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Abstract We present safety and efficacy data from
Japanese clinical studies on monotherapy with tocilizumab
(TCZ), a humanized anti-interleukin 6 receptor monoclonal
antibody, in which 601 patients with moderate to severe
rheumatoid arthritis, with a total of 2188 patient-years
(pt-yr) exposure, were enrolled. The median treatment dura-
tion was 3.8 years. The incidence of adverse events (AEs),
including abnormal laboratory test results, was calculated
as 465.1 per 100 pt-yr. The most common serious adverse
events (SAEs) were infections (6.22 per 100 pt-yr). There
was no increase in the frequency of AEs or SAEs with
long-term treatment. Abnormalities in the laboratory test
results, such as increases in lipid parameters or abnormal
liver function parameters, were common, but most were
mild and there were no SAEs related to them. At baseline,
546 patients (90.8%) were taking corticosteroids; of these,
77.8% were able to decrease their corticosteroid dose
during the study period, while 35.2% discontinued corti-
costeroids altogether. In the patients treated longer than
5 years, 91.3, 73.0, and 51.3% met the ACR20, ACR50,
and ACR70 response criteria, respectively, and 59.7% met
the DAS remission criterion (DAS28 <2.6) at 5 years. In
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conclusion, based on these results, TCZ has shown good
tolerability and high efficacy during long-term treatment.

Keywords Clinical trial - Interleukin-6 - Meta-analysis -
Rheumatoid arthritis - Tocilizumab

Introduction

Rheumatoid arthritis (RA) is a common autoimmune dis-
ease characterized by persistent synovitis and progressive
destruction of cartilage and bone in multiple joints [1]. The
affected joints exhibit hyperplasia of inflamed synovium
infiltrated with a range of immune cells; the inflamed
synovium in turn forms pannus tissue that invades cartilage
and bone [2]. Interleukin 6 (IL-6) is a multifunctional
cytokine produced by various cell types, including T cells,
B cells, monocytes, fibroblasts, and endothelial cells. It
binds to membrane-expressed or soluble IL-6 receptors
(IL-6R), and the resulting IL-6/IL-6R complex then binds
to gpl30, a common signal transduction molecule for
cytokines of the IL-6 family, resulting in signal transduc-
tion to the cell nucleus [3]. Most of the clinical abnor-
malities seen in RA can be explained in terms of the
dysregulated hyperproduction of IL-6. High levels of IL-6
are present in synovial fluid from affected joints of patients
with active RA, and the IL-6 level correlates with the
degree of radiological joint damage [4, 5].

Tocilizumab (TCZ) is a humanized anti-human IL-6R
monoclonal antibody that inhibits IL-6 binding to IL-6R
[6]. It was humanized by grafting the complementarity-
determining regions from a murine anti-IL-6R antibody
into human immunoglobulin (Ig) Gl1, thereby creating a
functioning antigen-binding site in a reshaped human
antibody and reducing the antigenicity of the antibody in
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humans. We have demonstrated that treatment with TCZ
improves the signs and symptoms of RA and also prevents
joint damage [7-11]. TCZ has been developed as an anti-
rheumatic agent. It was first approved in Japan in April
2008 and in the European Union in January 2009. Many
other countries, including Brazil and India, have also
approved its use in the clinical setting.

Here we present our meta-analysis of long-term safety
and efficacy data from Japanese clinical studies of TCZ in
patients with disease-modifying antirheumatic drugs
(DMARD)-refractory RA.

Patients and methods
Patients

The eligibility criteria and study design for each study have
already been reported [7-11]. Briefly, eligible patients
were >20 years of age and fulfilled the 1987 American
Rheumatism Association criteria for RA [12] with a dis-
ease history of >6 months (with the exception of the
SAMURALI study, in which the eligible disease duration
was restricted to between 0.5 and 5 years). All subjects
failed to respond satisfactorily to treatment with at least
one DMARD, including methotrexate (MTX) or immuno-
suppressants. At enrollment in the initial trials, the patients
had active RA, as defined as the presence of six or more
swollen joints, and tender joints. Patients receiving steroids
(<10 mg/day as prednisolone) and/or non-steroidal anti-
inflammatory drugs (NSAIDs) were eligible if the dose had
not increased during the 1-month washout period. Sexually
active premenopausal women were required to have a
negative urine pregnancy test at entry and periodically
thereafter and to use effective contraception during the
study period. There was no requirement to screen patients
for exposure to tuberculosis (TB) or to have a Mantoux test
before enrollment; the prophylactic use of anti-TB drugs
was also not required.

Study protocols

We report here our meta-analysis of six clinical studies of
TCZ in RA, all of which were conducted in Japan, and
their five uncontrolled long-term extensions. The patient
population for this meta-analysis consisted of all those
individuals who received at least one dose of TCZ within
the framework of the six clinical studies and/or extension
studies. The initial clinical studies examined in this meta-
analysis were a phase I/Il open-label dose escalation
study [7], a phase II double-blind dose finding study [8],
a phase III open-label randomized study (SAMURAI)
[9], a phase III double-blind study (SATORI) [10], a

drug—drug interaction study, and a renal failure study
(Fig. 1). All study protocols were approved by the
Ministry of Health, Labor and Welfare of Japan and by
the Ethics Committee of each institute, and the patients
all gave their written informed consent. All patients
received either placebo or 2, 4, or 8 mg/kg body weight
of TCZ in the initial study and 8 mg/kg body weight of
TCZ in the extension study. Patients receiving a corti-
costeroid dose of <10 mg/day (as prednisolone) at entry
to the initial study were permitted to continue cortico-
steroid treatment. Surgical treatment and concomitant
use of NSAIDs and corticosteroids was allowed, but
concomitant use of DMARDs and immunosuppressive
treatments was excluded.

Serious adverse events (SAEs) were defined as AEs
that were fatal or life-threatening, resulting in permanent
or significant disability or requiring prolonged inpatient
hospitalization. SAEs and AEs were classified using
MedDRA (Medical Dictionary for Regulatory Activities)
ver. 8.0 (published by the Maintenance and Support Services
Organization). Any abnormality in laboratory test results
was graded by the common terminology criteria for AEs
ver. 3.0 (National Cancer Institute, Bethesda, MD).

Clinical response was measured using the American
College of Rheumatology (ACR) response criteria, the
Disease Activity Score in 28 joints (DAS28), and the
DAS28-based European League against Rheumatism
(EULAR) criteria. Remission was defined, in accordance
with the EULAR definition, as DAS28 <2.6 [13]. Func-
tional disability was self-assessed by patients using the
modified Health Assessment Questionnaire (mHAQ).

Statistical analysis

All data from the first dosing of TCZ to the last obser-
vation time for each patient were analyzed. Where
appropriate, initial study data were combined with
extension study data (matching on patient number). No
imputation or estimation methods were used for missing
data during the study.

The baseline time point for patient demographics, dis-
ease history, exposure, and AEs was the time of the first
received dose of TCZ, which was either at the first dose in
the initial controlled study or the first dose in the extension
study. A Kaplan—Meier plot displaying time to withdrawal
was produced. Patients were censored at the data cut-off
time (if they had not already withdrawn). Data on AEs
were summarized as the number of incidents per 100
patient-years (pt-yr).

A paired ¢ test was used to detect statistically significant
differences in disease activity and functional disability
compared to baseline. Statistical analyses were performed
using SAS ver. 8.2 TS2MO (SAS Institute, Cary, NC).
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Results
Patient characteristics

In total, 657 RA patients were initially enrolled and 601
were ultimately treated (i.e., received at least one dose of
TCZ) in the clinical trials surveyed here (Fig. 1). The 56
patients who were not treated had been enrolled in the
placebo group in the controlled studies but withdrew before
they were enrolled in the extension studies. The mean age
of the treated patients at baseline was 53.1 years (range 21—
80 years), 80.5% were women, and the mean duration of
RA was 6.5 years (range 0.4-52.8 years). The mean
number of DMARDs previously administered was 3.5;
485 patients (80.8%) had previously received MTX, and
542 (90.8%) were taking corticosteroids (prednisolone-
equivalent dose: mean 6.7 mg/day, range 0-10 mg/day)
(Table 1).

The median duration of TCZ treatment was 3.8 years
(range 0.1-9.0 years), and the total exposure was 2188
pt-yr. Only 27.6 and 35.7% of the patients had withdrawn
from these studies at the 3- and 5-year data cut-off time
point, respectively (Fig. 2). Of the treated patients, 118
(19.6%) withdrew due to AEs. Only eight patients (1.3%)
withdrew due to an unsatisfactory response.

Safety

All AEs and adverse drug reactions (ADRs, that is, AEs at
least possibly related to TCZ) are summarized in Table 2
according to the MedDRA system organ class (SOC).
There were 10,176 AEs in 596 (99.2%) of the 601
patients administered TCZ (465.1/100 pt-yr). There was
no increase in the incidence of AEs with long-term treat-
ment. The SOCs in which AEs occurred frequently
(>30 events/100 pt-yr) were “infections and infestations”,
“investigations”, “gastrointestinal disorders”, and “skin
and subcutaneous tissue disorders”. Among the category
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Table 1 Demographics and baseline clinical characteristics of
rheumatoid arthritis patients who received tocilizumab in clinical
studies in Japan

Demographics and baseline clinical characteristics Value

Total patients treated with TCZ (n) 601
Total exposure (patient-years) (1) 2188
Demographics

Age (years) 531+ 114

Median (years, range) 54.0 (21-80)
Women (% of patients) 80.5

Body weight (kg) 54.2 + 20.1
Clinical characteristics

Duration of RA (years) 6.5+ 7.1
Median duration (years) 4.1

Previous DMARDs (n) 35+ 1.8

Previous biologics (%) 2.5

Concomitant oral steroid (% of patients) 90.8%

Dose (mg/day) 6.7 £25

RA stage® (%, at VI/II/TV) 4.7/36.4/32.3/

26.6

RA classification® (%, at /I/III/IV) 8.2/72.2/19.6/0.0

Tender joint count, 0—49 joints 16.1 £9.2

Swollen joint count, 0—46 joints 129 £ 7.6

ESR (mm/h) 63.0 + 30.6

CRP (mg/dL) 4.0+ 3.0

DAS28 6.3+ 1.0

Values are given as the mean + standard deviation (SD) unless stated
otherwise

Calculated from patient data at first infusion of active tocilizumab,
i.e., baseline of the initial trial (TCZ groups) or extension (placebo
group in initial trial)

DMARDs Disease-modifying antirheumatic drugs, 7CZ tocilizumab,
a humanized anti-interleukin-6 receptor antibody, RA rheumatoid
arthritis, ESR erythrocyte sedimentation rate, CRP C-reactive protein,
DAS28 Disease Activity Score in 28 joints

* RA stage determined by Steinbrocker’s criteria

® RA functional status determined by the American College of
Rheumatology (ACR) response criteria
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Fig. 2 The retention rate of patients treated with tocilizumab in the
studies analyzed (Kaplan—-Meier analysis). Treatment time was
calculated from first infusion of TCZ at any dose, excluding time
receiving placebo in an initial study. Patients are treated as a censored
case if the patients finished a study with the completion of that study

“infections and infestations”, the common AEs were upper
respiratory infection, tinea, urinary tract infection, bron-
chitis, gastroenteritis, and pneumonia (Table 3).

In total, 133 infusion reactions were observed in 93
patients (15.5%), mostly within the first four infusions,
among which headache, pruritus, and increased blood
pressure were the most common. No patients were with-
drawn due to infusion reactions. Anaphylaxis or anaphy-
lactic reactions occurred in three patients; there were no
serious infusion reactions due to the production of anti-
TCZ antibodies.

There were 506 SAEs in 261 patients (23.1/100 pt-yr)
and 223 serious ADRs in 133 patients (10.2/100 pt-yr)
(Table 4). There were five deaths, giving a mortality rate of
0.23/100 pt-yr. The SOC with the most common SAEs was
“infections and infestations” (6.22/100 pt-yr); this was
followed by “musculoskeletal and connective tissue dis-
orders” (5.53/100 pt-yr), which mostly related to joint
surgery and were classified as unrelated to TCZ. Long-term
exposure to TCZ did not increase the incidence of SAEs.

The common serious infections were pneumonia (28
events, 1.28/100 pt-yr), herpes zoster (14 events, 0.64/
100 pt-yr), and cellulitis (13 events, 0.59/100 pt-yr). For

Table 2 Classification of adverse events and adverse drug reactions among patients receiving tocilizumab according to system organ class

SOC Adverse events Adverse drug reactions
Number of Events/ Number of Events/
events 100 patient-years events 100 patient-years

Total 10176 465.1 6681 305.4

Infections and infestations 2696 129.2 2266 103.6

Neoplasms benign, malignant, and unspecified 61 2.78 41 1.87

Blood and lymphatic system disorders 56 2.56 32 1.46

Immune system disorders 64 293 32 1.46

Endocrine disorders 10 0.45 7 0.32

Metabolism and nutrition disorders 54 2.47 37 1.69

Psychiatric disorders 81 3.70 24 1.10

Nervous system disorders 463 21.2 295 13.5

Eye disorders 267 12.2 141 6.40

Ear and labyrinth disorders 68 3.10 32 1.46

Cardiac disorders 87 3.98 46 2.10

Vascular disorders 121 5.53 90 4.11

Respiratory, thoracic, and mediastinal disorders 511 234 400 18.3

Gastrointestinal disorders 1046 47.8 594 27.2

Hepatobiliary disorders 72 3.29 46 2.10

Skin and subcutaneous tissue disorders 984 45.0 461 21.1

Musculoskeletal and connective tissue disorders 426 19.5 119 5.44

Renal and urinary disorders 71 3.23 32 1.46

Reproductive system and breast disorders 77 3.52 41 1.87

Congenital familial and genetic disorders 7 0.33 0 0

General disorders and administration site conditions 297 13.6 203 9.28

Investigations 2207 100.9 1723 78.8

Injury, poisoning, and procedural complications 448 20.5 19 0.87

Surgical and medical procedures 2 0.09 0 0

SOC Medical Dictionary for Regulatory Activities (MedDRA) system organ class (MedDRA ver. 8.0 )

@ Springer



226

Mod Rheumatol (2010) 20:222-232

Table 3 Major infections and infestations (>1.0 events/100 pt-yr)

PT Adverse events
Number of  Events/
events 100 patient-years

Total 2696 123.2

Nasopharyngitis 1402 64.1

Pharyngitis 89 4.07
Cystitis 85 3.88
Gastroenteritis 69 3.15
Tinea infection 67 3.06
Herpes simplex 61 2.79
Bronchitis acute 60 2.74
Pneumonia 56 2.56
Dental caries 53 242
Upper respiratory tract infection 53 242
Herpes zoster 50 2.29
Paronychia 41 1.87
Bronchitis 34 1.55
Tinea pedis 33 1.51
Urinary tract infection 32 1.46
Sinusitis 30 1.37
Cellulitis 29 1.33
Influenza 25 1.14
Purulence 22 1.01

PT MedDRA preferred term according to MedDRA (ver. 8.0)

pneumonia, 48% of the AEs were reported as serious
events. Long-term exposure did not increase the incidence
of serious infections (Fig. 3a). The onset of pneumonia
tended to increase in the winter, while the onset of urinary
tract infection increased in the summer (Fig. 3b, c). When
the incidences of infections were analyzed using pooled
data from three randomized controlled studies (one phase II
study and two phase III studies [8—10]), the incidence in the
TCZ-treated patients (41.9%) was not significantly higher
than that in the control group (37.6%). Two cases of TB
were reported (one pulmonary, one miliary TB); these
developed 1.5 and 2.5 years after TCZ treatment initiation,
respectively. One patient had a positive PPD skin test (no
prophylaxis reported), and the other had, in retrospect, a
suspicious chest X-ray during the pre-treatment period.
Thus, reactivation of existing TB may have occurred. Both
patients improved with the appropriate treatment, but they
withdrew from the studies after developing TB.
Gastrointestinal perforation occurred in five patients,
and a causal relationship with TCZ could not be ruled out
in three cases. All patients improved after receiving the
appropriate treatment. Nineteen malignancies were repor-
ted in 19 patients (3.2%, 0.8/100 pt-yr), with breast cancer
and colon carcinoma observed in more than two patients,
respectively (Table 5). No patients developed systemic
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lupus erythematosus or any other additional autoimmune
disease.

Most of the abnormal laboratory test results were minor.
Decreases in the leukocyte count to the low normal range
were observed a few days after TCZ administration.
Although grade 2 (<1500-1000/uL) and grade 3 neutropenia
(<1000-500/puL) were observed in 92 (15.3%) and 36
patients (6.0%), respectively, these events were all transient,
and no patients experienced febrile neutropenia or withdrew
from a study due to neutropenia. Transient liver function
disorders were also reported. Alanine aminotransferase
(ALT) increased to grade 3 [>5.0-20.0 x ULN (upper limit
of normal)] in 16 patients (2.7%), to grade 2 (>2.5-5.0 x
ULN) in 31 patients (5.2%), and to grade 1 (>ULN-
2.5 x ULN) in 221 patients (36.8%). Aspartate amino-
transferase (AST) increased to grade 3 (>5.0-20.0 x ULN)
in seven patients (1.2%), to grade 2 (>2.5-5.0 x ULN)in 17
patients (2.8%), and to grade 1 (>ULN-2.5 x ULN) in 180
patients (30.0%). There were no grade 4 (>20.0 x ULN)
ALT or AST values and no serious liver function disorders,
such as fulminant hepatitis, during the TCZ treatment. Total
bilirubin increased to grade 3 (>3.0-10.0 x ULN) in three
patients (2.7%), to grade 2 (>1.5-3.0 x ULN) in 32 patients
(5.3%), and to grade 1 (>ULN-1.5 x ULN) in 186 patients
(30.9%). There were no severe AEs related to these abnormal
values. Mean non-fasting total blood cholesterol (TC)
increased soon after treatment initiation and then stabilized
(185 mg/dL at baseline; 215 mg/dL at 1 year; 210 mg/dL at
5 years) (Fig. 4a, b). As high-density lipoprotein cholesterol
(HDLC) followed a similar pattern, the atherogenic index
[(TC — HDLC)/HDLC] did not change (Fig. 4c, d). In total,
173 patients (28.8%) received statin treatment after starting
TCZ therapy. Mean values of total and low-density lipo-
protein cholesterol (LDLC) levels at baseline were higher in
the statin-treated group than in the untreated group, sug-
gesting that the former may have had risk factors before
initiating the TCZ treatment. Lipid abnormalities were
controllable by statin treatment (Fig. 5).

Efficacy

The ACR response rates rapidly increased during the first
year of TCZ treatment. The ACR20 (20% improvement
according to the ACR criteria) then became stable, while
the ACR50 and ACR70 (50 and 70% improvement) con-
tinued to increase (Fig. 6a). At 5 years, 91.3, 73.0, and
51.3% of patients had achieved ACR20, ACRS50, and
ACR70, respectively, and 59.7% of the patients had
achieved DAS28 remission (Fig. 6b). At 6 months, >90%
of patients had achieved a DAS28 EULAR moderate or
good response (Fig. 6¢), and this level was maintained
during the study period. The mHAQ score also improved
during the study period (Fig. 6d). Although ACR response
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Table 4 Major serious adverse events (>0.2 events/100 pt-yr)

SOC/PT Adverse events Adverse drug reactions
Number of Events/ Number of Events/
events 100 patient-years events 100 patient-years

Total 506 23.1 223 10.2

Infections and infestations 136 6.22 109 4.98

Pneumonia 28 1.28 27 1.22
Herpes zoster 14 0.64 13 0.59
Cellulitis 13 0.59 13 0.59
Pyelonephritis 0.27 4 0.18
Gastroenteritis 5 0.23 3 0.14
Bronchitis acute 5 0.23 3 0.14

Neoplasms benign, malignant and unspecified 21 0.96 18 0.82

Blood and lymphatic system disorders 0.27 5 0.23

Immune system disorders 5 0.23 1 <0.1

Psychiatric disorders 0.27 - -

Nervous system disorders 33 1.51 9 0.41

Eye disorders 14 0.64 - -

Cataract 13 0.59 - -

Cardiac disorders 15 0.69 8 0.37

Vascular disorders 7 0.32 5 0.23

Respiratory, thoracic and mediastinal disorders 20 0.91 10 0.46

Gastrointestinal disorders 33 1.51 14 0.64

Hepatobiliary disorders 13 0.59 6 0.27

Hepatic function abnormality 5 0.22 3 0.14
Skin and subcutaneous tissue disorders 12 0.55 3 0.14
Musculoskeletal and connective tissue disorders 121 5.53 1 <0.1

Joint distraction 65 297 - -

Toe deformity 11 0.50 - -

Rheumatoid arthritis 7 0.32 1 <0.1

Arthralgia 6 0.27 - -

Osteoarthritis 7 0.32 - -

Renal and urinary disorders 6 0.27 1 <0.1

General disorders and administration site conditions 7 0.32 2 0.09

Investigations 31 1.42 28 1.28

Injury, poisoning and procedural complications 67 3.06 1 <0.1

Tendon rupture 18 0.82 - -
Joint dislocation 10 0.46 1 <0.1
Femoral neck fracture 6 0.27 - -
Humerus fracture 5 0.22 - -

Spinal compression fracture 5 0.22 - -

rates and the mHAQ score appeared to fluctuate after
5 years, the fluctuations were not statistically significant.

Most patients showed low hemoglobin (Hb) levels at
baseline (Hb 11.3 £ 0.02 mg/dL, mean + SE). TCZ sig-
nificantly improved anemia, and the mean Hb level rose to
13.1 £ 0.1 mg/dL at year 5 (Fig. 6e).

At baseline, 546 patients (90.8%) were taking cortico-
steroids; of these, 78% were able to decrease their

corticosteroid doses during the study period, and 35.2%
discontinued corticosteroids. The mean dose of cortico-
steroid in these patients (as prednisolone) fell from 6.7 mg/
day (median 4.0 mg/day) at baseline to 2.3 mg/day (med-
ian 0.5 mg/day) at 5 years (Fig. 6f).

TCZ showed greater efficacy in recent-onset RA
patients (RA duration <2 years) than in those with a longer
disease duration. At 6 months, the ACR50 and ACR70
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Fig. 3 Onset of serious infection and seasonal onset of pneumonia
and urinary tract infection during TCZ treatment. a Onset of serious
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Table 5 Malignancies observed among the patient cohorts

Malignancies Number of  Percentage of
patients patients

Total 19 3.16
Breast cancer 4 0.67
Colon carcinoma 3 0.50
Bladder cancer 2 0.33
Malignant lymphoma (NHL or HL) 2 0.33
Gastric cancer 1 0.17
Gallbladder cancer 1 0.17
Pancreatic carcinoma 1 0.17
Lung cancer 1 0.17
Cervical carcinoma 1 0.17
Colon cancer 1 0.17
Papillary thyroid cancer 1 0.17
Ovarian epithelial cancer 1 0.17

NHL, HL Non-Hodgkin lymphoma and Hodgkin lymphoma,
respectively

response rates were >60 and >40%, respectively, in recent-
onset patients. These values were almost twofold higher
than the response rates seen in patients with disease
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duration of >10 years (ACR50 and ACR70 30 and 16%,
respectively). At 6 months, the remission rate according to
the DAS28 was 49.6% in recent-onset patients compared
with only 21% in patients with the disease for >10 years.
More than 70% of recent-onset patients, but only 38% of
patients with disease for >10 years had EULAR good
responses (Fig. 7a, b). It is noteworthy that even in the
patients with longer disease duration, the clinical efficacy
was significantly augmented at 1 year of treatment com-
pared with that at 6 months.

Discussion

We report a meta-analysis of Japanese trials of TCZ in RA
using data from six initial studies and their five long-term
extensions. In general, the results show a good safety
profile and excellent efficacy, with a total of 2188 pt-yr, as
also evidenced by the high retention rate at 5 years. In
particular, only 1.3% of 601 patients withdrew due to
unsatisfactory response, indicating that loss of efficacy was
very rare during the long-term treatment.

Long-term treatment with TCZ was well tolerated. The
mortality rate of 0.23/100 pt-yr is numerically lower than
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that observed with other biologics [14, 15]. Long-term
exposure did not increase the incidence of SAEs, and most
AEs were mild and acceptable relative to the benefits
provided. TCZ did not increase the incidence of infections
compared to the control groups in the phase II and III
controlled studies. In addition, the incidence of serious
pneumonia was comparable to that in patients treated with
anti-tumor necrosis factor (TNF) drugs. However, careful
monitoring must be undertaken during TCZ treatment
because IL-6R inhibition can suppress acute-phase reac-
tions (fever, C-reactive protein increase, etc.), thereby
obscuring the signs and symptoms associated with infec-
tion, possibly resulting in a delayed detection of the
infection itself [16].

In patients treated with anti-TNF drugs, most TB cases
were reported to occur in the first 6 months [17-19]. TNF
is considered a key cytokine for TB control, by a mecha-
nism increasing anti-TB macrophage phagocytic capacity
and by increasing granuloma formation [20]. Anti-TNF
therapy may suppress these actions and thereby increase
the risk of TB reactivation. IL-6 has no such anti-TB

Years after 1st TCZ infusion

activities and TCZ does not inhibit granuloma formation.
Even though 2 TB cases were reported after 1.5 and
2.5 years of TCZ treatment, the mechanism responsible for
TB development during TCZ treatment likely differs from
anti-TNF treatment. Although the incidence of TB is
comparable to that observed in Japanese RA cohorts
receiving conventional DMARDs [21], patients on TCZ
should be carefully monitored for TB, as for other
infections.

Gastrointestinal perforation occurred in five patients. A
causal relationship with TCZ was not ruled out in three of
these. Intestinal perforation appeared to be related to div-
erticulitis. At the present time we do not know whether this
incidence is comparable to that in the general RA popu-
lation or to other biologics users [22].

Nineteen malignancies were reported in 19 patients.
Yamanaka et al. [23] compared the incidence of malig-
nancies in three cohorts of Japanese RA patients: (1) those
who received TCZ in Japanese clinical trials; (2) an
observational cohort of RA patients (IORRA cohort,
Institute of Rheumatology, Tokyo Women’s Medical
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Fig. 6 Indicators of disease
activity during tocilizumab
treatment. a ACR20, -50, and
-70 improvement rates [rates of
20, 50, and 70% improvement
according to American College
of Rheumatology (ACR)
criteria], b mean of Disease
Activity Score for 28 joints
(DAS28), ¢ DAS remission rate
(DAS28-ESR <2.6) and
European League against
Rheumatism (EULAR) good and
good + moderate response
rates, d mean of modified
Health Assessment
Questionnaire (mHAQ) score,

e mean of serum hemoglobin
(indicator of anemia), f average
dose of oral corticosteroid (as
prednisolone) in patients who
received oral prednisolone at
baseline. ESR Erythrocyte
sedimentation rate, Circles
(filled and open) and bars
Mean £+ SE

Fig. 7 Relationship between
efficacy of TCZ and disease
duration. a ACR20, -50, -70,
and -90 response rates at

6 months and 1 year after first
tocilizumab infusion according
to disease duration. Filled bars
ACROO0 rate, dark-shaded bars
ACRT70 rate, light-shaded bars
ACRS0 rate, open bars ACR20
rate. b EULAR moderate and
good response rates and DAS
remission rate (DAS28-ESR
<2.6) at 6 months and 1 year
after first tocilizumab infusion
according to disease duration.
Filled bars DAS remission rate,
shaded bars Good response rate,
open bars moderate response
rate
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University); (3) a Japanese population database. The
incidences of malignancies were almost the same in these
three populations. Further study of a much larger popu-
lation of TCZ-treated RA patients will be required to
evaluate whether TCZ treatment affects the incidence of
malignancies.

Total cholesterol, HDL cholesterol, and LDL cholesterol
levels increased in our patient cohort during the first year of
TCZ treatment, but did not continue to increase during the
extension studies. The atherogenic index remained stable
throughout 5 years of treatment. Therefore, the increase in
total cholesterol may not indicate an increased risk of
cardiovascular disease. Because IL-6 is thought to play a
causative role in atherosclerosis, IL-6R inhibition may
actually decrease the incidence of cardiovascular events,
as has been postulated with respect to TNF blockade
[24]. Further investigation will be required to evaluate
the relationships between TCZ treatment and the risk of
ischemic heart disease. At this time, therefore, treatment
should follow the usual guidelines for cholesterol
management.

Abnormal results were observed for neutropenia and
liver function tests, but most were transient. Since IL-6
induces demargination of intravascular neutrophils and
shortens their transit in the marrow [25], neutropenia may
occur through an inhibition of IL-6 action; similar events
have been observed during intravenous infusion of high-
dose immunoglobulin [26]. An increased sensitivity of IL-
6-deficient mice to chemical hepatotoxic injury has been
reported [27], suggesting that IL-6 inhibition may influence
the abnormalities observed in the liver function test results.
It is noteworthy that the incidence of such abnormal test
results in TCZ monotherapy were lower than those repor-
ted in the international clinical trials where a TCZ-MTX
combination was used [28-30]. This may represent an
advantage of TCZ monotherapy.

The ACR response rates and improvement in the DAS28
score and in individual components of the ACR core set
were all sustained during long-term TCZ monotherapy.
Indeed, at 5 years, about 59% of the patients met the cri-
teria for ACR70, and 60% had achieved clinical remission
(DAS28 <2.6). Recent-onset RA patients showed a greater
clinical improvement: the ACR response rates and the DAS
remission rate were almost twofold higher in patients with
an RA duration <2 years than in those with a long disease
duration.

A corticosteroid-sparing effect is an additional benefit of
TCZ therapy. Corticosteroid use is often associated with
AEs such as infection and osteoporosis. Therefore, reduced
corticosteroid use is expected to contribute to an improved
safety profile. Together with improvement in the HAQ
score and hemoglobin levels, these effects contribute to the
RA patient’s improved quality of life.

For TNF inhibitors, combination treatment with MTX is
needed for maximum efficacy [14, 31], but in our analysis,
long-term TCZ monotherapy showed a good and sustained
effect. Therefore, TCZ has considerable clinical benefits
for patients who cannot tolerate MTX. The safety and
efficacy of TCZ in combination with MTX or DMARDs
has been investigated only in relatively short-term studies
[28-30, 32]. Further studies are required to determine the
long-term safety and efficacy of such combinations.

In conclusion, this study demonstrates that TCZ mono-
therapy has an excellent long-term efficacy and a generally
good safety in patients with active RA.

Acknowledgments The authors wish to thank the members of the
MRA clinical study group for RA for treating the patients. This work
was financially supported by Chugai Pharmaceutical Co., Ltd., Tokyo,
Japan.

Conflict of interest statement NN has served as a consultant to and
received honoraria from the Chugai Pharmaceutical Co., Ltd., the
manufacturer of TCZ. NN also works as a scientific advisor to
F. Hoffmann-La Roche, which is developing TCZ in collaboration
with Chugai Pharmaceutical Co., Ltd. KI and NT are employees of
Chugai Pharmaceutical Co., Ltd.

References

1. Harris ED Jr. Rheumatoid arthritis. Pathophysiology and impli-
cations for therapy. N Engl J Med. 1990;322(18):1277-89.

2. Cush JJ, Lipsky PE. Phenotypic analysis of synovial tissue and
peripheral blood lymphocytes isolated from patients with rheu-
matoid arthritis. Arthritis Rheum. 1988;31(10):1230-8.

3. Nishimoto N, Kishimoto T. Il-6 from bench to bedside. Nat Clin
Pract Rheumatol. 2006;2(11):619-26.

4. Kudo O, Sabokbar A, Pocock A, Itonaga I, Fujikawa Y,
Athanasou NA. Interleukin-6 and interleukin-11 support human
osteoclast formation by a RANKL-independent mechanism.
Bone. 2003;32(1):1-7.

5. Straub RH, Muller-Ladner U, Lichtinger T, Scholmerich J,
Menninger H, Lang B. Decrease of interleukin 6 during the first
12 months is a prognostic marker for clinical outcome during
36 months treatment with disease-modifying anti-rheumatic
drugs. Br J Rheumatol. 1997;36(12):1298-303.

6. Sato K, Tsuchiya M, Saldanha J, Koishihara Y, Ohsugi Y,
Kishimoto T, et al. Reshaping a human antibody to inhibit the
interleukin 6-dependent tumor cell growth. Cancer Res. 1993;
53(4):851-6.

7. Nishimoto N, Yoshizaki K, Maeda K, Kuritani T, Deguchi H,
Sato B, et al. Toxicity, pharmacokinetics, and dose-finding study
of repetitive treatment with the humanized anti-interleukin 6
receptor antibody MRA in rheumatoid arthritis. Phase I/II clinical
study. J Rheumatol. 2003;30(7):1426-35.

8. Nishimoto N, Yoshizaki K, Miyasaka N, Yamamoto K, Kawai S,
Takeuchi T, et al. Treatment of rheumatoid arthritis with
humanized anti-interleukin-6 receptor antibody: a multicenter,
double-blind, placebo-controlled trial. Arthritis Rheum. 2004;
50(6):1761-9.

9. Nishimoto N, Hashimoto J, Miyasaka N, Yamamoto K, Kawai S,
Takeuchi T, et al. Study of active controlled monotherapy used
for rheumatoid arthritis, an IL-6 inhibitor (SAMURAI): evidence

@ Springer



232

Mod Rheumatol (2010) 20:222-232

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

of clinical and radiographic benefit from an x ray reader-blinded
randomised controlled trial of tocilizumab. Ann Rheum Dis.
2007;66(9):1162-7.

. Nishimoto N, Miyasaka N, Yamamoto K, Kawai S, Takeuchi T,

Azuma J, et al. Study of active controlled tocilizumab mono-
therapy for rheumatoid arthritis patients with an inadequate
response to methotrexate (SATORI): significant reduction in
disease activity and serum vascular endothelial growth factor by
IL-6 receptor inhibition therapy. Mod Rheumatol. 2009;19(1):
12-9.

Nishimoto N, Miyasaka N, Yamamoto K, Kawai S, Takeuchi T,
Azuma J. Long-term safety and efficacy of tocilizumab, an anti-
interleukin-6 receptor monoclonal antibody, in monotherapy, in
patients with rheumatoid arthritis (the STREAM study): evidence
of safety and efficacy in a 5-year extension study. Ann Rheum
Dis. 2009;68(10):1580—-4.

Arnett FC, Edworthy SM, Bloch DA, McShane DIJ, Fries JF,
Cooper NS, et al. The American Rheumatism Association 1987
revised criteria for the classification of rheumatoid arthritis.
Arthritis Rheum. 1988;31(3):315-24.

Fransen J, Creemers MC, Van Riel PL. Remission in rheumatoid
arthritis: agreement of the disease activity score (DAS28) with
the ARA preliminary remission criteria. Rheumatology (Oxford).
2004;43(10):1252-5.

Klareskog L, van der Heijde D, de Jager JP, Gough A, Kalden J,
Malaise M, et al. Therapeutic effect of the combination of eta-
nercept and methotrexate compared with each treatment alone in
patients with rheumatoid arthritis: double-blind randomised
controlled trial. Lancet. 2004;363(9410):675-81.

Lipsky PE, van der Heijde DM, St Clair EW, Furst DE, Breed-
veld FC, Kalden JR, et al. Infliximab and methotrexate in the
treatment of rheumatoid arthritis. Anti-Tumor Necrosis Factor
Trial in Rheumatoid Arthritis with Concomitant Therapy Study
Group. N Engl J Med. 2000;343(22):1594-602.

Fujiwara H, Nishimoto N, Hamano Y, Asanuma N, Miki S,
Kasayama S, et al. Masked early symptoms of pneumonia in
patients with rheumatoid arthritis during tocilizumab treatment: a
report of two cases. Mod Rheumatol. 2009;19(1):64-8.

Keane J, Gershon S, Wise RP, Mirabile-Levens E, Kasznica J,
Schwieterman WD, et al. Tuberculosis associated with inflix-
imab, a tumor necrosis factor alpha-neutralizing agent. N Engl J
Med. 2001;345(15):1098-104.

Gomez-Reino JJ, Carmona L, Valverde VR, Mola EM, Montero
MD, BIOBADASER Group. Treatment of rheumatoid arthritis
with tumor necrosis factor inhibitors may predispose to signifi-
cant increase in tuberculosis risk: a multicenter active-surveil-
lance report. Arthritis Rheum. 2003;48(8):2122-7.
Gutierrez-Macias A, Lizarralde-Palacios E, Martinez-Odriozola
P, Miguel-de la Villa F. Tuberculous peritonitis in a patient with
rheumatoid arthritis treated with adalimumab. Clin Rheumatol.
2007;26(3):452-3.

Harris J, Hope JC, Keane J. Tumor necrosis factor blockers
influence macrophage responses to Mycobacterium tuberculosis.
J Infect Dis. 2008;198(12):1842-50.

Yamada T, Nakajima A, Inoue E, Tanaka E, Hara M, Tomatsu T,
et al. Increased risk of tuberculosis in patients with rheumatoid
arthritis in Japan. Ann Rheum Dis. 2006;65(12):1661-3.

@ Springer

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Myasoedova E, Talley NJ, Crowson CS, Gabriel SE. Increased
risk of gastrointestinal events in rheumatoid arthritis (abstract).
Ann Rheum Dis. 2009;68[Suppl 3]:415.

Yamanaka H, Nishimoto N, Inoue E, Hara M, Tomatsu T,
Kamatani N. Incidence of malignancies in Japanese rheumatoid
arthritis patients treated with tocilizumab in comparison to those
in an observational cohort of Japanese patients and a Japanese
population database (abstract). Ann Rheum Dis. 2007;66[Suppl
2]:122.

Suwa T, Hogg JC, English D, Van Eeden SF. Interleukin-6
induces demargination of intravascular neutrophils and shortens
their transit in marrow. Am J Physiol Heart Circ Physiol.
2000;279(6):H2954-60.

Newland AC, Macey MG, Veys PA. Cellular changes during the
infusion of high dose intravenous immunoglobulin. Blut.
1989;59(1):82-17.

Katz A, Chebath J, Friedman J, Revel M. Increased sensitivity of
IL-6-deficient mice to carbon tetrachloride hepatotoxicity and
protection with an IL-6 receptor-IL-6 chimera. Cytokines Cell
Mol Ther. 1998;4(4):221-7.

Singh G, Mannalithara A, Mithal A, Triadafilopoulos G. Acute
myocardial infarction in rheumatoid arthritis: has better control of
inflammation made a difference (abstract)? Arthritis Rheum.
2007;56[Suppl 9]:810.

Maini RN, Taylor PC, Szechinski J, Pavelka K, Broll J, Balint G,
et al. Double-blind, randomized controlled clinical trial of the
interleukin-6 receptor antagonist, tocilizumab, in European
patients with rheumatoid arthritis who had an incomplete
response to methotrexate. Arthritis Rheum. 2006;54(9):2817-29.
Smolen JS, Beaulieu A, Rubbert-Roth A, Ramos-Remus C,
Rovensky J, Alecock E, et al. Effect of interleukin-6 receptor
inhibition with tocilizumab in patients with rheumatoid arthritis
(OPTION study): a double-blind, placebo-controlled, randomised
trial. Lancet. 2008;371(9617):987-97.

Emery P, Keystone E, Tony HP, Cantagrel A, van Vollenhoven
R, Sanchez A, et al. IL-6 receptor inhibition with tocilizumab
improves treatment outcomes in patients with rheumatoid
arthritis refractory to anti-TNF biologics: results from a 24-week
multicentre randomised placebo controlled trial. Ann Rheum Dis.
2008;67(11):1516-23.

Breedveld FC, Weisman MH, Kavanaugh AF, Cohen SB, Pav-
elka K, van Vollenhoven R, et al. The PREMIER Study: a
multicenter, randomized, double-blind clinical trial of combina-
tion therapy with adalimumab plus Methotrexate versus metho-
trexate alone or adalimumab alone in patients with early,
aggressive rheumatoid arthritis who had not had previous Meth-
otrexate treatment. Arthritis Rheum. 2006;54(1):26-37.
Genovese MC, McKay JD, Nasonov EL, Mysler EF, da Silva
NA, Alecock E, et al. Interleukin-6 receptor inhibition with toc-
ilizumab reduces disease activity in rheumatoid arthritis with
inadequate response to disease-modifying antirheumatic drugs:
the tocilizumab in combination with traditional disease-modify-
ing antitheumatic drug therapy study. Arthritis Rheum. 2008;
58(10):2968-80.



	Safety and efficacy profiles of tocilizumab monotherapy  in Japanese patients with rheumatoid arthritis: meta-analysis  of six initial trials and five long-term extensions
	Abstract
	Introduction
	Patients and methods
	Patients
	Study protocols
	Statistical analysis

	Results
	Patient characteristics
	Safety
	Efficacy

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


