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Summary
Background Two randomised controlled trials showed a glucocorticoid-sparing effect of tocilizumab in patients with 
giant cell arteritis. In the GUSTO trial we aimed to evaluate the efficacy and safety of tocilizumab monotherapy after 
ultra-short-term glucocorticoid treatment in patients with new-onset giant cell arteritis.

Methods This investigator-initiated, single-arm, single-centre, open-label, proof-of-concept trial with a Simon’s 
two stage design was done at University Hospital Bern, Bern, Switzerland. We enrolled patients aged older than 
50 years  newly diagnosed with giant cell arteritis (within 4 weeks before the screening visit) satisfying the 
American College of Rheumatology criteria or with large vessel vasculitis-associated polymyalgia rheumatica. 
The participants received 500 mg methylprednisolone intravenously for 3 consecutive days. Thereafter, 
glucocorticoid treatment was discontinued and a single infusion of tocilizumab (8 mg/kg bodyweight) was 
administered intravenously, followed by weekly subcutaneous tocilizumab injections (162 mg) until week 52. The 
primary endpoint was the proportion of patients who had remission within 31 days and showed no relapse at 
week 24. The secondary endpoints were the proportion of patients with complete relapse-free remission of 
disease at weeks 24 and 52, and time to first remission, first relapse (after induction of remission), and first 
partial remission. This study is registered with ClinicalTrials.gov, NCT03745586.

Findings From Nov 23, 2018, to Sept 22, 2019, 18 patients were enrolled (12 of 18 were female, 18 of 18 were White) 
with a median age of 72 (IQR 67–75) years. Overall, 15 of 18 patients had cranial symptoms, ten of 18 had polymyalgia 
rheumatica symptoms, and 13 of 18 showed a positive histopathology. At the interim analysis, three (25%) of 
12 patients were in remission. The null hypothesis could not be rejected, and the study was futile with respect to the 
primary endpoint. However, 14 (78%) of 18 patients had remission within 24 weeks (mean time to first 
remission 11·1 weeks, 95% CI 8·3–13·9) and 13 of 18 showed no relapses up to 52 weeks (72%, 47–90). Mean time 
to first partial remission was 6·2 [3·7–8·7] weeks. Time to first relapse (after induction of remission) could not be 
estimated as there was no relapse after induction of remission. Overall, three of 18 patients did not respond to 
treatment and two of 18 discontinued the study due to an adverse event (hepatopathy [one] and diverticulitis [one]). 
Anterior ischaemic optic neuropathy occurred in one patient.

Interpretation The data show a slow remission-inducing and a lasting remission-maintaining effect of tocilizumab 
after an ultra-short pulse of glucocorticoids in patients with newly diagnosed giant cell arteritis. As a proof-of-concept 
study, our data do not allow us to propose clinical recommendations.

Funding Bern University Hospital, University of Bern, and F Hoffmann-La Roche.

Copyright © 2021 Elsevier Ltd. All rights reserved.

Introduction
Giant cell arteritis is the most common vasculitis of 
medium-sized and large-sized arteries in high-income 
countries and shows different and often overlapping 
clinical phenotypes. The condition includes cranial giant 
cell arteritis, polymyalgia rheumatica-associated giant cell 
arteritis, and systemic inflammatory response syndrome 
with characteristic findings of large vessel vasculitis on 
imaging. Although the most feared end-organ damage in 
cranial giant cell arteritis is visual loss, patients with large 
vessel vasculitis are also at risk for developing aortic 
aneurysms.

Treatment options for giant cell arteritis have expanded 
in recent years, but the mainstay of therapy is still 
glucocorticoids, the long-term use of which is associated 
with numerous side-effects.1,2 Interleukin (IL)-6 plays a 
seminal role in the pathophysiology of giant cell arteritis 
and is elevated in both the serum and in inflamed vascular 
tissue.3,4 Tocilizumab, a monoclonal antibody against the 
IL-6 receptor, showed a glucocorticoid-sparing effect of at 
least 50% in two randomised controlled trials (RCTs).5,6 In 
both RCTs, tocilizumab was effective in maintaining 
remission over 52 weeks. However, patients were 
concomitantly treated over at least 26 weeks with 
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glucocorticoids. The full glucocorticoid-sparing potential 
of tocilizumab is currently unknown, as it remains unclear 
to what extent remission was induced and maintained by 
tocilizumab (vs glucocorticoids) in the published trials.

To approach these questions, we designed the giant cell 
arteritis treatment with ultra-short glucocorticoids and 
tocilizumab (GUSTO) trial. In contrast to the published 
RCTs, the protocol allowed for glucocorticoid pretreatment 
for a maximum of 10 days only, followed by open-label 
tocilizumab in monotherapy after an ultra-short-term 
pulse of glucocorticoids. In order to ensure a more 
homogenous patient population, only patients with new-
onset giant cell arteritis were included.

Methods
Study design and participants
This phase 2, investigator-initiated, single-arm, single-
centre, open-label clinical trial with Simon’s two-stage 
design enrolled patients aged older than 50 years with 
newly diagnosed giant cell arteritis at the Department of 
Rheumatology, Immunology and Allergology, University 
Hospital Bern, Bern, Switzerland.7 The protocol was 
approved by the local ethics committee, and the study was 
done in accordance with the Declaration of Helsinki. All 

patients provided written informed consent prior to 
enrolment.

We included patients with (1) new-onset giant cell 
arteritis diagnosed within 4 weeks before the screening 
visit, satisfying the American College of Rheumatology 
(ACR) criteria, or with large vessel vasculitis-associated 
polymyalgia rheumatica; (2) C-reactive protein (CRP) 
greater than 25 mg/L; (3) biopsy-proven giant cell arteritis 
(according to ACR) or large vessel vasculitis assessed by 
MR angiography or PET; (4) previous treatment with 
glucocorticoids for a maximum of 10 days since giant cell 
arteritis diagnosis at a maximal dose of 60 mg/day of 
prednisone or equivalent; and (5) written informed 
consent.

Exclusion criteria included other rheumatic diseases 
(except for chondrocalcinosis and gout), active infection, 
previous complicated diverticulitis, chronic glucocorticoid 
use, and substantial cardiac, pulmonary, or hepatic disease. 
A full list of exclusion criteria is listed in the appendix pp 1–2.

Procedures
Patients received 500 mg per day methylprednisolone 
intravenously for 3 consecutive days (day 0 [baseline]-2). 
Thereafter, glucocorticoid treatment was discontinued. 

Research in context

Evidence before this study
We searched PubMed from database inception to Dec 31, 2020, 
for clinical trial articles including the terms “giant cell arteritis” 
AND “tocilizumab” AND “randomised controlled trial” OR 
“monotherapy” (limited to English language publications). 
Long-term glucocorticoid medication can lead to numerous 
treatment-related adverse events, particularly in patients aged 
60 years and older with giant cell arteritis. Tocilizumab showed a 
profound glucocorticoid-sparing effect in two randomised 
controlled trials (RCTs). In the first RCT done at our centre, 
intravenous tocilizumab (8 mg/kg every 4 weeks) or placebo was 
combined with a very rapid prednisone taper to 7 mg/day at 
week 12. We showed complete remission by week 12 in 17 (85%) 
of 20 patients in the tocilizumab group versus four (40%) of ten 
patients in the placebo group. The second RCT (GiACTA trial) 
investigated four treatment arms (2 glucocorticoid tapering 
regimens) and showed sustained remission at week 52 in 
56 (56%) of 100 and 26 (53%) of 49 patients in the tocilizumab 
groups versus seven (14%) of 50 and nine (18%) of 51 patients in 
the placebo groups. Tocilizumab was administered 
subcutaneously (162 mg) weekly or bi-weekly over 52 weeks, 
and prednisone was tapered over 26 and 52 weeks, respectively. 
An open-label study investigated the efficacy of tocilizumab 
monotherapy in four patients with Takayasu arteritis and eight 
patients with giant cell arteritis diagnosed according to American 
College of Rheumatology (ACR) criteria (4 of 8 with positive 
biopsy findings). The study reported sustained complete 
response (defined as disappearance of all clinical symptoms and 
normalisation of C-reactive protein) in six (75%) of eight patients 

newly diagnosed with giant cell arteritis with cranial but no 
visual symptoms who were receiving tocilizumab monotherapy. 
Complete responses were assessed at week 24 and their 
maintenance up to week 52. It was not reported whether 
glucocorticoid treatment was administered before study 
inclusion.

Added value of this study
The GUSTO trial showed that a 3-day glucocorticoid-treatment 
followed by tocilizumab monotherapy is effective in inducing 
remission in 14 of 18 patients with new-onset giant cell arteritis. 
The study design provides a glimpse of the respective roles of 
glucocorticoid and tocilizumab during the initial phase of 
treatment. The time to remission was longer than anticipated in 
the protocol (ie, 11 weeks instead of 4 weeks). The slow effect of 
tocilizumab emphasises the important role of glucocorticoids in 
rapid control of symptoms during the first weeks of treatment. 
Tocilizumab was effective in maintaining remission in all 
responding patients up to week 52. This finding corroborates a 
key role of the interleukin-6 pathway in the pathogenesis of 
giant cell arteritis. This is a proof-of-concept study, and the 
protocol is not intended for use in the everyday clinical setting.

Implications of all the available evidence
Collectively, the data support a remission-inducing effect of 
tocilizumab after a 3-day glucocorticoid pulse therapy and 
suggest that a shorter glucocorticoid exposure can be used to 
reduce glucocorticoid-related side-effects. As a proof-of-
concept study, our data do not allow the proposal of clinical 
recommendations.

See Online for appendix
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Tocilizumab (8 mg/kg bodyweight) was administered 
intravenously on the next day (day 3), followed by weekly 
subcutaneous tocilizumab injections (162 mg) from day 
10 until week 52. Visits took place on days 0, 3, and 10 and 
every 4 weeks thereafter. Symptoms were classified into 
three categories: mild (defined as non-ischaemic with a 
numeric rating scale [NRS] 0–4 of 10, reported as mild by 
the patient, not occurring on most days of the week), 
moderate (if any of the following applied: NRS 5–7 of 10, 
need for analgesics, occurring on most days of the week), 
or severe (if any of the following applied: NRS 8–10 of 10, 
occurring on every day of the week with impairment of 
activities of daily living, including any ischaemic 
symptoms). Any intermittent giant cell arteritis symptoms 
that occurred since the last visit were captured for the 
corresponding visit even if no giant cell arteritis 
symptoms were present on the day of the visit. In case of 
relapse, persistent, or worsening of giant cell arteritis 
symptoms, glucocorticoid treatment was started on the 
basis of severity of manifestations.

Temporal artery biopsy was obtained in all patients. 
Findings of giant cells or lympho-histiocytic infiltrates, 
or both, were considered diagnostic. Unspecific temporal 
artery biopsy findings such as fragmentation of the 
internal elastic lamina or fibrosis were not considered 
diagnostic for giant cell arteritis. Ultrasound of the 
temporal, axillary, and subclavian arteries and MRI were 
done at baseline. MR angiography findings were 
assessed by experienced radiologists and graded (0–3) as 
reported previously;8 grade 2 or greater were considered 
positive.

Outcomes
The primary endpoint was the proportion of patients 
who had remission within 31 days and showed no relapse 
at week 24.

Secondary endpoints were the proportion of patients 
with complete relapse-free remission of disease at 
weeks 24 and 52, time to first remission, time to first 
relapse (after induction of remission), and time to first 
partial remission. The planned long-term extension from 
week 52 to 104 was not included in the statistical analysis 
plan and will be reported elsewhere.

Remission was defined as the disappearance of giant 
cell arteritis symptoms including a normalisation of CRP; 
partial remission included the presence of mild symptoms. 
Relapse was defined as one or more of the following: the 
recurrence of signs or symptoms of giant cell arteritis, 
CRP values greater than 10 mg/L, and erythrocyte 
sedimentation rate (ESR) values greater than 30 mm/h 
(normal values <30 mm/h) if these were considered by the 
investigator to be due to giant cell arteritis.

Statistical analysis
Sample size was determined according to Simon’s 
minimax two-stage design.7 The null hypothesis that the 
true response proportion would be 40% (ie, the placebo 

response proportion in the phase 2 study)5 was tested 
against a one-sided alternative. In the first stage, we 
planned to recruit 12 patients and stop the study for futility 
if there were six or fewer responders. Otherwise, the study 
was planned to recruit a total of 18 patients (with more 
than ten responders needed to reject the null hypothesis). 
Assuming a true response rate of 75% (ie, 10% less than 
the tocilizumab arm in the phase 2 study),5 the study had a 
power of 90% and a type I error rate of 5%. We did not 
stop recruitment while the interim analysis was underway 
(as specified in the protocol), and all planned patients 
were recruited before the interim analysis was completed 
and a decision was available. We therefore defined a full 
analysis set with all patients included in the interim 
analysis (n=12) and an extended full analysis set that 
included all recruited patients (n=18). The corresponding 
per-protocol and extended per-protocol datasets included 
patients who did not violate exclusion or inclusion criteria, 
received all glucocorticoid infusions, the tocilizumab 
infusion at day 3 (within 1 day), and at least 80% of all 
scheduled subcutaneous injections of tocilizumab.

The primary outcome was tested using a one-sided 
exact binomial p value with 40% as reference. The 
primary and binary secondary outcomes are presented as 
percentage with 95% binomial exact CIs. Patients who 
discontinued the study before or at week 20 were imputed 
as non-responders to treatment. Time to first remission, 
time to first relapse, and time to first partial remission 
was analysed using the restricted mean survival time 
truncated at 52 weeks with 95% CIs. Drop-outs were 
censored at the timepoint of drop-out. Statistical analysis 
was done with Stata version 16; figures with R version 
4.0.3. This study is registered with ClinicalTrials.gov, 
NCT03745586.

Role of the funding source
The funder had no role in study design, data collection, 
data analysis, data interpretation, or writing of the 
manuscript. 

Results
From Nov 23, 2018, to Sept 22, 2019, 24 patients were 
screened for eligibility, and six of 24 were not included 
(two met exclusion criteria and four declined 
participation); the remaining 18 patients were included. 
All 18 patients received the three glucocorticoid infusions 
and the tocilizumab infusion, 12 of 18 received at least 
80% of the subcutaneous tocilizumab injections, 
and 13 of 18 completed follow-up until week 52. A total of 
five patients dropped out before week 52 due to 
non-responsiveness (three of five) or adverse events 
(two of five). In one patient, the tocilizumab application 
interval was increased due to neutropenia (figure 1).

12 (67%) of 18 patients were female and the median age 
was 72 (IQR 67–75) years. Overall, 11 (61%) of 18 patients 
had a median of 1 (IQR 1–3) day of glucocorticoid 
pretreatment, 15 (83%) had cranial symptoms (ten of 
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18 had jaw claudication, 12 of 18 had headache, and six of 
18 had visual symptoms; most patients with cranial 
symptoms had more than one of the three 
manifestations), ten (56%) had polymyalgia rheumatica 
symptoms, 16 (89%) had positive cranial ultrasound, 
14 (78%) had aortitis on MR angiography, 14 (78%) had 
vasculitis on cranial MRI, and 13 (72%) had giant cell 
arteritis-related findings on temporal artery biopsy 
(table). Giant cells were observed in eight (62%) of 
13 patients on temporal artery biopsy, and the remaining 
five patients exhibited lympho-histiocytic infiltrates 
without giant cells. The median CRP was 61 (IQR 50–78) 
mg/L at screening and 44 (18–62) mg/L at baseline 
(day 0).

At the interim analysis, three (25%, 95% CI 5–57) of 
12 patients were in remission at 31 days and stayed 
relapse-free until week 24. We could not reject the null 
hypothesis that the proportion of responders was smaller 
than 40% (p=0·92), and the study was deemed futile with 
respect to the primary endpoint. 11 (92%) of 12 patients 

achieved remission within 24 weeks (mean time to 
remission of 10·6 [95% CI 7·2–14·1] weeks), or partial 
remission within 24 weeks (mean time to partial 
remission of 5·6 [3·0–8·2] weeks), ten (83%, 52–98) of 
whom remained relapse-free until 52 weeks.

Of all 18 patients recruited, 14 (78%) achieved remission 
within 24 weeks (mean 11·1 [8·3–13·9] weeks) or partial 
remission within 24 weeks (6·2 [3·7–8·7] weeks), and 13 
(72%, 47–90) remained relapse-free until 52 weeks.

Three (17%) of 18 patients did not respond to treatment 
and rescue glucocorticoid treatment was necessary. Of 
these three patients, two showed persistent cranial 
symptoms (glucocorticoid treatment was started on day 17 
and 29, respectively), including one with new-onset 
anterior ischaemic optic neuropathy (AION). This 74-year-
old female had rapidly changing headache with fluctuating 
intensity in various locations after the initial 3-day 
glucocorticoid pulse therapy. 15 days after the third 
glucocorticoid infusion, she developed unilateral AION 

Figure 1: Trial profile 

6 excluded
    2 exclusion criteria
    4 declined
 

18 received 3 glucocorticoid infusions  
 and tocilizumab infusion 

12 patients included for interim analysis

24 patients screened

6 patients additionally enrolled before stop

18 enrolled 

13 completed follow-up at week 52

12 included in primary analysis 
(2 with imputation)

18 included in extended analysis 
(5 with imputation)

9 included in per-protocol analysis 
(0 with imputation)

12 included in extended per-protocol 
analysis (0 with imputation)

12 received at least 80% of   
 subcutaneous tocilizumab injections  
 (per-protocol)

1 increased application interval due to  
  neutropenia

5 dropped out
    2 adverse events
    3 non-responders

Study population (n=18)

Age, years 72 (67–75)

Sex

Female 12 (67%)

Male 6 (33%)

Ethnic origin

White 18 (100%)

Black or African-American 0 (0%)

Hispanic or Latino 0 (0%)

BMI, kg/m² 24 (23–26)

Glucocorticoid pretreatment* 11 (61%)

Days since giant cell arteritis symptom onset 28 (21–59)

CRP at screening, mg/L 61 (50–78)

CRP at baseline, mg/L 44 (18–62)

ESR at screening, mm/h 83 (61–89)

ESR at baseline, mm/h 71 (44–79)

Cranial symptoms 15 (83%)

Headache 12 (67%)

Jaw claudication 10 (56%)

Visual symptoms 6 (33%)

Polymyalgia rheumatica symptoms 10 (56%)

Weight loss >2 kg/4 weeks 6 (33%)

Positive cranial ultrasound 16 (89%)

Aortitis on MRI 14 (78%)

Vasculitis on cranial MRI 14 (78%)

Positive histology 13 (72%)

Blood pressure at baseline, mm Hg

Systolic right arm 132 (122–145)

Diastolic right arm 75 (66–80)

Systolic left arm 125 (119–142)

Diastolic left arm 74 (64–79)

Data are median (IQR) or n (%). BMI=body-mass index. CRP=C-reactive protein. 
ESR=erythrocyte sedimentation rate. *For a median of 1 (1–3) days.

Table: Patient characteristics 



Articles

www.thelancet.com/rheumatology   Published online July 2, 2021   https://doi.org/10.1016/S2665-9913(21)00152-1 5

(vision 0·8 at diagnosis). The patient was treated with a 
second pulse of methylprednisolone (started within 6 hrs 
after AION was diagnosed) over 3 days (1 day 500 mg, 
2 days each 1000 mg, cumulative 2500 mg), followed by 
high-dose oral glucocorticoid treatment. Despite treatment, 
the patient’s AION deteriorated to visual loss at day 27. To 
reduce glucocorticoid exposure, the patient was treated 
with methotrexate followed by leflunomide, but treatment 
had to be stopped due to side-effects. After 1 year, 
tocilizumab monotherapy was rein troduced, which 
allowed for tapering and discontinuation of glucocorticoids. 
The patient’s giant cell arteritis has remained in remission 
for more than 2 years, and she is regularly monitored by 
ultrasound and MRI. The third patient presented with 
persistent polymyalgia rheumatica symptoms, and rescue 
glucocorticoid treatment was initiated on day 6. Notably, 
the vision in the other patients with visual symptoms at 
baseline remained stable (including another patient with 
AION at baseline). 

Study discontinuation was necessary in two (11%) of 
18 patients due to an adverse event (hepatopathy [one] 
and diverticulitis [one]); one after induction of remission 
(at day 115), the other before induction of remission (at 
day 14, after a single infusion of tocilizumab, due to 
hepatopathy). Figure 2 shows remission status over time, 
and figure 3 shows the disease course of individual 
patients. Cumulative incidence of remission in the 
various analysis populations is shown in figure 4.

In the secondary per-protocol analysis, all patients in the 
extended dataset (n=12) achieved remission with a mean 
time of 10·7 (95% CI 8·0–13·5) weeks; the primary 
outcome was achieved in three (25%, 5–57) patients in this 
population, all of whom achieved relapse-free remission 
at 52 weeks. In the per-protocol (interim) dataset (n=9), 
mean time to remission was 10·1 (6·7–13·5) weeks, and 
three (33%, 7–70) patients achieved the primary outcome, 
all of whom remained relapse-free through 52 weeks.

Up to week 52, serious adverse events occurred in three 
patients (diverticulitis [one], oral aphthous lesion [one], 
and nausea [one]; appendix p 3). Diverticulitis occurred 
in two patients (one of whom experienced complicated 
diverticulitis with need for intravenous antibiotics and 
both of whom recovered without sequelae). One patient 
developed a rise in transaminases more than five times 
the upper limit of normal (maximum alanine amino-
transferase 194 U/L, recovered without sequelae) and 
therefore discontinued the study according to the 
protocol. Neutropenia of less than 1·5 × 10⁹/L occurred in 
six of 18 patients and of less than 1·0 × 10⁹/L in four 
patients (tocilizumab was withheld in these patients until 
neutrophil count increased to 1·0 × 10⁹/L or more). 
Tocilizumab was administered every 10 days in one 
patient due to recurring neutropenia. Methylprednisolone 
pulse therapy was well tolerated, and no psychosis, 
gastrointestinal bleeding, or neuro psychiatric problems 
occurred. Results for routine labora tory measurements 
are displayed in appendix pp 4–5.

Discussion
Tocilizumab monotherapy after a 3-day pulse of 
methylprednisolone induced remission in 14 (78%) of 
18 patients. Although the primary endpoint—remission 
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Figure 2: Remission status of patients at each visit
Day 0–week 52, n=18. Day 0 refers to the baseline visit.

Figure 3: Disease course of individual patients over time
Day 0–week 52, n=18. Patients 1–12 comprise the full analysis set. Circles indicate patients who achieved remission 
at 31 days and stayed relapse-free up to week 24 (responders, primary outcome). AOIN=anterior ischaemic optic 
neuropathy.
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within 31 days sustained up to week 24—was not met, 
remission was achieved after a mean of 11·1 weeks, which 
is longer than expected for standard glucocorticoid 
treatment. The secondary endpoint of sustained 
remission at week 24 was achieved by 13 (72%) of 
18 patients. Remarkably, no patient relapsed between 
weeks 24 and 52 of tocilizumab monotherapy.

Two RCTs that assessed tocilizumab for treating giant 
cell arteritis produced comparable results.5,6 In both, gluco-
corticoid doses were rapidly reduced, reaching prednisone 
doses of 7 and 9 mg/day, respectively, at week 12, and 
prednisone was tapered between 26 and 52 weeks. Both 
protocols led to a glucocorticoid-sparing effect of 
around 50%, which is an important finding considering 
the large proportions of frail, older patients included in 
these studies. Nevertheless, the glucocorticoid exposure 
times were still long, raising the question whether gluco-
corticoid exposure could be reduced further. In addition, 
neither of these studies could determine whether 
tocilizumab had a potential contributory role in inducing 
remission.

To address these questions, a protocol that shortened 
or omitted concomitant glucocorticoid medication 
needed to be designed. There were three possible 
approaches: reducing the duration of glucocorticoid co-
medication (eg, from 26 to 12 or 8 weeks), omitting 

glucocorticoids entirely, or allowing only an ultra-short 
period of gluco corticoid treatment. Because the risk of 
vision loss is highest around the time of diagnosis and 
initiation of treatment, we included a 3-day pulse of 
glucocorticoids in our protocol. We discussed the 
possibility of continuing glucocorticoids at a low dose but 
dismissed this possibility to better discriminate between 
the effects of glucocorticoid and tocilizumab. One might 
argue that the initial 1·5 g of methylprednisolone negated 
the subsequent gluco corticoid-sparing effect on the 
cumulative dose. Both the cumulative dose and the 
average daily dose in the period under consideration are 
thought to define the extent of glucocorticoid-induced 
adverse events.9 However, most of the deleterious 
glucocorticoid side-effects develop because of long-term 
use. The potential side-effects of a gluco corticoid pulse 
therapy (eg, on the cardiovascular or the endocrine 
systems) are short lasting and easy to control.

As tocilizumab suppresses the acute phase response, 
disease activity had to be assessed based on clinical 
signs and symptoms. These clinical symptoms rapidly 
improved in the patients included in the trial, but 
3 months was required to achieve full remission. During 
that time, intermittent headache and other cranial 
complaints were reported by many patients. To 
conceptualise these minor complaints, we defined and 
used the term partial remission, which is not listed in 
the European League Against Rheumatism (EULAR) 
recommendations.1

In the setting of this study, patients had to report a 
diminution of symptoms and a response to mild analgetic 
medication or short-term nonsteroidal anti-inflammatory 
drugs. If symptoms persisted in intensity or did not 
respond to treatments (appendix p 6), prednisone was 
introduced, and the patient qualified as a non-responder. 
The proportion of non-responders in our study (17%) is 
lower than that reported for tocilizumab in patients with 
rheumatoid arthritis (ACR20 response in 69·9%, ie, 30% 
non-responders, with remission [disease activity score 
28 <2·6] in 33·6%).10 No clinical, imaging, or routine 
laboratory parameter was identified that was distinct in 
those who did not respond. To date, all three patients 
whose disease did not respond showed a refractory disease 
course with multiple relapses during follow-up and 
insufficient response or side-effects to methotrexate and 
glucocorticoids.

Since publication of the GiACTA phase 3 trial, many 
clinicians prescribe tocilizumab and follow the 
glucocorticoid tapering scheme used in the 6-month 
treatment arm of the RCT.6 Our results suggest that a 
large proportion of patients treated according to the 
GiACTA protocol will be overtreated. On the other hand, 
the vision loss that occurred in one patient 15 days after 
the last glucocorticoid pulse therapy suggests that the 
glucocorticoid regimen used in this study was too short. It 
is important to emphasise that this was a proof-of-concept 
study; thus, the protocol is not intended for use in clinical 

Figure 4: Cumulative incidence of remission
(A) Extended full analysis set, (B) full analysis set, (C) extended per-protocol set, and (D) per-protocol set with 
pointwise 95% CIs. Drop-outs were censored (tick marks), except for one patient who dropped out after remission. 
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practice. A larger study will have to be done, and based on 
the long period of residual symptoms in the patients in 
our trial, we would recommend co-administration of 
prednisone at a low dose for several weeks.

The vision loss seen in one of our patients (a 74-year 
old female) merits discussion. It is known that risk for 
visual loss is highest before or within the first week of 
giant cell arteritis treatment.11 In contrast to the GUSTO 
trial, other giant cell arteritis studies (eg, GiACTA), 
usually do not cover this early, high-risk period after 
giant cell arteritis onset. In our patient, it appears 
probable that the ultra-short duration of glucocorticoid 
treatment contri buted to the vision loss. However, the 
fact that vision loss occurred 15 days after glucocorticoid 
pulse therapy and did not respond to immediate 
repetition of an additional 3-day pulse therapy, argues 
for a key role of pre-existing vascular morbidity. Our 
patient had advanced arteriosclerosis of larger arteries 
diagnosed in MR angiography, established coronary 
heart disease, and degenerative changes of brain arteries 
as detected by MRI. Regarding pre-existing vascular 
morbidity, it is of interest that in case of initial visual 
impairment as reported by Danesh-Meyer and 
colleagues, visual deterioration despite high-dose gluco-
corticoid treatment was reported in 27% of cases (range 
1–6 days after treatment start).12 Taken together, it is 
likely that pre-existing advanced structural changes in 
the vasculature were at least partly causative of AION of 
our patient.13

There exists only one published study testing 
tocilizumab monotherapy.14 In that study, eight patients 
with newly diagnosed giant cell arteritis were treated 
with open-label tocilizumab without any glucocorticoids. 
Four of the patients had normal cranial arteries, as 
assessed by ultrasound, and none exhibited eye 
involvement at base line. As such, the population in that 
study appeared to have a lower risk as compared with our 
study.

The main weaknesses of our study are the small sample 
size and the inclusion of patients from a single study 
site. Unfortunately, the primary endpoint (remission 
within 31 days) was not met; however, remission was 
achieved within a mean of 11·1 weeks. This delayed 
response strongly argues for a true remission-inducing 
effect of tocilizumab. The study strengths include 
detailed monitoring including repeated ophthalmological 
assess ments, the high-risk profiles of patients with 
ischaemic symptoms, and the homogeneous cohort of 
patients with a first diagnosis of giant cell arteritis and 
with very short-term glucocorticoid intake before 
randomisation.

In conclusion, the GUSTO trial shows that after an 
initial 3-day glucocorticoid pulse, tocilizumab mono-
therapy can induce remission in many patients with 
newly diagnosed giant cell arteritis, albeit very slowly. A 
concomitant low-dose glucocorticoid medi cation might 
be of benefit in controlling symptoms during this 

induction phase. Overall, our study suggests that there is 
a high potential to further spare glucocorticoids when 
treating giant cell arteritis with tocilizumab.
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