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Therapeutic Benefit of Blocking Interleukin-6 Activity With an
Anti-Interleukin-6 Receptor Monoclonal Antibody in
Rheumatoid Arthritis

A Randomized, Double-Blind, Placebo-Controlled,
Dose-Escalation Trial

E. H. S. Choy,! D. A. Isenberg,? T. Garrood,' S. Farrow, Y. loannou,? H. Bird,’
N. Cheung,* B. Williams,” B. Hazleman,® R. Price,” K. Yoshizaki,® N. Nishimoto ?
T. Kishimoto,? and G. S. Panayi’

Objective. To investigate the safety and efficacy of
MRA, a recombinant human anti-interleukin-6 (anti—
IL-6) receptor monoclonal antibody of the IgG1 sub-
class that inhibits the function of 1L-6, in patients with
established rheumatoid arthritis (RA).

Methods. A randomized, double-blind, placebo-
controlled, dose-escalation trial was conducted in 45
patients with active RA, as defined by the American
College of Rheumatology (ACR) revised criteria. Pa-
tients were sequentially allocated to receive a single
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intravenous dose of either 0.1, 1, 5, or 10 mg/kg of MRA
or placebo. The primary efficacy end point was meeting
the ACR 20% response criteria at week 2 after treat-
ment.

Results. Demographic features were similar be-
tween treatment groups. At week 2, a significant treat-
ment difference was observed between the 5 mg/kg of
MRA and placebo, with 5 patients (55.6%) in the MRA
cohort and none in the placebo cohort achieving ACR
20% improvement. There was no statistically significant
difference in the ACR 20% response between the other 3
MRA coherts and placebo at week 2. The mean disease
activity score at week 2 in those who received 5 mg/kg
and 10 mg/kg of MRA was 4.8 and 4.7 (P < 0.001 and
P < 0.001 by analysis of variance), respectively. These
mean scores were statistically significantly lower than
those in the 0.1- and 1-mg/kg MRA and the placebo
coborts (6.4, 6.2, and 7.0, respectively). The erythrocyte
sedimentation rate and C-reactive protein values fell
significantly in the 5- and 10-mg/kg MRA cohorts and
normalized 2 weeks after treatment. Seventeen patients
(5, 4, 6, 2, and 0 patients in the placebo, 0.1-, 1-, 5-, and
10-mg/kg MRA cohorts, respectively) required cortico-
steroid or disease-modifying antirheumatic drug treat-
ment because of active disease before study end. They
were regarded as nonresponders from the time they
received these treatments. Diarrhea was the most com-
mon adverse event, occurring in 8% of patients. Seven
patients (15.6%) reported a severe adverse event (3, 1, 2,
and 2 patients in the placebo, 0.1-, 1-, and 10-mg/ke
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MRA cohorts). There were no serious adverse events
that were thought to be related to the study drug.

Conclusion. This is the first randomized con-
trolled trial showing that inhibition of IL-6 significantly
improved the signs and symptoms of RA and normal-
ized the acute-phase reactants. Further research with
multiple dosing is necessary to define the most appro-
priate therapeutic regimen of MRA in RA.

Rheumatoid arthritis (RA) is a common, severe
disorder whose distinctive features include a persistent
and symmetric peripheral inflammatory arthritis as well
as extraarticular manifestations. The disease is associ-
ated with significant morbidity and mortality (1). The
exact cause of RA is not known, but it is now clear that
immunogenetic predisposition to the disease is a con-
tributing factor.

Since the exact cause of RA is unknown, thera-
pies have been directed against the various components
of the chronic inflammatory response (2). Interleukin-6
(IL-6) is produced by lymphocytes, monocytes, fibro-
blasts (3), synoviocytes (4), and endothelial cells, leading
to local production in RA joints (5). Higher levels of
IL-6 and soluble IL-6 receptor (SIL-6R) have been
found in the sera of RA patients compared with con-
trols, and in synovial fluid compared with serum, reflect-
ing local production by the rtheumatoid synovium (5-7).

The precise pathogenic role of IL-6 in RA is a
subject of controversy, since it has proinflammatory and
antiinflammatory properties in vitro. The proinflamma-
tory actions of IL-6 include stimulating hepatocytes to
produce acute-phase reactants, leukocyte chemotaxis,
and T and B cell proliferation and differentiation (8). In
contrast, IL-6 can abrogate inflammation by suppressing
IL-1 and tumor necrosis factor a (TNFa) production
and by inducing the release of IL-1 receptor antagonist
and soluble TNFa receptor in vitro (8). In patients with
RA, levels of serum IL-6 and sIL-6R have been shown to
correlate with disease activity (9) and radiologic joint
damage (10). Disease improvement noted after treat-
ment with disease-modifying antirheumatic drugs
(DMARD:s) is also accompanied by a reduction in
serum 1L-6 levels (9,11). RA synovial fluid containing
high levels of I1-6 and sIL-6R was shown to promote
osteoclast cell formation when added to cocultures of
osteoblasts and bone marrow cells (10). Given these
observations, trials of anti-IL-6 therapies in RA are
clearly warranted.

These observations suggest that inhibition of the
activity of IL-6 in patients with RA may be of clinical
benefit. In an open-label study, Wendling et al (12)
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treated 5 RA patients with a murine monoclonal anti-
IL-6 antibody (B-ES8; IgGl) given intravenously (10
mg/day) for 10 consecutive days. No side effects were
noted, although an unexpected rise in serum IL-6 levels
was seen in 4 of the 5 patients. Clinical improvement
appeared rapidly during the treatment period, with
improvement in the degree of pain, the duration of
momning stiffness, the number of tender and swollen
joints, and the Ritchie Articular Index. The improve-
ment was associated with a reduction in C-reactive
protein (CRP) levels and lasted 2 months.

MRA is a humanized anti-IL-6R monoclonal
antibody of the IgG1 subclass that was developed by
Chugai Pharmaceutical Company using recombinant
DNA technology. The antibody was humanized by the
technique of complementarity-determining region graft-
ing from a mouse anti-human IL-6R monoclonal anti-
body. MRA has been shown to compete for both the
membrane-bound and the soluble forms of human
IL-6R and to inhibit the function of IL-6. MRA has also
been shown to reduce joint inflammation and destruc-
tion in cynomolgus monkeys with collagen-induced ar-
thritis (13). Infusions of MRA in healthy adult men were
found to be well tolerated. The present study was a
phase I/I1 randomized, double-blind, placebo-
controlled, dose-escalation trial to investigate the safety,
tolerability, antigenicity, pharmacokinetics, and efficacy
of MRA in patients with established and active RA.

PATIENTS AND METHODS

Patient population. Patients who were ages 18-75
years and had RA, according to the 1987 American College of
Rheumatology (ACR; formerly, the American Rheumatism
Association) diagnostic criteria (14), were recruited from
outpatient clinics. All patients had clinically active disease, as
defined by the presence of at least 3 of the 4 following features:
=3 swollen joints, =6 painful or tender joints, duration of early
morning stiffness =45 minutes, and erythrocyte sedimentation
rate (ESR) =28 mm/hour. They must have failed treatment
with at least 1 DMARD. DMARD therapy must have been
discontinued for at least 1 month before administration of the
study medication. Concomitant oral steroid treatment was
permitted if the dosage was =7.5 mg of prednisolone daily
and remained unchanged throughout the study. Use of paren-
teral and/or intraarticular steroids, immunosuppressants, in-
vestigational drugs, and oral anticoagulant drugs within 4
weeks before administration of the study medication was not
permitted.

Pregnant women, nursing women, and womean of child-
bearing potential who were not using an effective method of
contraception were excluded. Patients were excluded if they
had severe disability (Steinbrocker class IV), significant he-
patic or renal impairment, active intercurrent infection, previ-
ous therapy with murine, chimeric, or human monoclonal

.

.,
o

Y




BLOCKING IL-6 ACTIVITY IN RA WITH ANTI-IL-6 RECEPTOR MONOCLONAL ANTIBODY 3145

antibodies or other xenogeneic proteins, history of cancer
(excluding cervical or basal cell carcinoma), known infection
with the human immunodeficiency virus, weight >100 kg, or
significant surgery within 4 weeks prior to inclusion.

Written informed consent was obtained from each
patient before enroliment. The study was approved by a
multicenter research ethics committee and local ethics com-
mittees. Patients were indemnified by the sponsor of the study,
Chugai Pharmaceutical Company, Ltd. (Tokyo, Japan).

Treatment schedule. Four cohorts of 12 subjects were
sequentially allocated to a single intravenous dose of MRA or
placebo. The dose levels studied were 0.1, 1, 5, and 10 mg/kg.
Within each cohort, 9 subjects received MRA and 3 subjects
received placebo. Both active drug and placebo were allocated
randomly by a predetermined computer-generated randomiza-
tion schedule. Escalation to the next dose level was permitted
only if the previous dose level was satisfactory in terms of
safety and tolerability, as determined by an independent safety
reviewer. Patients, assessors, and local investigators were all
blinded to the nature of treatment. MRA or placebo was
administered by slow intravenous infusion over 1 hour. Pa-
tients were observed and monitored for another 8 hours after
treatment.

Assessment of efficacy. Efficacy of treatment was based
on the World Health Organization/International League of
Associations for Rheumatology Outcome Measures in RA
Clinical Trials core data set (15). These included tender and
swollen joint counts, a pain score, patient’s and physician’s
global assessments of disease activity, the modified Health
Assessment Questionnaire, and the ESR and CRP values.
Assessments were performed at baseline andat 1, 2, 3, 4, 6, and
8 weeks after treatment. The primary end point of the study
was achievement of an ACR 20% response (16) at week Z.
Secondary efficacy parameters included an ACR 20% re-
sponse at weeks 4, 6, and 8; an ACR 50% response at weeks 2,
4, 6, and 8; and the Disease Activity Score in 28 swollen and 28
tender joints (17) at weeks 2, 4, 6, and 8.

Assessment of safety. A physical examination, includ-
ing a 12-lead electrocardiogram, measurement of vital signs
(supine blood pressure and pulse rate), respiratory rate, oral
body temperature, height, and weight, were performed at
regular intervals throughout the clinical study. Hematologic
and biochemical analyses, urinalysis, and the assay for the
presence of antibody to MRA were performed on blood and
urine samples collected at the screening visit, baseline, and at
weeks 1, 2, 3, 4, 6, and 8 of study.

Statistical analysis. The study was analyzed on an
intent-to-treat basis with the last observation carried forward
method. All analyses included pairwise comparisons between
each dose group and the combined placebo group. Categorical
data were analyzed using the Cochran-Mantel-Haenszel test.
Where transformed or untransformed continuous data fulfilled
the normality assumptions, analysis of variance was used.
Normality assumptions were checked by review of residual
plots. If the data did not fulfill the assumptions, then they were
analyzed using Wilcoxon’s rank sum test for nonparametric
data. Fisher’s exact test was used for the ACR response data.
Analysis of variance models included the baseline value of the
variable to ensure that change was included in the analysis. The
null hypothesis for the overall analysis was that there was no
difference in the means of the treatment groups; the null
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Figure 1. Flowchart showing randomization of the total population of
rheumatoid arthritis patients who were initially screened for study
inclusion. ACR = American College of Rheumatology; AE = adverse
event.

hypothesis for each comparison of Dunnett’s test was that
there was no difference in the means, while the overall
significance level was maintained. For all analyses, a 5%
significance level was used. No adjustments were made for
multiple testing, other than the use of Dunnett’s test.

RESULTS

A total of 57 patients were screened for entry into
the clinical study (Figure 1). Nine patients failed to
satisfy the inclusion and exclusion criteria. Three pa-
tients did not give their consent. The remaining 45
patients were randomized and received treatment. De-
mographic data for the randomized patients are given in
Table 1. :

Eleven patients (24.4%) were randomized to the
placebo group, 9 patients (20.0%) were randomized to
each of the 0.1-, 1-, and 5-mg/kg MRA groups, and 7
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Table 1. Demographics of the study patients®
MRA group (n = 34)
Placebo group 0.1 mg/kg 1.0 mg/kg 5.0 mg/kg 10.0 mg/kg
(n=11) (n=29) (n=29) n=19 (n=17)
Age, mean * SD years 61.8 * 10.6 54.6 * 10.0 55.7£9.0 5722 121 615+ 7.8
Sex, no. of males:no. of females 6:5 36 2:7 2:7 2:5
Disease duration, mean = SD years 1410 1715 64 14+ 12 1B3+x11
No. of failed DMARDs, mean = SD 472 3+2 322 2*1 3x2
No. positive for theumatoid factor 7 6 4 6 6
Race, no. (%)
White 9 (81.8) 7(77.8) 5 (55.6) 6 (66.7) 6(85.7)
Asian 1(8.1) 2(222) 1(113) - 1(14.3)
Black 1(9.1) - 3(33.3) 3(33.3) -

* MRA is a recombinant human anti-interieukin-6 receptor monoclonal antibody of the 1gG1 subclass; it inhibits the function of interleukin-6.

DMARD:s = disease-modifying antirheumatic drugs.

patients (15.6%) were 1andomized to the 10-mg/kg
MRA group. All patients who received treatment were
included in the analyses. Only 1 patient (in the 1-mg/kg
cohort) did not attend the final visit at week 8. This
patient withdrew because of an adverse event and sub-
sequently died. A further 2 patients withdrew during the
clinical study because of adverse events but attended the
week 8 visit. Seventeen patients (5, 4, 6, 2, and 0 patients
in the placebo and the 0.1-, 1-, 5-, and 10-mg/kg MRA
groups, respectively) required treatment with cortico-
stcroids or DMARDs because of active disease before
the end of the trial. They were regarded as nonre-
sponders from the time they received these treatments.

Pharmacokinetics. The terminal half-life of
MRA increased with an increasing dose over the dose
range of 1 mg/kg to 10 mg/kg. In the 5- and 10-mg/kg
groups, plasma half-life was 136 hours and 158 hours,
respectively.

Efficacy. The primary efficacy analysis showed a
significant treatment difference in the ACR 20% re-
sponse criterion at week 2 in the 5-mg/kg MRA group
and the placebo group (Figure 2). There was no evi-
dence of a statistically significant difference between the
other treatment groups and placebo at week 2 in this
analysis, since as a modestly sized study, it does not have
the necessary power to exclude small differences.

The analysis of secondary clinical efficacy vari-
ables supported the findings of the primary efficacy
analysis. In the secondary analysis of the ACR 20%
response, the treatment difference between 5 mg/kg of
MRA and placebo was maintained until week 8. The
5-mg/kg MRA group demonstrated a consistent treat-
ment difference from placebo across all secondary effi-
cacy variables. A significant increase in the number of
patients with a ACR 20% response was also noted in the

10-mg/kg MRA group versus the placebo group at weeks
6 and 8. The 10-mg/kg MRA group also showed a
statistically significant improvement in the ACR 50%
response at week 8. Furthermore, a difference in the
Disease Activity Score and several disease activity mea-
surements at week 2 was observed between the 5- and
10-mg/kg MRA groups and the placebo group (Figure
3). The secondary analysis did not provide any convinc-
ing evidence of a statistically significant difference be-
tween the lower-dose MRA groups and the placebo
group.

A beneficial effect of MRA treatment in the
S5-mg/kg MRA group was further suggested by the
observation that fewer patients in this group had disease
activity that required either corticosteroids or DMARD:s

*3
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Figure 2. American College of Rheumatology (ACR) 20% response
1o treatment with 0.1 mg/kg (open bars), 1 mg/kg (darkly shaded bars),
S mg/kg (solid bars), or 10 mg/kg (hatched bars) of MRA, a recombi-
nant human anti~interleukin-6 receptor monoclonal antibody of the
IgG1 subclass that inhibits the function of interleukin-6. * = P = 0,023,
** = P=0002, § = P = 0.008, and 1 = P = 0.043 versus placebo, by
Fisher's exact test. All other treatment groups were not significantly
different from placebo (P >0.05).
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Figore 3. Individual components of the World Health Organization/International League
of Associations for Rheumatology core data set in rheumatoid arthritis patients treated with
placebo (#——#) or with 0.1 mg/kg (W-——-M), 1 mg/kg (A-——-A), 5 mg/kg (O----0),
or 10 mghkg (®-—---€) of MRA, a recombinant human anti-interleukin-6 receptor
monoclonal antibody of the IgG1 subclass that inhibits the function of interieukin-6.

compared with the placebo group. The mean time to
initiation of rescue treatments in the 5-mg/kg (24 days;
range 5-43) and the 10-mg/kg (41 days; range 6-57)
MRA groups compared with the placebo group (11 days;
range 0-29) also indicates a reduced need for rescue
medication. Efficacy in the 5- and 10-mgkg MRA
groups was further supported by a suppression of the

ESR and CRP values to normal levels compared with
the placebo group (Figure 3).

Adverse events. A total of 34 (75.6%) patients
reported an adverse event (Table 2). There were no
differences in the incidence or type of adverse events
between treatment groups. The most common adverse
event was diarrhea (8 patients, 17.8%). The incidence of



3148 CHOY ET AL
Table 2. Adverse events occurring in more than 20% of patients in any cohort”
MRA group (n = 34
group ( ) Al
Placebo group 0.1 mg/kg 1.0 mg/kg 5.0 mg/kg 10.0 mg/kg patients
System affected (n=11) (n=29) (n=29) (n=29) n=7 (n = 45)
No. (%) of patients experiencing 9(81.8) 6(66.7) 6 (66.7) 7(71.8) 6(85.7) 34 (75.6)
an adverse event
Blood and lymphatic system 1(9.1) 2(222) - - 1(143) 4(8.9)
Gastrointestinal tract 7 (63.6) 2(22.2) 4 (44.4) 4 (44.4) 2(28.6) 19 (42.2)
General disorders and injection 4(36.4) 2(22.2) 2(222) 2(222) 2(28.6) 12(26.7)
site conditions
Infections and infestations - 2(22.2) 1{(11.1) 1(11.1) 1(14.3) 5(11.1)
Musculoskeletal system, 2(18.2) 2(22.2) 2(222) 3(33.3) 4(57.1) 13 (28.9)
connective tissue, and bone
Nervous system 1(9.1) - 1(11.1) 2(22.2) 1(143) 5(11.1)
Psychiatric disorders 1(9.1) - 1(11.1) - 2(28.6) 4(8.9)
Respiratory, thoracic, and 1(9.1) 2(22) - - 1(14.3) 4 (8.9)
mediastinal disorders
Skin and subcutaneous tissue 2(182) 1(11.1) 1(11.1) 1(11.1) 2(28.6) 7(15.6)
Vascular disorders 2(182) 1(11.1) 1(111) 2(22.2) 1(14.3) 7(15.6)

* MRA is a recombinant human anti-interleukin-6 receptor monoclonal antibody of the IgG1 subclass; it inhibits the function of interleukin-6.

Values are the number (%) of patients.

diarrhea was comparable between treatment groups.
The incidence of nausea was higher in the placebo group
(3 patients [27.3%]) compared with all MRA treatment
groups (1 patient at 1 mg/kg {11.1%]). The majority of
adverse events were of mild or moderate intensity.

Seven patients (15.6%) reported a severe adverse
event: 3 patients in the placebo group, 1 patient each in
the 0.1-mg/kg and 1-mg/kg MRA groups, and 2 patients
in the 10-mg/kg MRA group. One serious adverse event
(myocardial ischemia) led to death in a patient in the
1-mg/kg MRA group, but the adverse event was not
considered 1o be related to the MRA. This patient also
had evidence of preexisting ischemic heart disease. Two
adverse events led to withdrawal from the study: one of
the patients experienced a severe aggravation of arthritis
and the other had a moderate swelling of the right knee.

There were minor changes in liver enzyme levels,
neutrophil counts, and white blood cell counts in the
higher dose groups. These changes were not thought to
be of clinical significance. Specific antibodies to MRA
could not be detected in the serum from patients in any
of the treatment groups. There were no between-group
differences in electrocardiographic changes or changes
in vital signs over time.

DISCUSSION

Our study is the first randomized placebo-
controlled trial that has assessed the effect of blocking
IL-6 in patients with RA. Although this is a preliminary

study, it suggests that IL-6 blockade may be beneficial in
patients with active RA.

In this study, both the primary and secondary
efficacy analyses demonstrated a superior effect of 5
mg/kg, and probably of 10 mg/kg, of MRA compared
with placebo. The sample size of this study is too small to
distinguish any difference in effect between 5 mg/kg and
10 mg/kg of MRA. A recent open-label trial in 15
patients with RA in Japan who were treated with MRA
infusions every 2 weeks for 6 months showed an ACR
20% response rate of 60% and 80% after 6 weeks and 6
months, respectively (18). A larger multiple-dose study
is currently in progress to define the optimum dose of
MRA in the treatment of RA. However, the findings of
the present study suggest that IL-6 has a predominantly
proinflammatory effect in RA despite some in vitro
studies which suggested otherwise (reviewed in the
introduction) (8).

Interestingly, levels of the acute-phase reactants
ESR and CRP normalized after a single dose of either 5
mg/kg or 10 mg/kg of MRA, and the effects lasted for 4
weeks. This confirms I1-6 as the major cytokine respon-
sible for the production of acute-phase reactants in RA.
In studies of other cytokine inhibitors, such as TNF
blockers (19,20) and the IL-1 receptor antagonist (21),
ESR and CRP levels decreased with treatment but not
to normal levels. A further study of MRA treatment in
Japan confirms the impressive normalization of the ESR
and CRP values in patients with established RA (18).

P
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MRA was well tolerated, with no drug-related
serious adverse events. There were, however, a few
minor, transient adverse events, with raised transami-
nase levels and decreased white blood cell counts, which
returned to normal at the end of the trial. A long-term
study will be needed to confirm the good safety profile.

It is worth placing this study in the context of
other therapies involving the neutralization of cytokines
thought to be of relevance to the pathogenesis of RA.
There are currently 2 medications that inhibit TNFa,
etanercept and infliximab, and both are in clinical use.
The findings from clinical trials as well as from clinical
practice confirm the concept that TNFe is an important
inflammatory mediator in the pathogenesis of RA (22).
Clinical trials of IL-1 receptor antagonist therapy sug-
gest that, although it has limited antiinflammatory ef-
fects, it may retard radiologic joint destruction (21). The
findings of the present study suggest that inhibition of
IL-6 also has a beneficial effect on established RA. One
potential advantage of IL-6 blockade is the avoidance of
secondary amyloidosis, in which accumulation of amy-
loid A by the liver as a result of chronic inflammation
leads to end organ damage. Normalization of the levels
of acute-phase reactants may therefore make MRA the
treatment of choice in such patients. IL-6 has also
recently been implicated in the pathogenesis of osteo-
porosis (23). Since osteoporosis is more common in RA
(24) as a result of chronic inflammation and concomitant
steroid usage, IL-6 blockade may provide the additional
benefit of reducing bone loss. Hence, IL-6 blockade may
improve the signs and symptoms of RA and provide
better control of the acute-phase response, protection
from osteoporosis, and a lower risk of infection.

Standard treatment with DMARDSs improves the
signs and symptoms of RA but does not alter the
long-term prognosis of this chronic inflammatory dis-
ease (25). Recent studies using agents that block proin-
flammatory cytokines, such as TNFa and 1L-1, have
shown that this approach is an effective strategy for the
treatment of RA (22). Cytokines have been extensively
studied in RA synovitis, but how they interact with each
other in RA remains unknown. In particular, it remains
unclear whether there is a cytokine network or a cyto-
kine hierarchy in RA (26). Our data suggest that IL-6 is
an important cytokine for maintaining synovial inflam-
mation and that the interrelationships between cytokines
may be more complex than a simple hierarchy. Rather,
RA may be thought of as a disease whose activity at any
time is maintained by the synergistic and/or additive
effects of several cytokines within a network. Such a
hypothesis better explains why only a proportion of

patients at any one time respond to inhibition of the
action of one cytokine alone, such as TNFa or IL-6.
Greater understanding of the cytokine network in RA
may help us to develop rational combination therapies
that may be more effective than blocking a single
cytokine.

In summary, a single dose of MRA was safe and
was well tolerated in patients with RA. A larger study
with repeated doses of MRA will be necessary to assess
the antigenicity and long-term safety and efficacy of
MRA as well as its potential to retard or inhibit the
development of joint erosions.
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hAFETYI\—}ID EFFICACY OF REPETITIVE TREATMENT WITH HUMANIZED ANTHNTERLEUKIN-6
KRECEPTOR ANTIBODY (MRA) IN RHEUMATOID ARTHRITIS (RA). Norihiro Nishimoto, Keiji
Maeda, Taro Kuritani, Hitoshi Deguchi. Bunzo Sato, Nobuyuki imai, Takahiro Kakehi. Masaki
Suemura, Tadamitsu Kishimoto, Kazuyuki Yoshizaki Osaka, Hyogo and Tokyo, Japan

Objectives: In an open-label multi-dose trial, 15 RA patients received an intravenous infusion
with either 2, 4, or 8 mg/kg of humanize d anti-interleukin-6 receptor antibody (MRA) every 2 weeks
for 6 mounths. Safety and efficacy on inflammatory markers including CRP and ESR. and ACR core
set were assessed.

Results: The treatment was well tolerated at all doses without any serious adverse reactions and
Do patients were withdrawa. Increase in serum total cholesterol was detected as a MRA-related
reaction in 10/15 (66%). No antinuclear antibody or anti-DNA antibody newly appeared. No
anti-MRA antibody was detected.

CRP(7.220.7mg/dl before therapy), ESR(114= 3mmy/hr), and serum amyloid A protein ($SAA)
(6042243 ug/mi) were. compietely normalized in 12/13 (80%) after the 3rd dose. The other 3
patients whose biood MRA concentrations were not maintained did not become seronegative for
CRP. Increase in serum albumin was also documented for all patients. in addition, decrease in
tender or swollen joint counts were also noted. The efficacy assessed by the ACR core set was as
shown in the table,

response B at 6 weeks at 6 months
ACR20 60% 80%
ACR5() 6.7% : 400%

Conclusion: Repetitive therapy with MRA appeared cor siderably safe. The improvement of
objective markers such as (RP and ESR as well as ACR core set suggests MRA is therapeutically
beneficial in RA. At present, a double-blind comparative trial in patients with RA is ongoing.

Keywords: 11-6, 11-6 receptor, humanized antibody, rheumatoid arthritis, safety, CRP, serum
amylaid A protein
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