
583Clinical and Experimental Rheumatology 2025

1Division of Rheumatology, Department 
of Medicine, University of California 
Los Angeles, CA;
2Division of Rheumatology, Department 
of Medicine, Mayo Clinic, Rochester, 
MN, USA.
Tanaz A. Kermani, MD, MS
Kenneth J. Warrington, MD
Please address correspondence to:
Kenneth J. Warrington
Division of Rheumatology, 
Department of Medicine, Mayo Clinic,
200 First Street S.W.,
Rochester, MN 55905, USA.
E-mail: warrington.kenneth@mayo.edu
Received on January 31, 2025; accepted 
on February 11, 2025.
Clin Exp Rheumatol 2025; 43: 583-586.
© Copyright CliniCal and 
ExpErimEntal rhEumatology 2025.

Key words: giant cell arteritis, 
tocilizumab, vasculitis

Competing interests: K.J. Warrington has 
received clinical trial support from BMS, 
and consulting fees and honoraria from 
Amgen and Sanofi. T.A. Kermani reports 
no competing interests.

Takayasu’s arteritis (TAK) is a chronic 
relapsing large-vessel vasculitis (LVV) 
characterised by granulomatous in-
flammation affecting the aorta and its 
branches (1). TAK can cause large-ar-
tery stenosis and occlusions with result-
ant ischaemic manifestations, as well as 
aortic aneurysms or stenosis (2). Unfor-
tunately, nearly 90% of patients already 
have evidence of damage at the time of 
diagnosis with additional items of dam-
age, including vascular damage occur-
ring in 42% (3). As a result, early di-
agnosis, and, treatments that minimise 
risk of relapse and glucocorticoid ex-
posure remain important. While gluco-
corticoids are effective treatment, their 
use is associated with adverse events, 
underscoring the important role of oth-
er glucocorticoid sparing medications. 
However, there are no medications that 
have been approved by the U.S. Food 
and Drug Administration for TAK. Ad-
ditionally, until the fairly recent pub-
lication of clinical trials evaluating 
abatacept and tocilizumab, there were 
no randomised clinical trials in TAK 
to inform therapeutic decision making. 
Indeed, much of the data on use of im-
munosuppressive agents was based on 
observational studies or open-label tri-
als (4, 5).
The American College of Rheumatol-
ogy and Vasculitis Foundation (ACR/
VF) and the European Alliance of As-
sociations for Rheumatology (EULAR) 
have published guidelines on the treat-
ment for TAK (6, 7). Both recommend 
initiation of adjunctive immunosup-
pression at diagnosis rather than gluco-
corticoids alone (6, 7). EULAR recom-
mendations are for conventional immu-
nosuppressive therapy as first-line with 
addition of biologic therapy in cases of 
refractory disease (6). In contrast, the 
ACR/VF guideline considers biologic 
therapy with tumour necrosis factor 

inhibitors (TNFi) along with conven-
tional immunosuppressive therapy as 
first-line (7). This difference may re-
flect factors including cost and access 
to biologic therapies. With respect to 
biologic agents, EULAR recommends 
TNFi or tocilizumab (TCZ), an inter-
leukin-6 (IL-6) receptor antagonist for 
refractory disease, whereas ACR/VF 
favoured TNFi over TCZ in TAK based 
on the data available at the time (7).
Since then, there have been many stud-
ies reporting efficacy of TCZ in TAK. 
In this editorial, we review the current 
evidence for TCZ use in TAK, as well 
as data evaluating TCZ versus TNFi, 
potential drawbacks of treatment with 
TCZ and ongoing uncertainties.

Rationale for tocilizumab
The pathogenesis of TAK shares 
many similarities with giant cell ar-
teritis (GCA) where tocilizumab is an 
approved and efficacious therapy. T-
helper (Th) 1/Th17 cell activation and 
increased expression of NOTCH1 in 
CD4(+) T cells have been reported in 
TAK (8, 9). The Janus Kinase/Signal 
Transducers and Activators of Tran-
scription (JAK/STAT) pathway may 
also play a role (10). The cytokine mi-
lieu drives differentiation of naive T-
cells toward either a T-helper 1 (Th1) 
(via interleukin (IL)-12) or Th17 (via 
IL-6 and tissue growth factor β) path-
ways (11, 12). Th1 commitment is 
linked with STAT1 and STAT3 mediat-
ed gene induction, whereas Th17 differ-
entiation, via IL-6, is mediated through 
the surface protein STAT3 (11, 12). In 
TAK, the Th1 pathway is suppressed 
by glucocorticoid therapy while the 
cytokines driving Th17 persist (9). Ad-
ditionally, elevated serum IL-6 levels 
have been associated with active dis-
ease in TAK (13-15) providing a ration-
ale for IL-6 inhibition in TAK.
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Evidence for TCZ in TAK
Clinical trial. TCZ was evaluated in 
a randomised, double-blind, placebo-
controlled, phase 3 study, TAKT (5). 
In this trial, 36 patients with active, 
relapsing TAK, age >12 years, were 
randomised to subcutaneous TCZ 162 
mg weekly (n=18) or placebo (n=18) 
(5). All patients were on glucocorti-
coids which were tapered by 10% per 
week to a minimum of 0.1 mg/kg/day 
(5). The primary endpoint of time to re-
lapse in the intent-to-treat analysis was 
similar in both groups (5).
In a per-protocol analysis (17 patients 
placebo arm, 16 patients TCZ arm), 
the primary endpoint favoured TCZ 
(5). The estimated relapse-free rate at 
24 weeks was 51% in the placebo arm 
compared to 23% in the TCZ arm sug-
gesting benefit of TCZ (5). In a subse-
quent open-label extension of the study, 
29 patients received TCZ for 96 weeks 
with ability to lower prednisone dose 
to <0.1 mg/kg/day in 46% (16). Eight-
een relapses occurred in 14 patients 
(16). Finally, when evaluating imaging 
findings in 28 patients with at least one 
dose of TCZ, improvement or stability 
was noted in 57% with partial progres-
sion (worsening in a previously affect-
ed artery) in 11% (17). However, new 
lesions occurred in 9 patients (29%), 6 
of whom experienced relapses during 
treatment with TCZ (17).
Other studies. Efficacy of TCZ has also 
been reported in an open-label trial and 
several observational studies (18-23).
In an open-label trial, TCZ in treat-
ment-naive patients with TAK (TOCI-
TAKA), 13 patients were treated with 
intravenous TCZ 8 mg/kg/month for 
7 months and prednisone 0.7 mg/kg 
(18). All patients underwent imag-
ing at baseline and month 6 (18). The 
primary endpoint of discontinuation 
of glucocorticoids after treatment was 
met in 54% (18). Sustained remission 
at 6 months on prednisone <10 mg was 
observed in 85% (18). However, 45% 
of patients in remission relapsed at 12 
months after discontinuation of thera-
py (18). Details are not provided about 
imaging outcomes apart from a state-
ment that “no significant vascular com-
plications or interventions were noted 
during follow-up” (18).

A prospective study from China com-
pared patients with TAK on TCZ 
(n=9) to patients on cyclophosphamide 
(n=15) (23). Only 2 patients in the 
TCZ group had received other adjunc-
tive therapy (methotrexate and leflu-
nomide in 1 each) and 1 patient in the 
cyclophosphamide group had received 
TCZ (23). The investigators observed 
improvement in disease activity in 
both groups at month 6 (23). There 
was no significant change in imaging 
in either group (23). A greater reduc-
tion in erythrocyte sedimentation rate, 
c-reactive protein, and matrix metal-
loproteinase 9 was noted in the TCZ 
group (23).
In a multicentre observational study 
from Japan (ACT-Bridge), 120 patients 
with TAK (47% newly diagnosed) with-
out TCZ exposure in the past 6 months 
were enrolled as part of a phase 4 study 
and received TCZ 162 mg weekly for 
52 weeks (21). Thirty eight percent 
were also on other immunosuppressive 
therapy; only 8% had previously been 
on any biologic therapy (21). Relapses 
were observed in 24 patients (20%) in-
cluding imaging abnormalities in 50% 
of those who relapsed, though it is not 
clear if all patients underwent routine 
imaging (21). At last observation, re-
lapse free survival while on prednisone 
equivalent <10 mg was 83% (21).
In a retrospective study of 19 patients 
with TAK treated with TCZ, positron 
emission tomography (PET) was avail-
able prior to treatment in 16 patients 
and after treatment in 15 patients (24). 
Fluorodeoxyglucose uptake decreased 
after treatment with TCZ in 12 patients 
who also had clinical improvement, 
adding evidence that TCZ improves 
vascular inflammation in TAK (24).
Retrospective studies have also re-
ported efficacy of TCZ (19, 20, 22, 25). 
In a multicentre cohort of 46 patients 
treated with TCZ (7 without exposure 
to other immunosuppressive therapies 
and 20% with prior biologic therapy), 
improvement in disease activity and 
glucocorticoid sparing effect was ob-
served with relapse free survival of 
81% at 12 months (19). In another ret-
rospective study of 54 patients treated 
with TCZ, 12 patients (22%) with pre-
vious biologic therapy, clinical remis-

sion was observed in 75% at 1 year with 
a glucocorticoid sparing effect (20). 
TCZ was used as monotherapy in 42% 
of these patients (20). An observational 
study from China included 37 patients 
with TAK with refractory or severe 
disease treated with intravenous TCZ; 
18 patients received concurrent non-
biologic immunosuppression (25). No 
details were provided regarding prior 
treatment exposures including biologic 
therapies. The authors report complete 
response (no new or worsening symp-
toms, no new or worsening vascular 
signs/symptoms and prednisone ≤15 
mg) of 70% at month 6 (25). Imaging 
was assessed every 6 months with pro-
gression in 15% at month 6, though it is 
unclear if this represents worsening of 
previously noted lesions or new lesions 
(25). Among 23 patients with complete 
response at month 6, treatment was dis-
continued in 14 patients with relapse in 
43% (25). Another international ret-
rospective study of 109 patients (68% 
with prior biologic exposure) treated 
with subcutaneous or intravenous 
TCZ for at least 3 months, reported 
that a complete response (defined by 
NIH Kerr criteria <2 with prednisone 
dose <7.5 mg) was achieved in 69% at 
month 6 (22). Fifty percent were also 
on other adjunctive immunosuppres-
sive therapy (22). A higher relapse rate 
was noted in patients on subcutaneous 
TCZ (cumulative incidence at month 
12 of 31% vs. 14% for the intravenous 
group) (22). However, doses of TCZ 
used are not provided and it is unclear 
if that may have accounted for this 
finding (18). The authors propose ad-
herence with subcutaneous formulation 
may be an explanation (22). Finally, a 
meta-analysis of 19 studies included 
466 patients with TAK treated with 
TCZ; 417 patients had previously been 
on non-biologic adjunctive immuno-
suppression and 194 patients on previ-
ous TNFi (26). Glucocorticoid sparing 
was noted in 76%, remission in 79% 
and imaging progression in 16% (26). 
However, there was high heterogene-
ity (I2 85–94% for the different analy-
sis) and only 4 of the included studies 
had available imaging outcomes which 
limit interpretation of this meta-analy-
sis (26).
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TCZ or TNFi
Several studies have evaluated TNFi and 
TCZ use in TAK with reports of similar 
efficacy (27-30). In a large observa-
tional cohort of 209 patients with TAK, 
(84%) had failed or not tolerated con-
ventional immunosuppression and were 
treated with TNFi (132 patients) or TCZ 
(77 patients) (28). Complete response 
(NIH score <2, prednisone <10 mg/day) 
was reported in 66% on TNFi and 70% 
on TCZ at month 6 (28). Likewise, in a 
retrospective cohort of 111 patients with 
TAK from Turkey (109 who had been 
on conventional immunosuppression), 
first line biologic agents included TNFi 
in 88 patients and TCZ in 23 patients 
(27). There were no differences between 
the two groups with respect to remis-
sion or ability to taper glucocorticoids 
(27). The patients all underwent routine 
imaging as part of their follow-up and 
while not statistically significant, radio-
graphic progression (new lesions, pro-
gression in luminal vascular lesions or 
FDG uptake on PET) was observed in 9 
patients (39%) on TCZ and 17 patients 
(19%) on TNFi (27).
Two meta-analyses have been pub-
lished evaluating TCZ versus TNFi 
(29, 30). The first included 517 pa-
tients from 29 observational studies 
and 2 randomised-controlled trials and 
found similar efficacy for TNFi (65% 
remission rate) and TCZ (70% remis-
sion rate) though there was high heter-
ogeneity (I2 49–69%) (30). There was 
a statistically significant difference be-
tween relapses on TNFi (28%) versus 
TCZ (17%, p=0.017) but the authors 
suggest variations in duration of treat-
ment and follow-up, study design, dis-
ease severity, glucocorticoid regimens 
and prior exposure to other biological 
agents as potential confounding factors 
(30). Another meta-analysis included 
35 studies (1 randomised clinical tri-
al, 11 controlled and 21 uncontrolled 
studies) with 1082 patients with TAK 
treated with TCZ, TNFi or conven-
tional immunosuppression (29). When 
comparing TCZ to TNFi (6 studies), 
there were no differences in outcomes 
including partial response to therapy 
(no significant heterogeneity, I2 0%) or 
radiographic stability (moderate het-
erogeneity with I2 53%) (29).

A recent open label study compared 
the TNFi adalimumab 40 mg subcuta-
neously every 2 weeks (n=21) to TCZ 
8 mg/kg intravenously every 4 weeks 
(n=19) in patients with active TAK 
(31). All patients received glucocorti-
coids and background immunosuppres-
sion with methotrexate 15 mg weekly. 
The primary end point was efficacy at 
6 months (31). Efficacy was defined as 
a prednisone dose of ≤15 mg per day at 
6 months or ≤10 mg per day at months 
9 and 12 without new or worsening 
systemic symptoms, vascular symp-
toms or vascular lesions. The primary 
endpoint was achieved in 86% in the 
adalimumab group versus 53% in the 
TCZ group (p 0.02) though at month 9, 
there was no differences in efficacy be-
tween the 2 groups (62% adalimumab, 
42% TCZ). Relapse rates and ability 
to reach prednisone dose ≤10 mg at 12 
months was similar. However, there 
were differences in the baseline char-
acteristics between the two treatment 
arms (even though not statistically sig-
nificant). This includes a longer disease 
duration in the group treated with TCZ 
(38 months vs. 24 months for the ADA 
group) (31). Additionally, 40% in the 
ADA group had previously received 
treatment with CYC compared to only 
6% in the TCZ group (31). The small 
number of patients limits the generalis-
ability of these results and future ran-
domised controlled trials are needed to 
address whether TNFi are superior or 
equivalent to TCZ.

Areas of uncertainty
One of the challenges with TCZ is the 
inability to rely on acute phase reac-
tants, particularly the C-reactive protein 
which normalises while on this medi-
cation. This can further limit disease 
activity assessment, which is already 
difficult in TAK and often relies on a 
number of variables including clinical 
assessment, acute phase reactants and 
imaging. Additionally, there are re-
ports of radiographic progression while 
on treatment despite improvement on 
clinical assessment (32, 33). The data 
to date are primarily retrospective with 
heterogeneity in the populations stud-
ied (new vs. relapsing or refractory), 
and variability in terms of previous 

exposure to immunosuppressive or bio-
logic therapies, concurrent use of other 
adjunctive immunosuppression, imag-
ing used and definitions of remission. 
All of these need to be considered when 
interpreting the studies or making a 
clinical decision regarding use of TCZ.

Summary and future directions
Based on the data thus far, TCZ appears 
to be an efficacious option in the treat-
ment of TAK. At present, there is in-
sufficient information to make any de-
finitive recommendation favouring one 
agent as the first line biologic therapy 
over another. We recommend the clini-
cian’s decision take into account patient 
preferences, comorbidities, plans for 
pregnancy in women and other factors. 
It is imperative that all patients with 
TAK should be followed closely with 
comprehensive clinical and laboratory 
assessments as well as regular imaging 
studies. It is evident from data thus far 
that routine imaging is important in the 
assessment of patients on TCZ, includ-
ing those who appear to be in clinical 
remission. In patients who fail TNFi or 
have intolerance, switching to a differ-
ent TNFi or to TCZ may be reasonable. 
Several other treatments are currently 
being explored in TAK and will likely 
offer new alternatives. To enable better 
clinical decision making, future clini-
cal trials need to include standardised 
outcome measures and definitions for 
disease activity, standardised imaging 
and assessment of vascular damage as 
part of the study, patient reported out-
comes and randomised clinical trials 
with head-to-head comparison stud-
ies. The recent trend of multicentre 
clinical trials in this rare disease will 
allow rigorous evidence-based data to 
guide treatment decisions that will bet-
ter control disease activity, minimise 
vascular damage, allow glucocorticoid 
sparing and, most importantly, improve 
quality of life for our patients.
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