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Abstract

Objective: To assess the efficacy and tolerance of tocilizumab (TCZ) in giant cell arteritis (GCA) patients over 80.

Method: GCA patients over 80 years old from the French Study Group for Large Vessel Vasculitis register who
received TCZ were analyzed.

Results: Twenty-one GCA patients (median age 84 [81–90] years old, including nine over 85) received TCZ for the
following nonexclusive reasons: glucocorticoid (GC)-sparing effect in 14, relapsing disease in 8, disease severity in 4,
and/or failure of another immunosuppressant in 4. TCZ was introduced with GCs at diagnosis in 6 patients and at 8
[3–37] months after GC initiation in 15 others. After a median delay of 8 [2–21] months post-TCZ introduction, 14
(67%) patients were able to definitively stop GCs, including 6 who were GC-dependent before TCZ. At the last
follow-up (median 20 [3–48] months), 11 (52%) patients had definitively stopped TCZ, and 2 additional patients had
stopped but relapsed and resumed TCZ.
Seven (33%) patients experienced 11 adverse events: hypercholesterolemia in 4 patients; infections, i.e.,
pyelonephritis, bronchitis, and fatal septic shock associated with mesenteric infarction following planned surgery
(GCs were stopped for 1 year and TCZ infusions for 2 months), respectively, in 3 patients; moderate
thrombocytopenia and moderate neutropenia in 2 patients; and a 5-fold increase in transaminase levels in another
that improved after TCZ dose reduction.

Conclusion: TCZ remains a valuable GC-sparing option in the oldest GCA patients with an interesting risk-benefit
ratio. Mild-to-moderate adverse events were observed in one-third of patients.
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Introduction
Giant cell arteritis (GCA) is a large- and medium-sized
vasculitis occurring mainly in patients over 50 years old
and is the most frequent systemic vasculitis in elderly
patients from Western countries. Epidemiological data
show that the incidence of GCA increases with advan-
cing age, and some studies have suggested that the mean
age of GCA onset is still increasing, with a maximal inci-
dence between 70 and 80 years old [1–5]. However, pa-
tients over 80 years old are common and represent a
subgroup with increased frailty, including age-related
immunodeficiency, modification of drug metabolism, in-
creased cardiovascular risk factors, and reduced muscu-
lar autonomy [6]. This frailty is worsened by the long-
term use of glucocorticoids (GCs), which remain the
cornerstone of GCA treatment. Taken together, these
findings raise the question of whether different thera-
peutic strategies could be used for elderly individuals, es-
pecially to reduce GC exposure while keeping the
disease under control. Little information exists on the
use of targeted therapies in elderly patients. To date, im-
munosuppressants, especially methotrexate, have been
advised for patients with relapsing disease or for whom
GCs should be spared because of toxicity. More recently,
tocilizumab (TCZ), a monoclonal antibody targeting the
IL-6 receptor, has been approved for GCA. TCZ has
shown effectiveness in achieving disease remission and a
good GC-sparing effect with an acceptable tolerance
profile in a GCA population [7]. However, the mean age
of the population in whom the treatment was validated
was 69.5 ± 8.5 years, and no subgroup analysis focused
on the efficacy and tolerance of TCZ in the oldest pa-
tients. In the present study, we aimed to assess the effi-
cacy and tolerance of TCZ in patients over 80 years
included in a French register of GCA patients treated
with TCZ.

Patients and methods
Patients
In January 2019, physicians belonging to the French
Study Group for Large Vessel Vasculitis (GEFA) were
asked to include in a register their patients who received
TCZ for the treatment of GCA for at least 2 months.
GCA diagnosis was retained if the patient satisfied at
least 3 criteria from the American College of Rheuma-
tology, showed a positive temporal artery biopsy (TAB),
or demonstrated large-vessel vasculitis on imaging. A
standardized electronic form was sent to each physician
who declared a patient. Anonymized data were thus col-
lected in a centralized database.
In December 2020, 186 patients were included in the

register, including 21 (11%) patients over 80 years old.
The Caen Ethical Board approved the study (CLERS

ID265).

Data collection and definition
The data collection included demographics, cardiovascu-
lar risk factors (hypertension, hypercholesterolemia, dia-
betes mellitus, tobacco use), GCA-related cranial
symptoms (headaches, scalp tenderness, jaw claudica-
tion, temporal artery abnormality, visual signs), poly-
myalgia rheumatica (PMR), limb claudication, fever,
weight loss, acute phase reactants (erythrocyte sedimen-
tation rate [ESR], C-reactive protein [CRP]), the results
of histology (TAB or another vascular sample if avail-
able), the results of imaging, treatment regimens, and
outcomes.
Regarding GC management, we retrieved the date of

introduction, initial dose, dose at TCZ initiation and dis-
continuation, and duration of treatment. When GC ta-
pering was not possible under a certain dose because of
relapses, we qualified the disease as GC-dependent.
Regarding TCZ management, we noted the delay of

introduction after GCs, duration of treatment, and route
used (intravenous [IV] or subcutaneous [SC]). The indi-
cation for TCZ was noted among the four possible non-
exclusive following criteria: GC-sparing effect, relapsing
disease, severe GCA involvement (the severity of GCA
was left to the physician’s judgment), and failure of a
previous immunosuppressant other than GCs.
Regarding TCZ tolerance, the following side effects

were screened: infections, forms of cytopenia, hepatic or
digestive toxicity, dyslipidemia requiring a specific med-
ical treatment, or allergy. The Common Toxicity Criteria
for Adverse Events (CTCAE) was used to grade the ad-
verse events (scaling from 1 to 5), with the 5th grade
corresponding to death [8].

Statistical analysis
Categorical variables are expressed as numbers (%), and
quantitative variables are expressed as medians [range].

Results
The characteristics of the 21 patients are shown in
Table 1. Nine (43%) patients were ≥85 years old at diag-
nosis, and 76% of the included patients were women.
Among the patients, one had myelodysplasia with refrac-
tory anemia, and two were known to have colonic diver-
ticulosis. The treatments administered to the patients
are indicated in Table 2. GCs were introduced at 0.8
[0.6–1.1] mg/kg/day. The intravenous method was used
to administer TCZ to 14 patients, and the subcutaneous
method was used for the other 7.
In 6 (29%) patients, TCZ was introduced with GCs

(median initial dose 60 [30–70] mg/day) at GCA diagno-
sis to obtain a fast GC-sparing effect in 4 (metabolic and
cardiovascular indication in 2, psychiatric indication in
2) or because of GCA-related severity in 2 (bilateral
acute anterior ischemic optic neuropathy (AION) in
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one, large-vessel vasculitis of the 4 limbs in another). In
these 6 patients, after a median follow-up of 12 [4–31]
months, GC doses were tapered to 0 [0–10] mg/day, in-
cluding four patients who discontinued GCs 2 to 8
months after initiation and did not relapse thereafter.
Two patients had stopped TCZ after 3 months of use
and did not relapse. None of these 6 patients experi-
enced any cardiovascular event or psychiatric decom-
pensation after treatment introduction. The patient with

bilateral AION maintained important visual sequelae,
and the other with peripheral large-vessel vasculitis
showed improvement in clinical and imaging parame-
ters. Only one of the 6 patients exhibited clinical relapse
(headaches and polymyalgia rheumatica) in the 8th
month under GC and TCZ therapy. An increase in GC
dosage controlled the disease.
In the 15 (71%) remaining patients, TCZ was introduced

at a median delay of 8 [3–37] months after GC initiation

Table 1 Baseline characteristics of patients with giant-cell arteritis over 80 years old who received tocilizumab

Characteristics Patients (n = 21)

Demographics

Age 84 [81–90]

Female sex 16 (76)

Past medical history

Number of cardiovascular risk factors (except age and sex) 1 [0–3]

Hypertension 11 (52)

Tobacco use 2 (10)

Diabetes mellitus 4 (19)

Hypercholesterolemia 6 (29)

Overweight 2 (10)

Coronary disease 4 (19)

Previous stroke 2 (10)

Diverticulosis 2 (10)

Osteoporotic fractures 2 (10)

Myelodysplasia 1 (5)

Clinical manifestations

ACR criteria 4 [3–5]

Weight loss 15 (71)

Fever 5 (24)

Headaches 17 (81)

Jaw claudication 12 (57)

Abnormal temporal artery 7 (33)

Scalp tenderness 7 (33)

Ophthalmologic involvement 7 (33)

Polymyalgia rheumatica 9 (43)

Limb claudication 1 (5)

Laboratory parameters

Erythrocyte sedimentation rate, in mm 82 [25–138]

C-reactive protein, in mg/l 90 [16–224]

Hemoglobin level, g/dl 10.3 [9.2–15.1]

Positive histology 11/16 (69)

Large-vessel vasculitisa 7/16 (44)

At GCA diagnosis 4/13 (31)

During follow-up 3/3 (100)

Values are numbers (%) or medians [range]. CV, cardiovascular; ACR, American College of Rheumatology; GCA, giant-cell arteritis
aIn patients who underwent large-vessel imaging

de Boysson et al. Arthritis Research & Therapy          (2021) 23:143 Page 3 of 7



for the nonexclusive following reasons: GC-sparing effect
in 10; relapsing disease in 8; disease severity in 2, including
large-vessel vasculitis affecting the carotids with a stroke
in one, relapse with AION in the last; and/or failure of a
previous immunosuppressant line in 4, including metho-
trexate in 3 and anakinra in 1. The nonexclusive GC-
related toxicities in the 10 patients in whom a sparing ef-
fect was required were neuropsychiatric deterioration in 7,
amyotrophy and loss of autonomy in 4, diabetes instability
in 2, symptomatic arterial hypertension in 1, and severe
glaucoma in 1. The median GC dose at TCZ introduction
was 20 [5–60] mg/day, which was decreased after a me-
dian of 10 [3–36] months to 0 [0–25] mg/day. Ten of the
15 patients were able to discontinue GCs after 8 [4–21]
months, including 6 who were GC-dependent before
TCZ. Moreover, 9/15 had stopped TCZ after a median

duration of 10 [4–33] months. Altogether, 3/15 patients
relapsed once TCZ was introduced. One relapse occurred
during TCZ treatment with a resumption of headaches
and polymyalgia rheumatica signs. The other two corre-
sponded to clinical and biological resumption of GCA
signs 1 and 13 months after TCZ discontinuation. Both
patients were retreated with TCZ and exhibited new clin-
ical remission.
Four (19%) patients in the whole cohort died after 18

[4–47] months: 2 from cardiovascular events (multiple
strokes in the first, mesenteric infarction in the other); an-
other from renal cancer while under GC and TCZ; and
the last following mechanic fall complications. GCA was
not directly responsible for death in these four patients.
Safety information regarding TCZ is indicated in

Table 3. A total of 7 (33%) patients experienced 11 adverse

Table 2 Treatment and outcomes of patients with giant-cell arteritis over 80 years old who received tocilizumab

Characteristics Patients (n = 21)

Total follow-up, in months 20 [3–48]

Antiplatelets 18 (86)

Glucocorticoid use

Initial dose, mg/kg 0.8 [0.6–1.1]

Duration of intake in all patientsa, in months 14 [2–48]

Number of patients who stopped GCs after TCZ introduction 14 (67)

Delay to stop GCs after TCZ introduction 8 [2–21]

Tocilizumab use

Introduction at GCA diagnosis 6 (29)

Introduction during the FU 15 (71)

Delay of introduction in patients with TCZ introduction at FU 8 [3–37]

First-line immunosuppressant 17 (81)

Second-line immunosuppressant 4 (19)

Number of patients who discontinued TCZ at last FU 11 (52)

Duration of TCZ use in all patients, in months 7 [3–28]

Duration of TCZ in patients who stopped it, in months 8 [3–28]

Number of patients with a control of large-vessel imaging 3

Improvement 2

No improvement 1

Relapses before and after TCZ introduction

Number of patients who relapsed 11 (52)

Total number of relapses 19

Delay of the first relapse, in months 5 [2–19]

Number of relapses before TCZ 15

Under TCZ 2

After TCZ discontinuation 2

Delay of relapse after TCZ discontinuation, in months 1 and 13

Death 4 (19)

Values are numbers (%) or medians [range]. GCs, glucocorticoids; FU, follow-up; TCZ, tocilizumab
aFrom GC introduction to stop or to the last follow-up visit if GCs are ongoing
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events, the most common being hypercholesterolemia ob-
served in 4 patients. Serious adverse events with ≥ grade 3
toxicities were observed in 4 (19%) patients. Intravenous
administration was used in 5/7 patients. Three patients
experienced infections, including 2 who were receiving
concomitant GCs. Patient 6 died from septic shock and a
mesenteric infarction occurring 2 days after a pro-
grammed cholecystectomy. GCs were stopped for 1 year,
and TCZ infusions were temporally suspended for the 2
months prior to the surgery. No patient with diverticulosis
showed complications, nor did the patient with myelodys-
plasia. Two cytopenias were noted: thrombopenia at 75
giga/l and neutropenia at 900/mm3. Finally, a 5-fold in-
crease in transaminase levels was observed in a patient
and improved with a reduction in TCZ dose from 8 to 4
mg/kg, without any GCA relapse.

Discussion
Our study suggests that TCZ can be used with a good
tolerance profile in elderly GCA patients. Although GC
remains the cornerstone of the treatment and is

sufficient for most patients, some circumstances can re-
quire an adjunctive immunosuppressant to achieve dis-
ease remission or to decrease GC use more quickly.
Tocilizumab was recently included among the few thera-
peutic options available, in addition to methotrexate, for
patients with relapsing GCA or those for whom a GC-
sparing effect is needed [9]. Based on our results, two
main points should be highlighted and discussed.
First, in accordance with the main studies dealing with

TCZ, GC doses can be rapidly decreased in patients re-
ceiving TCZ. In France, current guidelines recommend
using GCs for 18–24 months [10]. However, little infor-
mation exists on the morbidity of such prolonged GC
treatment in elderly people, in whom GC toxicity on
metabolism, the cardiovascular system, muscle, or bone
can be life-threatening. A reduction in GC exposure in
this subset of patients should be a priority, and TCZ ap-
pears to be an option. In our study, two-thirds of pa-
tients were able to stop GC use after a median delay of 8
months, including some patients with GC-dependent
disease. This result is concordant with published studies

Table 3 Adverse events and outcomes observed in patients once TCZ started for GCA

Adverse event Months after TCZ
introduction

Dose of GC at AE
time

GC duration
(months)

CTCAE
grade

Treatment/evolution

Patient 1

Hypercholesterolemia
4 10 mg 4 2 No treatment, stable

Patient 2

Hypercholesterolemia
8 10 mg 8 3 Statin, improvement

Patient 3

Hypercholesterolemia
3 0 – 2 No treatment, stable

Patient 4

Pyelonephritis 5 10 mg 9 3 IV antibiotics-TCZ shifted 1 month later

Thrombopenia 2 15 mg 6 1 (75 G/l) No treatment, stable

Patient 5

Bronchitis 9 6 mg 13 2 Oral antibiotics, healed

Neutropenia 7 8 mg 11 3 (900/
mm3)

No treatment, stable

Hepatic cytolysis 7 8 mg 11 3 (5N) Reduction TCZ to 4 mg/kg, correction
of cytolysis

Patient 6

Septic shocka 20 0 – 5 Death

Mesenteric
infarctiona

20 0 – 5

Patient 7

Hypercholesterolemia
9 0 – 2 No treatment, stable

Values are numbers (%). TCZ, tocilizumab; AE, adverse events; IV, intravenous; G, giga; N, normal; GC, glucocorticoid; CTCAE, Common Toxicity Criteria for
Adverse Events
aOccurred post-surgery for a programmed cholecystectomy. TCZ was temporally stopped for 2 months
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that reported sustained remission in 54 to 70% of pa-
tients, including mainly patients <80 [7, 11]. Some future
studies and consensus are needed to determine whether
different strategies should be proposed in elderly patients,
as suggested for systemic necrotizing vasculitides [12].
Second, our study indicated that serious adverse events

were limited, affecting 19% of our patients. We did not
observe an over-representation of serious adverse events
when compared to other published studies. In the pa-
tients of the Giacta trial who received TCZ, serious ad-
verse events were reported in 15% of patients, mainly
infections. Serious infections, grade 3 neutropenia, and
transaminase elevations were observed in 7%, 4%, and
2% of patients, respectively [7]. In the Spanish study
from Calderón-Goercke et al. including 134 patients in a
real-life setting, serious adverse events were observed in
23.9%, mainly infections [11]. In the two aforementioned
studies, TCZ was discontinued due to side effects in 6%
and 12.7% of the Giacta and the Spanish cohort, respect-
ively. Of note, no gastrointestinal perforations were re-
ported in either study [7, 11]. Three of our patients
developed infective toxicities, which are also common in
patients treated with GCs alone [13, 14]. One of our pa-
tients, however, died from infection and mesenteric in-
farction, and the role of the underlying
immunodepression cannot be excluded. Other TCZ tox-
icities observed in our study were common and not ser-
ious. Interestingly, no signal emerged from patients with
previous diverticulosis or myelodysplasia.
Although our work demonstrates the availability of

TCZ in therapeutic strategies for elderly GCA patients,
the relatively small sample size, retrospective design, and
short follow-up time should be acknowledged. Our pa-
tients over 80 were selected and might differ from other
GCA patients regarding their baseline characteristics
and outcomes. However, we believe that a description of
TCZ use in this population remains useful in clinical
practice. Regarding safety, our small sample might limit
the capture of other adverse events. However, the com-
parison with larger cohorts was reassuring and indicates
that the side effects we observed were representative of
described tolerance profiles.

Conclusion
In conclusion, this study highlights that tocilizumab can
be an option to reduce GC exposure in GCA patients
over 80 years old. Mild-to-moderate adverse events are
observed in one-third of patients and thus require con-
stant vigilance.
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