urinary tract dysfunction: a multidisciplinary approach
to the study of chronic pelvic pain research network animal
model study,” Plos One, vol. 11, Article ID e0168772, 2016.
G. R Sant, D. Kempuraj, J. E. Marchand, and
T. C. Theoharides, “The mast cell in interstitial cystitis: role in
pathophysiology and pathogenesis,” Urology, vol. 69, no. 4,
pp. $34-840, 2007.

B. Liu and D. Fu, “Low compliance bladder plays a role in
hydronephrosis in lupus cystitis: a case report,” Lupus, vol. 23,
no. 8, pp. 829-832, 2014.

A. M. Daniels, A. R. Schulte, and C. M. Herndon, “Interstitial
cystitis: an update on the disease process and treatment,”

(20]

[21]

(22]

(23]

(24]

[25]

[26]

(27]

(28]

(29]

(30]

Case Reports in Rheumatology

Journal of Pain & Palliative Care Pharmacotherapy, vol. 32,
no. 1, pp. 49-58, 2018.

Z. Li, D. Xu, Z. Wang et al.,, “Gastrointestinal system in-
volvement in systemic lupus erythematosus,” Lupus, vol. 26,
no. 11, pp. 1127-1138, 2017.

J. Abelha-Aleixo, M. Moura, A. Bernardo, J. Almeida, and
I. Brito, “Lupus cystitis and repercussions of delayed diag-
nosis,” Acta Reumatoldgica Portuguesa, vol. 40, pp. 294-298,
2015.

F. Bonilla-Abadia, N. Coronel-Restrepo, G. J. Tobdn,
A. F. Echeverri, E. MufiozBuitron et al., “Rituximab for re-
mission induction and maintenance in refractory systemic
lupus erythematosus,” Autoimmune Diseases, vol. 2014,
pp- 731-806, Article ID 731806, 2014.

D. Aguirre-Valencia, A. Sudrez-Avellaneda, V. Ocampo-
Piraquive et al., “Mortality in patients with systemic lupus
erythematosus in Colombia: a case series,” Clinical Rheu-
matology, vol. 38, no. 7, pp. 1865-1871, 2019.

S. T. Malik, B. R. Birch, D. Voegeli et al., “Distribution of mast
cell subtypes in interstitial cystitis: implications for novel
diagnostic and therapeutic strategies?” Journal of Clinical
Pathology, vol. 71, no. 9, pp. 840-844, 2018.

S. Stabler, J. Giovannelli, D. Launay, A. Cotteau-Leroy,
M. Heusele et al., “Serious infectious events and immuno-
globulin replacement therapy in patients with autoimmune
diseases receiving rituximab: a retrospective cohort study,”
Clinical Infectious Diseases, vol. 127, 2020.

P. M. Kasi, H. A. Tawbi, C. V. Oddis, and H. S. Kulkarni,
“Clinical review: serious adverse events associated with the
use of rituximab-a critical care perspective,” Critical Care,
vol. 16, no. 4, p. 231, 2012.

A.  Cornejo, M. Bohnenblust, C. Harris, and
G. A. Abrahamian, “Intestinal perforation associated with
rituximab therapy for post-transplant lymphoproliferative
disorder after liver transplantation,” Cancer Chemotherapy
and Pharmacology, vol. 64, no. 4, pp. 857-860, 2009.

N. Scheinfeld, “A review of rituximab in cutaneous medicine,”
Dermatology Online Journal, vol. 12, no. 1, p. 3, 2006.

P. Selva-Nayagam, G. Fischer, I. Hamann, J. Sobel, and
C. James, “Rituximab causing deep ulcerative suppurative
vaginitis/pyoderma gangrenosum,” Current Infectious Disease
Reports, vol. 17, no. 5, p. 478, 2015.

V. A. Santos, G. J. Tob6n, and C. A. Caiias, “Development of
bronchiectasis during long-term rituximab treatment for
rheumatoid arthritis,” Advances in Respiratory Medicine,
vol. 86, no. 6, pp. 310-313, 2018.



