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The indications, efficacy and adverse events of rituximab in a large

cohort of patients with juvenile-onset SLE
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Foundation Trust, London UK

Background: B cells drive antibody formation and T cell activation. This study aimed to
describe the clinical indications, efficacy and adverse events (AEs) for the B-cell depleting
agent, rituximab, in a large cohort of children with lupus. Methods: Prescribing records and
the UK JSLE Cohort Study database identified rituximab use. Results: Sixty-three patients
received 104 courses of intravenous rituximab over a 10-year period. Patients were aged 12.2
(IQR 9.0-13.9) years at diagnosis and 50 (79%) were female. They had disease for 1.4 (0.2-3.0)
years at the time of rituximab. Lupus nephritis was the most common indication (36% of first
courses). Clinical biomarkers, 2.5 (1.6-4.3) months after treatment, demonstrated a statistic-
ally significant improvement in ESR, C3, C4, creatinine, albumin, haemoglobin, anti-dsDNA
titres and urine albumin:creatinine ratio. IgG, IgA and IgM levels decreased (p <0.01). Oral
corticosteroid dose significantly reduced after rituximab (dose before 0.26 (0.09-0.44) mg/kg,
after 0.17 (0.09-0.30) mg/kg; p=0.01)). AEs occurred in 19 (18%) of all courses including;
delayed second dose (8%), Ig replacement (2%) and infusion reactions (6%; anaphylaxis 2%).
The global BILAG score showed a trend toward improvement (before 4.5 (2.0-9.0), after 3.0
(2.0-5.0); p=0.16). Conclusion: Rituximab improves disease activity in children with lupus

and serious AEs are infrequent. Controlled studies are required. Lupus (2014) 0, 1-8.

Key words: Rituximab; B-cell depletion; lupus; child; SLE

Introduction

Rituximab is a chimeric monoclonal antibody
against the B cell protein CD20. It acts as a deplet-
ing agent of naive and memory B cells and it is
increasingly being used as an additional therapy
in childhood immune-mediated diseases, including
rheumatic diseases.! The optimal dosing schedule,
timing and indications of treatment remain
uncertain.

In systemic lupus erythematous (SLE), B cells
are key immune mediators as they drive antibody
formation and promote T cell activation.? Children
with SLE (termed childhood or juvenile-onset SLE,
JSLE) have a more severe and active disease course
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than those patients with adult-onset disease,’

together with a greater requirement for corticoster-
oids.*® Additional or alternative therapies aimed at
reducing disease activity, with more tolerable side
effects, are therefore warranted. Recently, a large
cohort study involving 86 adult SLE patients
demonstrated that rituximab is effective in reducing
disease activity with a good safety profile,® confirm-
ing data published from previous smaller studies.”®
However, large clinical trials using rituximab in
renal and non-renal lupus, the so-called Lupus
Nephritis Assessment with Rituximab (LUNAR)
and Exploratory Phase II/III SLE Evaluation of
Rituximab (EXPLORER) trials, respectively,
failed to reach their primary outcomes or demon-
strate a si(%niﬁcant response in improving disease
activity.”!Y Subsequent consideration of why these
large randomized controlled trials might not have
demonstrated significant differences, other than
the potential lack of clinical efficacy, includes con-
cerns regarding the trial design, sample size,
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corticosteroid regimens and appropriateness of out-
come measures employed.!’ Robust data on the
efficacy and safety of rituximab in JSLE are, how-
ever, still lacking and to date are dependent on case
reports and very small cohort studies, despite
increasing clinical use.

The aim of this study therefore is to describe the
clinical indications, efficacy and adverse events
(AEs) of rituximab in a large cohort of patients
with JSLE.

Methods

Patient cohort

All patients attending Great Ormond Street and
Alder Hey Children’s NHS Foundation Trusts
(United Kingdom (UK)) with a clinician’s diagno-
sis, based on the SLE American College of
Rheumatology (ACR) classification criteria,'? of
JSLE before the age of 17 years old, were eligible
for this study. Those who had received rituximab
between August 2003 (the date of first clinical use in
either centre) and March 2013, were identified using
local prescribing records and the UK JSLE Cohort
Study database.'?

Data collection

Case notes were reviewed retrospectively. Data
were recorded using an electronic proforma docu-
menting demographic data (date of birth, gender,
ethnicity), date of diagnosis, date and dose of ritux-
imab administration, weight, previous use of
rituximab, clinical disease indications, immunosup-
pressive medications at the time and the measure-
ments of routine clinical biomarkers of disease
activity before and after treatment.

Disease activity markers assessed included:
haemoglobin concentration, white cell count
(WCC), neutrophils, lymphocyte count, erythro-
cyte sedimentation rate (ESR), complements C3
and C4, immunoglobulin (Ig)G, IgA, IgM, creatin-
ine, and albumin concentrations, early morning
urine albumin:creatinine ratio (UACR) and
double-stranded DNA titres (dsDNA). In patients
who had prospective measurement of JSLE disease
activity, the British Isles Lupus Assessment Group
(BILAG) global score was recorded.'* Any asso-
ciated short-term AEs (between rituximab admin-
istration to the time of follow-up bloods) were
recorded using previously published definitions
and classification systems.'> Infectious complica-
tions were recorded using the medical case notes
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where documentation relating to a recent illness
was present or where there was evidence of an
acute admission within that hospital.

Statistical analysis and ethics approval

Statistics package for social sciences (SPSS) version
20.0 and GraphPad Prism version 5.0 were used for
all data analysis and graphical illustrations. The
demographic data were descriptive and comparison
was made between demographic data and the need
for single or multiple courses of rituximab using
Mann-Whitney U analysis. Biomarkers of disease
activity before and after rituximab treatment were
assessed for normality using the Shapiro-Wilk test
and were non-parametric. Comparisons between
paired samples were made using the Wilcoxon
signed rank test. The data are presented as
median values with interquartile ranges (IQR)
using the data for the patients’ first course of ritux-
imab and for all courses of rituximab. Statistical
probability (p) values of <0.05 were considered
significant.

The study was a retrospective evaluation of the
clinical use of rituximab in JSLE and therefore did
not require ethics approval.

Results

Demographic data

Sixty-three JSLE patients were identified who had
received a total of 104 courses of rituximab. Patients
were aged 12.2 (IQR 9.0-13.9) years at the time of
JSLE diagnosis and 50 (79%) patients were female.
The ethnic origin of patients was: 36% White, 32%
Asian, 30% Black African/Caribbean and 2%
mixed race. At the time of rituximab administration
the patients were aged 14.4 (12.0-15.5) years and
had been diagnosed with JSLE for 1.4 (0.2-3.0)
years. Those patients with the shortest lead-time
between JSLE diagnosis to rituximab use tended
to have renal impairment. Nineteen patients (30%
of the cohort) received more than one course of
rituximab during the study period with the average
being a total of 3.2 courses (ranging from two to six
courses) in this subgroup. Those patients who
required only one course of rituximab during the
study period were presumably in clinical remission
and therefore did not warrant further courses; how-
ever, this was not specifically assessed in this study.
There was an increase in rituximab use over the
decade in these two centres, as shown in Figure 1.
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Figure 1 Year of rituximab use in patients’ first course and in all courses, showing an increase in use over time (data from August

2003-March 2013).

Rituximab administration

All patients within this study received a dose of
rituximab at 750 mg/m? given on two separate
occasions approximately 14 days apart; for the
majority of patients (first course: 46 patients
(73%); all courses: 70 courses (67%)) this included
a dose of cyclophosphamide at 375 mg/m? prior to
each dose (in accordance with standard UK British
Society  for  Paediatric and  Adolescent
Rheumatology (BSPAR) protocol'®) and a quarter
of patients (first course: 16 patients, 25%; all
courses: 27 courses (26%)) received rituximab with-
out any prior cyclophosphamide.

Two patients received additional treatment at the
time of their first dose of rituximab: One patient
received plasma exchange therapy and another
patient had intravenous immunoglobulin (IVIg).
When assessing all courses of rituximab there
were a total of 11 courses (11/104; 11%) that
received additional treatment at the time of ritux-
imab administration. This included: five courses
treated additionally with plasma exchange, two
courses with pulsed IV corticosteroids, two courses
with IVIg, one course with tocilizumab and one
course with thalidomide. Three of the five plasma-
exchange courses also had treatment with haemo-
dialysis, IVIg and IV corticosteroids, respectively.
One patient received three doses of rituximab each
two weeks apart during a subsequent course of
treatment.

Medication use and disease indications for rituximab
treatment

Fifty-seven patients (90% ) had complete medication
details available. All of these patients had been trea-
ted with immunosuppression prior to receiving
rituximab. At the time of initial treatment 26
patients (41%) had received a combination of two
or more immunosuppressive treatments (any two of:
azathioprine, mycophenolate mofetil (MMF),
pulsed monthly cyclophosphamide, ciclosporin,
IVIg, infliximab, methotrexate, etanercept, tacroli-
mus, plasma exchange or thalidomide). Six (10%)
patients had consecutively received azathioprine,
MMEF and then cyclophosphamide and still had
ongoing disease activity at the time of first rituximab
administration. Fifty-three of the 57 patients with
medication data available (93%) were on oral cor-
ticosteroids at the time of rituximab administration.
The median dose of oral corticosteroids at the time
of rituximab administration was 0.26 (0.09-0.44)
mg/kg. Sixteen patients (25%) had been receiving
MMF and corticosteroids alone, nine (14%) after
azathioprine and corticosteroids, two (3%) after
ciclosporin and corticosteroids, one (2%) patient
after cyclophosphamide and corticosteroids, one
(2%) after treatment with plasma exchange, one
(2%) corticosteroids alone and one (2%) treated
with methotrexate.

Table 1 shows that the most common indication
for patients requiring rituximab was refractory
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Table 1

The clinical disease indications for administering rituximab to patients with juvenile systemic

lupus erythematosus (SLE) during the first course and all courses

Disease activity indications for rituximab

Number of patients
(first course, n=063, %)

Number of patients
(all courses, n=104, % )

Multisystem disease plus general symptoms
Pancreatitis, pleural effusion

Pleural effusion

Poor growth

Refractory disease

Skin involvement plus general symptoms
Maintenance dosing

Gastrointestinal disease

Bone pains/arthritis/arthralgia

Cardiac involvement

Thrombocytopenia

Cerebral disease

Vasculitis

Not clearly documented

General symptoms: fever, lethargy, malaise, rashes
Renal disease

Poor compliance

0 (0%) 1 (1%)
0 (0%) 1 (1%)
0 (0%) 1 (1%)
1 2%) 1 (1%)
1 2%) 1 (1%)
1 (2%) 1 (1%)
0 (0%) 2 (2%)
4(6%) 5(5%)
3 (5%) 7 (1%)
3(5%) 4(4%)
3 (5%) 4 (4%)
4(6%) 5(5%)
1 2%) 8 (7%)
3(5%) 4(4%)

14 21%) 20 (19%)

25 (39%) 38 (36%)
0 (0%) 1 (1%)

lupus nephritis (36% of all first courses). The clin-
ical features of lupus nephritis included: micro-
scopic proteinuria in 10 patients (16%), nephrotic
syndrome in seven patients (11%; including two
patients who had mixed nephrotic/nephritic fea-
tures), one patient was nephritic (2%) and seven
patients had acute kidney injury (11%). The
cohort included patients with histologically defined
lupus nephritis, including class IV disease; however,
the histological classification was not routinely rec-
orded as part of this study.

Biomarkers of disease activity

Table 2 presents the clinical biomarkers measured
before and after rituximab treatment taken 2.5
(IQR 1.6-4.3) months after treatment. These
demonstrated a statistically significant improve-
ment in ESR, C3, C4, creatinine, and albumin con-
centrations and anti-dsDNA titres following
rituximab treatment (Figure 2). Haemoglobin con-
centration improved but WCC and platelet counts
did not differ significantly after treatment (Table 2).
UACR levels did improve statistically significantly
in those with initially abnormal levels (defined as a
UACR >30mg/mmol). As shown in Table 2, the
post-rituximab IgG, IgA and IgM concentrations
were all statistically significantly reduced, as typic-
ally seen after treatment; however, only a few
patients required replacement because of clinical
concerns about infection. Improvement of disease
activity after rituximab tended to occur regardless

Lupus

of the patients’ ethnicity; however, it was noted that
patients of Black ethnic origin had statistically sig-
nificantly increased disease activity prior to starting
rituximab (increased ESR and anti-dsDNA) when
compared to patients of other ethnicity.

The dose of oral corticosteroids statistically signifi-
cantly reduced after rituximab use in the patients’ first
course and also in all courses of rituximab included in
this study (first course: corticosteroid dose before
0.26 (0.09-0.44) mg/kg, after 0.17 (0.09-0.30) mg/
kg; p=0.01, all courses: before 0.24 (0.09-0.40) mg/
kg, after 0.19 (0.09-0.32) mg/kg; p=0.01).

AEs

AEs were experienced in 19 of the 104 total courses of
rituximab treatment (18%). The most common AE
experienced in patients receiving rituximab was a
need to delay the second dose of treatment during
the course of rituximab. This occurred in 8% of all
courses. The reason for delaying treatment was due to
the following (n =number of courses): neutropenia
(n=1), fever (n=23), surgery for oesophageal stric-
ture (n=1), drug not available (n=1), no hospital
beds (n = 1) or due to an upper respiratory tract infec-
tion (n = 1). Patients also developed reduced Ig levels
requiring replacement (2% of courses) and allergic
reactions (6% of all courses), four of which were
mild/moderate and 2% were anaphylactic. Only 1%
of patients had poor B-cell depletion (although B cell
numbers were not routinely measured post treat-
ment) and 2% had a documented infection within
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Figure 2 Clinical disease activity markers, erythrocyte sedimentation rate (ESR), anti-double-stranded DNA (anti-dsDNA),
complement C3, C4 before and after rituximab administration in patients with juvenile-onset systemic lupus erythematosus

(SLE) showing decrease in the ESR and anti-dsDNA levels and

three months of treatment (one patient had cyto-
megalovirus (CMYV) and adenovirus; one patient
had herpes zoster infection).

Patients with multiple courses of rituximab

Nineteen patients (30%) received more than one
course of rituximab accounting for a total of
60 of the 104 courses (58%). Patients who received
more than one course of rituximab were statistically
significantly younger at the time of their first ritux-
imab course when compared to those who received
only a single course of rituximab (>1 course
median age 12.7 (4.5-15.0) years, one course
median age 14.6 (12.7-16.2) years; p=0.02).
There was no difference in the disease duration
between the groups (p=0.15) or the gender
between the groups (p=0.47). There was no

Lupus

improvement in C3 and C4.

difference between the groups with regards to the
clinical indications for using rituximab.

BILAG disease activity data were available for
46 of the courses of rituximab (46/104; 44%) in
25 patients. The global BILAG score before ritux-
imab was 4.5 (2.0-9.0, range 0-28) that reduced to
3.0 (2.0-5.5, range 0-15; p=0.16) after rituximab,
although this did not reach statistical significance.

Discussion

This study, using patients from two leading UK
paediatric lupus centres, is by far the largest
cohort describing the use of rituximab in patients
with JSLE to date. It builds upon (and includes) the
seven patients originally described from one of
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our centres.'” In SLE, B cells contribute to disease
pathology by facilitating antigen presentation and
autoantibody production together with permitting
the secretion of cytokines and the co-stimulation of
T cells.'® Rituximab, as a B-cell depleting agent,
offers an alternative or adjunctive therapeutic
option for patients with JSLE who have suboptimal
disease response to first-line treatment or in whom
the side effects of toxic immunosuppression are no
longer tolerable.'®! This study aimed to assess the
clinical indications, efficacy and AEs of rituximab
use in children with lupus.

We have demonstrated that the use of rituximab
has increased over the past decade, emphasizing the
importance both of this study and the urgent need
for prospective collection of detailed efficacy and
safety data. Notably, the most common clinical
indication for its use was refractory lupus nephritis.
An Australian study also described lupus nephritis
as one of the leading indications for using off-label
rituximab.?® Since the first report of rituximab use
in childhood lupus published by our group in
2005,'7 other reports have continued to report its
efficacy using small case series.”’ We have con-
firmed the efficacy of rituximab, in terms of a
reduction in laboratory marker concentrations, a
reduction in corticosteroid dose and an improving
trend in the global BILAG score, using 63 children
and over 100 courses of rituximab. Balancing dis-
ease activity against corticosteroid avoidance is a
challenge in SLE, especially in childhood disease
for which up to 97% of patients will require cor-
ticosteroids during their disease.”> We have shown
that rituximab appears to reduce the amount of
corticosteroid required in a short follow-up period
and may have an important role in patients experi-
encing steroid-associated side effects.

This is now the largest series to date to describe
the AEs of rituximab using a non-selected cohort.
It aims to reduce positive reporting bias that may
occur in case reports or small series. We have
shown that rituximab does have associated AEs,
occurring in 17% of patients, albeit relatively infre-
quently severe. The most common AE encountered
was the requirement to delay the treatment fol-
lowed by infusion reactions, seen in 11% and 5%
of our patients, respectively. Delay in treatment has
not been previously reported and occurred for a
variety of reasons. Infusion reactions have been
described previously with adult cohort studies
reporting a frequency of 0%—16% of cases,®****
similar to our data. Our infection rate was low
(up to 2%) when compared to other studies and
this may represent underreporting due to bias
introduced with either our retrospective data

The indications, efficacy and adverse events of rituximab
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collection methods or the short follow-up period.
A Spanish study assessing adults with SLE demon-
strated infection to be the leading AE from ritux-
imab use, with 12.6 infections per 100-patient
years.”> In our study Ig levels (IgG, -A and -M)
significantly reduced after rituximab, a recognized
finding; however, only 2% of cases in this study
required IVIg replacement that was administered
on clinical grounds.

Limitations of this study include its retrospective
nature and data restricted to two centres. Our
retrospective methods may have produced report-
ing bias with regards to the AEs experienced by our
patients and the uncontrolled nature of this cohort
means that there is no comparable control group to
corroborate our findings. Additionally our num-
bers were too small to fully evaluate the effect of
interventions such as plasma exchange or haemodi-
alysis on disease activity or rituximab efficacy. It
would be essential to study the longer-term effects
of rituximab and in particular whether the effects of
treatment are sustained as the B cells repopulate.
This was not possible within this study as many of
the patients within our cohort had medication
changes after the study period, meaning that it
would be impossible to determine the independent
effect of rituximab. Further prospective studies,
preferably well designed, randomized, controlled
trials, are required to obtain more accurate data
on the efficacy of rituximab in JSLE; additionally
reliable pharmacokinetic data on dosing and
administration of this drug in children is urgently
needed. Long-term studies are required to further
assess the safety of rituximab, for example its future
carcinogenic risk and any potential fertility or
teratogenic consequences. Despite these limitations,
our data provide essential information for clin-
iclans who are considering using rituximab to
manage children with SLE and have broader impli-
cations for clinicians using it for other immune-
mediated diseases.

Conclusion

The use of rituximab in JSLE is increasing over
time. Using data from the largest JSLE cohort trea-
ted with rituximab, it can be concluded that it
effectively reduces disease activity biomarkers and
steroid burden in patients failing standard therapy.
AEs do occur, although in less than one in five
patients. These are generally mild but include a
2% risk of anaphylactic infusion reactions and
therefore it should be administered within an
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appropriate setting. Further studies are urgently
needed.

Conflict of interest statement

The authors have no conflicts of interest to declare.

Acknowledgements and Funding

Recognition is made to Olivia Lloyd for assisting
with data collection and acknowledgement to
Lupus UK for providing financial support for the
coordination and database development of the UK
JSLE Cohort Study and to the National Institute of
Health Research (NIHR) for funding LW through
an academic clinical lectureship.

References

1 Singer NG, Scalzi LV. Remittive agents in pediatric rheumatology.
Curr Opin Rheumatol 2004; 16: 571-576.

2 Iwata S, Saito K, Tokunaga M, er al. Phenotypic changes of
lymphocytes in patients with systemic lupus erythematosus who
are in longterm remission after B cell depletion therapy with ritux-
imab. J Rheumatol 2011; 38: 633-641.

3 Morgan TA, Watson L, McCann LJ, Beresford MW. Children and
adolescents with SLE: Not just little adults. Lupus 2013; 22:
1309-1319.

4 Tucker LB, Uribe AG, Fernandez M, er al. Adolescent onset of
lupus results in more aggressive disease and worse outcomes:
Results of a nested matched case-control study within LUMINA,
a multiethnic US cohort (LUMINA LVII). Lupus 2008; 17:
314-322.

S Watson L, Leone V, Pilkington C, et al. Disease activity, severity,
and damage in the UK Juvenile-Onset Systemic Lupus
Erythematosus Cohort. Arthritis Rheum 2012; 64: 2356-2365.

6 Witt M, Grunke M, Proft F, ez al. Clinical outcomes and safety of
rituximab treatment for patients with systemic lupus erythematosus
(SLE) — results from a nationwide cohort in Germany (GRAID).
Lupus 2013; 22: 1142-1149.

7 Diaz-Lagares C, Croca S, Sangle S, er al. Efficacy of rituximab in
164 patients with biopsy-proven lupus nephritis: Pooled data from
European cohorts. Autoimmun Rev 2012; 11: 357-364.

8 Terrier B, Amoura Z, Ravaud P, et al. Safety and efficacy of ritux-
imab in systemic lupus erythematosus: Results from 136 patients
from the French Autolmmunity and Rituximab registry. Arthritis
Rheum 2010; 62: 2458-2466.

Lupus

9

10

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Rovin BH, Furie R, Latinis K, et al. Efficacy and safety of ritux-
imab in patients with active proliferative lupus nephritis: The
Lupus Nephritis Assessment with Rituximab (LUNAR) study.
Arthritis Rheum 2012; 64: 1215-1226.

Merrill JT, Neuwelt CM, Wallace DJ, et al. Efficacy and safety of
rituximab in moderately-to-severely active systemic lupus erythe-
matosus: The randomized, double-blind, phase II/III systemic
lupus erythematosus evaluation of rituximab trial. Arthritis
Rheum 2010; 62: 222-233.

Murray E, Perry M. Off-label use of rituximab in systemic lupus
erythematosus: A systematic review. Clin Rheumatol 2010; 29:
707-716.

Hochberg MC. Updating the American College of Rheumatology
revised criteria for the classification of systemic lupus erythemato-
sus. Arthritis Rheum 1997; 40: 1725.

Watson L, Leone V, Pilkington C, et al. Juvenile-onset SLE; dis-
ease activity, severity and damage — the UK JSLE Cohort Study.
Arthritis Rheum 2012; 64: 2356-2365.

Isenberg DA, Rahman A, Allen E, er al. BILAG 2004.
Development and initial validation of an updated version of the
British Isles Lupus Assessment Group’s disease activity index for
patients with systemic lupus erythematosus. Rheumatology
(Oxford) 2005; 44: 902-906.

Edwards IR, Aronson JK. Adverse drug reactions: Definitions,
diagnosis, and management. Lancet 2000; 356: 1255-1259.

British Society for Paediatric and Adolescent Rheumatology.
BSPAR guidance for rituximab, http://wwwbspar.org.uk/clinical-
guidelines (accessed 16 December 2013).

Marks SD, Patey S, Brogan PA, er al. B lymphocyte depletion
therapy in children with refractory systemic lupus erythematosus.
Arthritis Rheum 2005; 52: 3168-3174.

Md Yusof MY, Vital EM, Emery P. B-cell-targeted therapies in
systemic lupus erythematosus and ANCA-associated vasculitis:
Current progress. Expert Rev Clin Immunol 2013; 9: 761-772.
Hui M, Garner R, Rees F, et al. Lupus nephritis: A 15-year multi-
centre experience in the UK. Lupus 2013; 22: 328-332.

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med J 2010;
40: 443-452.

Marks SD, Tullus K. Modern therapeutic strategies for paediatric
systemic lupus erythematosus and lupus nephritis. Acta Paediatr
2010; 99: 967-974.

Brunner HI, Gladman DD, Ibafiez D, Urowitz MD, Silverman
ED. Difference in disease features between childhood-onset and
adult-onset systemic lupus erythematosus. Arthritis Rheum 2008;
58: 556-562.

Can M, Alibaz-Oner F, Yilmaz-Oner S, Atagiindiiz P, Inang N,
Direskeneli H. Accelerated infusion rates of rituximab are well
tolerated and safe in rheumatology practice: A single-centre experi-
ence. Clin Rheumatol 2013; 32: 87-90.

Conti F, Ceccarelli F, Perricone C, et al. Rituximab infusion-
related adverse event rates are lower in patients with systemic
lupus erythematosus than in those with rheumatoid arthritis.
Rheumatology (Oxford) 2011; 50: 1148-1152.

Fernandez-Nebro A, de la Fuente JL, Carrefio L, et al. Multicenter
longitudinal study of B-lymphocyte depletion in refractory sys-
temic lupus erythematosus: The LESIMAB study. Lupus 2012;
21: 1063-1076.

Downloaded from lup.sagepub.com at Instituto Superiore Di Sanita on August 26, 2014


http://lup.sagepub.com/

