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Abstract
Objective
To report 5-year efficacy and safety in rheumatoid arthritis (RA) patients with active disease treated with tocilizumab.

Methods
LITHE was a 2-year, randomised, placebo-controlled study of tocilizumab in RA patients (ClinicalTrials.gov,
NCT00106535), with an additional 3-year, open-label extension. Patients were randomly assigned to tocilizumab
(4 or 8 mg/kg IV) or placebo every 4 weeks + methotrexate. They could receive rescue with tocilizumab from week 16;
after week 52, patients could switch to open-label tocilizumab 8 mg/kg. Radiographs were analysed by randomised
treatment using the Genant-modified Total Sharp Score (GmTSS). Patients with at least baseline, week 104 and post-week
104 radiographs were included. Clinical and safety data were pooled for all patients who received =1 dose of tocilizumab;
results are presented from the first tocilizumab dose.

Results
1,149 patients were included with 4,380 patient-years of exposure; 34% received 5 years of treatment. Mean 5-year
change in GmTSS revealed greater inhibition of radiographic progression in tocilizumab patients than placebo patients
(1.34 vs. 3.02), with the greatest annualised progression rate in year 1. Overall, 53% of tocilizumab and 35% of placebo
patients experienced no progression (GmTSS <0). Clinical benefit was maintained — determined by ACR response,
DAS28-ESR <2.6, EULAR good/moderate response and Boolean remission — as was physical function.
The safety profile over 5 years was similar to that over 2 years.

Conclusion
Over 5 years, tocilizumab + MTX inhibited radiographic progression and maintained improvements in signs and
symptoms and physical function in MTX-inadequate responders with active disease; no new safety signals occurred.
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Introduction

Interleukin-6 (IL-6) is central in the
pathogenesis of rheumatoid arthritis
(RA) and is involved in the develop-
ment of systemic symptoms, articular
inflammation and bone resorption, with
subsequent joint damage (1-4). IL-6 ef-
fects are mediated through signalling
pathways involving soluble and mem-
brane-bound IL-6 receptors (1). El-
evated levels of IL-6 have been shown
to correlate with disease activity in RA
patients (4, 5).

Tocilizumab is a humanised monoclonal
antibody that blocks IL-6 receptor-a.,
thus inhibiting IL-6—mediated proin-
flammatory signalling (6-8). The ef-
ficacy of tocilizumab in alleviating RA
signs and symptoms, inhibiting struc-
tural joint damage and improving physi-
cal function has been demonstrated in
phase 3 and open-label studies (7,9-17).
LITHE (ClinicalTrials.gov, NCTO00-
106535) was a three-arm randomised,
placebo-controlled, phase 3 multicen-
tre study with up to 5 years of obser-
vation that evaluated tocilizumab in
patients with active RA who were in-
complete responders to methotrexate
(MTX). During the first 2 years, pa-
tients receiving tocilizumab plus MTX
demonstrated statistically significant
inhibition of radiographic progression
and improvements in disease signs and
symptoms (14). Here we report the fi-
nal 5-year data in LITHE.

Patients and methods

Study design

LITHE was a I-year, double-blind,
parallel-group study with open label
in year 2 and a subsequent 3-year ex-
tension (Supplementary Fig. S1A). Pa-
tients were randomly assigned 1:1:1
to placebo or tocilizumab (4 or 8 mg/
kg) every 4 weeks (q4w) intravenously
with MTX 10-25 mg every week (oral-
ly or parenterally). Patients with inad-
equate response to treatment, defined
as <20% improvement from baseline
in swollen and tender joint count (SJC,
TJC), were eligible for two-step rescue
between weeks 16 and 48. In the first
step, placebo patients were treated with
tocilizumab 4 mg/kg q4w, and tocili-
zumab 4 mg/kg-treated patients were
increased to 8 mg/kg q4w (patients re-
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ceiving tocilizumab 8 mg/kg continued
on that dose). In the second rescue step,
if there was <20% improvement in SJC
and TJC after three doses of the first
rescue, patients received tocilizumab
8 mg/kg q4w. Patients who did not
achieve =20% improvement in SJC and
TJC after three doses of the second-step
rescue discontinued treatment. All pa-
tients received open-label tocilizumab
8 mg/kg + MTX from week 52, except
those with =70% improvement in SJC
and TJC at two consecutive visits dur-
ing year 1; these patients could opt to
remain on blinded therapy or to receive
open-label tocilizumab 8 mg/kg. After
the completion of year 2, patients could
enter an optional open-label extension
(years 3-5), during which they received
tocilizumab 8 mg/kg + MTX g4w. Ra-
diographic progression was assessed at
baseline and at weeks 52, 104, 152, 200
and 260.

Study population

Eligible patients were aged =18 years,
had active RA of =6 months’ duration
and experienced inadequate response to
>12 weeks of MTX (stable dose of 10-
25 mg/week for 8 weeks before base-
line). Patients had to have radiographic
evidence of =1 joint with erosion, as
determined by a central reading. All
other conventional synthetic disease-
modifying anti-rheumatic drugs and
biologic DMARDs were withdrawn
before randomisation with appropri-
ate washout periods, but patients who
discontinued anti-tumour necrosis fac-
tor therapy because of inadequate re-
sponse or safety issues were excluded.
Oral corticosteroids and non-steroidal
anti-inflammatory drugs were allowed
if the dose was stable for =6 weeks be-
fore baseline. Complete eligibility cri-
teria have been published (13).

Analyses
All analyses were exploratory; only
descriptive analyses are provided.

Radiographic analyses

Radiographic analyses were conducted
in the radiographic population (all pa-
tients who received =1 dose of toci-
lizumab in year 3 and who had radio-
graphs taken at baseline, at week 104
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and after week 104). Radiographic end-
points included change from baseline
in Genant-modified Total Sharp Score
(GmTSS), erosion, joint space narrow-
ing (JSN) score, annualised progres-
sion rate (APR) and proportions of pa-
tients with no radiographic progression
(change from baseline in GmTSS <0).
Radiographic data collected after with-
drawal or during rescue were included;
missing week 260 data were imputed
with linear extrapolation using all
available data for an individual patient
to predict the missing value. There was
no imputation of missing data for APR
calculation. Patients were analysed
by randomised treatment in the week
260 analyses. Logistic regression was
used to analyse proportions of patients
who experienced no radiographic pro-
gression.

Signs and symptoms

Analyses of American College of Rheu-
matology (ACR) 20/50/70/90 response,
major clinical response (ACR70 main-
tained for =24 weeks), Health Assess-
ment Questionnaire—Disability Index
(HAQ-DI) score, Clinical Disease Ac-
tivity Index (CDAI) remission (CDAI
<2.8), ACR/European League Against
Rheumatism (EULAR) Boolean remis-
sion (18) and Disease Activity Score at
28 joints using erythrocyte sedimen-
tation rate (DAS28-ESR) <2.6 (re-
mission) and <3.2 (low disease activ-
ity) were conducted in the tocilizumab
population (all patients who received
>1 dose of tocilizumab). The last-ob-
servation-carried-forward method was
used for missing SJC and TJC data; no
imputation was used for missing HAQ-
DI score, C-reactive protein (CRP) lev-
el, ESR or Visual Analog Scale assess-
ments (CRP was used for the calcula-
tion of ACR response; if missing, ESR
was substituted). Any patient with a
missing measurement at a specific time
point was excluded from summary de-
scriptive statistics at that time point.

Safety

Safety analyses were conducted in the
tocilizumab population and included
exposure to study medication, with-
drawal, adverse events (AEs), AEs
leading to withdrawal, death, labora-

tory assessments, concomitant medica-
tions, vital signs and immunogenicity.
Protocol-defined criteria for tocilizum-
ab discontinuation in patients with ala-
nine aminotransferase/aspartate ami-
notransferase (ALT/AST) -elevations
have been reported (14). AEs were
classified according to the Medical
Dictionary for Regulatory Activities,
version 15.0. AE rates were calculated
per 100 patient-years (PY) of expo-
sure (number of events/total exposure
x 100). Immunogenicity was assessed
throughout the study (Methods in Data
Supplement).

Results

Patient population

In total, 1,196 patients were randomly
assigned: 392 to placebo + MTX, 399
to tocilizumab 4 mg/kg + MTX and 399
to tocilizumab 8 mg/kg + MTX. Six
patients received no study medication
(one, placebo + MTX arm; two, toci-
lizumab 4 mg/kg + MTX; three, toci-
lizumab 8 mg/kg + MTX). The tocili-
zumab population eventually consisted
of 1,149 patients. This population was
predominantly female (83%) with the
mean age 51.9 years (Supplementary
Table S1). The radiographic population
consisted of 803 patients; of these, 258
were originally assigned to placebo +
MTX, and 545 were originally assigned
to tocilizumab + MTX. Demographics
of patients who entered the long-term
extension were similar to those of the
overall population.

Patient disposition

During the first year of treatment, 50%
of placebo + MTX patients escaped to
tocilizumab; most did so before week
24. After week 52, most (62%-68%)
patients switched to open-label tocili-
zumab 8 mg/kg across all groups. At
104 weeks, 73% (287/392) of patients
originally assigned to placebo + MTX
and 78% (619/797) assigned to tocili-
zumab (4 mg/kg or 8 mg/kg) + MTX
completed treatment. In total, 704
(58.9%) enrolled patients completed
visits up to week 260.

In the tocilizumab population, 387
patients (33.7%) received =5 years
(264 weeks) of tocilizumab treatment,
whereas 445 (38.7%) withdrew af-
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ter receiving =1 dose of tocilizumab.
Withdrawals were attributed to safety
in 239 patients (20.8%, including 22
deaths [1.9%]) and non-safety reasons
in 206 patients (17.9%; included insuf-
ficient therapeutic response [3.0%],
refused treatment [9.6%], failure to
return [2.3%] and other [3.1%]). Num-
bers of patients who withdrew over
time are shown in Supplementary Fig.
S1B. Mean duration of exposure to to-
cilizumab was 3.81 years for the toci-
lizumab population, with half the pa-
tients receiving tocilizumab for =4.69
years. During each 24-week period be-
tween years 3 and 5 (weeks 96-264),
the withdrawal rate was similar at each
time point (range, 1.8%-3.3%) and was
lower than the withdrawal rate during
the first 72 weeks after tocilizumab ini-
tiation (range, 5.1%-7.1%).

Radiographic analysis

In the radiographic population, the
mean APR for GmTSS observed from
baseline to year 1 was 0.47 in the toci-
lizamab + MTX group and 1.60 in the
placebo + MTX group (Fig. 1A). Mean
APR in the placebo + MTX group
substantially decreased after patients
switched to tocilizumab at the end of
year 1 (mean APR 0.43 from year 1
to year 2) and remained low between
years 2 and 5 (mean APR 0.35). Dif-
ferences in APR for the tocilizumab +
MTX group between years 1 and 2 and
between years 2 and 5 (mean APR 0.29
and 0.23, respectively) were not as pro-
nounced as those seen in the placebo +
MTX group because they were already
low in year 1.

At week 260 (end of year 5), the ad-
justed mean change in GmTSS from
baseline was 1.34 for the tocilizumab
+ MTX group and 3.02 for the place-
bo + MTX group, suggesting greater
inhibition in radiographic changes in
patients randomly assigned to tocili-
zumab + MTX than to placebo + MTX
who switched to tocilizumab (Fig. 1B).
Similarly, the adjusted mean change in
erosion and JSN scores from baseline
at week 260 were 0.65 and 1.72, re-
spectively, for the tocilizumab + MTX
group and 0.69 and 1.30, respectively,
for the placebo + MTX group in pa-
tients randomly assigned to tocilizumab
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rather than to placebo who switched to
tocilizumab (Fig. 1B).

No progression of radiographic damage
at week 260 was reported in 34.9% of
patients assigned to placebo + MTX,
compared with 52.7% of those assigned
to tocilizumab + MTX; similar results
were observed for erosion and JSN
scores (Fig. 1C).

Signs and symptoms analysis

In the tocilizumab population, the
proportions of patients treated with
tocilizumab + MTX who achieved
ACR20/50/70/90 responses increased
rapidly over the first 24 weeks;
ACR20/50/70/90 rates at week 24 were
59.9%/30.8%/12.5%/1.7%, respective-
ly. Using observed data, maintenance
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of efficacy was observed through week
260 in patients who remained in the
study (82.9%/64.9%/42.1%/16.7%, re-
spectively; Fig. 2A). The proportions of
patients who maintained ACR20/50/70
responses over time are shown in Sup-
plementary Fig. S2A-C. At the end of 5
years, 21% of patients had experienced
major clinical response (ACR70 main-
tained for =24 weeks), and 15% had
maintained ACR70 response for =48
weeks (Suppl. Fig. S2C). This analysis
requires patients to demonstrate ACR70
response at each consecutive visit.
Mean DAS28-ESR declined steadily
through the first 2 years and was then
maintained through week 260 (Sup-
plementary Fig. S3A). The proportions
of patients with DAS28-ESR <3.2 and
DAS28-ESR <2.6 were maintained to
week 260; 73.8% of patients who re-
mained in the LTE had DAS28-ESR
<3.2,and 59.4% had DAS28-ESR <2.6
(Fig. 2B). Proportions of patients who
maintained DAS28-ESR <2.6 for =24
weeks were relatively stable over time.
At week 260, 27.9% had DAS28-ESR
<2.6 for =24 weeks, and 20.8% experi-
enced it for =48 weeks (Supplementary
Fig. S3B). As with the ACR analysis, pa-
tients had to have consecutive DAS28-
ESR <2.6 responses to be included.
At week 260, 71.7% had maintained
EULAR good/moderate response for
>24 weeks, and 35.0% had maintained
EULAR good/moderate response for
=192 weeks (Supplementary Fig. S4).
The proportion of patients achieving
Boolean remission increased through
the first 2 years and remained stable
through week 260 (Fig. 2C). At week
260, 21.5% (103/480) of remaining pa-
tients fulfilled Boolean remission crite-
ria, and 31.7% (152/480) fulfilled CDAI
remission criteria (CDAI <2.8).
Improved HAQ-DI scores were main-
tained through week 260 (Fig. 2D). At
week 260, 313 of 444 (70.5%) patients
showed improved HAQ-DI scores with
reductions of =0.25 points, including
62.2%, 55.4% and 37.6% of patients
who showed reductions of 0.3, 0.5 and
0.75 points, respectively.

Safety
Year 2 (14) and year 5 AE profiles
were comparable, with no increases in
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Fig. 2. Signs and symptoms analysis. Maintenance of (A) ACR20/50/70/90 response rates, (B) DAS28-ESR <3.2 and DAS28-ESR <2.6 rates and (C)
Boolean remission rates. (D) Mean HAQ-DI scores over time (tocilizumab population). ACR: American College of Rheumatology; DAS28: Disease Activity
Score at 28 joints; ESR: erythrocyte sedimentation rate; HAQ-DI: Health Assessment Questionnaire—Disability Index; SE: standard error; TCZ: tocilizumab.

the overall rates of AEs, serious AEs
(SAESs) or AEs requiring dose interrup-
tion (Table I). Overall, 94.1% of patients
experienced =1 AE, and 27.4% reported
SAEs (Supplementary Fig. S5). The
overall AE rate was highest during year
1 (331.8/100 PY); the rate decreased
and then remained stable from year 2
onward. Consistent with AEs reported
in years 1 and 2, the most common AEs
after 260 weeks were upper respiratory
tract infections (12.3/100 PY), urinary
tract infections (7.4/100 PY) and bron-
chitis (6.1/100 PY); most AEs were
mild or moderate. The overall SAE rate
was 11.7/100 PY. The most frequently
reported SAEs in years 3—-5 were infec-
tion (3.4/100 PY), injury, poisoning and
procedural complications (0.98/100
PY) and neoplasms (1.0/100 PY). Rates
of the most common SAEs by system

organ class are shown in Table II. Over-
all, 240 patients experienced 240 AEs
that led to study withdrawal (5.48/100
PY). The incidence of AEs leading to
withdrawal was highest during the first
12 months (10.2/100 PY) and decreased
steadily over time to 3.1/100 PY at the
>48-month  follow-up. Twenty-two
patients died (10 during years 1-2, 12
during years 3-5; causes are shown
in Supplementary Table S2). Eleven
pregnancies were reported in nine pa-
tients while they received tocilizumab
+ MTX (rate = 0.25/100 PY); four re-
sulted in normal delivery, two in thera-
peutic abortion and one in miscarriage,
and four were lost to follow-up.

The overall rate of serious infections
was 3.42/100 PY, with pneumonia and
cellulitis the most common. The rate of
serious infections was stable over the
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5-year period. Serious infections were
generally not associated with neutro-
penia; only one patient had a serious
infection (empyema) in association
with grade 3 neutropenia within 30
days before infection. The overall op-
portunistic infection rate was 0.27/100
PY (12 events in 12 patients). This rate
remained stable over time, and no event
was fatal. Events included gastrointes-
tinal fungal infection and oesophageal
candidiasis (two patients each; 0.05/100
PY), Candida osteomyelitis, gastroin-
testinal candidiasis, coccidioidomyco-
sis, genital herpes zoster, Mycobacte-
rium avium complex and Mycobacte-
rium chelonae infection, cryptococcal
pneumonia and systemic Candida (one
patient each; 0.02/100 PY).

Twelve SAEs (0.27/100 PY) occurred
during or within 24 hours of infusion.
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Table I. AE rates/100 PY by 12-month periods (tocilizumab population).

AE Category Overall Months
0-12 13-24 25-36 37-48 >48
Total exposure (PY) 4379.6 1014.6 900.7 807.0 746.8 910.6

Patients with =1 AE, n (%) 1081 (94.1) 893 (77.7) 739 (64.3) 628 (54.7) 562 (48.9) 538 (46.8)

AEs
Total number of AEs 10,864 3366 2285 1891 1600 1695
Per 100 PY 248.1 331.8 253.7 2343 2143 186.2
95% CI for rate 2434,252.8 320.7,3432 2434,264.3 2239,245.1 2039,2250 1774,1952
SAEs
Total number of SAEs 511 132 91 94 98 95
Per 100 PY 11.7 13.0 10.1 11.7 13.1 104
95% CI for rate 10.7,12.7 109,154 8.1,124 94,143 107,160 84,128
All infections
Patients with =1 AE 872 551 431 405 340 355
Per 100 PY 19.9 54.3 479 50.2 455 39.0

95% CI for rate 18.6,21.3 499,590 434,526 454,553 408,506 35.0,43.3

Serious infections

Patients with =1 AE 114 33 22 25 27 25

Per 100 PY 2.6 33 24 3.1 3.6 2.7

95% CI for rate 2.1,3.1 22,46 15,37 2.0,4.6 24,53 1.8,4.1
Malignancies

Total number of AEs 40 12 4 5 10 9

Per 100 PY 091 1.18 044 0.62 1.34 0.99

95% CI for rate 07,12 0.6,2.1 0.1,1.1 02,15 0.6,2.5 05,19

PY refers to duration in the study, calculated from the first intake of active drug to the last safety assess-
ment available + 1 day. Month is equivalent to 28 days. Multiple occurrences of the same AE in a patient
are counted. AE: adverse event; CI: confidence interval; PY: patient-years; SAEs: serious adverse events.

These included two events each of ana-
phylactic shock and anaphylactic reac-
tion and one event each of cellulitis,
salpingitis, upper respiratory infection,
tubo-ovarian abscess, anaemia, mouth
ulceration, syncope and infusion site
reaction.

Patients were screened for anti-toci-
lizumab antibodies. Sixteen patients
(1.4%) had positive results using the
confirmation assay; four of these 16
patients experienced anaphylactic re-
action during year 1 (Suppl. Fig. S6).
Malignancy rates varied in each time
period, but 95% confidence intervals
overlapped with no obvious trend or
unusual increase in any type over time
(data not shown). There were 54 con-
firmed malignancies, including 19 non-
melanoma skin cancer (NMSC) and two
unknown status (overall rate, 1.23/100
PY). The 19 NMSCs included 10 ba-
sal cell carcinomas in nine patients and
nine squamous cell carcinomas in five
patients. Of the 35 non-NMSC malig-
nancies, the most common were pros-
tate cancer, breast cancer and lung ad-
enocarcinoma; these occurred in four
patients each (0.09/100 PY).

Serious cardiac disorders were re-
ported at a rate of <1.5/100 PY. The
overall myocardial infarction rate was
0.16/100 PY, and rates did not increase
over time; six patients experienced
seven events, but none were fatal.
The overall rate of stroke (ischaemic,
haemorrhagic and transient ischaemic
attacks) was 0.46/100 PY (20 events
in 18 patients); no particular pattern
was identified regarding the timing of
events. Two cases were fatal.

No notable changes in red blood cell
count, hematocrit, lymphocyte count
and monocyte or eosinophil count were
observed through year 5. The over-
all rate of serious bleeding events was
0.23/100 PY (10 events in 10 patients)
and remained stable over time. These
included bleeding in the gastrointestinal
tract (two patients) and fatal subarach-
noid haemorrhage (one patient; con-
genital brain aneurysm was described
as a possible cause of the event). No
bleeding events occurred in patients
with grade 3/4 thrombocytopenia.

The highest Common Toxicity Criteria
grade for thrombocytopenia was grade
1 for 226 patients (19.7%), grade 2 for
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12 patients (1.0%), grade 3 for five pa-
tients (<1%) and grade 4 for two pa-
tients (<1%). Approximately 90% of
patients had a normal platelet count in
any 12-month period. Less than 1% of
patients had grade 2, 3 or 4 reductions
in platelet counts in any 12-month pe-
riod. There was no evidence of individ-
ual platelet counts continuing to drop
over time. Sixty-six patients experi-
enced grade 3 or 4 neutropenia; five
reported neutropenia at =3 consecu-
tive visits. Of seven patients who were
discontinued because of neutropenia,
none reported serious infection.
Increased ALT/AST levels from normal
at baseline to above the upper limit of
normal (ULN) at any time during fol-
low-up were reported in 73.7%/64.7%
of patients; most shifts occurred from
normal at baseline to worst value >1-
3x ULN (60.6%/60.1%; Table III).
Shifts from normal at baseline to >3-5x
ULN and >5x ULN were reported for
10.0% and 3.1%, respectively, in ALT
and for 3.7% and 0.9%, respectively,
in AST. After years 1 and 2, a steady
decline in elevations >ULN occurred.
The rate of ALT elevations (grade 3 or
4) was 2.5% in year 1 and <1% in each
year for years 2-5. Fourteen patients
discontinued as a result of increased
ALT levels. Rates of AST elevations
(grade 3 or 4) were <1% in each year
for years 1-5. No patients discontinued
as a result of increased AST levels.
The overall gastrointestinal perforation
rate was 0.25/100 PY (11 events in 10
patients). No events were fatal. Four of
five patients with medically confirmed
serious events were receiving steroids.

Discussion

This report describes the long-term ef-
ficacy and safety data collected up to
year 5 for all patients who received =1
dose of tocilizumab during the LITHE
study (tocilizumab population). Re-
sults in the first 2 years demonstrated
inhibition of radiographic progression
and improvements in RA signs and
symptoms (14) that were sustained up
to 3 years (19). In the current analysis,
clinical benefits in all aspects of the
disease (joint damage prevention, sign
and symptom improvement and physi-
cal function improvement) observed
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Table II. SAE rates/100 PY by system organ class and 12-month periods (tocilizumab population).

System Organ Class Overall Months
0-12 13-24 25-36 37-48 >48

Infections and infestations 150 (3.42) 37 (3.65) 24 (2.66) 30 (3.72) 30 (4.02) 29 (3.18)
Injury, poisoning and procedural complication 43 (0.98) 16 (1.58) 8 (0.89) 4 (0.50) 6 (0.80) 9 (0.99)
Neoplasms, benign, malignant and unspecified 45 (1.03) 14 (1.38) 5 (0.56) 7 (0.87) 10 (1.34) 9 (0.99)
GI disorders 31 (0.71) 10 (0.99) 5 (0.56) 7 (0.87) 5 (0.67) 4 (0.44)
Musculoskeletal disorders 34 (0.78) 4 (0.39) 5 (0.56) 11 (1.36) 7 (0.94) 7 (0.77)
Nervous system disorders 33 (0.75) 9 (0.89) 6 (0.67) 5 (0.62) 8 (1.07) 5 (0.55)
Cardiac disorders 36 (0.82) 6 (0.59) 10 (1.11) 6 (0.74) 9 (1.21) 5 (0.55)
Respiratory, thoracic and mediastinal disorders 28 (0.64) 5 (049) 6 (0.67) 8 (0.99) 2 (0.27) 7 (0.77)
Vascular disorders 15 (0.34) 4 (0.39) 1 (0.11) 4 (0.50) 2 (0.27) 4 (0.44)
General disorders 15 (0.34) 3 (0.30) 4 (044) 2 (0.25) 3 (0.40) 3 (0.33)
Blood and lymphatic system disorders 13 (0.30) 2 (0.20) 4 (0.44) 3 (0.37) 1 (0.13) 3 (0.33)
Hepatobiliary disorders 16 (0.37) 3 (0.30) 3 (0.33) 1 (0.12) 5 (0.67) 4 (044)
Renal and urinary disorders 9 (0.21) 3 (0.30) 1 (0.11) — 3 (0.40) 2 (0.22)
Skin and subcutaneous tissue disorders 8 (0.18) 1 (0.10) 1 (0.11) — — —
Immune system disorders 6 (0.14) 4 (0.39) 2 (0.22) — — —
Metabolic and nutrition disorders 6 (0.14) 2 (0.20) — 3 (0.37) 1 (0.13) —
Reproductive system disorders 6 (0.14) 2 (0.20) 2 (0.22) — 1 (0.13) 1 (0.11)
Eye disorders 4 (0.09) 2 (0.20) 1 (0.11) — — —
Pregnancy, puerperium and perinatal conditions 4 (0.09) — 2 (0.22) 2 (0.25) — —
Endocrine disorders 3 (0.07) 1 (0.10) 1 (0.11) — — 1 (0.11)
Investigations 3 (0.07) 2 (0.20) — 1 (0.12) — —
Psychiatric disorders 3 (0.07) 2 (0.20) — — — 1 (0.11)

Data are number of events (rate per 100 PY). PY refers to duration in the study, calculated from the first intake of active drug to the last safety assessment
available + 1 day. Month is equivalent to 28 days. Multiple occurrences of the same AE in a patient are counted. AE: adverse event; PY: patient-years; SAE:

serious adverse event.

early in the first few months of treat-
ment with tocilizumab + MTX were
maintained in the tocilizumab popu-
lation for up to 260 weeks. Improved
physical function, as assessed by mean
HAQ-DI scores, was demonstrated,
with reductions of up to 0.75 HAQ-DI
points maintained over time.

The safety profile during years 3—5 of
tocilizumab treatment was consistent
with that previously reported for year
2 (14). No increase in the frequency or
severity of AEs or laboratory abnor-

malities and no new safety findings of
note occurred. These findings support
the relative efficacy and safety of long-
term tocilizumab treatment. Tolerabil-
ity was maintained over the extension
period, with the incidence of withdraw-
als during years 3-5 generally similar
at each 24-week time point and lower
than reported during the first three 24-
week periods.

The current radiographic findings may
have clinical implications for patients
treated with tocilizumab. In particu-

Table III. Shifts in ALT vs. AST (tocilizumab population) to last follow-up (median, 4.69

years).

Baseline value

Worst value to last follow-up, n (%)

Normal ~ >Ix ULN-3x ULN >3x ULN-5x ULN  >5x ULN

ALT (N = 1149)

Normal 214 (18.6) 696 (60.6) 115 (10.0) 36 (3.1)

>ULN-3x ULN 2 (<1) 50 (4.4) 25(2.2) 10 (<1)

>3x ULN-5x ULN 0 0 0 1(<1)

>5x ULN 0 0 0 0
AST (N = 1149)

Normal 364 (31.7) 690 (60.1) 43 (3.7) 10 (<1)

>ULN-3x ULN 0 30 (2.6) 8 (<1) 3(<1)

>3x ULN-5x ULN 0 1 (<) 0 0

>5x ULN 0 0 0 0

ALT: alanine aminotransferase; AST: aspartate aminotransferase; ULN: upper limit of normal. AST

ULN =40 U/L; ALT ULN = 55 U/L.
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lar, the smaller change in JSN that oc-
curred in patients initially assigned to
tocilizumab may indicate greater pres-
ervation of physical function given that
cartilage damage has been associated
with physical disability (20). Because
joint damage progression is irrevers-
ible, APRs in patients switched from
placebo to tocilizumab did not ‘catch
up’ to those observed in patients ini-
tially assigned to tocilizumab, thus
demonstrating a benefit of earlier in-
tervention. Radiographic progression
was minimal in patients who received
tocilizumab throughout the trial and in
patients who switched from placebo to
tocilizumab. No radiographic progres-
sion over 5 years was reported by 53%
of patients originally assigned to tocili-
zumab + MTX and by 35% who origi-
nally received placebo + MTX and
switched to tocilizumab + MTX. Only
patients who received tocilizumab in
year 3 were included in the current ra-
diographic analysis, excluding patients
who withdrew before year 2. As such,
direct comparisons should not be made
with earlier published data (13, 14),
and extrapolation of the 5-year results
to earlier time points is not feasible.
Few studies have been published that
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include radiographic data for other bio-
logic agents for the treatment of RA
patients over 5 years. In the completers
cohort of the PREMIER study, 53% of
adalimumab + MTX patients, 34% of
adalimumab patients and 33% of MTX
patients experienced no radiographic
progression after 5 years (21). In the
open-label extension of the AIM study,
45% of patients treated with abatacept
(with or without MTX) had no radio-
graphic progression at year 5 (22). Al-
though results appear similar to those of
the current study, differences in study
design between open-label long-term
extensions make direct comparison
challenging. The dose of tocilizumab
received by almost all patients was 8
mg/kg. Although it was not investi-
gated in the current study, tocilizumab
dose reduction from 8 mg/kg to 4 mg/
kg in a retrospective proof-of-principle
study in 22 RA patients was found to
be feasible in patients who had main-
tained low disease activity (DAS28
<3.2) (23). Whether tocilizumab dose
reduction is possible in patients who
maintain efficacy over 5 years warrants
examination in future studies.

Limitations of the current study includ-
ed an increased likelihood that patients
with insufficient responses would with-
draw earlier, indicating that the study
population was enriched for good re-
sponders who continued for up to 5
years. Radiographic data were assessed
conservatively in that patients were
analysed in their initial randomisation
groups; however, most patients in the
placebo group had received tocilizum-
ab therapy for =12 months by year 3.
Nonetheless, the demographics of pa-
tients who entered the long-term exten-
sion were similar to those of the over-
all study population, and the inhibition
of joint damage progression remained
greater in patients originally assigned
to tocilizumab through year 5, support-
ing the applicability of the long-term
efficacy and safety of tocilizumab to
the general RA population. The current
findings may be limited by the strin-
gent inclusion and exclusion criteria
of a clinical trial setting. Recent real-
world findings have shown comparable
clinical outcomes in patients treated
with tocilizumab (24), though the re-

sults were in patients with long-stand-
ing RA who were inadequate respond-
ers to tumour necrosis factor inhibitors
and who were treated with tocilizumab
for up to 6 months. Longer-term stud-
ies are needed to confirm the current
findings in the real-world setting. Mean
DAS28-ESR at 6 months was 3.7 in the
tocilizumab population; 40.8% of pa-
tients had DAS28-ESR <3.2. Accord-
ing to EULAR guidelines, treatment
should be adjusted for patients who do
not achieve DAS28 <3.2 by 6 months
(25). The current study was initiated
in 2004, when the guidelines were still
in development. Therefore, the study
design did not mandate withdrawal if
DAS28-ESR =<3.2 was not achieved by
6 months. Another limitation is that the
study was not designed or powered for
statistical analysis because there was
no appropriate control group at year 5,
precluding any statistical comparisons
of the 5-year data by originally as-
signed treatment.

In conclusion, this study confirms the
long-term efficacy and safety profile
of tocilizumab in patients with mod-
erate to severe RA who previously
experienced inadequate responses to
MTX.
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