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Abstract

Objective. Tocilizumab plus prednisone induces sustained glucocorticoid-free remission in patients with GCA.
However, its long-term benefits in new-onset vs relapsing disease are uncertain, and the value of weekly vs every-
other-week dosing has not been evaluated.

Methods. In Giant-Cell Arteritis Actemra (GIACTA) part 1, patients with new-onset or relapsing GCA received
blinded tocilizumab weekly (TCZ QW), tocilizumab every-other-week (TCZ Q2W) or placebo for 52 weeks, with a
prednisone taper. In part 2 (open-label), patients were treated at investigator discretion for 104 weeks. In this ana-
lysis, patients were evaluated according to their original treatment assignments, and outcomes beyond 52 weeks
were assessed. Outcomes of interest included time to first flare and cumulative glucocorticoid exposure over
3years according to baseline disease status.

Results. Part 1 enrolled 250 patients; 215 entered part 2. At baseline, 48% had new-onset disease and 52% had
relapsing disease. In patients with new-onset and relapsing disease, the median time to first flare in the TCZ QW
group was 577 and 575days, respectively, vs 479 and 428days with TCZ Q2W and 179 and 224 days with pla-
cebo; the median cumulative glucocorticoid dose was 3068 mg and 2191 mg with TCZ QW, 4080 mg and 2353 mg
with TCZ Q2W, and 4639 mg and 6178 mg with placebo.

Conclusion. TCZ QW delayed the time to flare and reduced the cumulative glucocorticoid dose in patients with
relapsing GCA and new-onset GCA. These data support initiating TCZ QW as part of first-line therapy in all
patients with active GCA.

Trial registration. ClinicalTrials.gov, https://clinicaltrials.gov, NCT01791153.

Key words: biologic therapies, cardiovascular, clinical trials and methods, giant cell arteritis, inflammation

Rheumatology key messages

o Tocilizumab delayed time to first flare and reduced glucocorticoid exposure in new-onset and relapsing GCA.
o Tocilizumab dosed weekly delayed time to first flare to a greater degree than every-other-week dosing.
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Introduction

GCA is an inflammatory disorder associated with vascu-
lar and inflammatory symptoms, including headache,
jaw claudication, fever, weight loss and visual disturban-
ces that can lead to irreversible blindness [1, 2]. To min-
imize these consequences, patients with GCA are
commonly treated with high-dose glucocorticoids, which
are initially effective for symptom management but may
not be sufficient to prevent disease flares at lower
doses. Up to 80% of patients experience disease flares
over the course of 1year if glucocorticoids are tapered
completely, and the flare rate is between 35% and 75%
even if patients continue on some dose of prednisone
while in remission [3-9]. Many patients require additional
prednisone to treat flares or refractory symptoms; how-
ever, prolonged glucocorticoid use is associated with
significant toxicity [2]. Given that GCA occurs almost ex-
clusively in older adults, with a peak incidence occurring
between 71 and 80years [10], the potential for gluco-
corticoid toxicity is especially concerning [11, 12].

The IL-6 receptor alpha inhibitor tocilizumab was
approved for the treatment of patients with GCA, based
on positive results from the Giant-Cell Arteritis Actemra
(GIACTA,) trial [9]. GIACTA was a two-part, randomized,
placebo-controlled, multicentre phase 3 study of
patients with either new-onset or relapsing GCA [9, 13].
Part 1 consisted of a 52-week double-blind period; this
was followed by a 104-week open-label phase (part 2).
In part 1, tocilizumab administered weekly or every other
week in combination with prednisone taper was superior
to placebo plus prednisone taper at inducing sustained
remission at week 52, while also significantly reducing
the cumulative glucocorticoid dose [9]. In part 2,
patients assigned to receive tocilizumab in part 1 experi-
enced fewer flares and, over the 3-year study period,
maintained a lower cumulative glucocorticoid exposure
than those assigned to receive placebo in part 1 [14].

Subgroup analysis of GIACTA part 1 suggested poten-
tial differences in tocilizumab efficacy between new-
onset and relapsing disease. Specifically, data from part
1 suggested that tocilizumab dosed weekly (TCZ QW) or
every other week (TCZ Q2W) was similarly effective at
preventing flares and reducing glucocorticoid exposure
at the week 52 time point in patients with new-onset
disease. In contrast, TCZ QW was more effective than
TCZ Q2W for these outcomes in patients with relapsing
disease at baseline. One consequence of these findings
has been a reluctance on the part of some clinicians to
reserve the use of tocilizumab for patients with relapsing
disease and to treat patients with newly diagnosed GCA
with prednisone monotherapy. Therefore, in the current
analysis, we investigated the maintenance of clinical
remission, time to first flare, and cumulative glucocortic-
oid exposure separately for patients with new-onset
and relapsing GCA at baseline over the 3-year period
of the GIiACTA clinical trial. Additionally, data are
limited regarding the effectiveness of different tocilizu-
mab doses after 1year of treatment in patients with
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new-onset and relapsing disease; therefore, we also
examined the effectiveness of TCZ QW compared with
TCZ Q2W in both patient groups.

Methods

Study design and assessments

Details of the GIACTA (ClinicalTrials.gov, NCT01791153)
trial design have been published [9, 13, 14]. In brief,
GIACTA was a two-part study consisting of a 52-week
double-blind period (part 1) followed by a 104-week
open-label phase (part 2). Patients entering part 1 were
randomly assigned (2:1:1:1 ratio) to receive 162 mg s.c.
TCZ QW with a 26-week prednisone taper, 162mg s.c.
tocilizumab every-other-week with a 26-week prednis-
one taper, s.c. placebo weekly with a 26-week prednis-
one taper or s.c. placebo weekly with a 52-week
prednisone taper. Randomization was stratified by base-
line prednisone dose (>30mg/day and <30mg/day
prednisone). Patients completing part 1 were eligible to
enter part 2, in which open-label treatment was left to
the investigator’s discretion; however, investigators
remained blinded to the original treatment assignments
from part 1. Permitted treatments in part 2 were any
combination of weekly tocilizumab 162 mg, prednisone,
and/or MTX, or no treatment.

The primary efficacy end point in part 1 was the pro-
portion of patients achieving sustained glucocorticoid-
free remission, defined as remission from week 12
through week 52 and adherence to the prednisone
taper. In part 1, remission was defined as the absence
of flare and the normalization of CRP concentration to
<1mg/dl. Disease flare during the entire trial was deter-
mined by the investigator and was defined as the recur-
rence of signs or symptoms of GCA, or ESR >30mm/h
attributable to GCA, that required treatment intensifica-
tion or both. In accordance with the protocol, patients
entering part 2 in clinical remission stopped blinded
tocilizumab injections. In part 2, the primary efficacy end
point was maintenance of clinical remission, defined as
the absence of flare throughout part 2 after the achieve-
ment of clinical remission at the end of part 1, regard-
less of CRP level.

The GIiACTA protocol was approved by the ethics
committee or institutional review board at each site
(Supplementary Appendix, available at Rheumatology
online), and the study was conducted in accordance
with  Good Clinical Practice guidelines and the
Declaration of Helsinki. All patients provided written
informed consent.

Patients

Adults with active new-onset (diagnosis <6 weeks be-
fore baseline) or relapsing (diagnosis >6 weeks before
baseline and previous treatment with >40mg/day pred-
nisone or equivalent for >2weeks at any time) GCA
were included. Diagnosis of GCA required patients to be
>50years of age and have a history of characteristic

https://academic.oup.com/rheumatology
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clinical manifestations (e.g. cranial or PMR symptoms)
and inflammatory marker elevation (ESR >50mm/h or
CRP >2.45mg/dl). Diagnostic confirmation via histology
(i.e. temporal artery biopsy) or vascular imaging was
also required. Additional details of the patient population
have been published [9, 13-15].

Statistical analysis

Statistical considerations for GIACTA have been
reported [9, 13, 14]. Efficacy analyses, including main-
tenance of clinical remission from week 52 through
week 156, are reported using descriptive statistics. Time
to flare was calculated using a Cox proportional hazards
model and adjusted for starting prednisone dose
(<80mg/day or >30mg/day), with censoring on study
withdrawal. Hazard ratios along with 95% Cls are pre-
sented. Cumulative glucocorticoid exposure was com-
pared between groups using the van Elteren test
stratified by starting prednisone dose (<30mg/day or
>30 mg/day).

All study arm designations in this analysis (e.g. TCZ
QW) refer to treatment assignment in part 1. The two
placebo groups were combined for this analysis.
Patients who were never in remission were censored at
day 1, and patients who withdrew prematurely were
censored from the time of withdrawal.

Results
Patients

A total of 251 patients were randomly assigned in part
1; of those, 250 received study treatment and were
included in the intention-to-treat and safety populations.
Of the 250 patients, 215 (86%) completed part 1 and
transitioned to part 2 at week 52. Of those, 184 patients
(86%) were in clinical remission [TCZ QW, 81 (95%);

Tocilizumab for new-onset and relapsing GCA

TCW Q2W, 36 (90%); PBO, 67 (74%)] and stopped
receiving blinded injections when they entered part 2.
During part 2, 7 patients (3.3%) withdrew from the study
for safety reasons, and 11 patients (5.1%) withdrew for
non-safety reasons. One hundred and ninety-seven
patients completed the study through week 156 [14].

Baseline characteristics were generally balanced
across treatment groups (Table 1). Most patients were
women (75%), and their mean age was 69years. In all
groups, approximately half the patients had new-onset
disease at baseline (TCZ QW, 47%; TCZ Q2W, 53%;
PBO, 46%) and the remainder had relapsing disease.
Patients with new-onset disease had a mean disease
duration ranging from 29 to 30days across the treat-
ment groups, and patients with relapsing disease had a
mean disease duration ranging from 520 to 553 days
(Table 1).

Time to first flare

A higher proportion of patients in the TCZ QW group,
compared with the TCZ Q2W and PBO groups, did not
experience flares over the 3-year study period (48% vs
31% and 30%, respectively; Table 2). Among the
patients with new-onset disease, 49% in the TCZ QW
group remained flare-free compared with 27% in the
TCZ Q2W group and 28% in the PBO group. Among
those with relapsing disease at baseline, 47% in the
TCZ QW group remained flare-free compared with 35%
in the TCZ Q2W group and 31% in the PBO group. The
hazard ratios for flare over 3years for patients with
relapsing disease in the TCZ QW group compared with
the PBO group was 0.55 (95% CI: 0.34, 0.90). Patients
with relapsing disease in the TCZ Q2W group also had
a lower risk for flare than those in the PBO group, but
this comparison was not statistically significant [hazard
ratios 0.80 (95% CI: 0.44, 1.46)].

The median time to first flare following clinical remis-
sion was longer for patients originally assigned to

TasLe 1 Demographic and baseline characteristics (ITT population)

TCZ QW
New-onset Relapsing
(n=47) (n =53)
Age, years 70 (8.7) 70 (8.4)
Female sex, n (%) 37 (79) 41 (77)
Weight, kg 68 (13.5) 72 (13.9)
Duration of GCA, 29 (10.2) 553 (687.8)
days

Prednisone dose, n (%)
<30 mg/day 15(32) 37 (70)
>30 mg/day 32 (68) 16 (30)

TCZ Q2w Pooled PBO
New-onset Relapsing New-onset Relapsing
(n =26) (n=23) (n =46) (n = 55)
68 (7.9) 71(8.7) 69 (8.6) 68 (7.3)
18 (69) 16 (70) 34 (74) 41 (75)
71 (14.5) 71(17.5) 67 (11.7) 76 (17.2)
30(8.7) 520 (651.7) 29 (10.1) 544 (593.8)

9 (35) 15 (65) 22 (48) 31 (56)
17 (65) 8 (35) 24 (52) 24 (44)

All data are mean (s.p.) unless otherwise stated. ITT: intention-to-treat; PBO: placebo; QW: once weekly; Q2W: every

2 weeks; TCZ: tocilizumab.

https://academic.oup.com/rheumatology
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TasLe 2 Time to first flare after clinical remission by disease onset at baseline

TCZ QW TCZ Q2W Pooled PBO
New-onset Relapsing New-onset Relapsing New-onset Relapsing
(n=47) (n =53) (n =26) (n=23) (n = 46) (n =55)
Patients with 24 (51) 28 (53) 19 (73) 15 (65) 33(71) 38 (69)
flare, n (%)
Patients without 23 (49) 25 (47) 7(27) 8 (35) 13 (28) 17 (31)
flare, n (%)
Time to flare, days
Median 577 575 479 428 179 224
95% Cl 499, NE 463, NE 341,778 162, 645 149, 331 148, 322
Range 1-1267 1-1194 50-1156 1-1173 5-1171 1-1158
Risk for flare throughout 3 years®
Hazard ratio 0.51 0.55 0.76 0.80 NA NA
95% Cl 0.30, 0.87 0.34,0.90 0.43,1.35 0.44,1.46 NA NA

&TCZ vs PBO; includes relapsing patients only. Patients who were never in remission were censored at day 1. Patients
who withdrew were censored at the time of withdrawal. NA: not applicable; NE: not evaluable: PBO: placebo; QW: once

weekly; Q2W: every 2 weeks; TCZ: tocilizumab.

tocilizumab in either dosing regimen, compared with the
placebo group, and this was true for patients with new-
onset GCA and those with relapsing disease. The TCZ
QW group demonstrated the longest time to first flare of
all groups studied (Table 2). Among the patients with
new-onset disease at baseline, the median time to first
flare was 577 days (95% Cl: 499, not evaluable) in the
TCZ QW group, 479days (95% ClI: 341, 778) in the TCZ
Q2W group, and 179days (95% Cl: 149, 331) in the
PBO group. For patients with relapsing disease at base-
line, the median times to first flare in these three treat-
ment groups were 575days (95% Cl: 463, not
evaluable), 428days (95% CI: 162, 645), and 224 days
(95% CI: 148, 322), respectively.

A clear separation was observed between patients
receiving tocilizumab and those receiving placebo
throughout the study, regardless of whether patients
had new-onset or relapsing disease at baseline (Fig. 1).

Glucocorticoid exposure

The median cumulative glucocorticoid dose over the 3-
year study was generally lower for those in the TCZ QW
group than in the PBO group, regardless of whether
patients had new-onset or relapsing disease at baseline
(Table 3, Fig. 2). For patients with new-onset disease,
the median glucocorticoid exposure was 3068 mg [inter-
quartile range (IQR): 1862-6283] in the TCZ QW group
(P=0.0331 vs PBO group), 4080 mg (IQR: 2604-6931) in
the TCZ Q2W group (P=0.3233 vs PBO group), and
4639mg (IQR: 3147-6768) in the PBO group. For
patients with relapsing disease at baseline, the median
glucocorticoid exposures were 2191mg (IQR: 1354-
4690) in the TCZ QW group (P <0.0001 vs PBO group),
2352mg (IQR: 1517-5419) in the TCZ Q2W group
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(P=0.0088 vs PBO group) and 6178 mg (IQR: 2918-
10919) in the PBO group.

Discussion

In clinical trials of patients with vasculitis, patients with
new-onset disease at the time of trial enrolment often
fare better than those whose disease is relapsing at trial
enrolment, at least over the short term. The reasons for
this are not clear, but this pattern has been observed in
both of the most carefully studied forms of systemic
vasculitis, GCA, and ANCA-associated vasculitis [9, 16].
In part 1 of the GIACTA trial, the outcomes of patients
with new-onset disease at baseline who were randomly
assigned to TCZ Q2W did not clearly differ from the out-
comes of patients who received TCZ QW. In contrast,
TCZ QW was more effective than TCZ Q2W for these
outcomes in patients with relapsing disease at baseline.
We undertook the current study to understand whether
these differences between patients with new-onset and
relapsing GCA persisted over time, or whether the po-
tential importance of higher dosing of IL-6-receptor
blockade through TCZ QW doses might become more
apparent over time.

Our study results clearly demonstrate the long-term
benefits of TCZ QW over TCZ Q2W dosing, not only for
patients with relapsing disease but also for those with
new-onset disease. In this analysis, 52 weeks of treat-
ment with tocilizumab delayed the time to first flare with
an obvious dose-response pattern. Patients treated with
TCZ QW had longer median times to first disease flare
compared with those treated with TCZ Q2W, who in
turn had longer median times to first flare compared
with patients randomized initially to placebo. These

https://academic.oup.com/rheumatology
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Fic. 1 Time to first flare following clinical remission
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Time to first flare following clinical remission by disease status at baseline for (A) placebo versus weekly tocilizumab,
relapsing and new-onset; (B) weekly versus every-other-week tocilizumab, relapsing; (C) weekly versus every-other-
week tocilizumab, new-onset. Treatment groups refer to originally assigned treatment in part 1. Patients who were
never in remission were censored at day 1, and patients who withdrew were censored at time of withdrawal. PBO:

placebo; QW: once weekly; Q2W: every 2 weeks; TCZ: tocilizumab.
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TasLe 3 Cumulative glucocorticoid exposure by disease status at baseline

TCZ QW

New-onset

Relapsing

(n=47) (n=53)

Cumulative glucocorticoid dose, mg

Median 3068 2191
IQR 1862-6283 1354-4690
P-value (vs pooled PBO) P=0.0331 P < 0.0001

TCZ Q2W Pooled PBO
New-onset Relapsing New-onset Relapsing
(n =26) (=) (n=46) (n =55)
4080 2352 4639 6178
2604-6931 1517-5419 3147-6768 2918-10919
P=0.3233 P =0.0088 - -

Van Elteren’s test was used to calculate P values for the differences in cumulative glucocorticoid exposure between each
of the TCZ groups and the pooled PBO group. The analysis was stratified by starting prednisone dose (<30mg/day or
>30mg/day). IQR: interquartile range; PBO: placebo; QW: once weekly; Q2W: every 2 weeks; TCZ: tocilizumab.

Fic. 2 Cumulative glucocorticoid dose
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Cumulative GC dose by disease status at baseline for placebo versus weekly tocilizumab. Treatment groups refer to
originally assigned treatment in part 1. GC: glucocorticoid; PBO: placebo; QW: once weekly; TCZ: tocilizumab.

findings were consistent across both the new-onset and
relapsing disease subsets of patients. These findings
are important because they confirm the benefits of early
treatment with TCZ QW extend beyond the time of the
primary end point in the GIACTA trial—i.e. 52 weeks.
GCA remains a long-term, chronic disease for many
patients, and extending disease control for the longest
possible period of time without needing to resume
glucocorticoid therapy has important implications for
preventing complications of both the disease and its
treatment.

Furthermore, the randomization of patients to TCZ
QW at baseline (as opposed to TCZ Q2W or placebo)
had profound implications for their cumulative gluco-
corticoid exposure over the next 3years in both patients
with new-onset GCA and those with relapsing GCA at
baseline. This finding was true even though patients
were treated according to investigator discretion after
the 52-week time point, illustrating that superior disease
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control early in GCA has an important impact well be-
yond the time points chosen in most clinical trials for
measurement of the primary end point. This also has
substantial implications for clinical practice. Overall, the
results of our study underscore the importance of opti-
mal disease control early in the course of GCA therapy,
and the extent to which this affects long-term disease
control and the potential for treatment-induced morbidity
from glucocorticoids.

This study has both strengths and weaknesses.
Among its strengths are that the data are derived from
the largest randomized, double-blind, placebo-controlled
trial in GCA to date and that the original treatment
assignments remained blinded to investigators and
patients throughout the 3-year study. One potential limi-
tation is the heterogeneous nature of treatment in part 2
of GIiACTA. Treatment beyond the initial 52-week
double-blind period (part 1) was left to the discretion of
the investigator based on patient disease activity.

https://academic.oup.com/rheumatology
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Although that could have affected the interpretation of
certain results and precluded the assessment of long-
term safety, the design of the study is reflective of real-
world practice, where individual treatment decisions are
not constrained by study design. This also serves to
highlight the long-term efficacy of tocilizumab in patients
with GCA, as over 40% of patients did not experience
relapse despite having received only 52 weeks of tocili-
zumab treatment [14].

In conclusion, the results presented here suggest that
treatment with TCZ QW delays time to flare and reduces
glucocorticoid exposure in patients with both new-onset
and relapsing GCA. These results also suggest that TCZ
QW should be initiated as soon as possible in patients
with GCA, regardless of whether they already have a
history of disease at the time of presentation for treat-
ment. A patient with new-onset GCA may later develop
relapsing disease, and both patient types deserve opti-
mal therapy to be initiated from the earliest time point
after the recognition of active disease.
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