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ABSTRACT

Introduction: The aim of the systematic review was to evaluate the safety and efficacy of rituximab for the
treatment of rheumatoid arthritis patients, as part of the Consensus on the use of rituximab in rheumatoid
arthritis. A document with evidence based recommendations.’
Methods: All papers published from January 2003 to September 2009 were reviewed in a systematic way
in Medline, EMBASE, and Cochrane Library database. The Mesh terms used were: “Rituximab”, “Rheuma-
toid arthritis” “Anti-CD20", and “Biologics”. The abstracts of the EULAR and ACR congress of 2003-2009
were also reviewed, as well as data of Roche Pharma. Two rheumatologists (BHC and MGH) made the
bibliographic review by title and summary of each work. Two authors (BHC and RAA) selected them by
quality according to the GRADE SCALE after review. The data was collected on paper. The outcomes eval-
uated were of efficacy in agreement with OMERACT!? (Outcome Measurements in Rheumatoid Arthritis
Clinical Trials) and The Musculoskeletal Cochrane Study Group. The outcomes of safety evaluated were:
mortality, severe infections, severe adverse events, and withdrawal for any cause, severe adverse events,
and infusion related reactions. The review was conducted with Cochrane methodology. The odds ratio
and relative risk for dichotomist variables, mean difference between baseline and final measurements
for continuous variables, and risk differences were calculated with RevMan 5.'° The number of patients
needed to treat was calculated with Cates’ calculator.?®
Results: RTX is an effective drug in 3 groups of patients with RA: patients who fail to MTX, those who fail
anti-TNF and in patients with no prior exposure to MTX. It is necessary to treat 7 (5-10) patients with
RTX vs placebo to obtain an ACR70 response; 9 (6-15) to achieve a DAS28 <2.6; and 5 (4-8) to achieve a
HAQ improvement >0.2. The safety of the drug was similar to that of placebo except for infusion reactions
where 12 (8-26) patients need to be treated with RTX vs placebo to see a reaction to the first infusion
with steroid premedication. Severe adverse events to the infusion had an incidence of 0.7% in patients of
the RTX treated group. It was impossible to identify a larger increase in the number of severe infections,
probably due to methodological problems, however, the risk of developing infections in patients treated
with RTX seems to be comparable to that of other anti-TNF and biologics.

© 2010 Elsevier Espaiia, S.L. All rights reserved.

Rituximab en artritis reumatoide: una revision sistematica de eficacia
y seguridad

RESUMEN

Introduccion: El objetivo de la revisién sistematica fue evaluar la eficacia y la seguridad del tratamiento
con RTX en pacientes con AR para la elaboracién del Documento de consenso de uso de rituximab en
artritis reumatoide, un documento con recomendaciones basadas en la evidencia® sobre el empleo del
farmaco en situaciones clinicas dificiles en practica clinica habitual.

Metodologia: Se realizaron bisquedas de los trabajos publicados desde enero de 2003 hasta septiembre de
2009 en Medline, EMBASE y la Cochrane Library y revision manual de los resimenes de los congresos
de EULARy ACRde 2003 a2009y de datos proporcionados por Roche Pharma. En la estrategia de basqueda
se emplearon los siguientes términos: «Rituximab», «<Rheumatoid arthritis», «<Anti-CD20», «Biologics». Dos
autores (BHCy MGH) efectuaron la biisqueda bibliografica por titulo y resumen. Después dos autores (BHC
y RAA) calificaron los trabajos segiin la escala GRADE y los seleccionaron tras su revisiéon en extenso.
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La extraccion de los datos para el andlisis se realiz6 en formato en papel. Las medidas de desenlace
evaluadas fueron para eficacia las propuestas por OMERACT"? (Outcome Measurements in Rheumatoid
Arthritis Clinical Trials) y el grupo Cochrane de Estudio de Enfermedades Musculoesqueléticas, relevantes
en practica clinica. Para seguridad se evaluaron: mortalidad, presencia de infecciones graves, efectos
adversos graves, retiradas del estudio por cualquier causa, retiradas del estudio por efectos adversos
graves, retiradas del estudio por reacciones a la infusién y reacciones graves relacionadas con la infusién.
El andlisis estadistico se realizé con el calculo del riesgo relativo y la odds ratio para variables dicotémicas
(OR) y de la diferencia media entre el valor basal frente al final para variables continuas, se estimé la
diferencia absoluta de riesgo con el programa RevMan 5'° y el nimero de pacientes necesario que tratar
con las féormulas y la calculadora de Cates®C.

Resultados: El RTX es un medicamento eficaz en el tratamiento de tres grupos de pacientes con artritis
reumatoide: en fallo a MTX, fallo a anti-TNF y en pacientes sin exposicién previa a MTX. Es necesario tratar
a7 (5-10) pacientes con RTX frente a placebo para obtener una respuesta ACR70; 9 (6-15) para conseguir
un DAS28<2,6 y 5 (4-8) para una mejoria en el HAQ >0,2. La seguridad del farmaco fue similar a la del
placebo, excepto para reacciones a la primera infusion en donde se necesita tratar 12 (8-26) pacientes
con RTX frente a placebo para observar alguna reaccién a la primera infusién con premedicacién con
corticoides. Las reacciones graves a la infusién tuvieron una incidencia de 0,7% en los pacientes del grupo
tratado con RTX. No fue posible identificar un mayor incremento en el nimero de infecciones graves
posiblemente debido a problemas metodolégicos, no obstante el riesgo de desarrollar infecciones

graves en pacientes tratados con RTX parece ser comparable al de otros anti-TNF y biolégicos.

© 2010 Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

Rituximab (RTX) was approved in Spain for the treatment of
lymphoma in June 1998 and rheumatoid arthritis (RA) in June
2006.! Research in RA was initially based on evidence of efficacy
and safety of the drug in patients with lymphoma, which has
a particular clinical development. The first detailed clinical data
on the use of RTX in RA was published in 20012 and included:
patients with no prior exposure to methotrexate (MTX), patients
that failed MTX and/or other disease-modifying drugs (DMARDs),
and patients failing treatment with drugs that block tumor necro-
sis factor alpha (anti-TNF-a). Currently, there are more than 7 years
of experience with the use of RTX in patients with RA3 and Spain
has an increasingly larger number of patients with RTX, not
only with RA but patients with severe and refractory manifesta-
tions of lupus erythematosus, vasculitis, Sjogren’s syndrome, and
other indications, showing good results. A recent meta-analysis
showed that the number of patients needed to treat (NNT) with
RTX vs placebo for ACR50 improvement was 4.1 (2.02-8.33).4
While the number of patients needed to harm (NNH) and see an
adverse event, as well as non-compliance was not significant: 1.34
(0.65-2.76). This data is similar to that of other biologicals such
as anti-TNF.# As part of the “Rituximab Consensus. Evidence based
recommendation” we decided to conduct a systematic review®
following Cochrane methodology. The aim of the review was to
assess the efficacy and safety of treatment with RTX in RA patients,
using clinical practice outcome measures and with the intention to
assist the physician when making treatment decisions in difficult
cases during everyday patient consultation.

Patients and Methods

Selection of studies: We searched for publications during the
period of January 1, 2003 to September 30, 2009 in the following
electronic databases: Medline through Pubmed,’ and the Cochrane
EMBASES Library.? We also performed a manual search of EULAR
and ACR meeting abstracts from 2003 to 2009, and Roche Pharma'?
data, as well asreviewing the Mabthera 2009! Summary. The search
strategy was similar for all bases: MESH terms and free text for
the following terms: rituximab, rheumatoid arthritis, anti-CD20,
and biologics; we did not select any publication language filter or
type of study. In a first stage, 2 authors (BHC and MGH) searched
the literature independently and reviewed the title and abstract. In
a second step 2 reviewers independently (BHC and RAA) selected

papers after an at-length review. The final selection of items was
made after consensus for any lack of agreement, considering the
following criteria:

- Inclusion of patients over 18 years of age.

- RA according to 1987 criteria of the American College of
Rheumatology.!!

- Randomized clinical trials of RTX vs placebo.

We removed subanalysis studies, observational studies and
duplicate studies, in the latter choosing the most recent study.

Once articles were selected, data was extracted for analysis and
carried out in paper format and independently by 2 reviewers (BHC
and RAA) with the Cochrane® Collaboration tool for data extraction,
which includes information on the type of clinical trial, patient
characteristics, number of centers, type of intervention, efficacy
and safety outcomes, and features analysis. Finally, selected stud-
ies were those whose quality score, assigned by each reviewer and
according to the GRADE scale and independently graded was good
or very good.!?

The estimate of the possibility of bias was performed using
the Cochrane collaboration® tool, which includes assessment of:
(1)identification ofrandomization sequence generation; (2) quality
of randomization masking; (3) masking the patient and assessors;
(4) similarity of the treatment groups; (5) differences between
groups in follow-up; (6) differences reported in outcomes between
groups; (7) differences in the presence of adverse events in the
groups; and (8) evaluation of the study quality.

Outcome measures: Proposals were selected by OMERACT!3
(Outcome Measurements in Rheumatoid Arthritis Clinical Tri-
als) and the Cochrane musculoskeletal diseases study, which are
detailed below:

- Clinical efficacy:

1. Remission considered as DAS28 (Disease Activity Score),
DAS28 <2.6.14

2. Patients with good clinical response according to EULAR crite-
ria (European League Against Rheumatism), those with change
>1.2 and final DAS28 <3.2.1°

3. ACR(American College of Rheumatology) 50% (ACR50) and 70%
(ACR70) criteria.'6

4. Physical function as measured by the HAQ (Health Assess-
ment Questionnaire), considering an improvement in
HAQ > 0.2 units.1”?
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- Radiographic outcome:

1. Percentage of patients without radiographic progression
defined as a change in the Genant-Sharp index <0.

2. Mean change in Genant-Sharp!8 radiographic index.

- Safety:

1. Death.

2. Serious infections (infections that required patient admission
to the hospital for treatment and/or endangered the life of the
patient).

3. Serious adverse events (those requiring hospitalization, result-
ing in patient death, threatened the life of the patient or left
organ damage).

4. Withdrawals from the study for any reason.

5. Withdrawals from the study for serious adverse effects.

6. Withdrawals from the study because of infusion reactions (any
reaction that occurred within 24 h after the infusion).

7. Severe reactions associated with infusion (those that endan-
gered the patient’s life, lead to patient death, forced
hospitalization or prolongation of hospitalization).

Statistical Analysis

Fort he outcomes considered we calculated the relative risk
and odds ratio (OR) for dichotomous variables and mean differ-
ence from baseline compared to endline for continuous variables.
For rare events, the calculation of the difference in risk was
performed using a Mantel Haenszel, obtaining 95% confidence
intervals (95%ClI), with continuity correction when necessary. The
analysis was performed using a fixed effects model and in the case
of significant heterogeneity between the studies we also performed
arandom effects model with RevMan 5 software.!® Heterogeneity
was considered as a I?>50%.

The absolute risk difference was defined as the difference in risk
of the RTX-treated group minus the difference in the risk of the
placebo treated group. The NNT for efficacy outcomes of clinical
and radiographic scores and the safety NNH for each outcome were
calculated using the inverse of the absolute risk difference, with the
Cates formulas and calculator.2°

A priori, we considered the following subgroup analysis: (1)
treatment with/without MTX, (2) duration of RA <2 years, (3) doses
of RTX 2 cycles of 500 mg vs 2 cycles of 1000 mg, and (4) results at
week 52.

Results

The search identified 445 publications, of which 176 (40%) were
discarded after aninitial review of titles and abstracts and 234 (48%)
because they were basic research studies, review papers or obser-
vational studies. We selected 55 (11%) papers for a second review,
to which 84 items from 3 sources were added: a manual search,
studies provided by the pharmaceutical industry, and drug data in
the Archives of Pharma!® Roche. A detailed review of 139 studies
was conducted and allowed the identification of 10 controlled clin-
ical trials. Sixty-seven papers were excluded because they related
to basic research, case series or were not be related to the sub-
ject; 18 were duplicate reports, 12 subanalysis or extensions of
the selected clinical trials, and 32 observational studies. Finally, we
selected 5 for systematic review,2!-2> eliminating 5 for not having
a control group or whose primary objective was not effectiveness
and/or safety.26-38 The flowchart of study selection for the review
is shown in Fig. 1.

The characteristics of the 5 included trials and quality assess-
ment in accordance with GRADE!2 criteria are presented in Table 1.
Excluded studies and the causes are summarized in Table 2.26-38
The reasons for exclusion were methodological problems in the

case of clinical trials (no placebo group, primary objective unre-
lated to efficacy and safety, and insufficient data to review).
The papers considered included RA patients with a mean age of
51.4 years, 80% women, 84% FR +, and 8.1 years since onset of RA.
All studies except the work of Tak et al.2> featured patients with
failure to MTX. Two studies allowed the inclusion of patients with
prior exposure to anti-TNF drugs.2223 The patients had a high level
of activity, baseline DAS28 6.7, and poor physical function (HAQ >1).
Outcomes measured were clinical efficacy according to ACR, EULAR
criteria, and safety outcomes in all and 2 studies included a radio-
graphic outcome measurement.222> The methodological quality
of the study according to the GRADE level was good, considering
the quality of evidence (study design, study quality, consistency of
results, and direction) and pooled within the different outcomes.

The primary efficacy results at 24 weeks are summarized in
Table 3. The efficacy outcomes are presented for all patients and
2 subtypes of patients with RA included in the articles: DMARD
failure patients and patients with failure to anti-TNF. Analyzing all
patients, an ACR50 response was found in 40% of patients treated
with RTX vs 19% in the placebo group, the absolute risk difference
was 21% and NNT with RTX vs placebo for an ACR50 response was
5 (4-6). There was an ACR70 response in 24% of patients treated
with RTX vs 10% in the placebo group, the absolute risk difference
was 14% and NNT with RTX vs placebo for an ACR70 response was
7 (5-10).

Considering the outcomes that are assessed in clinical practice,
we found a DAS28 <2.6 at 24 weeks of treatment in 17% of patients
treated with RTX vs 5% in the placebo group; the absolute risk
difference was 12% and NNT with RTX vs placebo for an DAS28
<2.6 response was 9 (6-15). The frequency of patients with a good
EULAR response at 24 weeks of treatment was 17% in patients
treated with RTX vs 3% in the placebo group; the absolute risk dif-
ference was 14% and NNT with RTX vs placebo for a good EULAR
response was 8 (5-15). The improvement in physical function, 1 of
the most relevant domains of quality of life, measured as the per-
centage of patients with improvement in HAQ >0.2 at 24 weeks of
the first cycle of treatment with RTX was 74% vs 57% in the placebo
group, with an absolute risk difference of 21% and the NNT with
RTX vs placebo for an improvement in HAQ > 0.2 was 6 (4-8).

The radiographic outcome was assessed in 2 of the 5 papers.
The percentage of patients showing no radiographic progression
at week 24 was 66% in the RTX-treated group compared with 59%
of the placebo group, OR 1.34 (1.04-1.71). At 52 weeks, the per-
centage of patients without radiographic progression was 60% in
the RTX treated group vs 50% in the placebo group, the absolute
risk difference was 10%, OR 1.53 (1.20-1.95) and the NNT with RTX
vs placebo and not have radiographic progression was 10 (7-22).
The mean difference in the Genant-Sharp Index at week 24 was
0.57 for the RTX-treated group vs 0.95 for the placebo group and
at week 52 of 0.563 vs 1.05, respectively for a mean difference of
—0.6 (—1.14 to —0.06). Problems of heterogeneity found in ACR50
and HAQ improvement > 0.2 with I2=59% and 56% respectively. For
the rest of the outcomes of effectiveness the I> was 13%-42%.

When we analyzed the data including only studies with DMARD
failure2!-2324 the direction and magnitude of response were similar
but with higher NNT and wider confidence intervals, as shown in
Table 3. The heterogeneity also increased with an I2=62% for remis-
sion and DAS28 response and an I2=82% for changes in HAQ. The
same happened when the analysis was performed with patients
with RA and failure to anti-TNF. In this analysis, the assessment of
DAS28remission was not possible, because 27 of 298 (9%) patients
in the RTX-treated group and none in the placebo group (0/201)
showed remission.

Safety results are summarized in Table 4. The evaluation of
safety outcomes was only possible at 24 weeks due to study designs.
The frequency of any infusion reaction was higher in the group
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List of studies obtained
through electronic search
n=445, 100%

Excluded, not RA

v

or not rituximab

n=176, 39%

A 4

Excluded, reviews,
expert opinion, case series,
basic research

n=214, 48%
v
Detailed analysis
n=55, 11%
Manual search, ACR,
EULAR meeting abstracts, .
Pharmaceutilcal iy
industry information
n=84
v
Detailed analysis
n=139
Excluded
Not CCT =67

Open or uncontrolled CT =5

N

A 4

Uplicate studies ==18
CCT subanalysis =12
Observational studies 32

List of studies included
5 controlled clinical trials

Fig. 1. Search strategy. Survey of the studies selected for review.

treated with RTX. The NNH of RTX vs placebo in order to present a
reaction to the first infusion, when patients receive premedication
with corticosteroids was 12 (8-26). In the case of serious infusion
reactions, they only occurred in the group treated with RTX (0.74%),
making it impossible to estimate absolute risk difference, OR and
NNH. No significant differences between both groups were found
regarding the number of serious adverse events, mortality, severe
infections and withdrawals due to serious adverse effects. A greater
number of study withdrawals due to adverse events were seen in
the placebo group, due to disease activity. This estimate showed
the most heterogeneity (I2=93%) and in the rest with a lower 2 it
was lower than 50%.

Subanalysis

A second meta-analysis objective was to investigate the efficacy
of cycles with different doses of RTX: 500 mgx2 vs 1000 mgx2.
Patients with RA and who had anti-TNF failure received cycles
of RTX at doses of 1000mgx2.22 Dose analysis included only
2 studies?3%4 of patients with failure to MTX and found no signifi-
cant differences in efficacy or safety variables between the 2 doses
used, as shown in Fig. 2.

The administration of RTX monotherapy vs combination ther-
apy RTX+MTX was evaluated in a single randomized trial?!
including 40 patients per group; this study had the greatest risk

of bias and heterogeneity and it was not possible to perform
the analysis. Something similar happened when trying to assess
RTX+DMARD treatment different from MTX, as the only combina-
tion found was RTX+CFM.2! A fourth sub-analysis was performed
with clinical data at 52 weeks; the efficacy results were similar to
those occurring at week 24 (data not shown). The safety data could
be assessed only at week 24.

Discussion

The purpose of a systematic review of therapeutic intervention
is to find the best available evidence on the efficacy and safety of
a drug compared to standard therapy. A meta-analysis including
5 controlled trials of adequate methodological quality was
performed to insure its internal validity.

Patients included were predominantly women over 50 years of
age, with established RA defined by ACR criteria, with high activity
and poor physical function. Most had failed DMARD treatment (at
least MTX) and/or anti-TNF, similar to those seenin clinical practice.

The findings of the meta-analysis related to efficacy outcomes
have a good level of evidence. It was found that 2 cycles of RTX
1000 mg each administered IV on days 0 and 15, were better than
placebo in achieving a response at week 24 considering: ACR50
with NNT of 5 (4-6), ACR70 response with NNT of 7 (5-10), DAS28
remission as <2.6 with NNT of 9 (6-15), EULAR response with



Table 1
Evidence Table. Characteristics of the Studies Included in the Meta-analysis.
Author, Year Type Target RA Characteristics ~ Outcomes Treatment Baseline
Population Groups
Age,Years Female% RF+% RA DAS28ESR  HAQ ESR CRP mg/dl X-ray Quality of
Duration, mmHra Genant- evidence
Years Sharp (DRADE)*
Edwards CCT RA, MTX fail Active: >8 TJC, ACR Placebo+MTX 53.7+10.7 78 100 10.5+6.5 6.85+0.8 ND 51 3.1 ND Good
etal.?!, 2004 >8 SJC and Jor EULAR RTX 2x 1000
n=161 ESR > 28 mmHr Safety RTX 2x1000+CFM
or CRP > 1.5 mg/dl, RTX 2x1000+MTX
RF+
Cohenetal??, CCT RA Anti-TNF fail Active: >8 TJC, ACR Placebo+MTX 52.5+124 81 79 11.9+8 6.85+£1.0 1.9+0.5 48 3.7 48.1+35.4 Good
2006 1=60%, 2=31%, >8 SJC and/or EULAR, X-ray, RTX2x1000+MTX
n=517 3=9% ESR > 28 mmHr Safety
or CRP >1,5mg/dl
At least one erosion
Emery etal??, CCT RA active Active: >8 TJC, ACR Placebo+MTX 51.2 80 82 104 6.75 1.75 45 3.1 ND Good
2006 Failure to a >8 SJC, and/or ESR  EULAR RTX 2 x500+MTX
n=465 2-5 DMARD >28 mmHra Safety RTX 2x1000+MTX
(~30% anti-TNF) o CRP >1,5mg/dl
Emery et al.24, CCT RAactive, MTX fail, Active: >8 TJC, EULAR Placebo+MTX 51.7+£12.6 82 74 7.06+7.2 6.4+1.0 ND ND ND ND Good
2010 no previous >8SJCand Jor ESR  ACR RTX 2x500+MTX
n=512 biologic >28 mmHr Safety RTX 2x1000+MTX
or CRP >0,6 mg/dl
Tak et al.?>, CCT RAactive, >4 years, Active: >8 TJC, X-ray Placebo+MTX 47.9+13.1 81 86 0.9+1.1 7.1+£1.0 1.8+£0.6 ND 3.2 7.6+11.0 Good
2009 No prior MTX >8 SJC and CRP ACR RTX+MTX 2x500
n=755 >1,0mg/dl EULAR RTX+MTX 2 x1000
Safety

8L¢

Zze-p1E(S)2 110 "uiD 0IDWN3Y / D 39 ZNID-ZapUDLLISH ']

RA: rheumatoid arthritis; ACR: ACR response; DAS28ESR: disease activity score calculated using ESR; CCT: controlled clinical trial; EULAR: EULAR criteria for improvement using DAS28; DMARD: disease modifying anti-rheumatic
drugs; FR+: positive rheumatoid factor; MTX: methotrexate; TJC: tender joint count out of 68; SJC: swollen joint count out of 66; ND: no data; CRP: C reactive protein mg/dl; RTX: rituximab; ESR: erythrocyte sedimentation rate,
mm/h; 2x1000: 2 cycles of 1000 mg each, on days 0 and 15; 2x500: 2 cycles 500 mg each on days 0 and 15.

2Quality evaluation using Cochrane methodology.
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Table 2
Articles Excluded From the Meta-Analysis and the Motive for Exclusion.

Author, Year Type Target Population

Outcome

Motive for Exclusion

Rubber Roth et al.,26 2010 CT Active RA, MTX fail

Bingham Il et al.,>” 2009  CT Active RA
Loveless et al.,2¢ 2009 CT Active RA, >1 DMARD fail
Genwald et al.,2° 2009 CT Active RA in spite of MTX+etanercept
or MTX+adalimumab
Mease et al.,*° 2008 CT RA+>1 anti-TNF fail
Cohen et al.,>! 2009 CT22 Active RA, anti-TNF fail
Issacs et al.,>2 2009 CT2223 In FR+ and/or CCP+ patients
Keystone et al.,>3 2009 CT2223 1000 mg x2+MTX
Keystone et al.,>* 2007 CT2224 1000 mgx2+MTX
Mariette et al.,>> 2009 T 500x2+MTX
1000x2+MTX
Placebo+MTX
Emery et al.,*® 2009 CT23 vs 2224 1000x2+MTX
Kremer et al.,>” 2006 T RTX 1000x2+MTX vs Placebo+MTX

Vollenhoven et al.,’® 2009  CT?2-27 At least 1 cycle of RTX

ACR response, EULAR response
Response to vaccine

Safety and efficacy

Safety (infections)

efficacy

No placebo group
Open CT, objective other than efficacy
Open trial, no placebo group
Patients treated with RTX in
combination with anti-TNF

Efficacy and safety of a 2nd round
of RTX vs placebo

No placebo group

ACR, EULAR, X-ray, safety Extension
Subanalysis Subanalysis
Subanalysis, open phase, patients Subanalysis
with initial response

Subanalysis of open phase, patients Subanalysis
with initial response

Subanalysis RF+and/or CCP+and poor Subanalysis
prognosis

Phase II and Il subanalysis Subanalysis
Subanalysis of REFLEX Subanalysis
Safety Subanalysis

NNT of 8 (5-15), improvement in HAQ>0.2 with NNT 5 (4-8),
no radiographic progression 1.5 (1.2-1.9) and less change in the
Genant-Sharpindex 0.6 (—1.14 to —0.06). The methodological qual-
ity according to the GRADE scale and nature of the models used for
the estimates were moderate to good; problems of heterogene-
ity were found for the ACR50 response and improvement in HAQ.
When performing the corresponding analysis of efficacy in 2 sub-
populations of patients with RA: failure to DMARD and to anti-TNF,
the results were similar, but the data less robust due to an increase
in model heterogeneity, with estimates of lower quality.

The quality of the results of the evaluation of the safety out-
come was a major problem and was moderated by the following
considerations:

1. Possibility of selection bias: Trials included patients without
comorbidity and exclude patients with significant comorbid-
ity who present worse safety outcomes; also, consider that
the selection process chooses high-activity patients, including
patients from various geographical areas, where access to the
drug may condition the entry of the patient.

2. The sample size of trials was calculated for outcomes of effi-
cacy and not safety and that is important in rare safety outcomes
(mortality and severe infection).

Table 3

3. Methodological aspects: In the trials included in the meta-
analysis, the placebo phase was 24 weeks, allowing rescue
medication, which further reduced the sample size. Safety mon-
itoring is completed when the trial ended, usually at 4 weeks
after the last follow-up visit and not done in the long term, a fact
particularly important when talking about a drug that can cause
sustained depletion of B lymphocytes.

4. Problems were found related to significant heterogeneity for
withdrawals from the study for any adverse events and seri-
ous adverse events. With all these considerations, the quality
of evidence for safety outcomes was moderate and this should
be considered when interpreting the results. There were more
infusion-related reactions of any kind (NNH 12; 8-26) and espe-
cially severe reactions related to infusion into the RTX-treated
group (0.7% vs 0%, respectively), in the later case, there were
no reactions in the placebo group and estimation of the NNT
was impossible. The possibility of reactions during the infu-
sion of the drug is more when undergoing the first infusion and
is reduced by premedication and proper administration of the
drug; serious infusion reactions will occur in approximately 0.5%
of patients."1% There were no reports of infusion-related mor-
tality. The methodological quality to make this assertion was
moderate. For other safety outcomes: number of serious adverse

Grouped Results of Treatment Efficacy of 2 Cycles of RTX vs Placebo for All Patients and for the Groups of Patients with RA and Failure to Anti-TNF.

Outcome (Week 24) No. of CCT No.

Frequency in RTX Group
No. of Events/Total (%)

Frequency in PBO Group
No. of Events/Total (%)

0dds Ratio (95%CI)  NNT (95% CI)

All scenarios

ACR50 5 2251 597/1484 (40)
ACR70 5 2251 358/1484 (24)
DAS28 <2.6 3 1723 194/1118(17)
Good EULAR response 4 1497 164/982 (17)
HAQ improvement >0.2 2 876 789/1065 (74)
% of patients with no X-ray 2 1179 460/761 (60)
progression at week 52
DMARD fail
ACR50 3 956 170/582 (29)
ACR70 2 876 62/582 (11)
DAS28<2.6 2 876 32/377 (8)
HAQ improvement >0.2 2 876 366/582 (63)
Anti-TNF fail
ACR50 1 499 80/298 (27)
ACR70 1 499 36/298 (12)
DAS28<2.6 1 499 27/298 (9)
EULAR response 1 499 149/298 (50)

144/762 (19) 3.1(2.5-4.0) 5 (4-6)
78/767 (10) 3.0 (2.3-4.0) 7(5-10)
33/605 (5) 3.5 (2.4-5.2) 9(6-15)
18/515 (3) 5.2(3.2-8.7) 8(5-15)
302/526 (57) 2.3 (1.7-3.1) 5(4-8)
208/418 (50) 1.5(1.2-1.9) 10 (7-22)
32/294 (13) 3.3 (2.2-5.11) 5 (4-9)
15/294 (5) 2.2(1.2-3.9) 19 (9-88)
41172 (2) 4.4(1.5-12.6) 18 (13-29)
123/294 (42) 2.3 (1.7-3.1) 5(4-8)
10/201 (5) 7.01(3.5-13.9) 5(3-10)
2/201(0.9) 13.6 (3.2-57.4) 10 (3-47)
0/201 (0) NE NE
40/201 (20) 4.0 (2.6-6.0) 4(3-6)

NE: not evaluated. Frequency of events in control group is 0 making calculations impossible.
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Table 4
Grouped Results Regarding Safety of Treatment in a Cycle of 2 RTX Infusions vs Placebo.
Outcome (Week 24) No. of CCT No. Frequency in RTX Group (%) Frequency in PBO Group (%) Odds ratio (95% CI) NNH (95% CI)
No. of Events/Total (%) No. of Events/Total (%)
Severe adverse events 5 2327 123/1565 (8) 66/762 (9) 0.94 (0.68-1.30) NS
Death 5 2367 2/1565 (0.13) 3/80(0.37) 0.33(0.08-1.37) NS
Reactions to first infusion?
Any 4 1652 272/1082 (25) 92/570 (16) 1.70(1.31-2.22) 12 (8-26)
Severe 4 1652 18/1082 (0.74) 0/570 (0%) NE NE
Serious infection 4 1652 18/1082 (1.7) 10/570(1.8) 0.93(0.45-2.05) NS
Study dropout, any cause 4 1652 99/1083 (9) 85/569 (15) 0.6 (0.44-0.81) 19 (13-41)
Dropout due to SAE 4 1652 23/1084 (2) 5/370(0.9) 2,23(0.87-5.69) NS

SAE: severe adverse event; NE: not evaluated. Frequency of adverse events in control group is 0, making calculations impossible; NNH: number seeded to harm; NS: not

significant.
Infusion reactions (any reaction occurring in the 24 h post-infusion.

Severe reactions related to the infusion: those that put the patients life in danger, led to death, merited hospitalization or prolonged hospital stay.
Serious infection: infections requiring hospitalization of patient for treatment and/or put the patients life in danger.
Severe adverse events: those requiring hospitalization, caused patients death, put the life of the patient in danger or led to long term complications.

2 In patients who received steroid premedication.

effects, mortality, severe infections and withdrawal from the
study due to serious adverse events, no differences were found
between the RTX and the placebo group. There were a greater
number of withdrawals from the trial for any cause in the placebo
group vs the group treated with RTX, a low level of evidence
given the heterogeneity of the estimate.

As in other previous meta-analysis, there were no significant
differences in serious infections in patients treated with RTX vs
placebo.3® This finding deserves a special comment: the absence
of difference in serious infections between the treated and placebo
groups could be a type II statistical error, i.e., assuming that no
differences between groups exist when in fact there are. Simi-
lar difficulties occur in the meta-analysis of patients with RA and
anti-TNF,2041 as shown in Fig. 3A, where the results are contradic-
tory. A recent meta-analysis of observational studies has shown an

A Percentage of EULAR response

increased risk of serious infections in patients with RA receiving
anti-TNF vs DMARD.#2 Patients in the prospective observational
studies are similar to those in routine clinical practice and could
eliminate selection bias. This data is consistent with the impres-
sion of clinicians; we observed that anti-TNF drugs increase the
risk of severe infections.*3 The incidence of serious infections per
100 patient-years in patients treated with RTX is similar to that
seen with other biologics (anti-TNF or other therapeutic targets)
(Fig. 3B).31-34 Despite finding no difference in infections among
patients treated with RTX vs placebo in the systematic review, we
believe that the frequency of serious infections with RTX is similar
to that observed with anti-TNF and other biologics.39-43

In addition to these limitations, another limitation was the time-
line; and only estimates were made at week 24 for efficacy and
safety variables, and in week 52 for X-ray outcomes. Other inter-
esting questions arose when comparing efficacy at doses of 500x2

1000 MG 500 MG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Emery P 2008 87 170 82 167 57.9% 1.09[0.71, 1.67]
Emery P, 2006 82 122 90 1283 42.1% 0.75[0.43, 1.30]
Total (95% CI) 292 290 100.0% 0.95 [0.68, 1.32]
Total events 169 172
Heterogeneity: Chi?=1.08, df=1 (P=.30); I’=7% I I - I I
Test f Il effect: Z=0.33 (P=.74 0.01 0.1 1 10 100
est for overall effect: Z=0.33 (P=.74) 500 1000
B Frequency of adverse events
1000 MG 500 MG Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI F-M, Fixed, 95% CI
Emery P 2008 2 170 1 167 62.7%  1.98[0.18,22.00] B
Emery P, 2006 4 192 0 124 37.3% 5.94[0.32, 111.38] L ’
Total (95% CI) 362 291 100.0%  3.46 [0.56, 21.15] >
Total events 6 1

Heterogeneity: Chi?=0.34, df=1 (P=.56); I’=0%
Test for overall effect: Z=1.34 (P=.18)

0.01 0.1 1 10 100
500 1000

Fig. 2. Outcome estimation of the RTX 500 mgx2 vs RTX 1000 mgx2 groups. (A) Percentage of EULAR response. B) Frequency of adverse events.
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Fig. 3. (A) Relative risk for developing serious infections in patients with anti-TNF therapy from clinical trials and observational studies unrelated to the meta-analysis.

(B) Incidence of infections per 100 patient-years in those receiving biologic treatment.

vs 1000x2, vs monotherapy. Combination therapy with DMARDs,
concomitant use of different DMARDs or efficacy of MTX in patients
with antibodies to citrullinated peptides and/or rheumatoid factor
could not be answered given the lack of data for analysis.

The implications of these findings in clinical practice are that
RTX s an effective treatment in patients with active RA, considering
clinical and radiographic outcome measures. The number needed
to treat was 7 (5-10) RTX patients compared with placebo for an
ACR70 response, 9 (6-15) to achieve a DAS28 <2.6 and 6 (4-8) for
a HAQ <0.2. The safety of the drug was similar to that of placebo,
except for the first infusion reactions. The NNH for reactions to
the first infusion was 12 (8-26). It was not possible to identify an
increase in other safety outcomes, including the number of serious
infections, possibly due to methodological problems. However, the
risk of developing serious infections in patients treated with RTX
seems to be comparable to other anti-TNF biologics.

Conflict of Interest

This document was financed through an unrestricted grant to
the department of Rheumatology of the del Hospital Universitario
La Paz (AREPAZ). The choice of reviewers was the sole responsibil-
ity of the study coordinator (EMM). No Roche Pharma employee
participated in the scientific meeting or had knowledge of their

development until the project was finished. The meeting organi-
zation and expert fees were the sole responsibility of the Hospital
Universitario La Paz (AREPAZ).

References

—_

. Ficha técnica de Mabthera. Hoffman La Roche; 2009.

2. Edwards JC, Cambridge G. Sustained improvement in rheumatoid arthri-
tis following a protocol designed to deplete B lymphocytes. Rheumatology.
2001;40:205-11.

3. Popa C, Leandro MJ, Cambridge G, Edwards JCW, Repeated B. lymphocyte
depletion with Rituximab in rheumatoid arthritis over 7 years. Rheumatology.
2007;46:626-30.

4. Shing], Christensen R, Wells G, Suarez-Almazor M, Buchbinder R, BuchbinderR,
et al. A network meta-analysis of randomized controlled trials of biologics for
rheumatoid arthritis. A Cochrane overview. CMAJ. 2009;181:787-96.

5. Martin Mola E, Hernidndez B, Garcia Arias M, Alvaro-Gracia JM, Balsa A,
Gomez Reino J, et al. Consenso de uso de Rituximab en artritis reumatoide.
Un documento con recomendaciones basadas en la evidencia. Reumatol Clin.
2011;7:30-44.

6. Higgins ], Green S, editors. Cochrane Handbooks for systematic reviews for
interventions. The Cochrane Collaboration v 5.0.1. (Updated September 2008).
Available from: www.chochrane-handbook.org.

. Available from: http://www.ncbi.nlm.nih.gov.

. Available from: http://www.embase.com.

. Available from: http://www.cochrane.org.

. Drug Brochure de Mabthera. Hoffman La Roche; 2009.

. Arnett FC, Edworthy SM, Bloch DA, McShane D], Fries JF, Cooper NS, et al. The
American Rheumatism Association 1987 revised criteria for the classification
of rheumatoid arthritis. Arthritis Rheum. 1988;31:315-24.

—_
- O W


http://www.chochrane-handbook.org/

322

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

B. Herndndez-Cruz et al. / Reumatol Clin. 2011;7(5):314-322

Atkins D, Briss P, Eccles M, Flottorp S, Guyatt G, Harbour R, et al. Sustems for
grading the quality of evidence and the strength of recommendations II: Pilot
study of a new system. BMC Health Services Res. 2005;5:25.

Tugwell P, Boers M. Developing consensus on preliminary core efficacy
endpoints for rheumatoid arthritis clinical trials. OMERACT Committee. ]
Rheumatol. 1993;20:555-6.

. Prevoo ML, Van't Hof MA, Kuper HH, Van Leeuwen MA, Van de Putte LB,

Van Riel P. Modified disease activity scores that include twenty-eigth-joint-
counts. Development and validation in a prospective longitudinal study of
patients with rheumatoid arthritis. Arthritis Rheum. 1995;38:44-8.

Van Gestel AM, Prevoo ML, Vanit Hof MA, Van Rijswijk MH, Van de Putte LB,
Van Riel PL. Development and validation of the European League Against
Rheumatism response criteria for rheumatoid arthritis: comparison with the
preliminary American College of the Rheumatology and the World Health Orga-
nization/International League Against Rheumatism Criteria. Arthritis Rheum.
1996;39:34-40.

Fries JF, Spitz P, Kraines RG, Holman HR. Measurement of patient outcome in
arthritis. Arthritis Rheum. 1980;23:137-45.

Felson DJ, Anderson ]J, Boers M, Bombardier C, Furst D, Goldsmith C, et al.
American College of Rheumatology preliminary definition of improvement in
rheumatoid arthritis. Arthritis Rheum. 1995;38:727-35.

Genant HK, Jing Y, Peterfly C, Lu Y, Redei ], Countryman PJ. Assessment of
rheumatoid arthritis using a modified scoring method on digitized and original
radiographs. Arthritis Rheum. 1998;41:1583-90.

Review Manager (RevMan) [computer program]. Version 5.0. Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration; 2008.

Cates C. Dr Chris Cates EMB Web site. Visual Rx. Version 3 [accessed 13 Feb
2009]. Available from: http://www.nntonline.net/.

Edwards ], Sczepanski L, Scechinski ], Filipowicz-Sosnowaka A, Emery P,
Close D, et al. Efficacy of B cell-targeted therapy with rituximab in patients
with rheumatoid arthritis. N Engl ] Med. 2004;350:2572-81.

Cohen S, Emery P, Greenwald M, Dougados M, Furie R, Genovese M, et al. Ritux-
imab for rheumatoid arthritis refractory to anti-tumor necrosis factor therapy.
Results of a multicenter, randomized, double blind, placebo controlled, Phase
III trial evaluating primary efficacy and safety at twenty four weeks. Arthritis
Rheum. 2006;56:2793-806.

Emery P, Fleishmann R, Filipowicz-Sosnowska A, Schechtman A, Szczepanski L,
Kavanaugh A, et al. The efficacy and safety of rituximab in patients with active
rheumatoid arthritis despite methotrexate treatment. Results of phase IIb ran-
domized, double blind, placebo controlled dose ranging trial. Arthritis Rheum.
2006;54:1390-9.

Emery P, Rigby W, Combe B, Latinis K, Szczepansky L, Roshman R, et al. Efficacy
and safety of rituximab as first line biologic therapy in patients with active
rheumatoid arthritis (RA): results of a phase Il randomized controlled study.
Ann Rheum Dis. 2010;69:1629-35.

Tak P, Rigby W, Rubbert Roth A, Peterfy C, Van Vollenhoven R, Sthol W, et al.
Inhibition of joint damage and improved clinical outcomes with a combination
of rituximab and methotrexate in patients with early, active, rheumatoid arthri-
tis who are naive to MTX: a randomized active comparator placebo controlled
trial. Ann Rheum Dis. 2009;68 Suppl. 3:75.

Rubber Roth A, Tak PP, Bombardieri S, Zerbibi C, Tremblay ], Carrefio L, et al.
Efficacy and safety of various dose regimens of rituximab in patients with active
rheumatoid arthritis. Results of a phase IlI, randomized study. Rheumatology.
2010;49:1683-93.

Bingham I11 CO, Looney R], Deodhar A, Halsey NA, Greenwald M, Cooding C, et al.
Immunization responses in rheumatoid arthritis patients treated with ritux-
imab: results from a controlled clinical trial. Arthritis Rheum. 2010;62:64-74.

28.

29.

30.

31.

32.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43,

Loveless ], Olech E, Pritchard C, Chai A, Kellman A, Klearman M. An open label,
prospective study of the safety of rituximab in combination with disease mod-
ifying anti-rheumatic drugs in patients with active rheumatoid artritis [poster
1660]. Arthritis Rheum. 2009;60 Suppl. 10:S619.

Greenwald M, Shergy W, Kaine JL, Sweetser MT, Gilder K, Linnik MD. Safety
of Rituximab in combination with a TNF inhibitor and methotrexate in
patients with active rheumatoid arthritis: results from a randomized con-
trolled trial (TAME) [presentation 1957]. Arthritis Rheum. 2009;60 Suppl. 10:
S732.

Mease P, Cohen S, Gaylis N, Chubick A, Kaell A, Greenwald M, et al. Efficacy
and safety of retreatment with Rituximab in patients with rheumatoid arthritis
with previous inadequate response to tumor necrosis factors inhibitors: results
from the SUNRISE trial. ] Rheumatol. 2010;37:917-27.

Cohen S, Keystone E, Genovese M, Emery P, Peterfy C, Tak PP, et al. Continued
inhibition of structural damage over 2 years in patients with rheumatoid arthri-
tis treated with Rituximab in combination with methotrexate. Ann Rheum Dis.
2010;69:1158-61.

Issacs ]D, Olech E, Tak PP, Deodhar A, Keystone E, Emery P, et al. Autoantibody-
positive rheumatoid arthritis patients have enhanced clinical response to
Rituximab when compared with seronegative patients. Ann Rheum Dis.
2009;68 Suppl. 3:442.

. Keystone E, Fleischmann R, Emery P, Dougados M, Baldassare AR,

Armstrong GK, et al. Multiple courses of Rituximab produce sustained efficacy
in patients with rheumatoid arthritis with an inadequate response to one or
more TNF inhibitors [abstract 1683]. Arthritis Rheum. 2009;60 Suppl. 19:5629.
Keystone E, Fleishman R, Emery P, Chubick A, Dougados M, Baldassare AR, et al.
Repeated treatment courses of rituximab in rheumatoid arthritis: sustained
efficacy in patients with an inadequate response to one or more TNF inhibitors.
Ann Rheum Dis. 2007;66 Suppl. 11:432.

Mariette X, Kivitz A, Isaacs ], Stohl W, Tak PP, Jones R, et al. Effectiveness
of rituximab (RTX)+methotrexate (MTX) in patients (pts) with early active
rheumatoid arthritis (RA) and disease characteristics associated with poor out-
comes [abstract 1687]. Arthritis Rheum. 2009;60 Suppl. 19:S631.

Emery P, Mease P, Rubbert-Roth A, Curtis JR, Miiller-Ladner U, Gaylis N, et al.
Retreatment with rituximab based on a treatment to target (TT) approach pro-
vides better disease control than treatment as needed (PRN) in patients (pts)
with rheumatoid arthritis (RA) [presentation 2013]. Arthritis Rheum. 2009;60
Suppl. 19:5753.

Kremer J, Tony H, Tak P, Luggen M, Mariette X, Hessey E, et al. Efficacy of rit-
uximab in active RA patients with inadequate response to one or more TNF
inhibitors [abstract 507]. Arthritis Rheum. 2006;54 Suppl. 9:5247.

Van Vollenhoven RF, Emery Bingham COIIl P, Keystone E, Fleischmann R,
Furst DE, et al. Long-term safety of patients receiving Rituximab in rheumatoid
arthritis clinical trials. ] Rheumatol. 2010;37:558-67.

Salliot C, Dougados M, Gossec L. Risk of serious infections during rituximab,
abatacept and anakinra treatments for rheumatoid arthritis: meta-analyses of
randomized placebo controlled trials. Ann Rheum Dis. 2009;68:25-32.

Dixon W, Symmons D, Lunt M, Watson K, Hyrich K, Silman A. Serious infection
following anti-tumor necrosis factor alpha therapy in patients with rheumatoid
arthritis. Lessons from interpreting data from observational studies. Arthritis
Rheum. 2007;56:2804-96.

Leombruno J. The challenges of quantifying the risk of serious infection with
Tumor Necrosis antagonist therapy. ] Rheumatol. 2010;37:887-9.

Bernatsky S, Habel Y, Rahme E. Observational studies of infections in RA: a
Meta-analysis of TNF Antagonists. ] Rheumatol. 2010;37:928-31.

Martin Mola E, Balsa A. Infectious complications of biologic agents. Rheum Dis
Clin N Am. 2009;35:183-99.


http://www.nntonline.net/

	Rituximab in Rheumatoid Arthritis: A Systematic Review of Efficacy and Safety
	Introduction
	Patients and Methods
	Statistical Analysis
	Results
	Subanalysis
	Discussion
	Conflict of Interest
	References


