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SUMMARY
The paper reports the results from the observational retrospective-prospective RUBINO study con-
ducted in Italy to assess the safety of rituximab in the treatment of rheumatoid arthritis (RA) in
routine clinical practice. The percentage of patients who manifested at least one grade 3 or 4 adverse
event (AE) assessed by the Common Terminology Criteria for Adverse Events version 3.0 (CTCAE
v.3) during the observation period (primary objective) was evaluated. The percentage of patients
manifesting a severe AE (SAE), clinical response to rituximab treatment, clinical remission accord-
ing to disease activity score for 28 joints (DAS28) criteria, markers of disease and quality of life
were also assessed.
Fifty-three Italian rheumatology centers took part in the study. Patients with a diagnosis of RA and
inadequate response to anti-tumor necrosis factor 3 (anti-TNFo) drugs were enrolled. Participating
patients had previously received at least one cycle of rituximab, and treatment was still ongoing at
the time of recruitment.
Out of 205 patients enrolled, 60% manifested no form of AE, 14.2% had at least one grade 3 or 4
AE, and 11.2% patients reported an SAE.
The overall percentage of patients manifesting AEs (40%) was lower compared to the DANCER
(81% and 85%), REFLEX (85%) and RESET (85% and 69%) studies, but higher than that observed
in the CERERRA registry (from 10.2% to 13.9%). This difference may be due to the shorter obser-
vation period applied in the CERERRA registry (only 12 months) compared to the RUBINO study
(up to 3 years). All parameters of RA activity (erythrocyte sedimentation rate, C-reactive protein,
health assessment questionnaire score, DAS28) improved significantly during the study.
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In clinical practice, approximately 30% of
RA patients interrupt treatment with anti-

Corresponding author:
Cinzia Astolfi
Via GB Stucchi, 110 - 20052 Monza, ltaly
E-mall: cinzia.astolfi@roche.com

224

Reumatismo 3/2014

heumatoid arthritis (RA) is a chronic

inflammatory and immune-mediated
systemic pathological condition with a
multifactorial etiology. Progression of joint
damage, physical disability and reduced
quality of life (QOL) are the essential as-
pects of this disease (1-5).

TNF drugs during the first year due to a
lack of efficacy or onset of adverse events
(6-9). The clinical efficacy of rituximab in
terms of response to the American College
of Rheumatology (ACR) and of the Europe-
an League Against Rheumatism (EULAR)
criteria was investigated in two controlled,



Safety of rituximab in the routine treatment of rheumatoid arthritis in Italy

double blind clinical trials (DANCER and
REFLEX) with good results. In the DANC-
ER study, 73% and 67% of patients receiv-
ing 2x1000 mg and 2x500 mg of rituximab
respectively achieved a moderate to good
response at week 24. In the REFLEX study,
a 51% increase in ACR 20 and a 65% re-
sponse to EULAR were observed (10, 11).
In patients treated with rituximab a signifi-
cant reduction in disease activity and health
assessment questionnaire (HAQ) disability
index were observed compared to patients
treated with methotrexate single therapy.
The studies cited above provide further
confirmation of the good safety profile of
rituximab. The percentage of patients on
rituximab reporting adverse events ranges
from 81% to 85%, compared with 70% of
patients receiving placebo. The most com-
mon adverse events were infusion reactions
of mild to moderate intensity, which were
more frequent during the first infusion and
decreased following administration of glu-
cocorticoids. In the REFLEX study, only
18% of patients treated with rituximab
plus methotrexate reported severe grade
(3 and 4) adverse events. This percentage
does not appear to differ significantly from
that reported by patients receiving placebo
plus methotrexate. Serious adverse events
(SAE) were reported by 7% of patients
in the rituximab plus methotrexate group,
and by 10% in the placebo plus methotrex-
ate group. The safety profile of rituximab
was also investigated in long-term stud-
ies showing that the repeated depletion of
B lymphocytes is well tolerated over time
(12). One study reported how, in patients
failing to respond to TNFa inhibitors, the
safety profile remained unchanged after re-
peated courses of rituximab. Likewise this
trend remained constant in patients treated
with up to seven cycles at 6-12 month in-
tervals (13, 14).

The economic impact of RA and its con-
sequences on QOL acquire an increas-
ingly important role with worsening of the
disease and disease duration (15). Recent
studies have indicated that biological medi-
cines such as rituximab are characterized
by more favorable cost/efficacy and cost/
usefulness ratios compared to traditional
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treatments, thus playing a central role in
the treatment of RA (16-20). The aim of
the RUBINO study was to gather informa-
tion from routine clinical practice on the
use of rituximab and its related clinical im-
pacts, with specific focus on the incidence
of adverse events (AE/SAE). The primary
endpoint was to evaluate the percentage of
patients manifesting at least one grade 3
or 4 adverse event [according to Common
Terminology Criteria for Adverse Events
version 3.0 (CTCAE v.3)] during the ob-
servation period. Furthermore, the study
evaluated: the percentage of patients who
1) manifested at least one SAE, ii) inter-
rupted rituximab treatment, iii) underwent
a second treatment cycle, as well as time
to retreatment. Time to response and iden-
tification of factors affecting response to
rituximab were also assessed. Finally, the
study aimed to evaluate clinical remis-
sion according to disease activity score
(DAS28) criteria, and correlation with pa-
tients” QOL during rituximab treatment.

An observational, retrospective and pro-
spective multi-center cohort study was
carried out. Fifty-three Italian rheuma-
tology centers took part in the study. Eli-
gible subjects were adult male and female
patients with a diagnosis of RA accord-
ing to the ACR 1987 revised criteria (21),
who had displayed inadequate response
or intolerance to TNFa inhibitors and had
started treatment with rituximab over the
12 months prior to the study and were still
on treatment at the time of recruitment.
Patients with severe active infections, hy-
persensitivity to the active component or
to murine proteins of rituximab, degree IV
congestive heart failure, pregnancy or con-
comitant participation in other clinical tri-
als were not treated with rituximab.

All eligible patients gave their written in-
formed consent to take part in the study.
As this was an observational trial, standard
treatments were prescribed and no addi-
tional diagnostic or monitoring procedures
were applied. Subjects were followed pro-
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spectively for 2 years following recruitment.
Assessments were undertaken at enrolment
and after 6, 12 and 24 months. Information
relating to patients’ socio-demographic
characteristics, concomitant diseases and
history of RA were collected at the time of
enrolment. If available, the results of labo-
ratory tests [erythrocyte sedimentation rate
(ESR), C-reactive protein (CRP), rheuma-
toid factor (RF), anti-cyclic citrullinated
peptide antibodies (anti-CCP)] and DAS28
were also gathered from the beginning of
rituximab treatment until completion of the
observation period. DAS28 total score was
calculated using ESR or CRP according to
site practice, together with the presence of
concurrent medical conditions and exam
availability.

The severity of AE was assessed using the
CTCAE 2006 (22). QOL was evaluated us-
ing HAQ at each visit (23-25).
Concomitant pharmacological RA treat-
ments were noted.

A list of all adverse events manifested from
the start of rituximab treatment until the end
of the observation period was compiled.
An AE was defined as onset of any sign,
symptom, unwanted or unexpected clinical
condition after the start of the treatment. A
SAE was defined as any clinical event, not
necessarily correlated to the administration
of the drug, which resulted in death, was
life-threatening, required hospitalization or
prolongation of hospitalization, resulted in
persistent/significant disability/incapacity,
was associated with a congenital anomaly/
birth defect or required intervention. AE
description, start/end date, severity classifi-
cation criteria, intensity, outcome, suspect-
ed correlation with the drug, and measures
implemented were recorded.

Time to retreatment with rituximab was
evaluated by means of Kaplan Meier anal-
ysis. Response to rituximab was measured
as the first assessment of a ADAS28 score
>1.2. ADAS2S identified variation between
DAS28 scores obtained at the beginning of
rituximab treatment and those detected at
subsequent visits. The following predic-
tive factors of response to rituximab were
recorded at the start of treatment: gender,
age, number of concomitant diseases, RF,

anti-CCP antibodies, DAS28 score, previ-
ous number of anti-TNFa drugs adminis-
tered.

Statistical analysis

Mean, standard deviation (SD), median, in-
terquartile range, minimum, and maximum
values were used for continuous variables,
and absolute and relative frequency distri-
butions for categorical variables. Kaplan
Meier analysis was also performed on time
to response, defined as the time (in days)
from the start of observation to the first as-
sessment of a ADAS28>1.2. The percent-
age of patients in remission was calculated
as the number of patients with DAS28<2.6
at 6, 12 and 24 months. QOL was measured
and the score obtained related to achieve-
ment of remission. Use of health resources
during the observation period was analyzed
in terms of number of visits to the general
practitioner or specialist consultants, as
well as number, type and duration of hospi-
talization for RA.

All analyses were performed using SAS,
release 9.2 (SAS institute Inc., 1999-2001,
Cary, NC, USA). Statistical analyses, proj-
ect management, clinical and site monitor-
ing and quality control were performed by
MediData (Modena, Italy) using internal
procedures, in compliance with the Italian
privacy law.

Study population

Two hundred and five RA patients meet-
ing the inclusion/exclusion criteria were
enrolled in the study. Mean duration of the
disease (SD) was 14 years (7.2) and 80.5%
of enrolled patients (N=165) were females.
Mean age (SD) was 57.45 (12.07) years
(ranging from 20.6 to 82.2 years). Patients
were observed for up to 3.4 years from the
start of rituximab treatment. Eligible pa-
tients had received at least one previous
course of rituximab, and treatment was still
ongoing at the time of recruitment. Twenty
patients left the study during the 24-month
follow-up period, 14 following a move
from the area or unavailability, 3 due to a
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change of the clinical site or physician, 2
following withdrawal of informed consent;
one patient died.

At the time of enrolment, 151 patients
(73.7%) presented with one or more con-
comitant diseases, most commonly cardio-
vascular diseases (33.2%), endocrinologi-
cal conditions (19.5%) and other rheumatic
diseases (17.1%). Fifteen patients (7.3%)
had tuberculosis, none of which in the ac-
tive phase.

At the start of the rituximab treatment, RF
was available for 73 patients, 52 of which
(71.2%) were positive. Anti-CCP antibod-
ies testing was performed in 50 patients at
the start of the rituximab treatment, 34 of
which (68%) had positive results.
Fifty-seven percent of patients had received
one anti-TNFa drug prior to the rituximab
treatment, and 42.9% more than one TNF
alpha inhibitor.

Safety

Throughout the observation period, ex-
tending from the start of the rituximab
treatment to 24 months after the recruit-
ment in the study, 82 patients (40%) mani-
fested one or more AE (Tab. I). Based on
CTCAE criteria, AEs manifested following
the start of the rituximab treatment were
mild (grade 1 or 2) in 25.9% of patients,
and moderate (grade 3 or 4) in 14.2%.
Overall, out of 187 AE reported, all of
which grade 1 or 2 (CTCAE), the most
common were infections (7%), cystitis
(5.35%) and bronchitis (4.28%). Eight
cardiac events were reported (4.3%), 4
of which were CTCAE grade 3 or 4, and
the remaining 4 were mild (grade 1 or 2).
Twenty-six SAEs were observed from the
start of the observation period (Tab. II).

Table | - Adverse events and serious adverse
events.

Total number
of evaluable
patients n=205 (%)
Patients with adverse events 82 (40)
Patients with at least a grade 3 29 (14.2)
or 4 adverse event
Patients with serious adverse 23(11.2)
events
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Table Il - Classification of serious adverse events.

Total number of
serious adverse
events n=26 (%)
Death 1(3.8)
Life threatening event 3(11.5)
Hospitalization or prolongation | 17 (65.4)
of hospitalization
Persistent of significant 2(7.7)
disability/incapacity
Congenital anomaly/birth defect |0 (0)
Important medical events 9 (34.6)

Multiple responses were possible for SAE classi-
fication.

Following the administration of a single
course of rituximab and other concomitant
therapies, including leflunomide 20 mg/
day p.o., and prednisone 25 mg/day p.o,
one patient died from septicemia.

In 42.8% of cases, AEs were deemed as
being unrelated to administration of any
drug, in 10.7% drug-correlation was seen
as unlikely, in 18.2% possible and in 19.8%
probable. In cases which were likely to
be correlated with the pharmacological
treatment, 64.6% of AEs were ascribed to
rituximab administration, 40.4% to cor-
ticosteroid administration, and 37.4% to
disease-modifying antirheumatic drugs.
Overall, 23% of AEs were infusion reac-
tions; 70.6% of these were resolved: in
24.6% with no further intervention, and in
36.9% following pharmacological inter-
vention.

Rituximab infusion was temporarily sus-
pended in 10.2% of cases, and definitively
discontinued in 6.4%. The rate of infusion
was reduced in 2.7% of cases.

Rituximab treatment

Sixty-eight (33.2%) patients suspended
treatment with rituximab.

Retreatment with rituximab was imple-
mented in 192 patients (93.7%), with 153
(79.7%) undergoing at least 3 treatment
cycles, 113 (58.9%) at least 4 cycles, 69
(35.9%) at least 5 cycles, 28 (14.6%) 6
cycles and 6 (3.1%) reached 7 cycles. Sev-
enty-five percent of patients started retreat-
ment within 9.2 [95% confidence interval
(CD 8.2-10.8] months from treatment ini-
tiation.
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Response to rituximab coxon test of changes in DAS28 values).
An adequate response to the rituximab A decreasing trend was also observed for
treatment (ADAS28>1.2) was observed in ESR and CRP values: median (25p-75p)
50.8 % (95% CI: 39%-63%; N=63) and ESR was 41 (20-67) at the start of ritux-
63.2% (95% CI: 51%-76%; N=57) of pa- imab, decreasing to 16 (9-30) at 24 months
tients at 12 and 24 months, respectively. (Wilcoxon test P<0.0001); median (25p-
Mean (SD) age of patients who did not 75p) CRP at the start of treatment was
respond to the rituximab treatment was equal to 1.7 (0.4-5.7), with a value of 0.6
63 (11) years, while treatment responders  (0.3-2.0) being achieved after 24 months
were younger (56 years, SD=14) (T test (Wilcoxon test P=0.0014).
P-value=0.04556). The effect of the ritux-  After 6, 12 and 24 months, 27%, 19% and
imab treatment appears to be significantly  26.3% of patients, respectively, achieved
associated with initial disease activity. In-  remission (DAS28<2.6) and 50.8%, 54%
deed, at the start of treatment, responders and 49.1% of patients displayed a moder-
displayed a higher mean DAS28 score than  ate to good response (Fig. 1).
that observed in patients with a DAS28 QOL was assessed by means of HAQ at
score variation <1.2 (5.45, SD=1.20vs 4.50 6, 12 and 24 months in both patients in
SD=0.97) (T-test P-value=0.0012). With clinical remission and unremitted patients.
regard to time to response, the Kaplan-Mei- Mean HAQ score was lower in patients
er analysis highlighted that approximately  in clinical remission than for those who
50% of patients responded to the rituximab = were not in remission at each visit. Af-
treatment within 7 (6.1-10) months. ter 6 months, a mean (SD) score of 0.63

(0.67) in patients in clinical remission, and
Disease activity, clinical remission, qual- 1.37 (0.83) in those not in remission was
ity of life and resource consumption seen (P<0.0002). After one year, a score
Median 25" percentile-75" percentile (25p-  of 0.61 (0.47) was obtained for patients in
75p) DAS28 score at the start of rituximab  remission, and 1.48 (0.79) for unremitted
treatment was 5.1 (4.4-5.9), decreasing to  patients (P<0.0001). After 24 months, sub-
3.1 (2.3-4.1) after 24 months, thus indicat-  jects in remission displayed a mean (SD)
ing a low disease activity (P<0.0001; Wil- HAQ score of 0.68 (0.68), while those not
39.7%
27.0% 28.1% 26.3%
4.6%
21.1%] = Good

mModerate

OMo Response

ORemission

| & months 12 months 24 months
| 63 63 57
Figure 1 - Proportion of patients showing good, moderate, or no response according to the
European League Against Rheumatism (EULAR) criteria and clinical remission (DAS28 <2.6) at
6, 12 and 24 month follow-up visits.
228 Reumatismo 3/2014
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in remission showed a mean (SD) score of
1.57 (0.83) (P<0.0001).

During the observation period, 67% of pa-
tients (N=137) were not admitted to hos-
pital, 8.8% (N=18) were hospitalized once
and 11.2% (N=23) were hospitalized twice.
Over the same period 87.3% of patients
(N=179) made no visits to an emergency
department, while 23 patients (11.2%) vis-
ited it once, and 3 (1.5%) twice.

Out of 205 enrolled patients, 128 (62.44%)
did not visit their general practitioner
during the observation period, while 14
(6.83%) did it approximately once/year.

The aim of this observational study was to
assess the safety of rituximab over a period
of observation lasting up to 3.4 years. Out
of 205 patients enrolled in the study, 123
(60%) failed to report the onset of any AEs,
53 (25.9%) reported AEs of grade 1 or 2,
while 29 (14.2%) manifested at least one
grade 3 or 4 AE. Overall, AEs were report-
ed by 82 patients (40%), a much lower per-
centage than that reported in the DANCER,
REFLEX and RESET studies (85% in all
three studies after the first treatment cycle)
(10, 11, 26). However, the 40% observed in
this study is higher than that reported in the
CERERRA registry (from 13.9% in patients
on rituximab monotherapy to 10.2% in pa-
tients receiving rituximab plus leflunomide)
(27). This difference could be explained by
the fact that patients from the CERERRA
study were observed over a 12-month pe-
riod, while the RUBINO study collected
safety information for up to 3 years.

On the contrary, the percentage of patients
manifesting SAEs was higher in the RU-
BINO (11.22%) than in the DANCER and
REFLEX studies. In the DANCER study,
7% of patients with SAEs were observed
in the 2x500 mg rituximab group, while
2% of serious infectious events and 5%
of non-infectious SAEs were observed in
the 2x1000 mg rituximab group. In the
REFLEX study, 7% of patients receiving
rituximab plus methotrexate manifested
SAEs. This difference could be explained
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by the comorbidity profile of enrolled pa-
tients and by the longer observation period
of the RUBINO study compared to the oth-
er studies (up to 3.4 years vs 24 weeks in
DANCER and REFLEX studies).

In the RUBINO study, the majority of AEs
(55.6%) were mild (grade 1) and in 42.8%
of cases AEs were deemed unrelated to the
administration of any drug, as suggested
also by the type of events manifested.
Twenty-three percent of AEs were repre-
sented by infusion-related reactions, al-
though definitive discontinuation of ritux-
imab administration was required only in a
few cases (6.4%).

The changes in parameters and markers
of RA during the observation period are
of particular interest. Changes in DAS28
score appear to be related to initial DAS28
values. The DAS28 median score was 5.1
at baseline and subsequently showed a sta-
tistically significant decrease to 3.3 after
6 months, to 3.4 after 12 months and 3.1
after 24 months, indicating a satisfactory
maintenance of the effect. Fifty percent of
response to treatment was observed within
7 months. Over the 24-month study period,
median ESR and CRP showed a significant
decrease versus baseline. They dropped
from 41 to 16, and from 1.7 to 0.6 respec-
tively and, as expected, mean HAQ score
was significantly lower in patients in clini-
cal remission after 6, 12 and 24 months of
observation.

Based on the data available, gender and
concomitant diseases did not appear to
influence the response to rituximab. This
study was conceived in 2008, when the re-
lationship between serological status and
response to rituximab was still not fully un-
derstood. Indeed, this trial led to the obser-
vation that, in clinical practice, the choice
of rituximab was based on the severity of
the illness rather than on the serological
status, and that rituximab was prescribed
irrespective of the presence of concomitant
diseases.

It is moreover noteworthy that no associa-
tion was found between the rituximab treat-
ment and the increased use of healthcare
resources, as observed from the reduced
number of visits to the GP and number of
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admissions to the emergency department.
This trial is however hampered by several
limitations, the first of which is the absence
of a control group. However, when the RU-
BINO study was conducted (2008-2009),
Rituximab was the leading therapeutic
option available in Italy for RA patients
with a previous inadequate response or in-
tolerance to TNFa inhibitors. For this rea-
son, setting up a control group of patients
treated with other drugs was impossible.
A further limitation is represented by the
retrospective phase of the trial, leading to
difficulties in the collection of data, partic-
ularly as the collection of data in the RU-
BINO study started in 2009, when DAS28
evaluation was routinely performed less
frequently than today. Accordingly, ESR
and CRP were available at the start of the
rituximab treatment for 93 and 94 subjects,
respectively, out of a total of 205 recruited
patients, and DAS28 was available at the
start of the rituximab treatment for only
103 out of 205 enrolled patients.

In conclusion, the RUBINO study was the
first trial to assess the safety of rituximab
in routine Italian clinical practice in an
uncontrolled population of patients with
concomitant diseases. The results obtained
confirm the satisfactory safety profile of
rituximab in the treatment of RA patients
in a real life setting, providing further sup-
port to data reported in previous studies.
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