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ABSTRACT
Objective To assess outcomes in giant cell arteritis (GCA) 
patients during and after long- term tocilizumab (TCZ) 
treatment.
Methods Retrospective analysis of GCA patients 
treated with TCZ at a single centre (2010–2022). Time to 
relapse and annualised relapse rate during and after TCZ 
treatment, prednisone use, and safety were assessed. 
Relapse was defined as reappearance of any GCA clinical 
manifestation that required treatment intensification, 
regardless of C reactive protein levels and erythrocyte 
sedimentation rate.
Results Sixty- five GCA patients were followed for a 
mean (SD) of 3.1 (1.6) years. The mean duration of the 
initial TCZ course was 1.9 (1.1) years. The Kaplan- Meier 
(KM)- estimated relapse rate at 18 months on TCZ was 
15.5%. The first TCZ course was discontinued due to 
satisfactory remission achievement in 45 (69.2%) patients 
and adverse events in 6 (9.2%) patients. KM- estimated 
relapse rate at 18 months after TCZ discontinuation 
was 47.3%. Compared with patients stopping TCZ at or 
before 12 months of treatment, the multivariable adjusted 
HR (95% CI) for relapse in patients on TCZ beyond 12 
months was 0.01 (0.00 to 0.28; p=0.005). Thirteen 
patients received >1 TCZ course. Multivariable adjusted 
annualised relapse rates (95% CI) in all periods on and off 
TCZ aggregated were 0.1 (0.1 to 0.2) and 0.4 (0.3 to 0.7), 
respectively (p=0.0004). Prednisone was discontinued in 
76.9% of patients. During the study, 13 serious adverse 
events occurred in 11 (16.9%) patients.
Conclusion Long- term TCZ treatment was associated 
with remission maintenance in most patients with GCA. 
The estimated relapse rate by 18 months after TCZ 
discontinuation was 47.3%.

INTRODUCTION
Disease relapse and glucocorticoid- related 
toxicity are among the most important prob-
lems associated with giant cell arteritis (GCA). 
Approximately 65% of patients relapse when 
receiving glucocorticoids only,1 2 and most 
develop glucocorticoid- related adverse 
events.3 Randomised controlled trials evalu-
ating the efficacy of methotrexate for preven-
tion of GCA relapse have shown conflicting 

results.4–6 However, observational studies and 
a meta- analysis of three clinical trials suggest 
that methotrexate may offer modest remis-
sion maintenance and glucocorticoid- sparing 
benefits.7 8 Abatacept, secukinumab and 
mavrilimumab have been shown to decrease 
the risk of relapse in phase II studies, which 
require confirmation in phase III.9–11

To date, tocilizumab (TCZ) is the only 
medication with confirmed efficacy in terms 
of remission maintenance, glucocorticoid 
sparing and health- related quality of life 
when used for 1 year in patients with new- 
onset and relapsing GCA.12 13 Nevertheless, 
the optimal duration of TCZ treatment for 
GCA is currently unclear. Between 15% and 
30% of patients relapse within the first year 
of TCZ treatment.12–15 In addition, the obser-
vational long- term extension of the Phase III 
GiACTA trial12 showed that 58% of patients 
who stopped weekly TCZ injections while in 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The optimal duration of treatment for patients with 
giant cell arteritis (GCA) has not been defined. The 
rate of disease relapse after 1 year of treatment with 
tocilizumab (TCZ) is approximately 60%. Disease 
outcomes following longer TCZ treatment courses 
are currently unknown.

WHAT THIS STUDY ADDS
 ⇒ These results showed that after receiving TCZ for a 
mean period of 1.6 years, the estimated relapse rate 
by 18 months after TCZ discontinuation was nearly 
50%. The incidence of adverse events exclusively 
related to TCZ declined over time.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ These results could aid clinical decision making 
when discussing with GCA patients the risks and 
benefits of continuation vs discontinuation of TCZ 
after 12 months of treatment.
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remission after 12 months of treatment relapsed within 
2 years.16 The outcomes in patients receiving TCZ for 
longer periods of time and in particular the rate of 
relapse after discontinuation of long- term TCZ treatment 
have been scarcely investigated.17

The primary objective of this study was to evaluate the 
effectiveness and safety of long- term TCZ use in patients 
with GCA, to estimate the relapse rate after TCZ discon-
tinuation and to understand the impact of TCZ treat-
ment duration on the risk of relapse.

METHODS
Study design and patient population
A retrospective analysis was conducted using electronic 
medical records (EMRs) from the first 65 patients who 
had received a diagnosis of GCA and were treated with 
intravenous or subcutaneous TCZ for at least 9 months 
by rheumatologists at Massachusetts General Hospital 
(Boston, Massachusetts, USA) between 2010 and 2022. 
The sample size was chosen based on feasibility. Although 
a TCZ treatment duration of less than 12 months is not 
considered standard of care, the inclusion of patients 
whose initial TCZ course was slightly less than 12 months 
increased the sample size and allowed us to create two 
defined groups (ie, those receiving TCZ for 12 months or 
less and those receiving TCZ for more than 12 months) 
for the assessment of TCZ treatment duration on the risk 
of relapse. All patients met the 1990 American College 
of Rheumatology classification criteria for GCA. Patients 
received TCZ at the discretion of the treating rheuma-
tologist either for newly diagnosed disease or relapsed 
disease despite the use of glucocorticoids (eg, pred-
nisone). Because this was a retrospective study of real- 
world data generated by a group of independent rheu-
matologists, there were no predetermined criteria to 
select the dose and route of administration of TCZ or 
determine the duration of TCZ therapy. Factors influ-
encing providers when making those decisions may have 
included patient’s preference, provider’s experience and 
judgement, insurance authorisation, cost and safety.

Study assessments
Efficacy and safety outcomes and patterns of prednisone 
use were evaluated during TCZ treatment and after TCZ 
discontinuation by reviewing all rheumatology notes and 
laboratory values available in each patient’s EMR. During 
the follow- up, patients were seen in the clinic at variable 
intervals, but mostly every 1–6 months. The duration of 
treatment with TCZ was defined according to the best 
clinical judgement of each treating rheumatologist with 
reasons for TCZ discontinuation including satisfactory 
achievement of disease control for an adequate period 
of time (ie, long- term remission), adverse event or treat-
ment inefficacy. The primary outcome was the occur-
rence of disease relapse, defined as the reappearance of 
unequivocal clinical manifestations of GCA that required 
treatment intensification.1 12 13 Because of the known 

effects of interleukin- 6 receptor blockade on acute phase 
reactant levels, C reactive protein (CRP) and erythrocyte 
sedimentation rate (ESR) were not considered in the 
decision to intensify treatment for disease relapse. Addi-
tional outcomes were time to relapse, annualised relapse 
rate, clinical characteristics of relapse, ability to discon-
tinue prednisone and occurrence of adverse events and 
serious adverse events.

Statistical analysis
Patient baseline characteristics and efficacy and safety 
outcomes were summarised using descriptive statistics. 
Wilcoxon signed rank test was used to compare the pred-
nisone dose at TCZ initiation and at last follow- up. The 
relapse- free probabilities during the initial TCZ treat-
ment course and after discontinuation of the initial TCZ 
treatment course were estimated by the Kaplan- Meier 
method. Patients were considered at risk for relapse on 
TCZ treatment during TCZ use and up to 7 days after 
receiving the last weekly subcutaneous injection, 14 days 
after receiving the last every- other- week subcutaneous 
injection and 28 days after receiving the last monthly 
intravenous infusion.

To estimate the risk of relapse associated with different 
lengths of TCZ treatment, we divided the cohort of 
patients into a group discontinuing the first TCZ course 
before or at 12 months (shorter TCZ treatment group) 
and a group continuing the first TCZ course beyond 
12 months (longer TCZ treatment group). We then 
performed Cox regression analysis of time to relapse with 
origin at the time of TCZ discontinuation in the shorter 
TCZ treatment group and at 12 months in the longer TCZ 
treatment group. The Cox regression model included 
treatment group (ie, shorter or longer TCZ treatment), 
sex, occurrence of flare during the initial 9–12 months 
of TCZ treatment and duration of time between predni-
sone discontinuation and the point of origin of the anal-
ysis. Starting prednisone dose (>30 or ≤30 mg/day) and 
disease type (new onset vs relapsing) at the beginning 
of the first TCZ course were additional covariates exam-
ined. Patients in the shorter TCZ treatment group were 
censored in case of reinitiation of TCZ for a reason other 
than relapse or when their follow- up ended. Patients in 
the longer TCZ treatment group were censored in case 
of TCZ discontinuation or when their follow- up ended. 
A multivariable adjusted HR and 95% CIs were reported.

Some patients received more than one TCZ treatment 
course. Annualised relapse rates were estimated from 
a Poisson regression model aggregating all periods on 
TCZ and all periods off TCZ after the first TCZ course. 
Rates are estimated from a Poisson regression model, 
with ongoing TCZ treatment (ie, on or off TCZ), age, 
relapse status, sex and prednisone dose at TCZ initia-
tion as covariates and random patient effect. Multivari-
able adjusted annualised relapse rates and 95% CIs were 
reported. The relapse rate ratio was computed as the 
ratio of the rate of relapse on TCZ by the rate of relapse 
off TCZ.
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RESULTS
Baseline demographics and clinical characteristics
A total of 65 patients with GCA were followed for a 
mean (SD) period of 3.1 (1.6) years. Baseline patient 
characteristics are shown in table 1. Most were female 
(67.7%), and the mean (SD) age was 70.8 (9.2) years. 
GCA was confirmed by temporal artery biopsy in 40 
(61.5%) patients and by vascular imaging in 21 (32.3%) 
patients. Overall, 27 (41.5%) patients started TCZ on 
disease diagnosis and 38 (58.5%) patients started TCZ 
after disease relapse. Most patients (67.7%) received 
TCZ 162 mg subcutaneously once a week. All patients 
were on prednisone at the time of TCZ initiation. Only 
2 (3.1%) received methotrexate concomitantly with TCZ 
including one patient who previously had inadequate 
responses to abatacept, tofacitinib and secukinumab. 

Another seven patients were treated with other immu-
nosuppressants before receiving TCZ. Those included 
four patients who had an inadequate response to meth-
otrexate, two patients who had an inadequate response 
to ustekinumab and one patient who had an inadequate 
response to methotrexate and cyclophosphamide.

Disease relapse during and after TCZ treatment
The mean (SD) duration of the first TCZ course for the 
entire cohort was 1.9 (1.1) years (table 1), with nearly 
80% of patients having the first TCZ course lasting 
at least 12 months. While on the first TCZ course, 10 
(15.4%) patients relapsed. The Kaplan- Meier- estimated 
relapse rate during the first TCZ treatment was 13.8% 
at 12 months and 15.5% at 18 months (figure 1). After 
a mean (SD) period of 1.6 (0.9) years of treatment, 
TCZ was discontinued due to long- term remission in 45 
(69.2%) patients and following adverse events in 6 (9.2%) 
patients. By the time of TCZ discontinuation, 47 of these 
51 patients had weaned off prednisone completely, with 
a mean (SD) time between prednisone discontinuation 
and TCZ discontinuation of 7.3 (3.6) months. After TCZ 
discontinuation, 49 patients had additional follow- up; of 
those, 20 (40.8%) subsequently relapsed. The Kaplan- 
Meier- estimated relapse rate after stopping the first TCZ 
course was 32.3% at 12 months and 47.3% at 18 months 
(figure 1).

Overall, 29 patients received a first TCZ course of 9–12 
months (shorter TCZ treatment group), and 36 received 
a first TCZ course lasting more than 12 months (longer 
TCZ treatment group). The multivariable adjusted HR 
(95% CI) for relapse in patients with longer TCZ use after 
12 months of treatment relative to those with shorter 
TCZ use after drug discontinuation was 0.01 (0.00 to 
0.28; p=0.005) (figure 2).

A total of 13 (20%) patients received more than one 
course of TCZ treatment during the follow- up period. The 
aggregation of all TCZ courses (median 1.7 years) and all 
periods off TCZ after the first TCZ treatment (median 
1 year) showed that 14 patients (21.5%) relapsed while 
receiving TCZ and 21 (32.3%) relapsed during time off 
TCZ (table 2). The multivariable adjusted annualised 
relapse rate (95% CI) was 0.1 (0.1 to 0.2) during TCZ 
treatment and 0.4 (0.3 to 0.7) during time off TCZ (rate 
ratio, 0.3; p=0.0004) (table 2).

Characteristics of disease relapse
A total of 22 relapses occurred in 14 patients while on 
TCZ, compared with 26 relapses in 21 patients during 
time off TCZ (table 3). Relapses occurring on TCZ exhib-
ited cranial and polymyalgia rheumatica manifestations 
in 59.1% and 40.9% of cases, respectively, including visual 
symptoms in 1 patient who developed permanent vision 
loss. As expected, ESR≥30 mm/hour and CRP≥10 mg/L 
were observed in only 4 (18.2%) and 2 (9.1%) relapses, 
respectively. The mean (SD) ESR and CRP values at the 
time of relapse on TCZ were 16.6 (21.5) mm/hour and 
5.2 (10.6) mg/L, respectively (table 3).

Table 1 Baseline characteristics and treatments of patients 
with GCA

(N=65)

Age, mean (SD) 70.8 (9.2)

Female sex 44 (67.7)

Biopsy- proven disease 40 (61.5)

Imaging- proven disease* 21 (32.3)

New- onset disease at TCZ initiation† 27 (41.5)

Initial TCZ treatment

  4 mg/kg intravenously monthly 2 (3.1)

  8 mg/kg intravenously monthly 13 (22.0)

  162 mg subcutaneously every 2 weeks 6 (9.2)

  162 mg subcutaneously weekly 44 (67.7)

Use of other immunosuppressants for GCA

  Concurrent with TCZ 2 (3.1)‡

  Previous to TCZ 8 (12.3)§

On prednisone at TCZ initiation 65 (100)

Daily prednisone dose (mg) at TCZ initiation, 
mean (SD)

33.9 (21.5)

Patients receiving >1 TCZ course 13 (20.0)

Duration of first TCZ course (years), mean 
(SD)

1.9 (1.1)

Total duration of TCZ treatment (years), mean 
(SD)

2.2 (1.6)¶

Values represent number and (%) unless otherwise specified.

*Ultrasound, CT angiography, MR angiography or positron 
emission tomography showing arterial lesions suggestive of 
vasculitis.
†TCZ started within 12 weeks of GCA diagnosis without preceding 
disease flare.
‡Methotrexate in both cases.
§Including methotrexate, cyclophosphamide, ustekinumab, 
abatacept, tofacitinib and secukinumab.
¶Aggregated time on TCZ for patients who received more than 
one TCZ course.
GCA, giant cell arteritis; TCZ, tocilizumab.
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Relapses occurring during time off TCZ exhibited 
cranial and polymyalgia rheumatica symptoms in 30.8% 
and 76.9% of cases, respectively, including visual mani-
festations in 1 patient without permanent vision loss. 
ESR≥30 mm/hour and CRP≥10 mg/L were observed in 
11 (42.3%) and 7 (26.9%) relapses, respectively. The 
mean (SD) ESR and CRP values at the time of relapse off 
TCZ were 31.4 (25.4) mm/hour and 13.3 (22.1) mg/L, 
respectively (table 3).

Prednisone use
The mean (SD) daily prednisone dose was 33.9 (21.5) 
mg at the time of TCZ initiation and 2.6 (8.4) mg by the 
end of follow- up (p<0.0001 for comparison with the dose 

at TCZ initiation). Following TCZ initiation, the entire 
cohort of 65 patients required prednisone for a mean 
(SD) period of 10.6 (14.3) months. At last follow- up, 50 
(76.9%), patients had been able to wean off prednisone.

Of the 22 flares occurring on TCZ, 12 (54.5%) 
developed while patients were still on prednisone 
(mean daily dose 6.2 mg) and 10 (45.5%) occurred 
after prednisone discontinuation (table 3). Of the 26 
flares occurring during time off TCZ after the first 
TCZ course, 24 (92.3%) happened when patients were 
not receiving prednisone and 2 (7.7%) developed in 
patients receiving prednisone (mean daily dose 0.5 mg) 
(table 3).

Figure 1 Time to first GCA relapse during and after the first tocilizumab course. (A) Time to first disease relapse during first 
TCZ course. Patients were considered at risk for relapse after TCZ initiation until completion of the first TCZ course plus 7 days 
in patients receiving subcutaneous weekly TCZ, 14 days in patients receiving subcutaneous every- other- week TCZ or 28 days 
in patients receiving monthly intravenous TCZ. (B) Time to first disease flare after the first TCZ course. Dotted lines represent 
95% CIs. GCA, giant cell arteritis; TCZ, tocilizumab.
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Safety
A total of 48 (73.8%) patients developed at least one 
adverse event during 204.1 patient- years of follow- up, 
including 121 non- serious adverse events and 13 serious 
adverse events (table 4). Among the 121 non- serious 
adverse events, 23 (19.0%) were related or possibly 
related to prednisone exclusively, 48 (39.7%) were 
related or possibly related to TCZ exclusively and 9 
(7.4%) were related or possibly related to prednisone or 
TCZ (table 4). Among the 13 serious adverse events, 3 
(23.1%) were related or possibly related to prednisone 
exclusively, 4 (30.8%) were related or possibly related to 
TCZ exclusively and 2 (15.5%) were related or possibly 
related to prednisone or TCZ (table 4).

In the group of 29 patients that received a first TCZ 
course lasting 9 to 12 months, 8 (27.6%) patients devel-
oped 19 adverse events. The rate (95% CI) of adverse 
events and serious adverse events exclusively related to 
TCZ per 100 patient- years in this group of 29 patients 
was 21 (9.1 to 41.4) and 5.2 (0.6 to 19.0), respectively. In 
the group of 36 patients that received a first TCZ course 
lasting over 12 months, 13 (36.1%) patients developed 21 
adverse events after the initial 12 months of treatment. 
The rate (95% CI) of adverse events and serious adverse 
events exclusively related to TCZ per 100 patient- years in 
this group of 36 patients was 10 (4.8 to 18.3) and 1 (0.0 
to 5.5), respectively.

Figure 2 Time to first GCA relapse according to the duration of tocilizumab treatment. Blue line represents patients on initial 
TCZ treatment for 9–12 months (group 1). Patients in group 1 were censored if they stopped TCZ or follow- up ended. Red 
line represents patients on initial TCZ treatment for more than 12 months (group 2). Patients in group 2 were censored if they 
restarted TCZ for a reason other than relapse or follow- up ended. Dotted lines represent 95% CIs. GCA, giant cell arteritis; 
TCZ, tocilizumab.

Table 2 Annualised relapse rate on and off tocilizumab treatment

On TCZ
(N=65)

Off TCZ
(N=65)

Overall
(N=65)

Follow- up time, median (IQR), years 1.7 (1.0–3.0) 1.0 (0.4–1.6) 2.8 (2.1–3.9)

Rate of flares per year*

  Rate (95% CI) 0.14 (0.09 to 0.22) 0.42 (0.27 to 0.65)

  Rate ratio (95% CI)† 0.33 (0.18 to 0.60)

  P value 0.0004

Patients with ≥1 flare, n (%) 14 (21.5) 21 (32.3) 31 (47.7)

  1 flare 8 (12.3) 16 (24.6) 20 (30.8)

  2 flares 4 (6.2) 5 (7.7) 6 (9.2)

  3 flares 2 (3.1) 0 4 (6.2)

  ≥4 flares 0 0 1 (1.5)

Log of the time at risk is used as an offset variable. All follow- up time is included in the time at risk for a new event. The TCZ analysis 
population is defined as the participants whose initial TCZ course was ≥9 months.
* Rates are estimated from a Poisson regression model, with ongoing TCZ treatment, age, relapse status, sex, and prednisone dose at TCZ 
intiation as covariates, and random patient effect. For both on TCZ and after TCZ discontinuation, the time period considered is aggregated 
for all periods on and off TCZ, respectively, after TCZ initiation.
† Rate ratio was computed as the ratio of the rate on TCZ by the rate off TCZ.
TCZ, tocilizumab.
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DISCUSSION
The optimal duration of TCZ treatment for patients with 
GCA has not been defined, and limited data are available 
regarding the efficacy and safety of long- term TCZ use 
in this patient population. Our results suggest that TCZ 
treatment beyond 12 months is efficacious in maintaining 
disease remission and sparing glucocorticoid use in most 
patients, with a long- term safety profile consistent with 
that observed with TCZ for other indications.18 19 In addi-
tion, more than 40% of patients who stopped TCZ due 
to long- term remission or adverse events after a mean 
time of 1.6 years of treatment subsequently relapsed, and 
longer TCZ courses were associated with decreased risk 
of relapse compared with shorter courses. Only one case 
of GCA- related permanent vision loss occurred during 
the follow- up time in a patient receiving TCZ.

The landmark clinical trials of TCZ in GCA used TCZ 
for a treatment duration of 12 months.12 13 Results from 
these trials and observational studies have shown that with 
the use of high doses of TCZ (ie, 162 mg weekly subcuta-
neously or 8 mg/kg monthly intravenously), 15%–30% 
of patients relapsed during treatment within 1 year.12–15 
Furthermore, approximately 60% of patients in remis-
sion who discontinued TCZ by the end of the first year 
relapsed within the following 2 years.16 In the current 
study, most patients maintained their first TCZ treatment 
for more than 12 months, and 20% of them received 
more than one TCZ treatment course. In agreement with 
prior reports, relapse occurred in approximately 15% of 
patients while on their first TCZ course and in approx-
imately 22% of patients when all TCZ courses were 
considered for each individual patient. In addition, our 
data showed that 40.8% of patients relapsed after stop-
ping TCZ due to long- term remission or adverse events, 
with a Kaplan- Meier- estimated relapse rate of 47.3% at 
18 months after drug discontinuation. Further research 
is needed to identify those individuals at greater risk 
of relapse after early TCZ discontinuation to maintain 

Table 3 Characteristics of GCA relapses occurring on and 
off tocilizumab treatment

On TCZ
(N=65)

Off TCZ
(N=65)

No of relapses 22 26

Symptoms

  Symptoms of PMR 9 (40.9) 20 (76.9)

  Cranial symptoms* 13 (59.1) 8 (30.8)

  Visual symptoms† 1 (4.5) 1 (3.8)

  Permanent vision loss 1 (4.5) 0

On prednisone 12 (54.5) 2 (7.7)

Off prednisone 10 (45.5) 24 (92.3)

Prednisone dose at time of 
relapse, mg/day

  Mean (SD) 6.2 (9.8) 0.5 (1.8)

ESR at time of relapse, 
mm/hour‡, §

  Mean (SD) 16.6 (21.5) 31.4 (25.4)

  ≥30 mm/hour 4 (18.2) 11 (42.3)

CRP at time of relapse, 
mg/L¶,**

  Mean (SD) 5.2 (10.6) 13.3 (22.1)

  ≥10 mg/L 2 (9.1) 7 (26.9)

All values represent number (%) unless otherwise specified. The 
denominator for all values is the total number of relapses in each 
group.
*Cranial symptoms include the following: headache, jaw 
claudication and scalp tenderness, amaurosis fugax, blurred 
vision, diplopia and/or permanent vision loss.
†Visual symptoms include the following: amaurosis fugax, blurred 
vision, diplopia and/or permanent vision loss.
‡ESR not available in six relapses on TCZ.
§ESR not available in three relapses off TCZ.
¶CRP not available in seven relapses on TCZ.
**CRP not available in nine relapses off TCZ.
CRP, C reactive protein; ESR, erythrocyte sedimentation rate; 
GCA, giant cell arteritis; PMR, polymyalgia rheumatica; TCZ, 
tocilizumab.

Table 4 Safety in patients with GCA

(N=65)

Patients with ≥1 AE 48 (73.8)

Total no of non- serious AEs 121

  Related or possibly related to prednisone 
exclusively*

23 (19.0)

  Related or possibly related to TCZ exclusively* 48 (39.7)

  Related or possibly related to prednisone or 
TCZ*

9 (7.4)

Patients with ≥1 SAE 11 (16.9)

Total no of SAEs 13

  Related or possibly related to prednisone 
exclusively†

3 (23.1)

   Diabetic ketoacidosis 1

   Stroke 1

   Vertebral fracture 1

  Related or possibly related to TCZ exclusively† 4 (30.8)

   Bacteraemia of unclear source 1

   COVID- 19 1

   Diverticulitis 1

   Postsurgical skin and soft- tissue infection 1

  Related or possibly related to prednisone or 
TCZ†

2 (15.4)

   Pneumonia 1

   Sepsis from urinary tract infection 1

All values represent number (%).
*The denominator for the AE proportions is 121 total AEs.
†The denominator for the SAE proportions is 13 total SAEs.
AE, adverse event; GCA, giant cell arteritis; SAE, serious adverse 
event; TCZ, tocilizumab.
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therapy beyond 12 months and to investigate whether 
a step- down strategy reducing the dose of TCZ prior to 
treatment withdrawal could improve the outcomes after 
therapy cessation.17 20 Until those data are generated, 
the duration of treatment for GCA patients should be 
individualised as recommended by major rheumatolog-
ical societies based on several factors including but not 
limited to the patient’s clinical course (eg, relapsing vs 
non- relapsing), the occurrence of treatment- related 
adverse events, the clinical judgement of the treating 
physician and the patient’s preferences.21 22

Most patients were able to wean off glucocorticoids 
completely after the introduction of TCZ. However, 
unlike in clinical trials that employed 6 months of gluco-
corticoids in combination with TCZ,12 13 in this real- world 
cohort of patients, an average of 10 months of predni-
sone therapy was needed from the moment of TCZ 
initiation to prednisone discontinuation. Of note, most 
patients deemed to be in long- term remission (and there-
fore able to stop TCZ) by the treating rheumatologist had 
been off prednisone for a mean period of approximately 
7 months before ceasing TCZ therapy.

As expected, most relapses occurring on TCZ demon-
strated normal levels of the inflammatory markers CRP 
and ESR. However, a sizeable number of relapses devel-
oping after TCZ discontinuation exhibited normal 
inflammatory markers as well despite occurring in the 
absence of prednisone therapy in more than 90% of 
cases. This phenomenon was observed in particular with 
serum CRP, which was below 10 mg/L in approximately 
70% of relapses off TCZ. These data are compatible with 
those of the GiACTA trial, in which approximately 60% 
of patients who stopped TCZ after achieving the primary 
endpoint of sustained glucocorticoid- free remission 
at week 52 exhibited normal CRP levels at the time of 
subsequent relapse.23 In our study, ESR also correlated 
poorly with disease activity after TCZ discontinuation, 
with approximately 60% of relapses after TCZ withdrawal 
presenting with an ESR below 30 mm/hour. The reason 
why a sizeable number of relapses after TCZ discontin-
uation occurred with normal inflammatory markers is 
unclear, but might be related with residual effects that 
IL- 6 blockade could have in the liver synthesis of acute 
phase reactants. Nevertheless, further research is needed 
to draw conclusions. Altogether, these data indicate that 
until better biomarkers of disease activity are discovered, 
the diagnosis of GCA relapse during and after TCZ treat-
ment should mostly rely on clinical grounds.

The adverse events related to glucocorticoids and 
TCZ in this cohort were consistent with the safety profile 
previously observed with these medications.3 24 25 Over 
an average of 3 years of follow- up, serious treatment- 
related complications occurred in approximately 14% 
of patients, with infection as the most frequent serious 
adverse event associated with TCZ and/or glucocor-
ticoids. The initial TCZ course had to be discontinued 
due to treatment- related adverse events in nearly 10% 

of patients. Reassuringly, the rate of adverse events and 
serious adverse events exclusively related to TCZ declined 
over time.

This study has several strengths. To our knowledge, this 
is the first study to report detailed real- world data on the 
outcomes in patients treated with long- term TCZ and 
specifically address the effects of TCZ treatment duration 
on the risk of relapse and the incidence of relapse after 
discontinuation of TCZ courses longer than 12 months. 
An additional design- related strength is that each patient 
served as their own control because all patients were 
longitudinally evaluated during TCZ treatment and after 
TCZ discontinuation.

This study also had certain limitations. Because this 
was a retrospective assessment of real- world data, missing 
information and individual differences in the use of medi-
cations administered in routine clinical practice could 
have introduced bias. Incomplete documentation of 
data related to individual prednisone tapering regimens 
made the calculation of cumulative prednisone dose, a 
key outcome measure in GCA, inaccurate and therefore 
not analysable. This constraint was not surprising, given 
the extended length of prednisone tapering used in the 
treatment of GCA and the frequent dose modification 
that may not only occur during clinical visits but also in 
between visits. Yet, we were able to estimate important 
trends of glucocorticoid use during long- term TCZ 
treatment and observed, as expected, that most patients 
were able to discontinue prednisone by the end of the 
follow- up period. In addition, formal recommendations 
for vascular imaging in GCA were published in Europe in 
201826 and in USA in 202122; therefore, vascular imaging 
was not obtained in the majority of this real- world cohort 
that was initiated in 2010. Unfortunately, the absence of 
systematic imaging acquisition precluded the assessment 
of long- term arterial damage and did not allow a mean-
ingful analysis of the effects of large vessel involvement 
on other patient outcomes. Despite these limitations, our 
present findings expand the results from prior controlled 
clinical trials and observational studies and provide 
information that could be valuable for clinical decision 
making when considering the risks and benefits of TCZ 
continuation vs discontinuation beyond the arbitrary 
time point of 1 year.

In conclusion, long- term TCZ treatment was efficacious 
in maintaining disease remission and sparing the use of 
prednisone in most patients with GCA. After TCZ discon-
tinuation due to long- term remission or adverse events, 
nearly 40% of patients relapsed. Patients discontin-
uing TCZ after 9–12 months demonstrated significantly 
greater risk of relapse compared with those continuing 
TCZ treatment beyond 12 months. A substantial number 
of relapses after TCZ cessation exhibited normal CRP and 
ESR levels. In this cohort of patients, the rate of adverse 
events and serious adverse events exclusively related to 
TCZ numerically declined over time.
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