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Longterm Safety of Tocilizumab: Results from 3 Years of
Followup Postmarketing Surveillance of 5573 Patients
with Rheumatoid Arthritis in Japan
Kazuhiko Yamamoto, Hajime Goto, Kenzo Hirao, Atsuo Nakajima, Hideki Origasa, 
Kunihiko Tanaka, Minako Tomobe, and Kyoichi Totsuka

ABSTRACT. Objective. To evaluate the longterm safety of tocilizumab (TCZ) for the treatment of rheumatoid
arthritis (RA) in a real-world clinical setting in Japan.
Methods. In this longterm extension of a single-arm, observational postmarketing surveillance study,
a total of 5573 patients who initiated intravenous TCZ between April 2008 and July 2009 were
observed for 3 years, regardless of its continuation, for incidence of fatal events, serious infections,
malignancy, gastrointestinal perforations, and serious cardiac dysfunction.
Results. Of the 5573 patients who were enrolled, 4527 patients (81.23%) completed 3 years of
followup. There were no increases in the proportions of patients with fatal events, serious infection,
malignancy, GI perforation, or serious cardiac dysfunction over 3 years. The all-cause mortality rate
during followup was 2.58% (0.95/100 patient-yrs), and the standardized mortality ratio was 1.27 (95%
CI, 1.08 to 1.50). Patients who were older with longer disease duration and respiratory comorbidities
were more likely to discontinue TCZ treatment following serious infection during the first year. Among
patients who completed 3 years of TCZ treatment, serious infection developed at a constant rate during
the 3-year treatment period. The proportion of malignancy during followup was 2.24% (0.83/100
patient-yrs), and the standardized incidence ratio was 0.79 (95% CI, 0.66 to 0.95).
Conclusion. The safety profile of TCZ was consistent over time regarding mortality, serious infections,
malignancy, gastrointestinal perforation, and serious cardiac dysfunction. These data confirm the
longterm safety of TCZ use in patients with RA in a real-world clinical setting. (J Rheumatol First
Release June 1 2015; doi:10.3899/jrheum.141210)
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The humanized antiinterleukin 6 receptor monoclonal
antibody tocilizumab (TCZ) has been demonstrated in phase
III clinical studies to improve disease activity and inhibit
progression of joint destruction in patients with rheumatoid
arthritis (RA)1,2,3,4,5,6,7. Adverse events (AE) of interest were
identified for patients receiving TCZ, including serious infec-
tions, malignancy, gastrointestinal (GI) perforations, and
cardiac dysfunction8. On the basis of these results, TCZ
received marketing approval for patients with RA in more
than 100 countries. Upon approval, the initial safety and
effectiveness of TCZ in the Japanese real-world clinical
setting were evaluated in the all-patient postmarketing
surveillance (PMS) program with a 28-week followup
period9. Results of this PMS showed that the overall
incidence rate of serious infections was comparable with that
of phase III studies, and patients with more risk factors [age
> 65 yrs, disease duration ≥ 10 yrs, previous or concurrent
respiratory disease, and concomitant corticosteroid dose > 5
mg/day (prednisolone equivalent)] had a higher incidence of
serious infections. This report presents the mortality rates and
incidence of AE of special interest in 5573 patients with RA
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who received ≥ 1 dose of intravenous TCZ in the 3-year
longterm extension of the all-patient PMS program.

MATERIALS AND METHODS
Patients. This report refers to the 3-year extension to the 28-week all-patient
PMS program evaluating intravenous TCZ in patients with RA in Japan9.
This longterm extension study was mandated by the Japanese Health
Authority, as was the initial all-patient PMS. We asked all 992 institutions
included in the all-patient PMS to participate and 707 agreed. Patients who
initiated TCZ treatment in these participating institutions by July 2009 were
enrolled in this 3-year followup study.
Protocol. The PMS study protocol has been described9. Information on the
development of fatal events, serious infections, malignancies, GI perfora-
tions, and serious cardiac dysfunction was collected from case report forms
and coded using the Medical Dictionary for Regulatory Activities (version
16.1). To maximize participation from eligible institutions and obtain infor-
mation for the duration of the 3-year followup period, case report forms were
simplified to focus on the aforementioned AE of interest; therefore, infor-
mation on other events was not collected. The study data were analyzed
jointly with data from the all-patient PMS9. Patients who received ≥ 1 dose
of intravenous TCZ were analyzed 2 different ways: (1) patients were
observed for 3 years from the initial dose of TCZ, regardless of whether
treatment was continued (defined as the “observational followup period”),
and (2) patients were observed as long as TCZ treatment was continued
during the 3 years of followup (defined as the “TCZ treatment period”). The
incidences of mortality, serious infection, malignancy, GI perforation, and
serious cardiac dysfunction were evaluated and summarized.
Statistical analysis. Data were summarized as the proportion (95% CI) of
patients experiencing each event or as incidence rates presented as the
number of patients per 100 patient-years. For patients who died, were trans-
ferred, or were otherwise lost to followup, the followup period included all
data available prior to the date of death or the last hospital visit. In patients
who experienced multiple events (e.g., > 1 serious infection or > 1 malig-
nancy), all events were recorded and analyzed as part of each observational
period. 

The standardized mortality ratio (SMR) was calculated using the 2012
database of the Ministry of Health, Labor, and Welfare for mortality rates in
the general Japanese population. The standardized incidence ratio (SIR) was
calculated using the 2008 data for cancer incidence in Japan published by
the Center for Cancer Control and Information Services at the National
Cancer Center. The SMR and SIR (and corresponding 95% CI) were calcu-
lated by indirect methods using an approximate Poisson distribution.
Comparison of the characteristics of patients who developed serious infec-
tions and continued or discontinued TCZ treatment were investigated using
the t test and the chi-squared test. Risk factors for GI perforation were inves-
tigated using univariate logistic regression analyses.

RESULTS
Patients. As of April 2013, 5620 patients were enrolled and
5573 patients were followed in this longterm extension for a
total duration of observation of 15,106 patient-years (Figure
1). Overall, the baseline characteristics of patients followed
in the longterm extension closely matched those of patients
followed in the initial PMS9; 4542 patients (81.5%) were
female and the mean age was 58.7 years (Table 1). The
cumulative exposure to TCZ was 11,734 patient-years, and
the mean (SD) and median (interquartile range) treatment
durations were 2.1 (1.1) and 2.9 (1.0-3.0) years, respectively.
Excluding patients who died, transferred hospitals, or were
lost to followup, a total of 5327 (95.59%) patients completed
1 year, 4850 (87.03%) patients completed 2 years, and 4527
(81.23%) patients completed 3 years of observation; 2721
patients (48.82%) continued TCZ treatment for > 152 weeks. 
Safety. The mortality rate during the followup period was
2.58% (0.95/100 patient-yrs). It decreased over each year of
observation (Figure 2A). The most common cause of death
was infection (28.47%), followed by respiratory disease
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Figure 1. Patient flow in the 3-year longterm extension of the all-patient PMS program. aExcluding patients
who died, transferred hospitals, or were otherwise lost to followup. PMS: postmarketing surveillance; AE:
adverse event.
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(15.97%), malignancy (14.58%), cardiac dysfunction (9.03%),
and cerebrovascular disorder (5.56%). The SMR in this study,
in comparison with the general Japanese population, was 1.27
(95% CI, 1.08 to 1.50).

The overall incidences of serious infection during the
followup period and the TCZ treatment period were 9.94%
(3.67/100 patient-yrs) and 8.56% (4.07/100 patient-yrs),
respectively. The proportion of patients with serious infec-
tions did not increase from the first year to the second and
third years (Figure 2B). Of the patients who developed
serious infections in the first year, 57.59% (182/316 patients)
discontinued TCZ treatment. Compared with patients who
continued TCZ treatment after experiencing serious infection,

the patients who developed serious infections and discon-
tinued TCZ treatment in the first year were older (mean, 66.3
vs 59.4 yrs; p < 0.01), had non-significantly longer disease
duration (13.3 vs 11.4 yrs), and were non-significantly more
likely to have respiratory comorbidities (33.5% vs 28.4%).
Except for the discontinued cases or those lost to followup,
the proportion of patients with serious infection was generally
stable over time during the TCZ treatment period (Figure 3).
The most common serious infection was bacterial pneumonia
(Table 2). Patients who were biologic-experienced had a
similar incidence of serious infection compared with patients
who were biologic-naive [8.31% (291/3502 patients) vs
8.98% (186/2071 patients); p = 0.3865].

Malignancies were reported in 2.24% (0.83/100 patient-yrs)
of patients during the followup period, with an overall SIR
of 0.79 (95% CI, 0.66 to 0.95) in 117 patients with non -
recurring or non-metastatic malignancies. Only malignant
lymphoma had a significantly higher incidence compared
with the general Japanese population (Table 3). The propor -
tion of patients with malignancy was stable over time during
the followup period (Figure 2C).

The overall incidence of GI perforation during the
followup period was 0.65% (0.24/100 patient-yrs), which did
not increase over time (Figure 2D). Univariate regression
analysis for GI perforation suggested that male sex;
Steinbrocker functional classification; complications or
medical history of diverticulum, amyloidosis, and GI ulcers;
and baseline dose of glucocorticoids (mg/day, prednisolone
or equivalent) may increase the risk of GI perforation
(Appendix 1).

Serious cardiac dysfunction was reported in 1.11%
(0.41/100 patient-yrs) of patients, including heart failure
[0.47% (0.17/100 patient-yrs)] and ischemic heart disease
[0.43% (0.16/100 patient-yrs)]. Myocardial infarction [0.20%
(0.07/100 patient-yrs)] and angina pectoris [0.16% (0.06/100
patient-yrs)] were the most common disorders related to
ischemic heart disease. The proportion of patients with
serious cardiac dysfunction did not increase during followup
(Figure 2E). Of the 34 patients who developed serious cardiac
dysfunction in the first year, 7 patients (20.59%) sub -
sequently died and 4 patients (11.76%) were lost to followup
for other reasons.

A total of 5573, 4208, and 3462 patients were observed
during the > 0 to 12 months, > 12 to 24 months, and > 24 to
36 months TCZ treatment periods, respectively. Overall, the
incidence of each event category from year to year during the
TCZ treatment period was comparable with that during the
followup period (Figure 2).

DISCUSSION
We evaluated the mortality rate and the incidences of serious
infection, malignancy, GI perforation, and serious cardiac
dysfunction during the 3-year followup after TCZ initiation
in Japanese patients with RA.
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Table 1. Baseline demographic and disease characteristics of patients with
rheumatoid arthritis participating in the PMS study of TCZ in Japan.

Characteristics Patients Receiving TCZ, n = 5573

Demographics
Female, n (%) 4542 (81.5)
Age, yrs, mean (SD) 58.7 (12.8)

Median, yrs, (range) 60.0 (16-91)
≥ 65 yrs, n (%) 2019 (36.23)

Body weight, mean (SD), kg 53.3 (10.3)
Disease duration, mean (SD), yrs 10.5 (9.2)

Median (range), yrs 7.9 (0.0-61.9)
≥ 10 yrs, n (%) 2149 (38.56)

Medical history, n (%)
Infections 647 (11.61)
Malignancy 217 (3.89)
Cardiac dysfunction 184 (3.30)

History of comorbidities, n (%)
GI tract disturbance 1177 (21.12)
Respiratory disease 864 (15.50)
Diabetes mellitus 585 (10.50)
Hepatic disorder 401 (7.20)
Cardiac dysfunction 364 (6.53)
Renal dysfunction 313 (5.62)
Malignancy 32 (0.57)

Clinical characteristics
Steinbrocker radiographic stage, n (%)

Stage I 440 (7.90)
Stage II 1480 (26.56)
Stage III 1778 (31.90)
Stage IV 1875 (33.64)

Steinbrocker functional class, n (%)
Class 1 664 (11.91)
Class 2 3439 (61.71)
Class 3 1429 (25.64)
Class 4 40 (0.72)

Previous use of biologics, n (%) 3502 (62.84)
Baseline DMARD use, n (%) 3867 (69.39)
Baseline MTX use, n (%) 2972 (53.33)

MTX dose > 8 mg/week, n (%) 460 (8.25)
Baseline steroid use (oral and IV), n (%) 4156 (74.57)

Steroid (oral and IV) dose > 5 mg/day, 
n (%) 1532 (27.49)

DMARD: disease-modifying antirheumatic drug; GI: gastrointestinal; IV:
intravenous; MTX: methotrexate; PMS: postmarketing surveillance; TCZ:
tocilizumab.
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The SMR (95% CI) in our study [1.27 (1.08 to 1.50)] was
similar to the SMR reported in the initial all-patient PMS
[1.15 (0.83 to 1.61)] and in those reported in a large obser-
vational cohort of Japanese patients with RA [between 1.46
(1.32 to 1.60) and 1.90 (1.75 to 2.07)]9,10. There were no
concerns of increased risk of mortality associated with TCZ
treatment.

The overall incidence of serious infection during the
followup period of this study was 3.67/100 patient-years,
which was found to be similar to the results of the initial
all-patient PMS and longterm safety cumulative analyses of

phase III clinical trials (4.5/100 patient-yrs to 9.0/100
patient-yrs, respectively)8,9,11. With regard to incidence of
infections, prior AE and presence of additional risk factors
for infection (e.g., advanced age, long disease duration, and
respiratory comorbidities) could be reasons for discontinu-
ation of TCZ. Notably, about half the patients who developed
serious infections within the first year of initiating TCZ
treatment and who had subsequently discontinued treatment
were older, had longer disease duration, and had more res -
piratory comorbidities compared with patients who had a
presumed lower risk of serious infection and remained in the

4 The Journal of Rheumatology 2015; 42:8; doi:10.3899/jrheum.141210
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Figure 2. Changes in the proportion (95% CI) of patients with (A) fatal events, (B) serious infections, (C) malig-
nancy, (D) GI perforation, and (E) serious cardiac dysfunction during each year of the observational followup
period and the TCZ treatment period. Overall, 5573, 5168, and 4721 patients were observed during the > 0 to 12
months, > 12 to 24 months, and > 24 to 36 months followup periods, respectively, while 5573, 4208, and 3462
patients were followed during the same intervals of TCZ treatment. GI: gastrointestinal; TCZ: tocilizumab.
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analysis during the second and third years. Because serious
infections developed at a constant rate in the patients who
continued TCZ treatment, discontinuation of TCZ may have
reduced the risk of serious infection. Careful monitoring of
infections is needed to prevent escalation or occurrence of
serious infections at any time during TCZ treatment.

Malignant lymphoma occurs with a significantly higher
incidence in patients with RA compared with the general
population12. The SIR for malignancies in our study were
lower than those reported to date in a large cohort of Japanese
patients with RA13. The SIR for malignant lymphoma in the
current study were not higher than those in biologic-experi-
enced Japanese patients with RA reported by the Japan
College of Rheumatology14. On the basis of these results,
exposure to TCZ did not appear to influence the occurrence
of malignancy.

Lower GI perforations are rare, but serious complications
of TCZ treatment appear to occur more frequently in patients

receiving glucocorticoids15. The overall incidence of GI
perforation in our study was comparable with reports from
longterm extensions of TCZ randomized trials and did not
increase over time8. Patients at a higher risk of GI perfora-
tions and who should be carefully monitored during TCZ
therapy were male, had been treated with high-dose gluco-
corticoids, had higher Steinbrocker functional classification,
and had complications or a medical history of diverticula,
amyloidosis, or GI ulcers.

RA is associated with increased cardiovascular disease
risk with multifactorial involvement of inflammation.
Systematic literature reviews reported that anti–tumor
necrosis factor agents and methotrexate (MTX) use were
associated with a decreased cardiovascular risk in patients
with RA16,17. In this study, the proportion of patients with
serious cardiac dysfunction decreased over time. Some of this
decreased risk may have been a result of continued use of
MTX; however, the decrease may also have been partially
attributable to loss of followup in some patients, possibly
selecting for patients who did not leave the study for
AE-related reasons. Further investigation is needed to
thoroughly evaluate the influence of TCZ treatment on
cardiovascular risk in patients with RA.

This study has some limitations. Firstly, because our case
report forms were designed to maximize participation from
a large number of institutions and were focused on specific
AE of interest, we could obtain only minimal information for
selected AE to measure the incidence of these events on a
large scale. It was not feasible to collect more-detailed infor-
mation on concomitant medications, such as corticosteroid
use, from such a large number of patients. As a result, more
in-depth analyses, such as identification of potential risk
factors for AE of interest, stratification by concomitant
medications, or detailed information on types of bacterial
infection were beyond the scope of our study. Secondly, we
were unable to follow a portion of the patients through the
end of the 3-year followup period. Notably, 902 of the 5573
patients enrolled (16.2%) failed to complete the 3-year
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Figure 3. Change in the proportion (95% CI) of patients with serious infec-
tions during each year of the TCZ treatment period, except for discontinu-
ation cases and those lost to followup. N = 3462 during each of the TCZ
treatment periods: > 0 to 12 months, > 12 to 24 months, and > 24 to 36
months. TCZ: tocilizumab.

Table 2. Incidence rates of common serious infections during the followup period and TCZ treatment period,
defined as the period of followup during which patients were receiving intravenous TCZ.

Site Followup Period, n = 5573, TCZ Treatment Period, n = 5573, 
15,106 Patient-yrs 11,734 Patient-yrs

n (%) Rate per 100 n (%) Rate per 100 
Patient-yrs Patient-yrs

Serious infection, total 554 (9.94) 3.67 477 (8.56) 4.07
Bacterial pneumonia 180 (3.23) 1.19 150 (2.69) 1.28
Cellulitis 66 (1.18) 0.44 64 (1.15) 0.55
Sepsis 42 (0.75) 0.28 25 (0.45) 0.21
Atypical mycobacteriosis 29 (0.52) 0.19 26 (0.47) 0.22
Pneumocystis jirovecii pneumonia 20 (0.36) 0.13 14 (0.25) 0.12
Herpes zoster 27 (0.48) 0.18 23 (0.41) 0.20
Tuberculosis 8 (0.14) 0.05 5 (0.09) 0.04

TCZ: tocilizumab.
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followup because they transferred hospitals or were lost for
other unknown reasons. Thirdly, while the patient character-
istics of those who participated in this longterm study were
similar to the patients who were enrolled in the initial
28-week all-patient PMS program, not all of the patients in
the initial study were included in this longterm followup
study. We had asked all 992 institutions included in the initial
all-patient PMS to participate in this longterm followup
study, to minimize bias; however, only 707 institutions
agreed to participate. As a result, even though the baseline
characteristics of patients were closely matched between the
2 studies, suggesting little effect on the results, there may still
exist some small population bias.

To our knowledge, this is the first longterm PMS report
of a biologic for patients with RA in a real-world clinical
setting in Japan; therefore, there is no study that may serve
as a true comparator. Other PMS studies have been conducted
in patients with RA in Japan for infliximab, etanercept, and
adalimumab18,19,20. In each of those PMS studies, patients
were followed for 6 months, compared with 3 years for the
current followup study. It may not be appropriate to make
direct comparisons for AE of interest because of these differ-
ences in length of followup. It should also be noted that the
PMS studies for these other biologics were acknowledged
and discussed in the initial PMS report for TCZ, which noted
that risk factors for serious infections were similar across
biologics9. The overall mortality rates and rates and/or
proportions of patients with serious infections were also
similar across biologics in the 6-month PMS studies (where
reported). Although the definitions may have differed across

studies, the rates of malignancies and serious cardiac dys -
function (e.g., cardiac failure and/or ischemic heart disease)
were similar across biologics at 6 months. GI perforations are
typically an AE of interest for TCZ treatment and were not
investigated in PMS reports for other biologics.

The results from this study demonstrate that the safety
profile of TCZ was consistent and did not worsen over time
regarding mortality, serious infections, malignancy, GI per -
foration, and serious cardiac dysfunction. Whereas random -
ized controlled studies have assessed the longterm safety of
TCZ in patients with RA, these data confirm, for the first
time, the longterm safety of TCZ use in patients with RA in
a real-world clinical setting11,21.
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APPENDIX 1. Summary and predictors of gastrointestinal (GI) perforation estimated by univariate logistic regression analysisa.

No. Patients with AE    No. Patients (%) OR 95% CI p

Total GI perforations 36 5573 (0.65)
Sex Female 18 4542 (0.40)

Male 18 1031 (1.75) 4.467 2.316 to 8.615 < 0.001
Age < 65 yrs 22 3552 (0.62)

≥ 65 yrs 14 2019 (0.69) 1.120 0.572 to 2.195 0.740
Unknown 0 2 (0.00)

Disease duration < 10 yrs 16 3146 (0.51)
≥ 10 yrs 18 2149 (0.84) 1.652 0.841 to 3.248 0.145

Unknown 2 278 (0.72)
Disease stage classified by Steinbrocker Per 1 unit 1.216 0.850 to 1.741 0.284
Function classified by Steinbrocker Per 1 unit 2.309 1.362 to 3.913 0.002

Unknown 0 1 (0.00)
Complications or medical history

Diverticulum No 35 5554 (0.63)
Yes 1 19 (5.26) 8.760 1.138 to 67.434 0.037

Diverticulitis No 36 5564 (0.65)
Yes 0 9 (0.00)

Amyloidosis No 33 5467 (0.60)
Yes 3 106 (2.83) 4.799 1.449 to 15.894 0.010

GI ulcer No 30 5220 (0.57)
Yes 6 353 (1.70) 2.992 1.237 to 7.236 0.015

GI perforation No 36 5556 (0.65)
Yes 0 17 (0.00)

GI tract disturbance No 23 4244 (0.54)
Yes 13 1329 (0.98) 1.813 0.916 to 3.589 0.088

Astriction No 32 5283 (0.61)
Yes 4 290 (1.38) 2.295 0.806 to 6.534 0.120

Biologics (previous drug) No 12 2071 (0.58)
Yes 24 3502 (0.69) 1.184 0.591 to 2.373 0.634

NSAID (at the start of TCZ) No 16 1890 (0.85)
Yes 20 3683 (0.54) 0.640 0.331 to 1.237 0.184

Glucocorticoids (at the start of TCZ) No 7 1417 (0.49)
Yes 29 4156 (0.70) 1.415 0.618 to 3.236 0.411

Dose of glucocorticoids at baseline, 
mg/day Per 1 mg/day 1.022 1.004 to 1.041 0.017

CRP at baseline < 2.0 mg/dl 14 2813 (0.50)
≥ 2.0 mg/dl 20 2431 (0.82) 1.658 0.836 to 3.291 0.148
Unknown 2 329 (0.61)

a Multiple classification analysis did not reveal that the number of GI perforations was too small for reliable analysis. Highlighted cells indicate covariates that
were significant predictors of GI perforation. AE: adverse event; CRP: C-reactive protein; GI: gastrointestinal; NSAID: nonsteroidal antiinflammatory drugs;
TCZ: tocilizumab.
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