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ABSTRACT
Objective: To analyse malignancy rates in patients
with rheumatoid arthritis (RA) treated with tocilizumab.
Methods: Patients who received tocilizumab or
placebo+methotrexate/disease-modifying antirheumatic
drugs in the double-blind phases of 5-phase three
trials or who received at least 1 dose of tocilizumab in
the long-term extension studies were analysed up to
the 2 May 2012 cut-off date. Malignancies were
monitored throughout the studies, analysed and
adjudicated as malignant by medical review. Risk was
compared with that in the general population using
standardised incidence ratios (SIRs) based on data
from the Surveillance Epidemiology and End Results
SEER (US general population) and GLOBOCAN (non-
US general population) databases.
Results: In total, 4009 patients in the tocilizumab all-
exposure population were included. Mean treatment
duration was 4.0 years (mean 5.1 (range 0.0–6.8); total
observation time was 16 120.1 patient-years (PY). The
adjudicated malignancy rate (95% CI) was 1.26/100 PY
(1.09 to 1.44) and remained constant over time. The
SIR (95% CI) for all malignancies combined, excluding
non-melanoma skin cancer, was 1.36 (1.01 to 1.80)
for US and 1.81 (1.44 to 2.23) for non-US
populations, driven primarily by higher rates in lung
and bronchus (US/non-US) malignancies and prostate
cancer and non-Hodgkin lymphoma (non-US), in
contrast to those for the general populations; these
higher rates are in line with those expected in patients
with RA or in the geographic regions studied.
Conclusions: Malignancy rates remained stable with
long-term tocilizumab treatment, and malignancy types
and rates were consistent with those expected in
patients with RA.

INTRODUCTION
Patients with rheumatoid arthritis (RA) are
at similar risk for most types of malignancies
compared with the general population;
however, they are at increased risk for certain
anatomical site-specific malignancies, such as

lymphoma and lung cancer, and may even
be at increased risk for skin cancer, particu-
larly non-melanoma skin cancer (NMSC).1–6

Large epidemiological studies show that risk
for lung malignancy is estimated to be 20–
80% higher,1 7 8 risk for lymphoma is
approximately twice as high7 9 10 and risk for
NMSC is 60–90% higher in patients with
RA3 8 compared with the general population.
The risk for malignancy, including haem-

atological malignancy, is potentially greater
in patients with RA who use immunosuppres-
sive agents.11 12 Case reports describe lymph-
oma in patients with RA treated with

Key messages

What is already known about this subject?
▸ Patients with rheumatoid arthritis (RA) are at

increased risk for some types of malignancy,
such as lung cancer and non-melanoma skin
cancer (NMSC), compared with the general
population.

▸ The risk for malignancy associated with
immunosuppressive treatment for RA is not fully
understood.

What does this study add?
▸ This study reports on the long-term risk for

overall and site-specific malignancies in a large
pool of patients with RA treated with the anti-
interleukin-6 receptor-α antibody tocilizumab in
phase 3 clinical trials and long-term extensions.

How might this impact on clinical practice?
▸ Overall and site-specific (including lung cancer

and NMSC) malignancy rates remained stable
with long-term tocilizumab treatment over a
mean of 4 years and were consistent with rates
expected in patients with RA.

▸ Clinicians should continue to monitor for malig-
nancies in patients treated with tocilizumab to
provide longer term risk assessment.

Rubbert-Roth A, et al. RMD Open 2016;2:e000213. doi:10.1136/rmdopen-2015-000213 1

Rheumatoid arthritis

http://dx.doi.org/10.1136/rmdopen-2015-000213
http://dx.doi.org/10.1136/rmdopen-2015-000213
http://dx.doi.org/10.1136/rmdopen-2015-000213
http://crossmark.crossref.org/dialog/?doi=10.1136/rmdopen-2015-000213&domain=pdf&date_stamp=2016-05-09
http://rmdopen.bmj.com
http://www.eular.org/


methotrexate (MTX).13 The current hypothesis is that
RA itself or, more specifically, the inflammatory activity
associated with the disease drives the increased lymph-
oma risk.14 Additionally, some evidence suggests that
patients with RA treated with biologics are at increased
risk for malignancy, specifically NMSC, compared with
the general population.1 Some studies have shown an
increased risk for overall malignancies (including lymph-
oma, leukaemia, NMSC and lung cancer) with antitu-
mour necrosis factor (aTNF) treatment.6 15–18 Other
observational and clinical trial data failed to demon-
strate an increased risk.2 7 9 10 17 19–23 Clear differences
in malignancy rates have not been reported between
other RA treatment and control groups (placebo or
disease-modifying antirheumatic drugs (DMARDs))
during the relatively short placebo-controlled periods of
randomised trials to date.20

Systemic inflammation in RA is associated with
increased risk for malignancy.24 Interleukin-6 (IL-6) is
an inflammatory cytokine involved in local and systemic
manifestations of RA25 and is implicated in the growth
and transformation of multiple myeloma and ovarian,
lung, bladder, breast, colon and prostate cancers.26 IL-6
transgenic mice develop transplantable monoclonal plas-
macytomas, akin to multiple myeloma in humans,25 27

and IL-6 is involved in the growth of human myeloma
and human renal carcinoma cells in vitro.28 29

Tocilizumab is a humanised monoclonal antibody that
binds to membrane-bound and soluble IL-6
receptor-α,30 thereby inhibiting IL-6-mediated proin-
flammatory signalling.31 The efficacy and safety of tocili-
zumab in combination with DMARDs and as
monotherapy have been demonstrated in phases 3 and 4
randomised controlled trials.32–37 Malignancies were
observed in active and control arms of the double-blind,
placebo-controlled periods. The overall rate of malig-
nancy remained stable with continued exposure to tocili-
zumab during long-term extensions of phase 3 trials.38

Here, we present data on malignancies in patients with
RA exposed to tocilizumab in phase 3 trials and long-
term extension studies. Rates were compared with those
in the general population using standardised incidence
ratios (SIRs) based on data from regional cancer
registries.

METHODS
Patients
Patients were included from the five core phase 3
placebo-controlled studies32–36 and long-term extension
studies. In the phase 3 studies, patients were randomly
assigned to receive intravenous tocilizumab 8 mg/kg
±MTX/DMARD, intravenous tocilizumab 4 mg/kg
+MTX/DMARD or placebo+MTX/DMARD every
4 weeks. In the long-term extension studies, patients
received open-label tocilizumab 4 or 8 mg/kg every
4 weeks, alone or in combination with MTX/DMARD.
Patients who received a single dose of tocilizumab

10 mg/kg in a clinical pharmacology study (and had the
option to enrol in a long-term extension) were also
included.
For the current analysis, data were assessed in two

patient populations. The pooled placebo-controlled
population included placebo-controlled data from the
double-blind phases of the phase 3 studies; these
patients have been described.38 Data were included from
randomisation until the first treatment change (escaping
to rescue therapy with tocilizumab or entering the
extension studies or reaching 1 year duration in the
radiographic study in DMARD-inadequate responder
(IR) patients) and are presented by randomised treat-
ment group. The tocilizumab all-exposure population
included pooled data from all patients who received at
least one dose of tocilizumab in the phase 3 trials, the
clinical pharmacology study and the long-term extension
studies. Data were included from the first dose of tocili-
zumab (defined as baseline) until the clinical cut-off
date of 2 May 2012. Data were analysed overall and by
DMARD-IR and aTNF-IR patient populations.

Assessments
The total patient-years (PY) of exposure (duration in the
study) to tocilizumab was calculated in the pooled
placebo-controlled population as the last safety observa-
tion date minus the first study drug dose date+1 (escape
therapy excluded). Exposure was calculated in the tocili-
zumab all-exposure population as the last safety observa-
tion date minus the first tocilizumab dose date+1.
Routine safety monitoring for potential malignancy

occurred throughout the studies. In addition, investiga-
tors were queried by targeted questionnaire to ascertain
details such as tissue diagnosis and biopsy results.
Adverse events (AEs) were coded using the Medical
Dictionary for Regulatory Activities (MedDRA), V.15.0.
Malignancies were identified using a validated predeter-
mined set of terms contained in the Malignant or
Unspecified Tumors Standardized MedDRA Queries
(SMQ) Narrow (see online supplementary table S1).
Rates of malignancy AEs (including serious and non-

serious events) were calculated overall and by 6-month
periods as the total number of AEs divided by the total
PY of exposure and were expressed per 100 PY with 95%
CIs. Multiple occurrences of AEs were counted. Overall
malignancy rates were based on all reported events
retrieved by the MedDRA SMQ. Adjudicated malignancy
rates were based on events identified by the MedDRA
SMQ, which were adjudicated as malignant after
medical review of an event’s details by physicians
employed by the study sponsor. Medical review was per-
formed to identify malignant lesions and to ensure
terms were consistent with malignancy, irrespective of
histological confirmation. Events adjudicated as malig-
nancies, and those in which malignancy was not con-
firmed but could not be excluded, were considered
malignant for the analysis. Events not adjudicated as
malignant included confirmed benign tumours, in situ
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neoplasms of the cervix uteri, Bowen’s disease and
lesions likely to be benign (such as stable pulmonary
lesions that did not require further follow-up by the
treating physician).
To determine whether the number of malignancies

observed with tocilizumab was greater or less than that
expected in a general population, SIRs (ratios of
observed to expected malignancies) were calculated.
Age-specific and sex-specific malignancy rates in the
general populations based on the US Surveillance
Epidemiology and End Results (SEER) for the US
National Cancer Institute (years 2000–2008) and the
International Agency for Research on Cancer
GLOBOCAN database (year 2012)39 were used to calcu-
late the expected number of site-specific malignancies
for US and non-US patients, respectively, in the tocilizu-
mab all-exposure population. The 95% CI for each SIR
was calculated to determine whether the observed
number of malignancies in the tocilizumab all-exposure
population was significantly different from the expected
number. All SIRs having 95% CIs excluding 1.00 were
considered statistically significant. SIRs were calculated
for overall malignancy and for specific anatomical sites.
For calculation of the SIR only, NMSC cases were
excluded because these events are not collected in the
SEER and GLOBOCAN databases.

RESULTS
Patient populations
The pooled placebo-controlled population included
4098 patients (2644 treated with tocilizumab±MTX/
DMARD and 1454 treated with placebo+MTX/
DMARDs, providing 1560.3 PY duration for tocilizumab-
treated patients and 742.7 PY duration for placebo
+MTX/DMARD-treated patients). Baseline demograph-
ics and disease characteristics in the pooled placebo-
controlled population were well balanced between the
placebo and the tocilizumab arms (table 1).32–36

In total, 4009 patients provided data in the tocilizu-
mab all-exposure population. The mean (SD) duration
of exposure to tocilizumab was 4.0 (1.92) years (median
(range), 5.1 (0.0–6.8) years). The overall total observa-
tion time was 16 120.1 PY (DMARD-IR patients, 11 815.1
PY; aTNF-IR patients, 1629.8 PY). Baseline RA character-
istics were representative of moderate-to-severe disease
(table 1).

Overall malignancies
In the pooled placebo-controlled population, the overall
rate of malignancies or unspecified tumours, including
NMSC, was 1.60/100 PY (95% CI 1.04 to 2.37) for
tocilizumab-treated patients and 1.48/100 PY (95% CI
0.74 to 2.65) for placebo+MTX/DMARD-treated
patients. No evidence of differences in pattern or type
of malignancy was reported between groups.
Adjudicated malignancy rates, including and excluding
NMSC in tocilizumab-treated patients (1.09/100 PY

(95% CI 0.63 to 1.74) and 0.71/100 PY (95% CI 0.35 to
1.26)), were no greater than those observed in placebo
+MTX/DMARD-treated patients (1.35/100 PY (95% CI
0.65 to 2.48) and 0.94/100 PY (95% CI 0.38 to 1.94)).
In the tocilizumab all-exposure population, the overall

rate of malignancies and unspecified tumours, including
NMSC, was 1.54/100 PY (95% CI 1.35 to 1.74) based on
248 events in 220 patients. The rate excluding NMSC
was 1.12/100 PY (95% CI 0.96 to 1.29).
On medical review, of the 248 reported events, 129

were adjudicated as malignant, 68 were adjudicated as
NMSC and 6 could not be excluded as malignant
because of insufficient information, for a total of 203
adjudicated malignancies. Forty-five events were adjudi-
cated not to be malignancies: 8 were benign, 3 were
metastases reported in addition to the primary tumour
(the primary tumour was separately analysed) and 34
were in situ neoplasm of cervix uteri, Bowen’s disease or
lesions likely to be benign.
The adjudicated malignancy rate, including NMSC,

for the tocilizumab all-exposure population was 1.26/
100 PY (95% CI 1.09 to 1.44), and the rate remained
consistent over time (figure 1A). The rate for
DMARD-IR patients was 1.18/100 PY (95% CI 0.99 to
1.39), and the rate for aTNF-IR patients was 2.09/100 PY
(95% CI 1.44 to 2.92). The adjudicated malignancy rate,
excluding NMSC, for the tocilizumab all-exposure popu-
lation was 0.84/100 PY (95% CI 0.70 to 0.99) based on
135 events. The rate for DMARD-IR patients was 0.81/
100 PY (95% CI 0.66 to 0.99) based on 96 events, and
the rate for aTNF-IR patients was 1.35/100 PY (95% CI
0.85 to 2.04) based on 22 events. This rate also remained
consistent over time (figure 1B). The most commonly
reported malignancy events were NMSC, including 42
basal cell carcinomas and 26 squamous cell carcinomas
of the skin. The rate of NMSC for the tocilizumab
all-exposure population was 0.42/100 PY (95% CI 0.33
to 0.53) based on 68 events. The rate for DMARD-IR
patients was 0.36/100 PY (95% CI 0.26 to 0.49) based
on 43 events, and the rate for aTNF-IR patients was 0.74
(95% CI 0.38 to 1.29) based on 12 events.

Standardised incidence ratios
Based on 135 adjudicated malignancies, excluding
NMSC, in the tocilizumab all-exposure population, sex-
stratified, age-standardised SIRs were calculated for
overall malignancy and anatomical site-specific malig-
nancy using the SEER and GLOBOCAN databases as
references for malignancy rates in the general US and
general non-US patient populations, respectively. SIRs
for all patients (US and non-US combined) are shown
in online supplementary table S2. SIRs for overall malig-
nancy (malignancies at all sites) were 1.36 (95% CI 1.01
to 1.80) and 1.81 (95% CI 1.44 to 2.23) for US and
non-US patients, respectively, indicating that the
observed number of overall malignancies in tocilizumab-
treated patients was higher than that in the overall
general population based on age-specific and sex-
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Table 1 Baseline demographics and disease characteristics (pooled placebo-controlled population and TCZ all-exposure population)

Pooled placebo-controlled population TCZ all-exposure population

TCZ±MTX/DMARD

n=2644

Placebo+MTX/DMARDs

n=1454

Total

N=4009

DMARD-IR

n=2904

aTNF-IR

n=464

Female, n (%) 2179 (82) 1184 (81) 3286 (82) 2398 (83) 373 (80)

Age, years 52.2 (12.50) 51.8 (12.83) 52.0 (12.54) 52.2 (12.39) 52.6 (12.73)

Race, n (%)

White 1952 (74) 1082 (74) 2970 (74) 2075 (71) 421 (91)

Asian 202 (8) 112 (8) 304 (8) 247 (9) 11 (2)

American

Indian/Alaska 190 (7) 95 (7) 274 (7) 218 (8) 5 (1)

Native

Black 113 (4) 60 (4) 176 (4) 124 (4) 20 (4)

Other 187 (7) 105 (7) 285 (7) 240 (8) 7 (2)

Duration of RA, years 9.2 (8.41) 8.7 (8.47) 9.3 (8.51) 9.4 (8.33) 11.9 (9.10)

DAS28 6.7 (0.98) 6.7 (0.96) 6.4 (1.28) 6.4 (1.23) 6.7 (1.12)

Oral corticosteroid use, n (%) NA NA 2318 (58) 1746 (60) (275 (59)

≥1 background DMARD, n (%) NA NA 3456 (86) 2887 (99) 464 (100)

CRP, mg/dL 2.6 (3.03) 2.7 (3.64) 2.4 (2.90) 2.3 (2.73) 3.1 (3.59)

ESR, mm/h 48.3 (26.75) 49.1 (27.23) 46.1 (26.83) 46.1 (26.44) 50.2 (28.24)

Tender joint count 30.4 (15.36) 29.9 (15.13) 28.0 (16.60) 27.8 (16.41) 31.0 (16.57)

Swollen joint count 18.8 (10.8) 18.5 (10.61) 17.3 (11.51) 17.3 (11.32) 18.7 (11.42)

All data are mean (SD) unless stated otherwise.
aTNF-IR, antitumour necrosis factor-inadequate responders; CRP, C reactive protein; DAS28, Disease Activity Score based on 28 joints; DMARD, disease-modifying antirheumatic drug;
DMARD-IR, disease-modifying antirheumatic drug-inadequate responders; ESR, erythrocyte sedimentation rate; MTX, methotrexate; NA, not available; RA, rheumatoid arthritis; TCZ,
tocilizumab.
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Figure 1 Adjudicated

malignancy rates including NMSC

(A) and excluding NMSC (B) over

time in the tocilizumab

all-exposure population. Data are

presented as rates/100 PY, and

error bars are 95% CIs. n=total

number of adverse events;

multiple occurrences of the same

adverse event in one patient are

counted as individual events.

aTNF-IR, antitumour necrosis

factor-inadequate responders;

DMARD-IR, disease-modifying

antirheumatic drug-inadequate

responders; PY, patient-years.
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specific rates in their respective reference populations
(figure 2A, B). The increase was driven by increased
SIRs in a few specific anatomical sites. In the USA, the
increase was observed for lung and bronchus malignan-
cies only (SIR 3.17 (95% CI 1.77 to 5.23)). For all other
malignancy types, the number observed in the tocilizu-
mab all-exposure population was not significantly differ-
ent from the expected number of malignancies based
on rates in the reference US general population.
Patients outside the USA also had a higher incidence of
lung and bronchus cancer compared with the general
population using the GLOBOCAN database (SIR 2.41
(95% CI 1.32 to 4.05)). The numbers of adjudicated

prostate malignancies (SIR 4.68 (95% CI 2.01 to 9.21))
and non-Hodgkin lymphoma (SIR 3.98 (95% CI 1.07 to
10.18)) were also higher among tocilizumab-treated,
non-US patients than among the general population
(figure 2B).
Lung and bronchus malignancies were the most com-

monly reported in tocilizumab-treated patients; 29 adju-
dicated cases were reported. Of these 29 cases, 24
occurred in patients who were current smokers or who
had a history of smoking, 20 occurred in patients
60 years of age or older (2 were in patients younger than
50 years) and 4 were reported as small cell lung cancer.
These findings are consistent with previous data showing

Figure 2 SIRs for malignancy for (A) US patients and (B) non-US patients (tocilizumab all-exposure population). N Obs,

number observed; SIR, standardised incidence ratio.
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increased rates of certain malignancies, including
non-Hodgkin lymphoma, Hodgkin lymphoma and lung
cancer, in patients with RA compared with the general
population.2

DISCUSSION
In long-term clinical trials in patients with RA, malig-
nancy incidence is of particular interest because of the
theoretical risk for malignancy with immunosuppression,
the risk for specific malignancies in RA and the specific
effects of medications and disease control, including a
potentially protective effect. Tocilizumab has not been
specifically studied with regard to prevention, nor has it
been shown to prevent malignancy; however, increased
circulating IL-6 levels may increase tumourigenesis by
affecting pathways known to play a role in the develop-
ment of certain malignancies. The IL-6/JAK/STAT sig-
nalling pathway regulates a number of apoptotic
regulatory genes (BcL-XL, MCL-1, XIAP, c-myc, Fas). It
also binds to p53, inhibiting the regulation of apoptosis.
In addition, IL-6 activates Ras, MAPK, COX-2, Wnt and
PI3K/AKT pathways, which contribute to the protu-
mourigenic and antiapoptotic functions of IL-6. Data
from tumour models suggest that the IL-6/JAK/STAT
signalling pathway has potential roles in transformation,
growth or proliferation of ovarian, lung, bladder, breast,
colon and prostate cancers.26

Malignancy rates observed in patients with RA have
remained stable over time, with long-term tocilizumab
exposure in clinical trials. In the pooled, placebo-
controlled population, the overall malignancy rate in
tocilizumab-treated patients was comparable with the
rate in placebo+MTX/DMARD-treated patients. No evi-
dence for differences in the patterns or types of malig-
nancy was reported between the two groups. In the
tocilizumab all-exposure population, the adjudicated
malignancy rates, both including and excluding NMSC,
were numerically higher for aTNF-IR patients than for
DMARD-IR patients. This may be related to increased
disease duration and severity in aTNF-IR patients. A
study using registry data identified an increased risk for
cancer overall in patients with RA treated with aTNF
compared with the general population but not com-
pared with aTNF-naive patients.40 Patterns for site-
specific malignancies observed in aTNF-IR patients in
our study were consistent with those observed in regis-
tries.5 40–42

NMSC was the most commonly reported malignancy
in the tocilizumab all-exposure population; 68 events
were reported with an incidence rate of 0.4/100 PY
(95% CI 0.33 to 0.54). This is no greater than the NMSC
rate (0.6/100 PY) reported in a meta-analysis of 74 trials
in patients with RA treated with aTNF16 and no greater
than that reported with aTNF use in a US epidemio-
logical study (1.9/100 PY).18 Analysis of registry data has
demonstrated that the rate of NMSC in aTNF-treated
patients was higher than in aTNF-naive patients.17

In these global studies, the overall malignancy rate
observed in the tocilizumab all-exposure population was
higher than that in the general population but was con-
sistent with that expected in the RA population and in
the geographic regions studied. The numbers of cases of
lung and bronchus cancer in the tocilizumab
all-exposure population were higher than in the general
US and non-US populations, and the numbers of cases
of prostate cancer and non-Hodgkin lymphoma were
higher than in the non-US general population but not
higher than expected in patients with RA. An increased
risk for lung cancer has been reported in epidemio-
logical studies in patients with RA (table 2). In a
meta-analysis that included 23 observational studies in
patients with RA that reported SIRs for lung cancer, the
overall SIR, calculated by a random-effects model, was
1.64 (95% CI 1.51 to 1.79).6 A cluster of study-specific
SIRs indicated a 1.4–3.9-fold increase in the risk for lung
cancer in patients with RA compared with the general
population.6 In the current analysis, 83% of lung
cancers occurred in patients who were current or
former smokers. In the previously mentioned
meta-analysis,6 based on an analysis of 22 observational
studies that reported relative risk for lymphoma, the site-
specific tumour posing the highest risk for patients with
RA compared with the general population was lymph-
oma. The overall risk for lymphoma in patients with RA
was estimated to be more than twice that in the general
population (SIR 2.46; 95% CI 2.05 to 2.96).6 In the
current analysis, the slight increase in non-Hodgkin
lymphoma in tocilizumab patients was limited to the
non-US population and was not unexpected given the
increased risk for lymphoma in RA. An increased risk
for lymphoma and lung cancer compared with the
general population has also been reported in a pooled
analysis of 5671 patients with RA treated with the oral
Janus kinase inhibitor tofacitinib in clinical trials and
long-term extensions;46 the SIR for tofacitinib-treated
patients was 2.64 (95% CI 1.27 to 4.86) for lymphoma
and 2.19 (95% CI 1.39 to 3.29) for lung cancer.
The increased incidence of prostate cancer observed

only in non-US patients in the tocilizumab all-exposure
population may be a result of differences in screening
between the USA and other countries. In the USA, rates
of prostate cancer rose rapidly after the high uptake of
prostate-specific antigen (PSA) testing in the 1990s and
then declined because of the reduced pool of prevalent
cases. In contrast, incidence and mortality rates continue
to rise slowly in countries with low uptake of PSA testing,
including those in central and Eastern Europe, which
potentially have a high prevalence of undiagnosed pros-
tate cancer.47 This difference may explain the high
number of prostate cancer cases reported in non-US
patients enrolled in tocilizumab trials. The overall risk
for malignancy in patients treated with tocilizumab
(based on SIR analysis) was consistent with epidemio-
logical studies of patients with RA treated with
aTNF.1 17 48
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Two recently published integrated analyses of the RA
clinical development programmes of tofacitinib
(n=5671) and the aTNF certolizumab (n=4049)
reported no increased risk for overall malignancy with
either agent compared with that in the general popula-
tion.46 49 The SIR for all malignancies, excluding NMSC,
in the pooled analysis of tofacitinib clinical trial data was
1.17 (95% CI 0.96 to 1.41) using SEER.46 The SIR for all
malignancies, excluding NMSC, in a pooled analysis of
certolizumab clinical trial data was 1.27 (95% CI 0.99 to
1.61) using GLOBOCAN and 1.06 (95% CI 0.82 to 1.33)
using SEER.49 In the current analysis, the SIR for all
malignancies, excluding NMSC, with tocilizumab (US
and non-US combined) was 1.17 (95% CI 0.98 to 13.9)
using SEER and 1.80 (95% CI 1.51 to 2.13) using
GLOBOCAN (see online supplementary table S2),
which is consistent with the SIRs for all malignancies in
the certolizumab and tofacitinib studies.
Data available to date for patients with RA treated with

subcutaneous tocilizumab are consistent with those for
patients treated with intravenous tocilizumab. Based on
26 events, the rate of malignancies or unspecified
tumours in the pooled, subcutaneous, all-exposure
population (1465 patients; 2302.08 PY) was 1.13/100 PY
(95% CI 0.74 to 1.65) (data on file). There was no evi-
dence of an increase in the rate of malignancies over
time, and review of the events did not identify any clear
pattern or type of events (data not shown).
This analysis does have limitations. Malignancies not

collected in the SEER or GLOBOCAN databases (eg,
NMSC, the most commonly reported malignancy) were
not included in the SIR analysis, which compared the
risk for malignancies in tocilizumab-treated patients and
in the general population. In the current analysis, SIRs

for specific types of malignancies were based on small
numbers of cases. SIR estimates for malignancies with
small numbers of observed cases could be unstable, and
these data should be interpreted with that in mind. This
analysis represents pooled long-term clinical trial data
and is the most comprehensive analysis of malignancies
with tocilizumab available to date. The relatively short
placebo-controlled periods of the clinical trials, which
are typical of RA clinical trial design, limited the avail-
ability of a relevant control group for the longer term
data. The analysis population was limited to patients
who participated in randomised placebo-controlled trials
and long-term extension studies and, as such, represents
a homogeneous patient cohort. Therefore, longer term
and larger, real-world data sets may be needed for better
understanding of the malignancy risk. Another limita-
tion is that the medical adjudication of malignancies was
not blinded to treatment received.
In conclusion, long-term data available to date for

tocilizumab-treated patients in the clinical trial setting
do not indicate an increased risk for overall or site-
specific malignancies above the risk expected in RA.
Continued monitoring will inform on the longer term
risk for malignancy with tocilizumab treatment in RA.
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