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Abstract: Off-label use of rituximab is commonly requested for patients with resistant nephropathies.
The outcomes and tolerability of rituximab in adult patients with nephropathy treated at our hospital
(from 2013 to 2018) were described. Data were retrieved from electronic medical records. Response
was classified as complete remission (CR), partial remission (PR), or no response (NR) according
to the KDIGO criteria. A total of 89 requests were received for 61 patients. Median age was
58 years (45.9% female). Idiopathic membranous nephropathy (MN) (n = 30) was the most frequent
indication, followed by minimal change disease (MCD) (n = 15) and secondary membranoproliferative
glomerulonephritis (MPGN) (n = 12). Three patients with focal segmental glomerulosclerosis (FSGS)
were included. After most treatment cycles in MN, a CR or PR was observed; median proteinuria
levels significantly decreased for these patients (6000 mg/24h (IQR 3584–10,300) vs. 1468.8 (IQR
500–4604.25), p < 0.01). In MPGN, no response was documented after 46.7% of rituximab cycles. A
CR or PR was described with the majority of rituximab cycles in MCD, with a significant decrease
in proteinuria (6000 mg/24 h (IQR 4007–11,426) vs. 196.8 (IQR 100–1300), p = 0.013). No cycles
produced a response in FSGS. Mean CD19+ B-cell decreased in all types of nephropathy (10.44% vs.
0.29%, p < 0.0001). Eleven patients presented infusion-related reactions, and 17 presented infectious
complications. The majority of patients with MN and MCD had complete or partial responses;
however, neither MPGN nor FSGS had encouraging results.

Keywords: rituximab; off-label; glomerulonephritis; nephropathy; clinical pharmacology

1. Introduction

Rituximab is a chimeric mouse/human monoclonal antibody that binds specifically to
the transmembrane antigen CD20 located on B lymphocytes. It was initially approved by
the European Medicines Agency in 1998 for the treatment of patients with chemoresistant
stage III–IV lymphoma. Since then, its indications have broadened, and it is currently
authorized for the treatment of non-Hodgkin’s lymphoma, chronic lymphocytic leukemia,
rheumatoid arthritis, granulomatosis with polyangiitis and microscopic polyangiitis, and
pemphigus vulgaris. However, it is also often prescribed off-label for the treatment of other
indications, such as patients with resistant glomerulonephritis [1].
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Off-label medicine use refers to the prescription of a drug for unapproved indications,
routes of administration, or patient groups [2]. Despite it being commonly used in clinical
practice, the evidence on the efficacy, safety, and tolerability of the off-label use of medicines
is often scarce.

Since 2009, Spanish legislation regulates and classifies drug use in special situations,
including the use of medicines in unapproved conditions, the use of unmarketed drugs,
and compassionate use [3]. Taking into account that off-label use may increase the hospital
spending on drugs and overall risks, the Catalan Health Service released an Instruction
in 2010 to regulate its use in Catalonia [4]. A retrospective study published in 2013
described all the off-label rituximab requests received in the Vall d’Hebron University
Hospital and described a high number of requests for hematologic diseases (46%), systemic
connective tissue disorders (27%), and nephropathies (20%) [5]. A subsequent prospective
study of patients treated with off-label drugs in five Catalan public hospitals included a
total of 232 requests for 226 patients with 102 different diseases [6]. The most frequent
pharmacological group was monoclonal antibodies, rituximab being the most frequent,
which was used in 22 different indications in a one-year period.

So far, some case-series and small cohorts of patients with different refractory nephrop-
athies treated with rituximab have been published [7–12].

Membranous nephropathy (MN) is the most common cause of nephrotic syndrome
in non-diabetic Caucasian adults [13]. Most cases are idiopathic (primary MN), but ap-
proximately 25% of MN are secondary. Most patients with primary MN have antibodies
against podocyte proteins: 70–80% have circulating anti-phospholipase A2 receptor 1
(anti-PLA2R) autoantibodies, and a small percentage of patients with secondary MN can
have them too [14]. There is a tight correlation between autoantibody levels and disease
activity; thus, decreasing PLA2R-antibodies titer has become an important goal [14–16].
The ideal treatment of patients with primary membranous nephropathy is still unknown.
They have been classically treated with alkylating agents, corticosteroids, and calcineurin
inhibitors; however, the treatment benefits of these medicines remain uncertain and have
been associated with serious adverse events [17]. The existing evidence that B lymphocytes
play a crucial role in the pathogenesis of membranous nephropathy led to the testing of
rituximab as a therapeutic approach. Some observational studies have described the safety
and efficacy profile of rituximab in these patients [8–10], and a randomized non-inferiority
clinical trial concluded that rituximab was non-inferior to cyclosporine in inducing com-
plete or partial response of proteinuria after one year [18]. Although this has since then
shed some light on the use of rituximab for the treatment of MN, it is noteworthy that only
30% of patients included in the clinical trial had a history of immunosuppressive therapy
use and may not have been representative of the rituximab utilization in those patients
with more history of failure with other immunosuppressants. Furthermore, another clinical
trial showed that treatment with corticosteroid–cyclophosphamide (Ponticelli regimen)
induced remission in a significantly greater number of patients with primary MN than
tacrolimus–rituximab [16].

Membranoproliferative glomerulonephritis (MPGN) is produced by deposits of an-
tibodies that accumulate and proliferate in the basal membrane [19]. Current guidelines
recommend treatment with corticosteroids and cytotoxic agents, with or without plasma-
pheresis, depending on the severity [17]. Rituximab has also been suggested as a treatment
option for patients with primary MPGN; however, data on its use on these patients are
limited to case reports and retrospective studies [11].

Minimal Change Disease (MCD) is not characterized by immune deposits and has no
glomerular lesions under light microscopy [19]. Its pathogenic mechanisms primarily affect
the podocyte, and, together with focal segmental glomerulosclerosis (FSGS), it is known
as podocytopathy. The Kidney Disease Improving Global Outcomes (KDIGO) guidelines
recommend high-dose oral corticosteroids for initial treatment of MCD and FSGS [15].
In patients with contraindications for corticosteroids, they recommend initial treatment
with cyclophosphamide, calcineurin inhibitors, or mycophenolate mofetil for MCD, and
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calcineurin inhibitors for FSGS. MCD is thought to be T cell-mediated; thus, the role of
rituximab in this disease is still unclear. Some published clinical studies have described
the efficacy of rituximab in MCD in pediatric patients; however, its clinical role in adult
patients remains undetermined [20,21].

Currently, predictive biomarkers for rituximab treatment efficacy are unknown. How-
ever, measurement of CD19+ B cells in blood can be used as marker of successful B cell
depletion and treatment efficacy [22].

The aim of this study was to assess the rate of response and tolerability of off-label
use of rituximab in patients with resistant nephropathies, as well as the clinical evolution
of treated patients

2. Materials and Methods

A retrospective observational study of adult patients with different types of primary
or secondary nephropathy treated with off-label rituximab at the Vall d’Hebron University
Hospital from January 2013 to December 2017 was performed. Patients were identified from
a register of the off-label rituximab requests received at the Pharmacy Service. Patients were
followed-up until December 2018. The study was conducted at the Clinical Pharmacology
department, in collaboration with the Nephrology and Pharmacy departments.

A review of electronic medical records was carried out to obtain demographic data,
clinical data, information on the indication for rituximab use (clinical, biological, pathologi-
cal, and image data according to each type of nephropathy), dosage and treatment regimen
of rituximab, previous and concomitant treatments, short-term and long-term rituximab
treatment outcomes, and adverse events. This information was verified by consulting the
clinicians responsible for the patient’s care. Data were collected using data collection sheets
and were registered into a database specifically designed for this study.

All patients treated with rituximab in the Vall d’Hebron University Hospital receive
premedication intravenously before rituximab infusions, consisting of paracetamol 1 g, methyl-
prednisolone 100 mg, and dexchlorpheniramine 5 mg, and after, they all receive prophylactic
treatment with trimethoprim/sulfamethoxazole 160/800 mg to prevent infections.

Treatment response was classified as complete remission (CR), partial remission (PR),
or no response (NR) according to the Kidney Disease Improving Global Outcomes (KDIGO)
Guidelines for Glomerulonephritis criteria [17]. CR is defined as urinary protein excretion
< 0.3 g/24 h (uPCR < 300 mg/g or <30 mg/mmol), confirmed by two values at least
1 week apart, accompanied by a normal serum albumin concentration and a normal serum
creatinine. PR refers to a urinary protein excretion < 3.5 g/24 h (uPCR < 3500 mg/g or
<350 mg/mmol) and a 50% or greater reduction from peak values, confirmed by two values
at least 1 week apart, accompanied by an improvement or normalization of the serum
albumin concentration and stable serum creatinine. Normal levels of protein excretion in
urine are considered to be <150 mg/24 h [19]. The treatment response was assessed after
each rituximab treatment cycle and for each type of nephropathy separately. Additionally,
the proportion of patients who always had a CR or a PR and the proportion of those
who never responded were also described. Before and after rituximab treatment CD19+
B-cell levels were only assessed for patients from 2015 to 2017 due to missing values for
patients from previous years. For MN, before and after anti-PLA2R antibodies were also
assessed (negative: <14 RU/mL, borderline: 14–20 RU/mL, and positive: >20 RU/mL) [14].
Only patients from 2016 and 2017 were included in this analysis due to missing values for
patients in previous years.

Adverse events were classified and assessed according to the Medical Dictionary for
Regulatory Activities (MedDRA®) [23] and the algorithm of the Spanish Pharmacovigilance
System [24,25]. The International Classification of Diseases, 11th revision (ICD-11) was used to
classify medical indications for rituximab use [26].

The study was conducted according to international ethical recommendations and
was approved by the local Research Ethics Committee following the national directives
related to post-authorization studies.
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Statistical analysis of categorical and continuous variables was performed by means
of the distribution of frequencies and proportions, median, and interquartile range (IQR).
Statistical differences were assessed using the Wilcoxon signed-rank test. Significance was
set at a level of 0.05 and was two-tailed. The analysis was performed using RStudio 4.0.3
software (RStudio Team. RStudio: Integrated Development for R. RStudio, Inc., Boston,
MA, USA).

3. Results

A total of 89 requests for off-label use of rituximab were received for 61 patients during
the study period. All requests were approved. The median age was 58 (IQR 47.0–71.0)
years, and 28 (45.9%) were female. Their baseline characteristics can be seen in Table 1. All
prescribers were nephrologists. In most cases, each rituximab request or treatment cycle
consisted of the administration of two doses of 1000 mg given intravenously on day 1 and
day 14. Only 6.5% of cycles were adjusted to body surface (four cycles corresponding to
four patients).

Table 1. Baseline clinical characteristics of patients.

Type of GN
n (%)

MN
30 (49.2)

MPGN
12 (19.7)

MCD
15 (24.6)

FSGS
3 (4.9)

PICGN
1 (1.6)

Age (median (IQR)) years 61 (45–71) 58 (53–66) 53 (43–7) 52 (48–60) 72
Sex

Women, n (%)
Men, n (%)

12 (40)
18 (60)

7 (58.3)
5 (41.7)

7 (46.6)
8 (53.3)

2 (66.7)
1 (33.3)

0
1 (100)

Tobacco smoking, n (%) 11 (36.7) 8 (66.6) 6 (40.0) 1 (33.3) 1 (100)
Alcohol consumption, n (%) 4 (13.3) 3 (25.0) 0 0 1 (100)

Comorbidities, n (%)
Hypertension

Hyperlipidemia
Obesity

Type 2 diabetes
Hyperuricemia

Neoplasms
Autoimmune diseases
Hepatitis C infection
Hepatitis B infection

Type II cryoglobulinemia

16 (53.3)
17 (56.7)
4 (13.3)
5 (16.7)
9 (30.0)
6 (20.0)
2 (6.7)
1 (3.3)
1 (3.3)

0

8 (66.7)
4 (33.3)
1 (8.3)
3 (25.0)

0
6 (50.0)
5 (41.7)
9 (75.0)
3 (25.0)
9 (75.0)

6 (40.0)
3 (20.0)
4 (26.7)
1 (6.7)
1 (6.7)
2 (13.3)
4 (26.7)
1 (6.7)

0
0

1 (33.3)
2 (66.7)
1 (33.3)
1 (33.3)

0
0

2 (66.7)
0
0
0

1 (100)
0
0
0
0

1 (100)
1 (100)

0
0
0

Proteinuria (median (IQR))
mg/24 h

6700
(3584–12,800)

1856
(771.5–3423.8)

6000
(4300–11,800)

8078
(4418.8–10,313.2) N/D

Serum creatinine (median (IQR))
mg/dL

1.11
(0.89–1.83)

2.06
(1.21–2.93)

0.98
(0.78–1.52)

1.9
(1.37–2.03) 7.26

Serum albumin (median (IQR))
g/dL

3.08
(2.4–3.6)

3.13
(3.03–3.56)

2.9
(2.26–3.1)

2.97
(2.89–3.39) N/D

Glomerular filtration rate
(median (IQR))

mL/min/1.73 m2
75 (59–89) 29 (20.5–48.5) 77.5 (52–90) 40 (33–63.9) 7

Months from diagnosis to first RTX cycle
(median (IQR))

31.5
(7.75–96.25)

4
(1–10)

15.5
(9–38.75)

9.50
(7.25–11.75) 0

No. of previous immunosuppressive
treatments (median (IQR)) 1 (1–2) 1.5 (1–3) 2 (1.5–2) 4 (3–4) 1

Previous immunosuppressants
n (%)

Corticosteroids
Tacrolimus

Mycophenolate mofetil
Other

10 (33.3)
19 (63.3)
4 (13.3)
5 (16.7)

7 (58.3)
3 (25.0)
1 (8.3)

5 (41.7)

13 (86.7)
10 (66.7)
2 (13.3)
3 (20.0)

3 (100)
2 (66.7)
2 (66.7)
2 (66.7)

1 (100)
0
0
0

Other
ACEIs or ARBs n (%) 19 (63.3) 3 (2.5) 10 (66.7) 2 (66.7) 0

MN: membranous nephropathy. MPGN: membranoproliferative glomerulonephritis. MCD: minimal change disease. FSGS: focal segmental
glomerulosclerosis. RTX: rituximab. N/D: No data available. IQR: interquartile range.

The most frequent indication was idiopathic membranous nephropathy (MN), with a
total of 30 patients (49.2%), followed by minimal change disease (MCD) with 15 patients
(24.6%) and secondary membranoproliferative glomerulonephritis (MPGN) with 12 pa-
tients (19.7%). Additionally, three patients (4.9%) with focal segmental glomerulosclerosis
(FSGS) and one case of pauci-immune crescentic glomerulonephritis (PIGN), a rapidly
progressive glomerulonephritis, were included. The most frequent comorbidities were
hypertension and hyperlipidemia. In total, 15 patients had been previously diagnosed
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with a neoplasm (11 malignant; none were active at the moment of treatment with ritux-
imab). Table 1 shows other comorbidities, previous treatments, and the median time from
diagnosis to the first rituximab request for each type of nephropathy.

3.1. Membranous Nephropathy

Idiopathic MN was the most frequent type of nephropathy among included patients.
There were two patients with secondary MN. One of them had a type 2 renal papillary
carcinoma and persistent negative anti-PLA2R antibodies. The other one had a concomitant
active VHC infection and positive anti-PLA2R. One of the patients with idiopathic MN
was lost to follow-up after the first rituximab cycle.

There were a total of 47 rituximab requests for 30 MN patients. The median time
from diagnosis to the first treatment cycle was 31.5 months (IQR 7.75–96.25), with a
median time of follow-up of 33 months (IQR 19.25–51). Most patients had received some
previous immunosuppressive treatment, with tacrolimus being the most frequent (19;
63.3%). Nineteen patients (63.3%) were receiving treatment with ACEIs and/or ARBs.
Median baseline proteinuria levels for patients with MN were high, and their baseline
renal function was slightly compromised (Table 1).

The median number of rituximab cycles was one (IQR 1–2), with a maximum of four.
After rituximab treatment, the median proteinuria and serum albumin levels significantly
decreased (Figure S1 and Table 2). However, for most patients this value was still over the
considered normal level. Table 2 shows proteinuria, serum creatinine, and serum albumin
levels before and after treatment for each type of nephropathy.

Table 2. Proteinuria, serum creatinine, and serum albumin values before and after rituximab treatment for the three main
types of nephropathies.

MN MPGN MCD
Before After p Before After p Before After p

Proteinuria
(median (IQR))

mg/24 h
6000

(3584–10,300)
1468.8

(500–4604.25) <0.01 1856
(771.5–3423.8)

1000
(846–6036) 0.59 6000

(4007–11,426)
196.8

(100–1300) 0.013

Serum creatinine
(median (IQR))

mg/dL
1.01

(0.89–1.26)
1.05

(0.91–1.33) 0.58 1.7
(1.21–2.78)

1.55
(1.18–3.08) 0.64 1.05

(0.79–1.53)
0.88

(0.74–1.16) 0.56

Serum albumin
(median (IQR))

g/dL
3.34

(2.528–3.653)
3.85

(3–4.095) 0.002 3.13
(3.1–3.56)

3.305
(3.028–4.033) 0.33 2.9

(2.26–3.25)
4

(3.6–4.22) 0.003

N: membranous nephropathy. MPGN: membranoproliferative glomerulonephritis. MCD: minimal change disease. IQR: interquartile range.

All but one patient had positive baseline levels of anti-PLA2R antibodies, with a
median value of 57.65 RU/mL (IQR 14.15–105.1). After rituximab treatment, the median
levels of anti-PLA2R antibodies were 2.6 RU/mL (IQR 2–5.7).

Table 3 shows the results after each rituximab treatment cycle for each type of
nephropathy. After most cycles in patients with MN, a CR or PR was observed (36.2% and
40.4%, respectively). The median time from the treatment cycle to response was 2 months
(IQR 1–5).

A total of 23.3% and 26.7% of patients always had a CR or PR after rituximab cycles,
respectively. However, eight patients (26.7%) never responded (Table S1). Among the
patients that relapsed after having responded partially or completely to rituximab, the
median time from treatment to relapse was 24 months (IQR 16–31). Additional information
can be found in Table S1.

A total of 22 patients (73.3%) received concomitant treatment with one or more im-
munosuppressive medication during the treatment with rituximab, and the same number
of patients needed further therapy after rituximab, either to maintain disease remission or
to treat new flares. Table 4 shows concomitant and post-rituximab treatments.
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Table 3. Observed outcome after each rituximab treatment cycle.

Type of GN MN MPGN MCD FSGS PICGN

No. of RTX treatment cycles, n 47 15 23 3 1
Outcome after RTX treatment cycles:

CR, n (%)
PR, n (%)
NR, n (%)

Unknown, n (%)

17 (36.2)
19 (40.4)
10 (21.3)
1 (2.1) a

4 (26.7)
4 (26.7)
7 (46.7)

0

13 (56.5)
6 (26.1)
3 (13.0)
1 (4.3) a

0
0

3 (100)
0

0
0

1 (100)
0

MN: membranous nephropathy. MPGN: membranoproliferative glomerulonephritis. MCD: minimal change disease. FSGS: focal segmental
glomerulosclerosis. CR: complete response. PR: partial response. NR: no response. RTX: rituximab. a Patients lost to follow-up.

Table 4. Concomitant and post-RTX treatment.

Type of GN
n (%)

MN
30 (49.2)

MPGN
12 (19.7)

MCD
15 (24.6)

FSGS
3 (4.9)

PICGN
1 (1.6)

No. of concomitant immunosuppressive
treatments (median (IQR)) 1 (1–2) 1.5 (1–3) 2 (1.5–2) 4 (3–4) 1

Concomitant immunosuppressants, n (%)
Corticosteroids

Tacrolimus
Mycophenolate mofetil

Cyclosporine A

4 (13.3)
16 (53.3)

2 (6.7)
2 (6.7)

3 (25.0)
2 (16.7)
3 (25.0)
1 (8.3)

7 (46.7)
4 (26.7)
3 (20.0)
1 (6.7)

2 (66.7%)
1 (33.3)

0
1 (33.3)

1 (100)
0
0
0

No. of post-RTX immunosuppressive
treatments (median (IQR)) 1 (0.25–2) 2.5 (2–3) 1 (0–1.5) 1 (1–2.5) 2

Post-RTX immunosuppressants, n (%)
Corticosteroids

Tacrolimus
Mycophenolate mofetil

Other

5 (16.7)
18 (60.0)
3 (10.0)
5 (16.7)

2 (16.7)
5 (41.7)
2 (16.7)
1 (8.3)

4 (26.7)
4 (26.7)
4 (26.7)

0

1 (33.3)
1 (33.3)

0
1 (33.3)

0
0
0

1 (100)
Post-RTX plasmapheresis, n (%) 0 4 (33.3) 0 0 1 (100)
Post-RTX hemodialysis, n (%) 2 (6.7) 2 (16.7) 2 (13.3) 2 (66.7) 0

MN: membranous nephropathy. MPGN: membranoproliferative glomerulonephritis. MCD: minimal change disease. FSGS: focal segmental
glomerulosclerosis. IQR: interquartile range.

3.2. Membranoproliferative Glomerulonephritis

Most of the included MPGN cases were related to HCV infection and type II cryo-
globulinemia. There was only one patient with idiopathic MPGN. There was a total of
15 off-label rituximab requests for 12 patients. Median time from diagnosis to the first cycle
was 4 months (IQR 1–10), and median follow-up time was 26 months (IQR 9.25–63). See
Table 1 for baseline characteristics.

For these patients, the median number of previous immunosuppressants was 1.5
(IQR 1–3), and the most frequently used were corticosteroids (7; 58.3%), followed by
cyclophosphamide (4; 33.3%), in accordance with current clinical practice guidelines.
In addition, to treat HCV infection prior to the rituximab treatment, four patients with
HCV-related secondary MPGN had already received antiviral therapy, such as entecavir,
ritonavir, lamivudine, ribavirin, and sofosbuvir. Median baseline proteinuria levels for
patients with MPGN were high, although they appeared to be milder than for patients
with MN; however, their baseline renal function appeared to be highly compromised.

The median number of rituximab cycles was one (IQR 1–2), and the patient who
received the higher number of treatment cycles received a total of two. A total of 46.7% of
cycles did not induce disease remission (Table 3), and there was no significant difference
between before and after proteinuria levels (Table 2). Among those cycles that induced
remission, the median time from treatment to response was 0.5 months (IQR 0–1).

Half of the MPGN patients never responded to rituximab (Table S1). A total of
10 patients (83.3%) received concomitant therapy, with a median number of concomitant
immunosuppressants of 1.5 (IQR 1–3) (Table 4). Other therapies were also used concomi-
tantly in some patients, such as plasmapheresis (1; 8.3%), hemodialysis (1; 8.3%), and
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antiviral medicines to treat the HCV infection (3; 25%). Most patients required other
therapies after rituximab treatment to achieve disease remission (Table 4).

3.3. Minimal Change Disease

All cases of MCD were idiopathic. There was a total of 23 requests for 15 patients.
One patient who received only one cycle was lost to follow-up. The median time from
diagnosis to the first treatment cycle was 15.5 months (IQR 9–38.75). Median follow-up
time was 24 months (IQR 17–30.5). Most patients had received prior immunosuppressant
treatments. The median baseline proteinuria was high, and serum albumin levels were
accordingly low. Their renal function (glomerular filtration rate and serum creatinine) was
not as compromised. Other baseline characteristics can be seen in Table 1. A total of 86.7%
of patients had a steroid-dependent nephrotic syndrome.

The median number of rituximab cycles was one (IQR 1–2), with a maximum of three.
There was a significant decrease in before and after rituximab proteinuria and a significant
increase in serum albumin levels (Table 2). As seen in Table 3 after most cycles, some
response was observed (CR in 56.5% and PR in 26.1% PR). The median time from treatment
cycle to response was 1 month (IQR 1–1).

A total of 66.7% of patients (n = 10) always had a CR after rituximab cycles, and
only 13.3% of them (n = 2) never responded (Table S1). Among the patients who relapsed
after having a PR or CR, the median time from treatment to relapse was 15 months (IQR
12.75–27).

A total of 12 patients (80%) received one or more concomitant immunosuppressants
during their treatment with rituximab, with a median number of two different agents (IQR
1.5–2) (Table 4). The need for immunosuppressive treatment seemed lower after receiving
rituximab (median 1; IQR 0–1.5), mainly due to a reduction in the use of corticosteroids.
Treatments after rituximab therapy can be seen in Table 4.

3.4. Focal Segmental Glomerulosclerosis

Two patients with idiopathic FSGS and one patient with genetic FSGS, related to
LMX1B gene mutation, were included. There were three requests for three patients. The
median time from diagnosis to the first request was 9.5 months (IQR 7.25–11.75). Baseline
proteinuria levels were very high, with accordingly low serum albumin levels, and their
baseline renal function was compromised. Other baseline characteristics can be seen in
Table 1.

All patients had received two or more previous immunosuppressive drugs, with a
median of four (IQR 3–4), and two of them had received previous treatment with ACEIs
and/or ARBs (Table 1). None of the cycles produced a treatment response (Table 3), and
there were no significant differences in before and after proteinuria levels (Table 2). All
patients required concomitant and post-rituximab medication (Table 4). Two of them
required hemodialysis.

3.5. Pauci-Immune Crescentic Glomerulonephritis

The single case of rapidly progressive glomerulonephritis was a 72-year-old patient
who did not respond to previous treatment with corticosteroids (Table 1). Anti-glomerular
basement membrane antibodies (Anti-GBM) and antineutrophil cytoplasmic antibodies
(ANCA) were both negative, and the patient was diagnosed with pauci-immune crescentic
glomerulonephritis (PICGN). The patient received one rituximab cycle, but no response
was achieved (Table 2, Table 3 and Table S1) and eventually required treatment with
plasmapheresis and cyclophosphamide with bad results (Table 4).

3.6. CD19+ B-Cell Levels

From the year 2015 to 2017, 31 patients received one or more rituximab treatment
cycles: 13 MN patients (41.9%), 12 MCD patients (38.7%), 4 MPGN patients (12.9%),
and 2 other patients with a FSGS and a RPGN. Considering all the patients included in
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Table 5. Summary of adverse events.

Adverse Event n (%)

Any adverse event 28 (45.9)
Adverse events a:

Infections 24 (39.3)
Sepsis without septic shock 5 (8.2)

Urinary tract infection 4 (6.6)
Sepsis with septic shock 3 (4.9)

Lower respiratory infection 3 (4.9)
Bacterial cellulitis 2 (3.3)

Cytomegaloviral disease 2 (3.3)
Dental abscess 1 (1.6)

Postoperative wound infection 1 (1.6)
Pyothorax 1 (1.6)

Gastroenteritis due to Campylobacter 1 (1.6)
Intestinal infections due to Clostridioides difficile 1 (1.6)

Infusion-related reaction 11 (18.0)
Serum sickness-like reaction 1 (1.6)

ST-elevation myocardial infarction 1 (1.6)
a 28 patients presented 37 adverse events during the study period.

4. Discussion

The results of this study show that the off-label use of rituximab among our patient
cohort was mainly for the treatment of idiopathic membranous nephropathy (MN), minimal
change disease (MCD), and membranoproliferative glomerulonephritis (MPGN). Some
complete and partial responses after rituximab treatment were achieved in patients with
MN and MCD; however, treatment response in patients with MPGN or focal segmental
glomerulosclerosis (FSGS) was scarce. Most patients had received immunosuppressive
treatments before the first rituximab request.

Available evidence for using rituximab to treat these diseases is variable and still scarce,
mainly based on observational studies and case-series. In patients with MN, some observa-
tional studies have described the safety and effectiveness profile of rituximab [8–10,27]. A
randomized non-inferiority clinical trial (MENTOR) published in 2018, which included
130 patients with membranous nephropathy and compared rituximab and cyclosporine for
the treatment of these patients, concluded that rituximab was non-inferior to cyclosporine
in inducing complete or partial remission of proteinuria at 12 months and was superior
in maintaining proteinuria remission up to 24 months [18]. Sixty percent of patients of
the rituximab group had a complete or partial remission at 24 months, after two cycles
of rituximab administered at the beginning of the study and after 6 months in the case of
partial response. Patients included in our study had a greater previous exposure to other
immunosuppressants before rituximab use than those included in the MENTOR study, sug-
gesting that could probably have a more severe or prolonged disease. Another randomized
open-label controlled clinical trial (STARMEN) concluded that treatment with a traditional
Ponticelli regimen induced remission in a significantly greater number of patients than a
sequential treatment of tacrolimus and rituximab [16]. It is worth noting that patients who
had received previous treatment with corticosteroids, other immunosuppressive agents, or
any other biologic agent some time before screening, and those who were nonresponsive
to previous immunosuppressants, were excluded from this trial. This is far from the reality
of patients with MN treated with rituximab in clinical practice. Thus, once again, patients
included in our study had a greater previous exposure to other immunosuppressants
before rituximab use. This suggests that the results from currently available clinical trials
may not be applicable in patients with a more severe disease. Additionally, while it is
true that a cyclophosphamide-based regime mostly results in rapid control of the disease,
it is worth noting that they are sometimes avoided or discontinued in clinical practice
due to its long-term toxicity. It is speculated by some authors that this toxicity could be
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decreased by reducing glucocorticoid administration or by using less cyclophosphamide
but in combination with rituximab [28].

Despite this, our results show that most of the patients with MN had either a complete
or a partial response after rituximab treatment, and in half of them, some response was
always maintained during follow-up. Among those patients who relapsed after a response,
the median time from treatment to relapse was 24 months. There were significant differ-
ences in before and after proteinuria levels and a decrease in anti-PLA2R antibody levels.
In the STARMEN trial, anti-PLA2R levels showed a significant decrease in both groups,
and early immunologic response was followed by clinical remission in most patients,
which confirms the usefulness of anti-PLA2R monitoring in this disease [16]. Another trial
shows that anti-PLA2R levels are early markers of rituximab efficacy, whereas the effect
on proteinuria remission appears after 6 months, suggesting that they should be included
in criteria for remission [15]. There are currently other ongoing clinical trials evaluating
the use of rituximab in MN (clinicaltrials.gov, NCT04154787, NCT03949855, NCT04743739,
NCT03018535, NCT03880643, NCT03804359, and NCT00977977).

Some studies showed partial and complete responses in idiopathic MPGN, but rit-
uximab was not effective in patients with complement-mediated C3 glomerulonephritis
and dense deposit disease [11]. The results of these studies have been variable, and it is
still difficult to draw any conclusions. There are no results from randomized clinical trials
evaluating rituximab in MPGN. Our results show that half of the patients with MPGN
never responded to rituximab, and there were no differences between the before and after
proteinuria levels. However, more than half of patients with some response after ritux-
imab treatment did not relapse during the follow-up period. Most of these patients had
MPGN related to HCV infection and received specific antiviral treatment after rituximab,
which could have contributed to the maintenance of the therapeutic response during the
follow-up period. Due to the limited number of patients in our study, these results should
be confirmed with larger studies.

As for MCD and FSGS, Hansrivijit et al. conducted a systematic review and meta-
analysis that included a total of 221 adult patients with MCD or FSGS, and the results
indicated that rituximab may be considered as an additional treatment to the standard
therapy for these patients [29]. In this study, 53.6% of patients with FSGS and 80.3% with
MCD achieved remission, with disease recurring in 47.3% and 35.9%, respectively. These
results must be interpreted taking into account a possible publication bias. Recently, a
retrospective study assessing the use of rituximab for refractory or relapsed FSGS or MCD
in 25 patients has been completed, but no results have been published yet (clinicaltrials.gov,
NCT04369183), and there is currently an ongoing phase 3 clinical trial that aims to enroll
40 patients (clinicaltrials.gov, NCT03298698). In our study, most patients with MCD
always had a complete or partial response after rituximab treatment, and most patients
achieved a complete or partial response after rituximab cycles. More than half of them
maintained the good response during study follow-up period. The fact that the number
of immunosuppressive agents seemed to decrease after having received treatment with
rituximab suggests a better outcome in these patients during the study period. In a similar
way to MN, MCD patients had a significant decrease in proteinuria levels after treatment
compared with baseline. The limited available evidence in patients with FSGS suggests that
rituximab does not achieve great results, and similarly, the results in our patients with FSGS
were not good. However, a recently published retrospective study that included 21 patients
with FSGS suggests that rituximab significantly reduces the number of relapses [30]. The
small number of patients treated in our center does not allow us to draw any conclusions.

The interpretation of these results should be carried out bearing in mind that the
patients were refractory to or dependent on other treatments. Additionally, the fact that
some patients were receiving concomitant immunosuppressant treatments and that the
majority needed further treatment after rituximab treatment to maintain disease remission
or to treat new flares, including plasmapheresis and hemodialysis, needs to be considered.
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Our CD19+ B cell count analysis showed that there were statistically significant
differences between the values before and after rituximab treatment and that most of the
patients included in this analysis had a decrease in CD19 levels and a decreased proteinuria.
However, we do not have enough evidence to conclude that those patients with no changes
in CD19 levels did not respond to treatment with rituximab. Some of our patients with
no CD19+ B cells at baseline responded to rituximab. Similar cases of treatment success
despite the absence of circulating B cells have been described, and some authors suggest
a possible role of CD20+ T cells in the pathogenesis of MCD [29]. The study by Fervenza
et al. shows that, after rituximab, the CD19+ counts remained low at 12 months. Thus, a
residual therapeutic effect of rituximab beyond this time period cannot be ruled out [18].
Nonetheless, in three previous studies, CD19+ counts at 12 months showed no relation to
proteinuria response [15,31,32], and there is a lack of information on CD19 counts from
other clinical trials [16,18].

The existence of anti-rituximab antibodies that could neutralize rituximab B cell
cytotoxicity and consequently impact the clinical outcome of patients has been suggested
as a possible explanation for the course of those patients that respond to the first cycles of
rituximab but stop achieving responses for subsequent cycles. Some authors suggest that
fully human anti-CD20, such as ofatumumab, could be a therapeutic alternative for these
patients [33].

Adverse events identified in our study were similar to previously published obser-
vational case series [8,10–12,34]. Infections were the most frequently described adverse
events in our study, with a higher rate than in clinical trials and meta-analysis [18,31,33–35].
However, it is worth noting that most of our patients received other immunosuppressant
drugs concomitantly or after treatment with rituximab, which can have an impact on the
incidence of infections. A total of 71% of patients in the rituximab group included in the
MENTOR trial presented an adverse event during the trial study period, and 25% presented
an infusion-related reaction (18% in our study) [18].

This study has some limitations. Firstly, it is an observational study with a retrospec-
tive design and without a control group; thus, results might be subject to bias. For the
same reason, some results were missing in clinical records, and missing values had to be
handled in some analyses. In addition, the group of diseases included, although they are
all nephropathies, had different pathogenetic mechanisms involved, and the characteristics
of the patients were also different. Consequently, this implies a smaller number of patients
in each group. In addition, only one center was included in our study; therefore, our results
can be affected by a selection bias and cannot be extrapolated to other hospitals in other
geographical areas. Treatment strategies may have changed during the study period, and
rituximab is probably used more frequently in some patients with MN in the later years.
The main strengths of our study are, on the one hand, that the participating center is a
third-level hospital with all medical and surgical specialties and a high level of complexity;
and, on the other hand, all patients were followed by the same two nephrologists, both of
whom are experts in glomerular disease and assessed patients following the same criteria.
Additionally, each patient was normally assessed by the same nephrology specialist in each
visit. This reduces the variability in the assessment of the treatment response. Furthermore,
all rituximab requests were assessed and approved by the drug and therapeutics committee,
which guarantees an additional thorough evaluation of each case.

5. Conclusions

Among our patients, membranous nephropathy, minimal change disease, and mem-
branoproliferative glomerulonephritis were the main indications for off-label use of rit-
uximab in nephropathies. Some short-term partial and complete response was achieved
for patients with membranous nephropathy and minimal change disease, but neither
membranoproliferative glomerulonephritis nor focal segmental glomerulosclerosis had
encouraging results in our study. Data from future prospective studies and clinical trials
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may provide useful information on the results of rituximab treatment in patients with these
diseases to further improve clinical practice and off-label prescribing decisions.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/jcm10214941/s1, Table S1: Observed patient outcomes for each type of nephropathy, Figure S1:
Proteinuria levels before and after rituximab (RTX) treatment for each type of nephropathy.
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Off-label use of rituximab in 

patients with systemic lupus 

erythematosus with extrarenal 

disease activity: a retrospective 

study and literature review

Carla Sans-Pola 1,2,3, Immaculada Danés 1,2,3*, Josep Àngel Bosch 4, 

Patricia Marrero-Álvarez 5, Josefina Cortés 6 and Antònia Agustí 1,2,3

1 Department of Clinical Pharmacology, Vall d’Hebron Hospital Universitari, Vall d'Hebron Barcelona 

Hospital Campus, Barcelona, Spain, 2 Department of Pharmacology, Therapeutics and Toxicology, 

Universitat Autònoma de Barcelona, Bellaterra, Spain, 3 Clinical Pharmacology Research Group, Vall 

d’Hebron Institut de Recerca (VHIR), Vall d’Hebron Hospital Universitari, Barcelona, Spain, 4 Department 

of Internal Medicine, Universitat Autònoma de Barcelona, Bellaterra, Spain, 5 Pharmacy Department, Vall 

d’Hebron Hospital Universitari, Vall d'Hebron Barcelona Hospital Campus, Barcelona, Spain, 
6 Department of Internal Medicine, Vall d’Hebron Hospital Universitari, Barcelona Hospital Campus, 

Barcelona, Spain

Introduction: Off-label rituximab is commonly used for patients with systemic 

lupus erythematosus (SLE) with extrarenal disease activity.

Methods: The outcomes and tolerability of rituximab in adult patients with non-

renal SLE treated at our hospital from 2013 to 2020 were described. Patients were 

followed-up until December 2021. Data were retrieved from electronic medical 

records. Response was classified into complete, partial or no response according 

to the Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI 2�K)-

based definitions.

Results: A total of 44 cycles were administered to 33 patients. Median age was 

45 years and 97% were female. Median follow-up was 5.9 years (IQR 3.7–7.2). The 

most frequent symptoms that motivated rituximab use were thrombocytopenia 

(30.3%), arthritis (30.3%), neurological manifestations (24.2%) and cutaneous lupus 

(15.2%). After most treatment cycles a partial remission was achieved. The median 

SLEDAI-2�K score declined from 9 (IQR 5–13) to 1.5 (IQR 0–4) (p�<�0.00001). The 

median number of flares significantly declined after receiving rituximab. Platelet 

counts significantly improved in patients with thrombocytopenia and patients 

with skin disorders or neurological manifestations also had a partial or complete 

response. Only 50% of patients with a predominant joint involvement had either 

a complete or a partial response. The median time to relapse after the first cycle 

was 1.6 years (95% CI, 0.6–3.1). Anti-dsDNA levels decreased significantly after 

rituximab from a median of 64.3 (IQR 12–373.9) to 32.7 (IQR 10–173), p�=�0.00338. 

The most frequent adverse events were infusion-related reactions (18.2%) and 

infections (57.6%). All patients needed further treatment to maintain remission or 

to treat new flares.

Conclusion: A partial or complete response was documented after most 

rituximab cycles in patients with non-renal SLE. Patients with thrombocytopenia, 

neurolupus, and cutaneous lupus had better response than those with a 

predominant joint involvement.
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1. Introduction

Rituximab is a chimeric mouse/human monoclonal antibody

that binds specifically to the transmembrane antigen CD20 

located on B lymphocytes. It was initially approved by the 

European Medicines Agency (EMA) in 1998 for the treatment of 

patients with chemoresistant stage III-IV lymphoma. Since then, 

its indications have broadened and it is currently licensed for the 

treatment of non-Hodgkin’s lymphoma, chronic lymphocytic 

leukemia, rheumatoid arthritis, granulomatosis with polyangiitis 

and microscopic polyangiitis and pemphigus vulgaris (1). 

However, it is also often prescribed off-label for the treatment of 

other indications, such as patients with resistant systemic lupus 

erythematosus (SLE).

In 2009, the Spanish legislation regulated and classified drug use 

in special situations, including the use of medicines in unapproved 

conditions, the use of unmarketed drugs and compassionate use (2). 

Taking into account that off-label use may increase the hospital 

spending on drugs and overall risks, the Catalan Health Service 

released an Instruction in 2010 to regulate its use in Catalonia (3). 

According to this regulation, drug and therapeutics committees of 

each hospital are in charge of the evaluation of cases of drug use in 

special situations and need to be  individually authorized by the 

medical director of each center.

A retrospective study published in 2013 described all the off-label 

rituximab requests received in the Vall d’Hebron University Hospital 

and observed a high number of requests for systemic connective tissue 

disorders (4). A subsequent prospective study of patients treated with 

off-label drugs in five public hospitals in Catalonia showed that the 

most frequently requested drug was rituximab, which was used in 22 

different indications, including SLE (5).

SLE is an autoimmune disease that can cause a heterogeneous 

pattern of organ damage with different clinical characteristics, 

variable course, and prognosis. The optimal treatment for SLE 

remains uncertain (6). Current therapies include the use of 

antimalarial agents, glucocorticoids, and other immunosuppressive 

therapies, including some biologics. Hydroxychloroquine is 

recommended for all patients, unless contraindicated, and 

glucocorticoids can be used at doses and route of administration 

that depend on the type and severity of the organ involvement. In 

patients not responding to hydroxychloroquine, alone or in 

combination with glucocorticoids, or in patients unable to reduce 

glucocorticoid use at doses acceptable for chronic use, the 

addition of immunomodulatory or immunosuppressive agents 

such as methotrexate, azathioprine or mycophenolate should 

be considered. Also, in practice, immunosuppressive drugs are 

often used to avoid use of glucocorticoids and to achieve a better 

control of the disease. Cyclophosphamide is usually reserved for 

those patients with organ or life-threatening disease or as a rescue 

therapy in patients not responding to other 

immunosuppressive agents.

Some patients, however, have inadequate responses to standard-

of-care and can be defined as patients with residual disease activity, 

glucocorticoid resistance and/or frequent relapses. The treatment 

options for these patients include the use of biologics. It is known that 

B-cells have a critical role in the pathogenesis of SLE and there is

evidence to support beneficial effects of B-cell targeting agents (7–11).

Belimumab, a monoclonal antibody that inhibits B-cell activating

factor (BAFF), has shown positive results in randomized clinical trials 

(11, 12) and in real life setting studies (13). It is currently

recommended for extrarenal disease with inadequate control to first-

line treatments and has recently been approved for patients with lupus 

nephritis (6).

The results of the EXPLORER randomized controlled trial failed 

to show superiority of rituximab compared with placebo in patients 

with non-renal SLE (8). Some studies have shown efficacy in patients 

with severe autoimmune thrombocytopenia and haemolytic anemia 

(14–16). Also, some smaller open-labeled studies have reported a 

good response after rituximab (17–23). However, rituximab is 

currently only used off-label in patients with severe SLE refractory to 

other immunosuppressive agents, or in patients with contraindications 

to these agents.

The aim of this study is to assess the rate of response and 

tolerability of off-label use of rituximab in patients with resistant 

extrarenal SLE, as well as the clinical evolution of treated patients. 

Additionally, a thorough literature review of previously published 

observational studies regarding patients with SLE treated with 

rituximab was performed.

2. Materials and methods

A retrospective observational study of adult patients with

extrarenal SLE treated with off-label rituximab at the Vall d’Hebron 

University Hospital from January 2013 to December 2020 was 

performed. The patients who received rituximab for the treatment 

of acute lupus nephritis were excluded from this study. Patients 

were identified from a register of the off-label drug requests received 

at the Pharmacy department. Patients were followed-up until 

December 2021. The study was conducted at the Clinical 

Pharmacology department, in collaboration with the Internal 

Medicine department.

A review of electronic medical records was carried out to obtain 

demographic data, clinical data, information on the clinical 

manifestation that motivated for rituximab use (clinical, biological, 

pathological and image data), dosage and treatment regimen of 

rituximab, previous and concomitant treatments, short-term and 

long-term rituximab treatment outcomes, and adverse events. This 

information was verified by consulting the clinicians responsible for 

the patient’s care. Study data were collected and managed using 

REDCap electronic data capture tools hosted at Vall d’Hebron Institut 

de Recerca (VHIR) (24, 25).
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Treatment response was classified as complete remission, partial 

remission, or no response according to the current guidelines and 

Systemic Lupus Erythematosus Disease Activity Index (SLEDAI)-

based definitions (26). The Definitions Of Remission In SLE 

(DORIS) Task Force recommends a single definition of remission 

in SLE based on SLEDAI (26). Complete remission was defined 

according to the 2021 DORIS definition (26). Partial remission was 

defined as a 50% improvement in Systemic Lupus Erythematosus 

Disease Activity Index 2000 (SLEDAI-2 K) compared to baseline. 

When none of these criteria were met, the outcome was classified 

as no response.

Additionally, among patients with autoimmune 

thrombocytopenic purpura, a complete response was defined as a 

platelet count of ≥100,000 platelets/mm3 and a partial response as 

20,000 - < 100,000 platelets/mm3. No change in the platelet count 

or a platelet count of <20,000 platelets/mm3 was considered as no 

response. An improvement of the hemoglobin and/or white cell 

counts compared to baseline was defined as a partial response and 

a normalization was defined as a complete response. No change 

in hemoglobin and/or white cell counts was considered as no 

response. Responses in other clinical manifestations, such as 

cutaneous, articular, and neurological manifestations, were 

defined as an improvement (partial response) or disappearance 

(complete response) compared to baseline as reported in the 

electronic medical records. No clinical change was considered as 

no response.

Treatment outcomes were assessed 2 to 6 months after each 

rituximab treatment cycle. Serological markers were assessed at 

baseline and after rituximab treatment including complement (C3 and 

C4; normal values 85–180 and 10–40 mg/dl, respectively), erythrocyte 

sedimentation rate (ESR; normal <20 mm/h), double-stranded DNA 

antibodies (Anti-dsDNA; negative <27 UI/mL, indeterminate 27–35 

UI/mL, positive >35 UI/mL), and immunoglobulin G (IgG; normal 

700–1,600 mg/dl). Circulating CD19+ B-cell levels were also obtained 

when available.

Disease flares were defined according to the Safety of Estrogens in 

Lupus Erythematosus National Assessment (SELENA)-SLEDAI flare 

index considering changes in SLEDAI score and/or individual 

manifestations, changes in treatment, need for hospitalization and/or 

changes in PhGA (27).

All patients treated with rituximab in the Vall d’Hebron University 

Hospital receive premedication before rituximab infusions, which 

consists of paracetamol, methylprednisolone, and antihistaminic 

drugs, and after, they all receive prophylactic treatment with 

trimethoprim/sulfamethoxazole to prevent Pneumocystis 
jirovecii infection.

Adverse events were classified according to the Medical 

Dictionary for Regulatory Activities MedDRA (28) and were assessed 

according to the algorithm of the Spanish Pharmacovigilance System 

(29, 30). The International Classification of Diseases 11th revision 

(ICD-11) was used to classify medical indications for rituximab 

use (31).

This study was conducted according to international ethical 

recommendations and was approved by the local Research Ethics 

Committee following the national directives related to observational 

studies. Patient consent was waived because the study was 

retrospective, containing deidentified data.

Statistical analysis of categorical and continuous variables was 

performed by proportions, median and interquartile range (IQR), 

respectively. Statistical differences were assessed using the 

Wilcoxon signed-rank test. Significance was set at a level of 0.05 

and was two-tailed. Kaplan–Meier curves were used to estimate 

the time to flare. The analysis was performed using R software 

4.1.3 (32).

A search in PubMed was performed using the MeSH terms 

“Rituximab” and “Lupus Erythematosus, Systemic” together with free 

text “rituximab” and “Systemic Lupus Erythematosus,” up to 

December 2022. Previously published observational studies in English 

and Spanish were included. Clinical trials, case series, case reports and 

book chapters were excluded.

3. Results

During the study period, 44 requests for off-label use of rituximab 

were received for 33 patients presenting non-renal manifestations of 

SLE. All requests were approved and administered.

The median age of patients was 45 years (IQR 36–55) and 32 

(97%) were female. Their baseline characteristics can be  seen in 

Table 1.

When rituximab was requested, patients could have more than 

one clinical manifestation. The most frequent symptoms and/or signs 

that motivated rituximab use were thrombocytopenia (n = 10; 30.3%. 

Six patients had symptomatic thrombocytopenia. The most common 

symptoms were petechiae and hematomas), arthritis (n = 10; 30.3%) 

and neurological manifestations (n = 8; 24.2%). Other indications were 

cutaneous lupus (n = 5; 15.2%), neutropenia (n = 1; 3%), hemolytic 

anemia (n = 1; 3%) and optic neuritis (n = 1; 3%). There were 5 patients 

(15.2%) with concomitant antiphospholipid syndrome, and 2 (6.1%) 

with autoimmune hepatitis. Five patients (15.2%) also had renal 

involvement at some point, but they did not have renal activity when 

rituximab was requested and administered. The most frequent 

comorbidity was hypertension. Median follow-up was 5.9 years (IQR 

3.7–7.2).

Most patients had received previous immunosuppressive therapies 

with a median of 5 (IQR 3–6) different agents and had refractory or 

relapsing disease. The median time from diagnosis to the first 

rituximab cycle was 7.1 years (IQR 2.6–11.8). The median number of 

rituximab cycles for each patient was 1 (IQR 1–2). Twenty-one 

patients (63.6%) had only one cycle of rituximab, and 12 (36.4%) 

received more than one cycle. The median number of years between 

the first course and the second course was of 2.5 years (IQR 1.6–3.6). 

The main organic manifestations of the patients that received more 

than one course of rituximab (n = 12) were neurologic manifestations 

(5; 41.7%), joint involvement (4; 33.3%), and thrombocytopenia 

(3; 25.0%).

Thirty-five cycles (79.5%) consisted of the administration of 

two doses of 1,000 mg given intravenously with a 2-week interval, 

seven (15.9%) were low-dose rituximab regimens consisting of 

four weekly doses of 100 mg given intravenously (total dose 

400 mg), and two (4.5%) cycles were adjusted to body surface 

(375 mg/m2 for 4 weeks). All patients who received low-dose 

rituximab cycles had thrombocytopenia as their main 

disease manifestation.
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3.1. Disease activity

Response was assessed after a median of 3 months (IQR 2–4). 

After the majority of the 44 rituximab cycles a partial remission was 

achieved (n = 31; 70.5%); however, no response was observed in 11 

(25.0%) of them. A complete remission was achieved in two (4.5%). 

The median SLEDAI-2 K score declined from 9 (IQR 5–13) at baseline 

to 1.5 (0–4) after rituximab treatment (p < 0.00001).

The median number of flares before (from diagnosis to the first 

cycle) and after receiving treatment with rituximab was 4 (IQR 3–5) 

and 2 (IQR 0–3), respectively (p = 0.00008), with a rate of 48.4 flares 

per 100 patient-years and 37.3 flares per 100 patient-years, respectively. 

Eleven patients (33.3%) had flares in the main clinical manifestation 

that led to the use of rituximab.

Most patients (66.7%) had a partial remission after rituximab 

treatment, however 7 (21.2%) never responded, Table 2. Among the 

12 patients that received more than one course of rituximab, one 

patient responded completely after the first course, and partially after 

the second. Nine patients had a partial response after the first course 

and the majority (7/9) also responded partially after the second course 

(the remaining two patients had no response). Two patients had no 

response after the first course, but still received one more rituximab 

cycle to which they did equally not respond.

Among patients with thrombocytopenia, nine (90%) had a 

complete or partial response after rituximab. Seven patients with 

thrombocytopenia (70%) received low-dose rituximab (100 mg 

weekly for 4 weeks), from these, a complete response was observed 

in one and partial response in five. The median platelet count 

before and after receiving treatment with rituximab was 48,000 

(IQR 14,000-60,000) and 188,000 (IQR 119–213), respectively 

(p = 0.00148). Four patients had baseline platelet counts lower 

than 20,000 platelets/mm3. Some patients only had 

thrombocytopenia as a clinical manifestation; thus, the change in 

their SLEDAI-2 K score was minimal or even inexistent. However, 

among the total of patients with thrombocytopenia there was a 

decrease in the median SLEDAI-2 K score from 3.5 (IQR 1.5–5) to 

1 (IQR 0–3) because some of them had other manifestations. 

Table 3 shows change in disease activity before and after treatment 

with rituximab.

TABLE 1 Baseline characteristics.

Baseline characteristics Patients with extrarenal 
SLE disease activity 

(n�=�33)

Age (years), median (IQR) 45 (36–55)

Sex

Women, n (%) 32 (97.0%)

Men, n (%) 1 (3.0%)

Tobacco smoking, n (%) 5 (15.2%)

Alcohol consumption, n (%) 1 (3.0%)

Comorbidities

Hypertension, n (%) 6 (18.2%)

Antiphospholipid syndrome, n (%) 5 (15.2%)

Dyslipidemia, n (%) 2 (6.1%)

Type 2 diabetes, n (%) 1 (3.0%)

Main clinical manifestations*

Thrombocytopenia, n (%) 10 (30.3%)

Joint involvement, n (%) 10 (30.3%)

Neurological manifestations, n (%) 8 (24.2%)

Skin manifestations, n (%) 5 (15.2%)

Neutropenia, n (%) 1 (3.0%)

Hemolytic anemia, n (%) 1 (3.0%)

Optic neuritis, n (%) 1 (3.0%)

Number of organs involved, median (IQR) 2 (1–2)

1 organ involved, n (%) 10 (30.3%)

2 organs involved, n (%) 15 (45.5%)

>2 organs involved, n (%) 8 (24.2%)

Serological markers

C3 (mg/dL), median (IQR) 84.5 (65.7–109)

C4 (mg/dL), median (IQR) 12.8 (7–20)

ESR (mm/h), median (IQR) 28 (18–39)

Anti-dsDNA (IU/mL), median (IQR) 54.8 (12–323)

IgG (g/L), median (IQR) 1,255 (1,020 -1,661)

SLEDAI-2 K score, median (IQR) 9 (5–13)

SLE flares before RTX, median (IQR) 4 (3–5)

Disease duration (years), median (IQR) 7.1 (2.6–11.8)

Previous treatment with antimalarial 

agents, n (%)
18 (54.5%)

N° of previous immunosuppressive agents, 

median (IQR)
5 (3–6)

Previous immunosuppressive agents

Oral corticosteroids, n (%) 30 (90.9%)

IV corticosteroids, n (%) 10 (30.0%)

Mycophenolate mofetil, n (%) 26 (78.8%)

Tacrolimus, n (%) 18 (54.5%)

Azathioprine, n (%) 10 (30.0%)

Ciclosporin, n (%) 7 (21.2%)

Etanercept, n (%) 6 (18.2%)

Cyclophosphamide, n (%) 5 (15.2%)

Belimumab, n (%) 1 (3.0%)

Dose of oral corticosteroids (mg), median 

(IQR)
5 (5–13.8)

Previous treatment with IVIG, n (%) 8 (24.2%)

Anti-dsDNA, anti-double stranded DNA antibodies; C3, complement component 3; C4, 

complement component 4; ESR, erythrocyte sedimentation rate; IgG, Immunoglobulin G; 

IQR, interquartile range; IV, intravenous; IVIG, intravenous immunoglobulin; RTX, 

rituximab; SLE, Systemic Lupus Erythematosus; SLEDAI-2 K, Systemic Lupus Erythematosus 

Disease Activity Index 2000. *When rituximab was requested, patients could have more than 

one clinical manifestation.

TABLE 1 (Continued)

Baseline characteristics Patients with extrarenal 
SLE disease activity 

(n�=�33)

(Continued)
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Four in 5 patients (80%) with skin disorders and all patients 

(100%) with neurological manifestations had either a complete or a 

partial response after rituximab cycles. However, only 50% (5 in 10) 

of patients with a predominant joint involvement had some response 

to rituximab.

All patients but one received other concomitant treatments to 

treat SLE flares. The median number of concomitant therapies was 3 

(IQR 2–3), and the most frequent were high-dose intravenous and/or 

oral glucocorticoids (42.4 and 72.7%, respectively).

All patients needed further immunosuppressive therapies during 

follow-up to maintain remission or to treat new flares. The median 

number of immunosuppressive agents after rituximab treatment was 

3 (IQR 2–5). Nineteen patients (57.6%) started treatment with new 

immunosuppressive agents after rituximab. Table 4 shows concomitant 

therapies and treatments after rituximab.

The median time to relapse after the first cycle of rituximab was 

598 days (95% CI, 221–1,130) [1.6 years (95% CI, 0.6–3.1); 

Figure 1].

3.2. Serological markers of disease activity

3.2.1. Inflammatory markers
At baseline, 19 (57.6%) and 3 (9.1%) patients had positive and 

intermediate anti-dsDNA levels assessed by enzyme linked 

immunosorbent assay (ELISA), respectively. As seen in Table 5, anti-

dsDNA levels decreased significantly after treatment with rituximab. 

Seventeen (51.5%) and 13 (39.4%) patients had decreased C3 and C4 

levels at baseline, respectively. Thirteen (39.4%) patients had decreased 

levels of both C3 and C4. Although complement levels seem to 

increase after rituximab, the difference did not reach statistical 

significance. Before and after levels for other markers can be seen in 

Tables 4, 5 for all patients and according to their main SLE 

manifestation, respectively.

3.2.2. Circulating CD19-positive B lymphocytes
Circulating CD19-positive B cells were not routinely identified at 

baseline for these patients; thus, no comparison can be made after 

receiving treatment with rituximab. The median CD19-positive 

TABLE 3 Before and after disease activity, treatment, and serological markers.

Thrombocytopenia 
n�=�10

Joint involvement 
n�=�10

Cutaneous lupus 
n�=�5

Neurolupus 
n�=�8

Before After Before After Before After Before After

SLEDAI-2 K score, 

median (IQR)

3.5  

(1.5–5)

1  

(0–3)

12  

(7.3–15.8)

4  

(2.5–6)

12  

(12–13)

5  

(2–8)

11  

(8–16)

0  

(0–2)

SLE flares,  

median (IQR)

4  

(3.3–5)

1.5  

(0.3–3.8)

5  

(4–6.5)

3  

(2–4.8)

5  

(5–5)

2  

(2–5)

3  

(2–5.5)

2  

(1–2.5)

Treatment with 

antimalarial agents, n (%)
6 (60%) 5 (50%) 6 (60%) 7 (70%) 2 (40%) 2 (40%) 2 (25%) 3 (37.5%)

Number of IS agents, 

median (IQR)

3.5  

(3–5.8)

3  

(2.3–3.8)

5  

(4–6)

4  

(3–5)

4  

(4–5)

3  

(2–3)

3  

(2–5)

2  

(2–3.5)

IVIG, n (%) 5 (50%) 2 (20%) 2 (20%) 0 0 1 (20%) 1 (12.5%) 1 (12.5%)

Oral corticosteroids, n (%) 10 (100%) 7 (70%) 10 (100%) 8 (80%) 5 (100%) 4 (80%) 7 (87.5%) 5 (62.5%)

IV corticosteroids, n (%) 2 (20%) 2 (20%) 1 (10%) 5 (50%) 2 (40%) 1 (20%) 4 (50%) 1 (12.5%)

C3 (mg/dL),  

median (IQR)

108  

(79.3–136)

114  

(97.9–129)

69.70  

(59.9–99.8)

83  

(70.6–110.5)

89.9  

(84–102)

103  

(90.2–119)

65.7  

(51–89.6)

84  

(74.5–98.5)

C4 (mg/dL),  

median (IQR)

15.65  

(9.9–19.6)

19.3  

(16.9–23.7)

9.14  

(7.31–18.5)

15.4  

(12–19.7)

12.8  

(10–16)

16  

(15.9–23.5)

13.9  

(6.5–15.8)

17.3  

(12.9–21.4)

ESR (mm/h),  

median (IQR)

29  

(18.3–37)

15  

(14–20)

31.5 

 (22–57.3)

20  

(17–24.5)

20  

(20–42)

20  

(18–24)

20  

(18.5–33)

24  

(19.5–34.5)

Anti-dsDNA (IU/ml), 

median (IQR)

47.53  

(12.7–141.5)

12  

(10–70.8)

294.28  

(37.71–459.3)

125  

(36.5–347.8)

358  

(50.2–591.9)

125  

(50.5–146.2)

99  

(32.4–420.4)

28.6  

(10.5–167.2)

IgG (g/L),  

median (IQR)

1,260.5  

(1,128.5-1,466.5)

1,287 

 (1,040-1,546)

1,788.50 

(1,688.5-1,951.3)

1,673  

(1,344.5-2,008)

1,163  

(784–1,365)

1,009  

(607–1,402)

1,025 

 (956–1,239)

1,041  

(918.5–1,349.5)

Anti-dsDNA, anti-double stranded DNA antibodies; C3, complement component 3; C4, complement component 4; ESR, erythrocyte sedimentation rate; IgG, Immunoglobulin G; IQR, 

interquartile range; IS, immunosuppressive; IVIG, intravenous immunoglobulin; IV, intravenous; RTX, rituximab; SLE, systemic lupus erythematosus; SLEDAI-2 K, Systemic Lupus 

Erythematosus Disease Activity Index 2000.

TABLE 2 Observed treatment outcomes.

Patients, n 33

Always CR, n (%) 1 (3.0%)

Always PR, n (%) 22 (66.7%)

Always NR, n (%) 7 (21.2%)

Some response after the first cycle but NR 

after subsequent cycles, n (%)

2 (6.1%)

CR after first cycle, PR after subsequent 

cycles, n (%)

1 (3.0%)

CR, complete remission; NR, no response; PR, partial remission.
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peripheral B cell proportion at 2–4 months after rituximab cycles was 

0.05% (IQR 0–0.14), and the median count was 0.0 × 109/L (IQR 

0.0–0.005).

3.3. Adverse events

Nine patients (27.6%) had adverse events that were probably 

related to rituximab during the study period (Table 6). One patient 

had two adverse events. Six patients (18.2%) had infusion-related 

adverse reactions, such as skin rash, uvular edema, and dizziness 

during the infusion. One patient had an anaphylactic shock during the 

infusion that required medical attention and treatment with 

adrenaline and intravenous dexchlorpheniramine. No further 

rituximab cycles were administered to this patient. There was also one 

serum sickness-like reaction, and one patient with 

persistent hypogammaglobulinemia.

Furthermore, 19 patients (57.6%) had one or more infectious 

complications during follow-up, mostly respiratory and urinary tract 

infections, and seven (21.2%) required admission to hospital. Nine 

patients (27.3%) had reported infections before rituximab, being the 

most common urinary tract infections, and three of them required 

admission to hospital.

4. Discussion

The results of this study show that off-label rituximab among our 

patient cohort was mainly used for the treatment of thrombocytopenia, 

arthritis, neurological manifestations, and cutaneous lupus. Some 

response was achieved after most rituximab cycles and there was a 

significant decline in the SLEDAI-2 K score after rituximab compared 

to baseline scores. Most patients had received immunosuppressive 

treatments before the first rituximab request and had refractory or 

relapsing disease. There was a significant decrease in the number of 

disease flares after rituximab use. Patients with thrombocytopenia had 

a significant improvement of platelet counts after receiving rituximab 

albeit some did not have an important difference in SLEDAI-2 K 

scores before and after treatment. This is because thrombocytopenia 

does not have a big impact in the SLEDAI-2 K score. Patients with skin 

disorders or neurological manifestations also had a partial or complete 

response. However, only half of patients with a predominant joint 

involvement had either a complete or a partial response. All patients 

required further immunosuppressive treatment after rituximab either 

to maintain remission or to treat new flares.

Some previous studies have been conducted on patients with 

SLE and idiopathic thrombocytopenic purpura (SLE-ITP) treated 

with rituximab and have been consistent with their results (33–36). 

Currently, rituximab is recommended in the guidelines for patients 

who are refractory to corticosteroids and other immunosuppressants 

(27). A recent study described the use of low-dose rituximab for 

severe refractory SLE-ITP with a response rate of 60% (37). 

However, a large proportion of patients failed to respond to 

rituximab, with no improvement after dose and interval adjustment. 

The cause for the failure was unclear. Analysis of spleen samples 

from patients who failed rituximab showed that rituximab 

completely depleted peripheral B cells and had no effect on splenic 

plasma cells, while the remaining plasma cells continued to secrete 

anti-platelet antibodies.

The median time from the first administration of rituximab to 

relapse was of almost 20 months in our study. Other similar 

observational studies have reported variable results (15, 21, 38–40). 

The study by Vital et al. showed a wide variability and suggested that 

time-to-relapse could be divided into two phases: 14 patients relapsed 

within the subsequent 12 months after rituximab and were classified 

as “early relapse,” and the remaining (n = 25) had a much longer time-

to-relapse (median of 33 months) and were classified as “late 

relapse” (41).

Our results show that there was a significant decrease in anti-

dsDNA antibody levels after treatment with rituximab, compared with 

baseline levels, which is consistent with the known biologic effect of 

rituximab treatment already observed in previous studies. However, 

there was no significant difference in C3 and C4 levels or other 

serological markers of disease activity. Previous evidence has showed 

that the association between these markers and response to treatment 

TABLE 4 Concomitant treatment and therapies after rituximab.

Patients with extrarenal 
SLE disease activity 

treated with rituximab 
(n�=�33)

Concomitant treatment

N° of concomitant immunosuppressive 

agents, median (IQR)

3 (2–3)

Concomitant immunosuppressive agents, 

n (%)

 Prednisone 24 (72.7%)

Mycophenolate mofetil 16 (48.5%)

High-dose methylprednisolone 14 (42.4%)

 Tacrolimus 10 (30.3%)

Dose of oral corticosteroids (mg), median 

(IQR)

10 (5–20)

IVIG, n (%) 2 (6.1%)

Antimalarial agents, n (%) 9 (27.3%)

Treatment after RTX

N° of IS agents after RTX, median (IQR) 3 (2–5)

IS agents, n (%)

 Prednisone 27 (81.8%)

Mycophenolate mofetil 25 (75.8%)

 Tacrolimus 12 (36.4%)

 Cyclophosphamide 10 (30.3%)

High-dose methylprednisolone 6 (18.2%)

 Ciclosporin 4 (12.1%)

 Belimumab 2 (6.1%)

Dose of oral corticosteroids (mg), median 

(IQR)

5 (2.5–5)

New IS agents, n (%) 19 (57.6%)

IVIG, n (%) 3 (9.1%)

Antimalarial agents, n (%) 13 (39.4%)

IQR, interquartile range; IS, immunosuppressive; IVIG, intravenous immunoglobulin; RTX, 

rituximab; SLE, Systemic Lupus Erythematosus.
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and later events such as the risk of relapse and subsequent morbidity 

and mortality is not clear. Thus, the DORIS 2021 Task Force did not 

recommend the inclusion of serology (anti-dsDNA and complement) 

in the definition of remission (26).

The interpretation of these results should be  carried out 

considering that most patients were refractory to or dependent on 

other treatments, and that they were receiving concomitant 

immunosuppressive agents, which means that they had an active 

disease with moderate to severe symptoms.

Available evidence for using rituximab to treat these patients is 

variable. The EXPLORER trial, published in 2010, assessed the efficacy 

and safety of rituximab versus placebo in 257 patients with 

moderately-to-severely active extrarenal SLE over 52 weeks (8). No 

significant differences were observed between rituximab and placebo 

in the primary and secondary efficacy endpoints; however, a beneficial 

effect of rituximab was noted in the African American and Hispanic 

patients. Some explanations have been proposed to justify the trial 

failure, such as the association of immunosuppressive medication and 

even patient heterogeneity and inappropriate design of endpoints (42, 

43). Furthermore, it is worth noting that patients who had organ-

threatening lupus requiring significant use of glucocorticoids or recent 

treatment with cyclophosphamide or a calcineurin inhibitor, and 

those who had received previous treatment with B cell-targeted drugs 

were excluded from the EXPLORER trial. As we have seen, this is far 

from the reality of patients with non-renal SLE treated with rituximab 

in clinical practice. The patients included in our study had a greater 

previous exposure to immunosuppressive agents. This suggests that 

the results from available clinical trials may not be  applicable in 

patients with a more severe disease, such as the ones included in this 

study. Additionally, physicians often assess the clinical response to 

rituximab according to the improvement, disappearance, or no change 

in the main organ manifestations, as well as the change in disease 

activity indexes. Thus, the results from observational studies that also 

include this assessment can be more relevant to real world settings. It 

is suggested that rituximab, if used earlier, might offer significant 

advantages in some patients in the duration of active disease, and 

avoiding side effects of multiple immunosuppressive agents and 

chronic use of corticosteroids (44).

Unfortunately, due to the lack of indication, rituximab might not 

be available for similar patients with SLE from other settings that do 

not have an easy access to off-label prescription (45). Our experience 

with the management of these patients and off-label use of medicines, 

such as rituximab, can add to the existing evidence and might help 

with decision taking in other centers that can encounter patients with 

similar needs. Table  7 summarizes the main characteristics of 

previously published observational studies that include data from 

patients with SLE that were treated with rituximab. Their main results 

can be seen in Supplementary Table S1. Even after the publication of 

the results from the EXPLORER trial, some patients have still received 

FIGURE 1

Time-to-flare after the first course of rituximab.

TABLE 5 Serological markers of disease activity before and after 

treatment with rituximab for all patients.

Serological 
markers

Before RTX, 
median (IQR)

After RTX, 
median (IQR)

p

IgG (g/L) 1,259.5 (1,005–1,743.5) 1,236 (944.8–1,533.8) 0.005

Anti-dsDNA (IU/mL) 64.3 (12–373.9) 32.7 (10–173) 0.003

ESR (mm/h) 28 (16.5–43) 20 (14–29) 0.009

C3 (mg/dL) 83.3 (62.9–104.8) 95.5 (76.4–117.3) 0.459

C4 (mg/dL) 12.4 (7–18.9) 17.2 (11.1–23.2) 0.091

Anti-dsDNA, anti-double stranded DNA antibodies; C3, complement component 3; C4, 

complement component 4; ESR, erythrocyte sedimentation rate; IgG, Immunoglobulin G; 

IQR, interquartile range; RTX, rituximab.
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rituximab in clinical practice and some results from observational 

studies have been published. The studies published by Terrier et al. 

and Fernández-Nebro et al. both show a significant reduction in the 

mean SELENA-SLEDAI scores, and both observed significant results 

in patients with thrombocytopenia, joint involvement, and cutaneous 

lupus (15, 21). Our results showed the best responses in patients with 

thrombocytopenia (90%), skin involvement (80%) or neurological 

manifestations (100%). However, only half of patients with joint 

involvement had some degree of response to rituximab. There are 

multiple reasons that can explain these differences, including the small 

number of patients, patient heterogeneity, variations in the assessment 

of outcomes and the use of different disease activity scores. Moreover, 

in our study the clinical and/or laboratory response was assessed for 

each main organ involvement, in addition to the SLEDAI score 

change. This was not done equally in previous observational studies; 

thus, some difference can be expected.

Since circulating CD19+ B cells were not routinely identified at 

baseline for all patients and were not assessed in every single 

follow-up visit after the first one in clinical practice, it is difficult to 

see their evolution and change over time and their association with 

disease remission and relapse. CD19+ B cell depletion is a marker 

for rituximab’s biologic effect and, despite some authors (41) have 

found an association with disease remission and clinical response, 

this has not always been the case. The effect of rituximab on B cells 

is transient and some variability across patients in the response is 

expected, which can be partially explained by the reduction of the 

frequency of specific B cell subsets and phenotypes that can differ 

between patients (53). The study by Jónsdóttir et al. showed that 

patients with low baseline levels of CD19-positive lymphocytes can 

also respond to depletion with rituximab, due to the lack of 

correlation between peripheral blood and the rest of the population 

of CD19-positive B cells in the lymphoid tissues (20). Another 

study did not observe any relationship between the duration of 

peripheral B cell depletion and disease flare (54). Other studies have 

found that B cell depletion leads to an increase in B-cell activating 

factor (BAFF) levels in the spleen and serum, which promotes 

plasma cell survival and differentiation into long-lived plasma cells. 

These long-lived plasma cells may be the reason for the failure of 

rituximab treatment (55). In the EXPLORER trial, approximately 

9.5% of the treated patients did not achieve B cell depletion on day 

15, with maintenance of increased levels until day 84. An ad hoc 

analysis removing patients with incomplete B cell depletion did not 

change de primary outcome (8).

The adverse events identified in our study are similar to the 

already known safety profile for rituximab and to those previously 

TABLE 6 Summary of adverse events.

Adverse event n (%)

Infusion-related reaction 6 (18.2%)

Fever 1 (3.0%)

Hypogammaglobulinemia 1 (3.0%)

Serum sickness-like reaction 1 (3.0%)

Anaphylactic shock 1 (3.0%)

Infections

Respiratory tract infection 9 (27.3%)

Urinary tract infection 8 (24.2%)

Gastrointestinal infection 2 (6.1%)

COVID-19 1 (3.0%)

Sepsis with septic shock 1 (3.0%)

TABLE 7 Summary of previously published observational studies.

References Study 
design

n Assessment 
of response

Organ-
specific 
results

Gottenberg et al. 

(46)

Retrospective 

cohort

13 SLEDAI No

Smith et al. (38) Prospective 

cohort

11 BILAG No

Tokunaga et al. 

(47)

Prospective 

cohort

10 SLEDAI + clinical 

change in 

neuropsychiatric 

manifestations

Yes (NP)

Jónsdóttir et al. 

(48)

Prospective 

cohort

16 SLEDAI and 

BILAG

No

Lu et al. (18) Prospective 

cohort

50 BILAG No

Catapano et al. 

(39)

Prospective 

cohort

31 BILAG No

Terrier et al. (15) Prospective 

cohort

136 SELENA-SLEDAI 

+ clinical change 

+ platelet and 

hemoglobin level 

change

Yes (C, A, K, 

B, S, CNS, 

H, PN, L)

Vital et al. (41) Prospective 

cohort

39 BILAG No

Turner-Stokes 

et al. (49)

Prospective 

cohort

18 BILAG No

Pinto et al. (50) Prospective 

cohort

42 SELENA-SLEDAI 

+ clinical change 

+ platelet and 

hemoglobin level 

change

Yes (K, NP, 

B, MS, H, L)

Fernández-Nebro 

et al. (21)

Retrospective 

cohort

128 SELENA-SLEDAI. 

No additional 

organ-specific 

assessment of 

clinical change.

Yes (MS, C, 

K, B, N, H, 

L, other)

Witt et al. (51) Retrospective 

cohort

85 SELENA-SLEDAI 

+ presence of 

disease 

manifestations

Yes (A, B, C, 

CNS, K, MS, 

N, S)

Gómez et al. (52) Retrospective 

cohort

20 SLEDAI No

Cassia et al. (40) Retrospective 

cohort

147 ECLAM + 

physician 

assessment.

No

*A, articular; B, blood; C, cutaneous; CNS, Central nervous system; H, heart; K, kidney; L, 

lung; MS, musculoskeletal; N, neurological; NP, neuropsychiatric; PN, peripheral 

neuropathy; S, serositis. BILAG, British Isles Lupus Assessment Group; ECLAM, European 

Consensus Lupus Activity Measurement; SELENA-SLEDAI, Safety of Estrogens in Lupus 

Erythematosus National Assessment- Systemic Lupus Erythematosus Disease Activity Index; 

SLEDAI:, Systemic Lupus Erythematosus Disease Activity Index.
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published in clinical trials and observational studies (8, 17–23). More 

than half of the patients had one or more infectious complications 

during the study period. However, once more it is worth noting that 

most patients were receiving other immunosuppressive agents 

concomitantly. In the EXPLORER trial, the proportion of patients 

with infectious adverse events was similar between the two groups 

(rituximab 82.2%; placebo 83.0%). Infusion-related reactions are a 

known adverse event related to rituximab administration. In the 

EXPLORER trial, a 13.6% of patients had an infusion-related reaction 

(18.2% in our study). It is worth mentioning that secondary inefficacy 

related to infusion reactions and anti-drug antibodies occur in 

approximately 14% of SLE patients receiving repeated rituximab 

courses (41).

Some patients in our study were treated with low-dose (100 mg, 4 

doses) rituximab. It has been suggested to reduce the 

immunosuppressive burden and, thus, the risk of adverse reactions 

and infections. However, the available data on its efficacy is still 

limited. Only few studies have evaluated the role of low-dose 

rituximab in SLE, and these were only in patients with lupus-induced 

thrombocytopenia (56, 57).

Other B-cell depletion agents that have data in non-renal SLE 

patients are obinutuzumab, epratuzumab, and ofatumumab (58–60). 

Some data support the use of B-cell survival factor inhibitors, such as 

belimumab, which was already approved by the EMA for SLE (10, 61). 

Other similar agents that have data in non-renal SLE are atacicept, 

bislimimod and tabalumab, but none has been approved for now 

(62–64). Additionally, anifrolumab, a human immonuglobulin G1 

kappa monoclonal antibody that binds to the type 1 interferon 

receptor, has recently been approved by the EMA for patients with 

autoantibody-positive SLE (65). Other therapies that have shown 

some results include plasma cell inhibition (bortezomib and 

daratumumab) (66–68), tyrosin kinase inhibition (tofacitinib and 

fenebrutinib) (69, 70) and forigerimod, a CD4 T-cell modulator, 

which is currently being evaluated in phase III clinical trials (71, 72). 

Iberdomide has been evaluated in a phase II clinical trial with 

promising results compared to placebo (73). Combination therapy 

with rituximab plus belimumab has obtained encouraging results in 

recent clinical trials both for patients with lupus nephritis and for 

patients with non-renal SLE (74–76). The use of CD19 CAR-T cell 

treatment in five patients with SLE has shown promising results and 

clinical trials are ongoing (77, 78).

It is worth noting that although belimumab is currently 

recommended for patients with extrarenal disease (61); it was scarcely 

used in our center. Most patients did not comply with the criteria for 

use established by the Catalan Health Service to improve belimumab 

efficiency and effectiveness, which were: adult patients with SLE with 

a score of >10  in the SELENA-SLEDAI scale at the moment of 

prescription, low C3 levels (< 90 mg/dl) and C4 levels (< 10 mg/dl), 

positive anti-dsDNA levels, who were receiving immunosuppressive 

treatment (azathioprine, mycophenolate, cyclophosphamide, 

methotrexate, calcineurin inhibitors, leflunomide) and/or high-dose 

corticoids during the last 6 months without response, and without 

active renal disease or neurological involvement.

The main limitation of this study is that it is an observational study 

with a retrospective design and without a control group. This implies a 

risk of bias and some missing results in clinical records that required 

handling in some analysis. Only one center was included in our study; 

thus, the results cannot be  extrapolated to other hospitals in other 

geographical areas. Additionally, since the criteria to evaluate the clinical 

response in the main clinical manifestations were based on the treating 

physician’s judgment, data on poor response might be increased.

However, the main strength of our study is that the participating 

center is a tertiary referral hospital with a high level of complexity and 

all patients are followed by experts in SLE and assessed and managed 

following the same criteria. Each patient was usually followed by the 

same expert in each visit, which reduces the variability in the 

assessment of the treatment outcomes. Furthermore, all rituximab 

requests were evaluated and approved by the hospitals’ drug and 

therapeutics committee, which guarantees an additional thorough 

assessment of each patient.

5. Conclusion

Thrombocytopenia, arthritis, and neurological manifestations

were the main symptoms that motivated off-label rituximab use in 

patients with extrarenal SLE in our center during the study period. 

Three-quarters of the treated patients achieved a response, but almost 

all of them were partial. There were clinical improvements in platelet 

counts, skin disorders and neurological symptoms, and a significant 

reduction in disease flares. However, most patients needed further 

immunosuppressive treatment to maintain remission or to treat new 

flares. Although rituximab can be an option for some patients with 

refractory and severe disease, future data from other anti-CD20 

agents or emerging therapies is needed to clarify the optimal 

treatment for patients with non-renal SLE.
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I. DISPOSICIONES GENERALES

MINISTERIO DE SANIDAD Y POLÍTICA SOCIAL
12002 Real Decreto 1015/2009, de 19 de junio, por el que se regula la disponibilidad

de medicamentos en situaciones especiales.

La Ley 29/2006, de 26 de julio, de garantías y uso racional de medicamentos y 
productos sanitarios, establece en su artículo 24 las garantías de disponibilidad de 
medicamentos en situaciones específicas y autorizaciones especiales.

En el apartado 3 de dicho artículo, se posibilita la prescripción y aplicación de 
medicamentos no autorizados a pacientes no incluidos en un ensayo clínico con el fin de 
atender necesidades especiales de tratamientos de situaciones clínicas de pacientes 
concretos; este acceso a medicamentos en investigación se conoce como uso compasivo. 
Según lo previsto en el Reglamento (CE) n.º 726/2004 del Parlamento Europeo y del 
Consejo, de 31 de marzo de 2004, por el que se establecen procedimientos comunitarios 
para la autorización y el control de los medicamentos de uso humano y veterinario y por el 
que se crea la Agencia Europea de Medicamentos, sería de aplicación en situaciones 
clínicas comprometidas, entendiéndose como tales las enfermedades crónicas o 
gravemente debilitantes o aquellas que ponen en peligro la vida del paciente, y que no 
pueden ser tratadas satisfactoriamente con un medicamento autorizado y comercializado. 
Por las características de estas situaciones, el uso compasivo se circunscribe al ámbito 
hospitalario.

El citado Reglamento (CE) n.º 726/2004 establece la conveniencia de un enfoque 
común en los Estados miembros en materia de criterios y condiciones para el uso compasivo 
de nuevos medicamentos antes de su autorización, y contempla un procedimiento de 
consulta al Comité de Medicamentos de Uso Humano de la Agencia Europea de 
Medicamentos estableciendo la posibilidad de elaborar protocolos de utilización con el 
objetivo de garantizar la equidad en el acceso a estos medicamentos en la Unión Europea. 
Dichos protocolos, denominados en este real decreto autorizaciones temporales de 
utilización, posibilitan, además, agilizar los trámites administrativos en estas situaciones 
clínicas comprometidas, ya que los pacientes que reúnan los requisitos indicados en el 
mismo podrían acceder al medicamento sin necesidad de una autorización individualizada 
de la Agencia Española de Medicamentos y Productos Sanitarios.

El artículo 24, apartado 3, de la Ley 29/2006, de 26 de julio, señala así mismo que el 
Ministro de Sanidad y Consumo establecerá las condiciones para la prescripción de 
medicamentos autorizados cuando se utilicen en condiciones distintas a las autorizadas, 
lo que en cualquier caso tendrá carácter excepcional.

Este precepto tiene su origen en el hecho de que existen algunas circunstancias en las 
que los datos clínicos que avalan un determinado uso terapéutico para un medicamento 
ya autorizado, no se encuentran recogidos en la ficha técnica del medicamento. Ello puede 
ser especialmente relevante en áreas terapéuticas en las que la actividad investigadora es 
muy intensa y el ritmo de evolución del conocimiento científico puede preceder a los 
trámites necesarios para incorporar dichos cambios en la ficha técnica del medicamento. 
También existen condiciones de uso establecidas en la práctica clínica, pero no 
contempladas en la autorización del medicamento, a menudo por ausencia de interés 
comercial para la realización de los estudios necesarios para obtener la autorización de la 
Agencia Española de Medicamentos y Productos Sanitarios.

Estos usos excepcionales de medicamentos en condiciones diferentes de las 
autorizadas caen dentro de la esfera de la práctica clínica, y por tanto, en el ámbito de 
responsabilidad del médico prescriptor, no requiriéndose una autorización caso por caso. 
No obstante, existen ciertas situaciones en las que es recomendable que la Agencia 
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Española de Medicamentos y Productos Sanitarios emita una recomendación basada en 
la evidencia disponible en materia de eficacia y seguridad.

Hasta la fecha, el uso en condiciones diferentes de las autorizadas en el ámbito 
hospitalario, estaba sujeto al régimen establecido para el uso compasivo de medicamentos 
en investigación, por lo que es necesario establecer un procedimiento diferenciado para 
estas dos situaciones.

Por otra parte, el artículo 24, en su apartado 4, de la Ley 29/2006, de 26 de julio, 
establece la posibilidad de autorizar la importación de medicamentos no autorizados y 
destinados a su utilización en España, siempre que estén legalmente autorizados en otros 
países, cuando ello resulte imprescindible para la prevención, el diagnóstico o el tratamiento 
de patologías concretas por no existir en España alternativa adecuada autorizada para 
esa indicación concreta o por situaciones de desabastecimiento.

En todos estos casos de uso de medicamentos en condiciones especiales se debe 
aplicar escrupulosamente lo establecido por la Ley 41/2002, de 14 de noviembre, básica 
reguladora de la autonomía del paciente y de derechos y obligaciones en materia de 
información y documentación clínica, que establece el derecho del paciente o usuario a 
decidir libremente, después de recibir la información adecuada, entre las opciones clínicas 
disponibles y establece asimismo las condiciones para obtener el consentimiento del 
paciente tras proporcionarle la información pertinente.

En el marco del Plan de Reducción de Cargas Administrativas y de Mejora de la 
Regulación, es necesario simplificar las cargas administrativas para los solicitantes y 
aprovechar las ventajas que aportan las tecnologías de la información y la comunicación. 
Por ello, la Agencia Española de Medicamentos y Productos Sanitarios posibilitará la 
presentación telemática de las solicitudes contempladas en esta disposición y elaborará 
las instrucciones que recojan los modelos de solicitud simplificados.

Este real decreto tiene carácter de legislación de productos farmacéuticos a los efectos 
previstos en el artículo 149.1.16.ª de la Constitución y se adopta en desarrollo del 
artículo 24, apartados 3 y 4, y disposición final quinta de la Ley 29/2006, de 26 de julio, por 
lo que, junto con las disposiciones sobre dispensación de medicamentos que regulan los 
artículos 26 y 40 del Real Decreto 1345/2007, de 11 de octubre, por el que se regula el 
procedimiento de autorización, registro y condiciones de disponesación de los medicamentos 
de uso humano fabricados industrialmente, se completa el desarrollo reglamentario del 
artículo 24 de la Ley 29/2006, de 26 de julio, sin perjuicio de la aplicación directa de su 
apartado 5 en los casos de propagación supuesta o confirmada de agentes patógenos o 
químicos, toxinas o radiación nuclear.

Finalmente, en el proceso de elaboración de esta norma se ha consultado, entre otros, 
a las comunidades autónomas, al Consejo Interterritorial del Sistema Nacional de Salud y 
a los sectores afectados.

En su virtud, a propuesta de la Ministra de Sanidad y Política Social, con la aprobación 
previa de la Ministra de Administraciones Públicas, de acuerdo con el Consejo de Estado 
y previa deliberación del Consejo de Ministros en su reunión del día 19 de junio de 2009.

CAPÍTULO I

Disposiciones generales

Artículo 1. Objeto y ámbito de aplicación.

1. En aplicación de lo dispuesto en los apartados 3 y 4 del artículo 24 de la
Ley 29/2006, 26 de julio, de garantías y uso racional de medicamentos y productos 
sanitarios, mediante este real decreto se establecen:

a) Los requisitos para el uso compasivo, en condiciones excepcionales, de
medicamentos en fase de investigación clínica en pacientes que no formen parte de un 
ensayo clínico.

cv
e:

 B
O

E
-A

-2
00

9-
12

00
2

159



BOLETÍN OFICIAL DEL ESTADO
Núm. 174 Lunes 20 de julio de 2009 Sec. I.   Pág. 60906

b) Las condiciones para la prescripción de medicamentos autorizados cuando se
utilicen en condiciones distintas a las autorizadas, que en todo caso tendrá carácter 
excepcional.

c) El acceso de medicamentos no autorizados en España siempre que estén
legalmente comercializados en otros Estados.

2. Queda excluido del ámbito de aplicación de este real decreto la utilización de un
medicamento cuando su objetivo sea la investigación. Dicha práctica deberá considerarse 
como un ensayo clínico y seguir la normativa al respecto.

Artículo 2. Definiciones.

A los efectos de este real decreto se entenderá por:

1. Uso compasivo de medicamentos en investigación: utilización de un medicamento
antes de su autorización en España en pacientes que padecen una enfermedad crónica o 
gravemente debilitante o que se considera pone en peligro su vida y que no pueden ser 
tratados satisfactoriamente con un medicamento autorizado. El medicamento de que se 
trate deberá estar sujeto a una solicitud de autorización de comercialización, o bien deberá 
estar siendo sometido a ensayos clínicos.

2. Uso de medicamentos en condiciones diferentes de las autorizadas: el uso de
medicamentos en condiciones distintas de las incluidas en la ficha técnica autorizada.

3. Acceso a medicamentos no autorizados en España: utilización de medicamentos
autorizados en otros países pero no autorizados en España, cuando no cumplan con la 
definición de uso compasivo de medicamentos en investigación.

Artículo 3. Garantías de transparencia.

La Agencia Española de Medicamentos y Productos Sanitarios (en adelante la Agencia) 
asegurará el acceso a sus decisiones y recomendaciones contempladas en este real 
decreto a los centros sanitarios, a las autoridades competentes de las comunidades 
autónomas, al titular de la autorización de comercialización del medicamento o su 
representante, al solicitante de la autorización de comercialización o al promotor del 
medicamento en investigación, preservando, en todo caso, el cumplimiento de lo dispuesto 
en la Ley Orgánica 15/1999, de 13 de diciembre, de Protección de Datos de Carácter 
Personal, y en la Ley 41/2002, de 14 de noviembre, básica reguladora de la autonomía del 
paciente y de derechos y obligaciones en materia de información y documentación 
clínica.

Artículo 4. Cobertura de responsabilidad.

La cobertura de la responsabilidad por los daños derivados de los supuestos previstos 
en este real decreto se regirá por lo dispuesto en el artículo 46 de la Ley 44/2003, de 21 
de noviembre, de ordenación de las profesiones sanitarias.

Artículo 5. Importaciones.

Cuando los medicamentos destinados a los usos regulados en este real decreto, 
requieran ser importados, tal circunstancia deberá constar en las solicitudes previstas en 
los capítulos II y IV.

Artículo 6. Presentación telemática de las solicitudes.

Las solicitudes contempladas en este real decreto, salvo en casos excepcionales y 
debidamente justificados, se presentarán por vía o medios telemáticos a la Agencia 
conforme a lo previsto en el artículo 27.6 de la Ley 11/2007, de 22 de junio, de acceso 
electrónico de los ciudadanos a los Servicios Públicos.

Asimismo, las solicitudes deberán preservar el cumplimiento de lo dispuesto en la Ley 
Orgánica 15/1999, de 13 de diciembre, y en la Ley 41/2002, de 14 de noviembre.
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CAPÍTULO II

Uso compasivo de medicamentos en investigación

Artículo 7. Acceso al uso compasivo de medicamentos en investigación.

1. De acuerdo con los requisitos establecidos en este capítulo, la Agencia podrá
autorizar el uso compasivo de medicamentos en investigación, cuando se verifiquen los 
supuestos recogidos en la definición dada a este término en el artículo 2.1.

Con carácter previo, el promotor del ensayo clínico o el solicitante de la autorización 
de comercialización deberán manifestar su disposición a suministrar el medicamento en 
investigación para uso compasivo, así como cualquier otra información relevante al 
respecto.

2. El acceso al uso de medicamentos en investigación podrá efectuarse mediante
uno de los siguientes procedimientos:

a) Autorización de acceso individualizado.
b) Autorizaciones temporales de utilización.

Artículo 8. Procedimiento para la autorización de acceso individualizado.

1. El centro hospitalario solicitará el acceso a medicamentos en investigación de
forma individualizada a la Agencia, previo visto bueno de la Dirección del centro. La solicitud 
se acompañará de la siguiente documentación:

a) El informe clínico del médico responsable en el que se justifique la necesidad del
medicamento para el paciente. El informe deberá adjuntar la documentación que apoye la 
necesidad de administrar el medicamento al paciente (motivo por el que no puede tratarse 
de forma satisfactoria con las alternativas terapéuticas autorizadas, datos que apoyan el 
uso del medicamento para el paciente y razones por las cuales el paciente no puede ser 
incluido en un ensayo clínico). Deberá indicarse la duración prevista del tratamiento.

b) La conformidad del promotor de los ensayos clínicos o del solicitante de la
autorización de comercialización en los casos que así lo requiera.

c) El número de envases requeridos.

2. El consentimiento informado del paciente o de su representante, si bien será
imprescindible antes de la administración del medicamento, no formará parte de la solicitud 
de autorización a la Agencia.

3. En el caso de que la solicitud no reúna los requisitos establecidos, se requerirá al
solicitante para que subsane las deficiencias en el plazo máximo de 10 días, con indicación 
de que si así no lo hiciera se le tendrá por desistido de su solicitud.

4. Cuando la Agencia considere que no puede autorizarse el acceso individualizado,
deberá ponerlo en conocimiento del solicitante, a fin de que en un plazo de 10 días pueda 
efectuar las alegaciones y aportar la documentación que estime oportuna.

Artículo 9. Autorización temporal de utilización de medicamentos en investigación al 
margen de un ensayo clínico.

1. La Agencia podrá dictar una resolución de autorización temporal de utilización de
medicamentos en investigación al margen de un ensayo clínico, en los casos de 
medicamentos que estén en una fase avanzada de la investigación clínica encaminada a 
sustentar una autorización de comercialización, o para los que se haya solicitado la 
autorización de comercialización, y siempre que se prevea su utilización para un grupo 
significativo de pacientes.

2. La autorización temporal de utilización incluirá los requisitos y las condiciones en
las cuales puede utilizarse el medicamento en investigación fuera del marco de un ensayo 
clínico sin necesidad de solicitar una autorización de acceso individualizado para cada 
paciente, y se pondrá a disposición de los interesados.
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3. El promotor de los ensayos clínicos o el solicitante de la autorización de
comercialización colaborará con la Agencia para establecer las condiciones de utilización, 
sobre la base de los resultados procedentes de la investigación clínica en marcha.

4. La dirección del centro hospitalario donde se administre el tratamiento garantizará,
previo visto bueno a la aplicación de la autorización temporal de utilización en su centro, 
que el paciente para el que se propone la utilización del medicamento cumple las 
condiciones establecidas en la autorización temporal de utilización, y se asegurará de que 
se obtiene su consentimiento informado por escrito antes de la administración del 
medicamento conforme lo establecido en la Ley 41/2002, de 14 de noviembre. Deberá 
asimismo, y a efectos informativos, comunicar a la Agencia cada uno de los pacientes que 
se acogen a la autorización temporal de utilización.

Artículo 10. Actuaciones de la Agencia.

La Agencia, en el acceso a medicamentos en investigación fuera del marco de un 
ensayo clínico, será responsable de:

a) Autorizar o denegar el acceso individualizado a medicamentos en investigación.
b) Elaborar y otorgar las autorizaciones temporales de utilización, para cuya

elaboración podrá contar con su red de expertos, y tendrá en cuenta los dictámenes de la 
Agencia Europea de Medicamentos.

c) Modificar, suspender o revocar las autorizaciones temporales de utilización cuando
nuevos datos científicos así lo aconsejen para garantizar la seguridad del paciente y la 
adecuada utilización del medicamento.

d) Notificar las autorizaciones temporales de utilización a la Agencia Europea de
Medicamentos, según lo previsto en el artículo 83 del Reglamento (CE) n.º 726/2004 del 
Parlamento Europeo y del Consejo, de 31 de marzo de 2004.

e) Comunicar a las autoridades competentes de las comunidades autónomas y al
promotor del ensayo clínico o solicitante de la autorización de comercialización, las 
autorizaciones temporales de utilización y los problemas de seguridad que aparezcan con 
los usos contemplados en este capítulo.

f) Fomentar y facilitar la inclusión de pacientes para los cuales se ha solicitado la
utilización de un medicamento en investigación por uso compasivo, en los ensayos clínicos 
promovidos en relación con el mismo.

g) Autorizar la importación del medicamento, en su caso.
h) Establecer un sistema de información que posibilite el acceso de las autoridades

competentes de las comunidades autónomas a las autorizaciones individuales.
i) Comunicar al promotor de los ensayos clínicos o al solicitante de la autorización de

comercialización las sospechas de reacciones adversas graves en un plazo de 15 días 
desde su recepción.

Artículo 11. Obligaciones del médico responsable del tratamiento y de la dirección del 
centro hospitalario.

1. El médico que solicite el acceso a un medicamento en investigación para pacientes
no incluidos en un ensayo clínico será responsable de:

a) Elaborar el informe clínico justificativo de la necesidad del tratamiento, incluyendo
posología y duración prevista. En el informe deberá quedar claramente justificado el motivo 
por el que no se considera adecuada la administración de medicamentos autorizados para 
el tratamiento de dicha condición médica y la falta de alternativas terapéuticas.

b) Informar al paciente en términos comprensibles de la naturaleza del tratamiento,
su importancia, implicaciones y riesgos, y obtener su consentimiento informado por escrito 
o, en su caso, el de su representante, conforme a lo establecido en la Ley 41/2002, de 14 
de noviembre.

c) Notificar de forma inmediata las sospechas de reacciones adversas graves a la
Agencia.
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d) Cumplimentar los formularios específicos de recogida de datos de seguimiento
cuando así se establezca en la autorización individual o en la autorización temporal de 
utilización.

e) Proporcionar a la Agencia cualquier información que solicite relativa a los resultados
del tratamiento.

2. La solicitud para el acceso individualizado y el uso del medicamento en las
condiciones establecidas en la autorización temporal de utilización deberá contar con el 
visto bueno de la dirección del centro hospitalario. En el caso de las autorizaciones 
temporales de utilización, el centro deberá comprobar que el paciente cumple con las 
condiciones establecidas en la misma; en caso de solicitudes individuales, deberá obtener 
la conformidad expresa del promotor de los ensayos clínicos o del solicitante de la 
autorización de comercialización cuando así se requiera.

El centro sanitario se asegurará de que en todos los casos se recaba el consentimiento 
informado por escrito del paciente o de su representante antes de la administración del 
medicamento.

Artículo 12. Obligaciones del promotor de los ensayos clínicos o solicitante de la 
autorización de comercialización.

El promotor de los ensayos clínicos o solicitante de la autorización de comercialización 
del medicamento en investigación, en el acceso a medicamentos en investigación por 
parte de pacientes no incluidos en un ensayo clínico, será responsable de:

a) Colaborar con la Agencia en definir las condiciones de las autorizaciones
temporales de utilización, en base a los resultados disponibles de eficacia y seguridad.

b) Notificar a la Agencia de forma inmediata cualquier dato relativo a la seguridad del
medicamento que pudiera tener impacto a efectos de las autorizaciones de uso 
compasivo.

c) Comunicar a la Agencia los casos en los que se requiere su conformidad expresa
previa al suministro del medicamento.

d) Confirmar a la Agencia la disponibilidad del medicamento para los pacientes que
cumplan las condiciones de la autorización temporal de utilización hasta el momento de la 
comercialización del medicamento o el fin de la autorización temporal de utilización, y 
garantizar el suministro.

CAPÍTULO III

Acceso a medicamentos en condiciones diferentes a las autorizadas

Artículo 13. Requisitos para el acceso a medicamentos en condiciones diferentes a las 
autorizadas en España.

1. La utilización de medicamentos autorizados en condiciones diferentes a las
establecidas en su ficha técnica, tendrá carácter excepcional y se limitará a las situaciones 
en las que se carezca de alternativas terapéuticas autorizadas para un determinado 
paciente, respetando en su caso las restricciones que se hayan establecido ligadas a la 
prescripción y/o dispensación del medicamento y el protocolo terapéutico asistencial del 
centro sanitario. El médico responsable del tratamiento deberá justificar convenientemente 
en la historia clínica la necesidad del uso del medicamento e informar al paciente de los 
posibles beneficios y los riesgos potenciales, obteniendo su consentimiento conforme a la 
Ley 41/2002, de 14 de noviembre.

2. La Agencia podrá elaborar recomendaciones de uso cuando pudiera preverse
razonablemente un riesgo para los pacientes derivado de la utilización de un medicamento 
en condiciones no contempladas en la ficha técnica, cuando se trate de medicamentos 
sometidos a prescripción médica restringida, conforme al Real Decreto 1345/2007, de 11 
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de octubre, o cuando el uso del medicamento en estas condiciones suponga un impacto 
asistencial relevante.

La utilización de medicamentos autorizados en condiciones diferentes a las establecidas 
en su ficha técnica, siguiendo las recomendaciones de uso emitidas por la Agencia, 
responderá en todo caso a los requisitos establecidos en el apartado anterior.

3. Las recomendaciones que emita la Agencia se tendrán en cuenta en la elaboración
de protocolos terapéuticos asistenciales de los centros sanitarios.

Artículo 14. Actuaciones de la Agencia.

La Agencia, en el acceso a medicamentos en condiciones diferentes a las autorizadas, 
será responsable de:

a) Elaborar recomendaciones de uso en los supuestos especificados en el artículo 13.
Dichas recomendaciones se basarán en los datos de eficacia y seguridad disponibles, 
revisándose asimismo los resultados de los ensayos clínicos de los que tenga conocimiento 
y el plan de gestión de riesgos del medicamento. Para su elaboración, la Agencia podrá 
contar con su red de expertos y recabar información del titular de la autorización de 
comercialización.

b) Establecer un sistema de intercambio de información con las autoridades
competentes de las comunidades autónomas.

c) Revisar las recomendaciones cuando los nuevos datos así lo aconsejen.
d) Informar al titular de la autorización de comercialización sobre las recomendaciones

de uso.
e) Notificar las sospechas de reacciones adversas al titular de la autorización de

comercialización, de acuerdo a lo previsto en el Real Decreto 1344/2007, de 11 de octubre, 
por el que se regula la farmacovigilancia de medicamentos de uso humano.

Artículo 15. Obligaciones del médico responsable del tratamiento.

El médico responsable del tratamiento estará obligado a:

a) Informar al paciente en términos comprensibles, de la naturaleza del
tratamiento, su importancia, implicaciones y riesgos, y obtener su consentimiento 
conforme a la Ley 41/2002, de 14 de noviembre.

b) Notificar las sospechas de reacciones adversas de acuerdo a lo previsto en el
Real Decreto 1344/2007, de 11 de octubre.

c) Respetar en su caso las restricciones que se hayan establecido ligadas a la
prescripción y/o dispensación y el protocolo terapéutico asistencial del centro sanitario.

Artículo 16. Obligaciones del titular de la autorización de comercialización del 
medicamento.

El titular de la autorización de comercialización del medicamento estará obligado a:

a) Notificar las sospechas de reacciones adversas de las que tenga conocimiento de
acuerdo con el Real Decreto 1344/2007, de 11 de octubre.

b) No realizar promoción del uso del medicamento en condiciones diferentes a las
autorizadas, ni distribuir ningún tipo de material que, de forma indirecta, pudiera estimular 
su uso.

c) Proporcionar a la Agencia cualquier información relativa al medicamento que
pudiera tener un impacto a efectos de las recomendaciones de uso.
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CAPÍTULO IV

Medicamentos no autorizados en España

Artículo 17. Requisitos para solicitar la autorización del uso de medicamentos no 
autorizados en España pero sí en otros países.

La Agencia podrá autorizar con carácter excepcional, el acceso a medicamentos no 
autorizados en España y destinados a su utilización en España cuando se den las siguientes 
condiciones:

a) Que no se encuentre el medicamento autorizado en España con igual composición
o que esté en una forma farmacéutica que no permita el tratamiento del paciente.

b) Que no exista en España medicamento autorizado que constituya una alternativa
adecuada para ese paciente.

Asimismo podrá autorizar el acceso a medicamentos que estando autorizados en 
España no se encuentren comercializados, siguiendo los procedimientos que se establecen 
en este capítulo.

Artículo 18. Procedimiento para el acceso individualizado a medicamentos no autorizados 
en España.

1. La solicitud de acceso individualizado a un medicamento no autorizado en España
se presentará a la Agencia a través de las Consejerías de Sanidad o centros designados 
por estas o de la dirección del centro hospitalario, y deberá acompañarse de la siguiente 
documentación:

a) Prescripción facultativa del medicamento acompañada de un informe clínico que
motive la necesidad del tratamiento para el paciente y especifique la duración estimada de 
tratamiento.

b) El número de envases requeridos.
c) Documentación científica que sustente el uso del medicamento para la indicación

terapéutica solicitada, en los casos excepcionales en que esta difiera de la recogida en la 
ficha técnica del país de origen, junto con la conformidad del laboratorio titular si así se 
requiere.

Cuando resulte necesaria la obtención de un medicamento no autorizado en España 
por causa de desabastecimiento de la alternativa autorizada en España, la Agencia podrá 
autorizar la importación del mismo sin necesidad de que la solicitud se acompañe de la 
documentación contemplada en el presente apartado.

2. El consentimiento informado del paciente o de su representante, si bien será
imprescindible antes de la administración del medicamento, no formará parte de la solicitud 
de autorización a la Agencia.

3. En el caso de que la solicitud no reúna los requisitos establecidos, se requerirá al
solicitante para que subsane las deficiencias en el plazo máximo de 10 días, con indicación 
de que si así no lo hiciera se le tendrá por desistido de su solicitud.

4. Cuando la Agencia considere que no puede autorizarse el acceso individualizado,
deberá ponerlo en conocimiento del solicitante, a fin de que en un plazo de 10 días pueda 
efectuar las alegaciones y aportar la documentación que estime oportuna.

Artículo 19. Procedimiento para el acceso a medicamentos no autorizados en España a 
través de un protocolo de utilización.

1. La Agencia podrá elaborar protocolos que establezcan las condiciones para la
utilización de un medicamento no autorizado en España cuando se prevea su necesidad 
para una subpoblación significativa de pacientes. Dichos protocolos de utilización podrán 
realizarse a propuesta de las autoridades competentes de las comunidades autónomas.
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2. Las consejerías de sanidad o centros designados por éstas o la dirección del
centro hospitalario solicitarán a la Agencia la cantidad de medicamento necesaria, indicando 
que el paciente se ajusta al protocolo de utilización establecido. En estos casos no será 
necesaria una autorización individual por parte de la Agencia.

Artículo 20. Actuaciones de la Agencia.

La Agencia será responsable de:

a) Autorizar o denegar el acceso individualizado a medicamentos no autorizados en
España.

b) Elaborar el protocolo de utilización para el acceso al medicamento no autorizado
en España, y modificarlo cuando los datos científicos o las autorizaciones de nuevos 
medicamentos así lo requieran, informando al titular de la autorización de comercialización 
(o la figura legal que corresponda).

c) Autorizar la importación del medicamento.
d) Poner a disposición de las autoridades competentes de las comunidades

autónomas los protocolos de utilización para su conocimiento y difusión a los centros 
sanitarios establecidos en su territorio, así como información sobre las autorizaciones 
individuales de uso.

Artículo 21. Obligaciones del médico.

1. El médico responsable del tratamiento estará obligado a:

a) Prescribir y elaborar el informe clínico justificativo de la necesidad del tratamiento,
que incluirá los motivos por los que no se considera adecuado para el paciente la 
administración de medicamentos autorizados, la pauta posológica y la duración prevista 
de tratamiento. En los casos excepcionales en los que las condiciones del paciente difieran 
de las recogidas en la ficha técnica del país de origen, se aportará además documentación 
científica que apoye el uso del medicamento para las condiciones solicitadas.

b) Notificar las sospechas de reacciones adversas conforme a lo establecido en el
Real Decreto 1344/2007, de 11 de octubre, en lo que respecta al procedimiento de 
notificación de las sospechas de reacciones adversas.

c) Informar al paciente en términos comprensibles acerca de la naturaleza del
tratamiento, su importancia, implicaciones y riesgos, y obtener su consentimiento conforme 
a lo establecido en la Ley 41/2002, de 14 de noviembre.

d) Garantizar, en su caso, que los pacientes tratados cumplen con las condiciones
del protocolo de utilización autorizado, y cumplimentar los formularios de recogida de datos 
de seguimiento cuando así se requiera.

Articulo 22. Obligaciones del titular de la autorización de comercialización.

El titular de la autorización de comercialización en el país de origen (o la figura legal 
que corresponda) estará obligado a:

a) Aportar la documentación que le requiera la Agencia.
b) Notificar las sospechas de reacciones adversas de las que tuviera conocimiento

según lo establecido en el Real Decreto 1344/2007, de 11 de octubre, en lo que respecta 
al procedimiento de notificación de las sospechas de reacciones adversas.

c) Confirmar a la Agencia la disponibilidad del medicamento para el que se solicita el
acceso individual o a través de protocolo, y garantizar el suministro.

d) No realizar promoción del uso del medicamento.
e) Garantizar que el medicamento vaya destinado exclusivamente a los centros

solicitantes.
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Disposición adicional única. Elaboración de instrucciones para la solicitud de 
medicamentos.

La Agencia elaborará instrucciones donde se recojan los modelos de solicitud de 
acceso a los tipos de medicamentos previstos en este real decreto.

Disposición transitoria única. Presentación de solicitudes por medios telemáticos.

La presentación de las solicitudes previstas en este real decreto podrá efectuarse durante 
el plazo de 1 año desde la entrada en vigor del mismo por cualquiera de los medios previstos 
en el artículo 38.4 de la Ley 30/1992, de 26 de noviembre, de Régimen Jurídico de las 
Administraciones Públicas y del Procedimiento Administrativo Común. Transcurrido dicho 
plazo las solicitudes se presentarán en la forma prevista en el artículo 6.

Disposición final primera. Título competencial.

Este real decreto se dicta al amparo del artículo 149.1.16.ª de la Constitución Española, 
que atribuye al Estado la competencia exclusiva en materia de legislación sobre productos 
farmacéuticos.

Disposición final segunda. Desarrollo normativo.

Se autoriza al titular del Ministerio de Sanidad y Política Social para dictar cuantas 
disposiciones sean necesarias para la aplicación y desarrollo de este real decreto.

Disposición final tercera. Entrada en vigor.

El presente real decreto entrará en vigor el día siguiente al de su publicación en el 
«Boletín Oficial del Estado».

Dado en la Embajada de España en Singapur, el 19 de junio de 2009.

JUAN CARLOS R.

La Ministra de Sanidad y Política Social,
TRINIDAD JIMÉNEZ GARCÍA-HERRERA
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