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Interleukin-6 inhibition for Takayasu’s arteritis:
before or after tumour necrosis factor inhibitors?
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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 NOTCHI 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 (Thl)
(via interleukin (IL)-12) or Th17 (via
IL-6 and tissue growth factor §) path-
ways (11, 12). Thl 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 Thl 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).
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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 (N0 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 (I 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).

Clinical and Experimental Rheumatology 2025



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 (I> 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, 1> 0%) or
radiographic stability (moderate het-
erogeneity with I 53%) (29).
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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.

References

1.JENNETTE JC, FALK RJ, BACON PA et al.:
2012 revised International Chapel Hill Con-
sensus Conference Nomenclature of Vascu-
litides. Arthritis Rheum 2013; 65(1): 1-11.
https://doi.org/10.1002/art.37715

2.PUGH D, KARABAYAS M, BASU N et al.:
Large-vessel vasculitis. Nat Rev Dis Primers
2022; 7(1): 93.

585



IL-6 inhibitors or TNFi for TAK / T.A. Kermani & K.J. Warrington

https://doi.org/10.1038/541572-021-00327-5
3.KERMANI TA, SREIH AG, CUTHBERTSON D
et al.: Assessment of Damage in Takayasu’s
Arteritis. Rheumatology (Oxford) 2025;
64(2): 682-9. https://
doi.org/10.1093/rheumatology/keae333
4.LANGFORD CA, CUTHBERTSON D, YTTER-
BERG SR et al.: A randomized, double-blind
trial of abatacept (CTLA-4lg) for the treat-
ment of Takayasu arteritis. Arthritis Rheuma-
tol 2017; 69(4): 846-53.
https://doi.org/10.1002/art.40037
5.NAKAOKA Y, ISOBE M, TAKEI S et al.
Efficacy and safety of tocilizumab in patients
with refractory Takayasu arteritis: results
from a randomised, double-blind, placebo-
controlled, phase 3 trial in Japan (the TAKT
study). Ann Rheum Dis 2018; 77(3): 348-54.
https://
doi.org/10.1136/annrheumdis-2017-211878
6.HELLMICH B, AGUEDA A, MONTI S et al.:
2018 Update of the EULAR recommenda-
tions for the management of large vessel vas-
culitis. Ann Rheum Dis 2020; 79(1): 19-30.
https://
doi.org/10.1136/annrheumdis-2019-215672
7.MAZ M, CHUNG SA, ABRIL A et al.: 2021
American College of Rheumatology/Vascu-
litis Foundation Guideline for the Manage-
ment of Giant Cell Arteritis and Takayasu
Arteritis. Arthritis Rheumatol 2021; 73(8):
1349-65. https://doi.org/10.1002/art.41774
8.JIANG W, SUN M, WANG Y et al.: Critical role
of Notch-1 in mechanistic target of rapamy-
cin hyperactivity and vascular inflammation
in patients with Takayasu arteritis. Arthritis
Rheumatol 2022; 74(7): 1235-44.
https://doi.org/10.1002/art.42103
9.SAADOUN D, GARRIDO M, COMARMOND C
et al.: Thl and Th17 cytokines drive inflam-
mation in Takayasu arteritis. Arthritis Rheu-
matol 2015; 67/5): 1353-60.
https://doi.org/10.1002/art.39037
10.REGNIER P, LE JONCOUR A, MACIEJEWSKI-
DUVAL A et al.: Targeting JAK/STAT path-
way in Takayasu’s arteritis. Ann Rheum Dis
2020; 79(7): 951-59. https://
doi.org/10.1136/annrheumdis-2019-216900
11.MULLEN AC, HIGH FA, HUTCHINS AS et al.:
Role of T-bet in commitment of THI cells
before IL-12-dependent selection. Science
2001; 292(5523): 1907-10.
https://doi.org/10.1126/science.1059835
12.NISHIHARA M, OGURA H, UEDA N et al.
IL-6-gp130-STAT3 in T cells directs the
development of IL-17+ Th with a minimum
effect on that of Treg in the steady state. Int
Immunol 2007; 19(6): 695-702.
https://doi.org/10.1093/intimm/dxm045
13.NORIS M, DAINA E, GAMBA S, BONAZZOLA
S, REMUZZI G: Interleukin-6 and RANTES
in Takayasu arteritis: a guide for therapeutic
decisions? Circulation 1999; 100(1): 55-60.

586

https://doi.org/10.1161/01 .cir.100.1.55
14.PARK MC, LEE SW, PARK YB, LEE SK: Serum
cytokine profiles and their correlations with
disease activity in Takayasu’s arteritis. Rheu-
matology (Oxford) 2006; 45(5): 545-48.
https://doi.org/10.1093/rheumatology/kei266
15.LI J, WANG Y, WANG Y et al.: Association
between acute phase reactants, interleukin-6,
tumor necrosis factor-alpha, and disease ac-
tivity in Takayasu’s arteritis patients. Arthri-
tis Res Ther 2020; 22(1): 285.
https://doi.org/10.1186/s13075-020-02365-y
16.NAKAOKA Y, ISOBE M, TANAKA Y et al.:
Long-term efficacy and safety of tocilizumab
in refractory Takayasu arteritis: final results
of the randomized controlled phase 3 TAKT
study. Rheumatology (Oxford) 2020; 59(9):
2427-34.
https://doi.org/10.1093/rheumatology/kez630
17.NAKAOKA Y, YANAGAWA M, HATA A et al.
Vascular imaging of patients with refractory
Takayasu arteritis treated with tocilizumab:
post hoc analysis of a randomized controlled
trial. Rheumatology (Oxford) 2022; 61(6):
2360-68. https://
doi.org/10.1093/rheumatology/keab684
18.MEKINIAN A, SAADOUN D, VICAUT E et
al.: Tocilizumab in treatment-naive patients
with Takayasu arteritis: TOCITAKA French
prospective multicenter open-labeled trial.
Arthritis Res Ther 2020; 22(1): 218.
https://doi.org/10.1186/s13075-020-02311-y
19.MEKINIAN A, RESCHE-RIGON M, COMAR-
MOND C et al.: Efficacy of tocilizumab in
Takayasu arteritis: Multicenter retrospective
study of 46 patients. J Autoimmun 2018; 91:
55-60.
https://doi.org/10.1016/j. jaut.2018.04.002
20.PRIETO-PENA D, BERNABEU P, VELA P et
al.: Tocilizamab in refractory Caucasian Ta-
kayasu’s arteritis: a multicenter study of 54
patients and literature review. Ther Adv Mus-
culoskelet Dis 2021; 13.
https://doi.org/10.1177/1759720x211020917
.HARIGAI M, MIYAMAE T, HASHIMOTO H,
YOSHIDA A, YAMASHITA K, NAKAOKA Y: A
multicentre, large-scale, observational study
of tocilizumab in patients with Takayasu ar-
teritis in Japan: the ACT-Bridge Study. Mod
Rheumatol 2023; 33(5): 998-1006.
https://doi.org/10.1093/mr/roac099
22.MEKINIAN A, BIARD L, DAGNA L et al.:
Intravenous versus subcutaneous tocilizumab
in Takayasu arteritis: multicentre retrospec-
tive study. RMD Open 2023; 9(2): €002830.
https://doi.org/10.1136/rmdopen-2022-002830
23.KONG X, ZHANG X, LV P et al.: Treatment of
Takayasu arteritis with the IL-6R antibody
tocilizumab vs. cyclophosphamide. Int J
Cardiol 2018; 266: 222-8.
https://doi.org/10.1016/j.ijcard.2017.12.066
24.ISOBE M, MAEJIMA Y, SAJI M, TATEISHI U:
Evaluation of tocilizumab for intractable

2

—_

Takayasu arteritis and (18)F-fluorodeoxy-
glucose-positron emission tomography for
detecting inflammation under tocilizumab
treatment. J Cardiol 2021; 77(5): 539-44.
https://doi.org/10.1016/j.jjcc.2020.12.011
25.WU S, KONG X, CUI X et al.: Effectiveness
and safety of tocilizumab in patients with
refractory or severe Takayasu’s arteritis: A
prospective cohort study in a Chinese popu-
lation. Joint Bone Spine 2021; 88(5).
https://doi.org/10.1016/j.jbspin.2021.105186
26.KANG L, LIU Y, LUO Z et al.: Systematic re-
view and meta-analysis of the current litera-
ture on tocilizumab in patients with refrac-
tory Takayasu arteritis. Front Immunol 2023;
14.
https://doi.org/10.3389/fimmu.2023.1084558
27.ALIBAZ-ONER F, KAYMAZ-TAHRA S, BAY-
INDIR O et al.: Biologic treatments in Ta-
kayasu’s arteritis: a comparative study of
tumor necrosis factor inhibitors and tocili-
zumab. Semin Arthritis Rheum 2021; 51 (6):
1224-9. https:/
doi.org/10.1016/j.semarthrit.2021.09.010
28.MEKINIAN A, BIARD L, DAGNA L et al.:
Efficacy and safety of TNF-alpha antagonists
and tocilizumab in Takayasu arteritis: multi-
centre retrospective study of 209 patients.
Rheumatology (Oxford) 2022; 61(4): 1376-
84. https://
doi.org/10.1093/rheumatology/keab635
29.MISRA DP, SINGH K, RATHORE U et al.
The effectiveness of tocilizumab and its
comparison with tumor necrosis factor alpha
inhibitors for Takayasu Arteritis: a systemat-
ic review and meta-analysis. Autoimmun Rev
2023;22(3): 103275.
https://doi.org/10.1016/j.autrev.2023.103275
30.SHUAI ZQ, ZHANG CX, SHUAI ZW, GE SL:
Efficacy and safety of biological agents in
the treatment of patients with Takayasu arte-
ritis: a systematic review and meta-analysis.
Eur Rev Med Pharmacol Sci 2021; 25(1):
250-62. https://
doi.org/10.26355/eurrev_202101_24391
31.WANG J, KONG X, MAL et al.: Treatment ef-
ficacy and safety of adalimumab versus to-
cilizumab in patients with active and severe
Takayasu arteritis: an open-label study. Rheu-
matology (Oxford) 2024; 63(5): 1359-67.
https://doi.org/10.1093/rheumatology/kead387
32.SANCHEZ-ALVAREZ C,KOSTER M, DUARTE-
GARCIA A, WARRINGTON KI: Disease pro-
gression of Takayasu arteritis in two patients
treated with tocilizumab. Ann Rheum Dis
2020; 79(2): e21. https://
doi.org/10.1136/annrheumdis-2018-214642
33.XENITIDIS T, HORGER M, ZEH G, KANZ L,
HENES JC: Sustained inflammation of the
aortic wall despite tocilizumab treatment in
two cases of Takayasu arteritis. Rheumatol-
ogy (Oxford) 2013; 52(9): 1729-31.
https://doi.org/10.1093/rheumatology/ket107

Clinical and Experimental Rheumatology 2025



