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ABSTRACT
Large-vessel vasculitides (LVVs) in-
clude giant cell arteritis (GCA) and 
Takayasu’s arteritis (TAK). Even if sim-
ilar, these two entities differ in terms of 
treatment and outcomes.
High doses of glucocorticoids (GCs) 
are still the first choice for the treatment 
of both conditions. However, adjunctive 
therapies are recommended in selected 
patients in order to decrease the risk of 
relapse and the amount of side effects 
related to GCs. Tumour necrosis factor 
α inhibitors (TNFis) and tocilizumab 
(TCZ) are used for the treatment of 
LVVs, with some differences. In GCA, 
TCZ has been proved to be effective and 
safe in inducing remission with some 
open questions still remaining, whereas 
data about TNFis are scarce and non-
conclusive. On the contrary, in TAK 
either TNFis or TCZ seem to be able 
to control symptoms and angiographic 
progression in refractory forms.
However, their place in the manage-
ment of treatment must still be clarified, 
and as a result the American College of 
Rheumatology and EULAR guidelines 
slightly differ in the recommendations 
about when and what treatment to start.
Thus, the aim of this review is to look 
at the evidence on the use of TNFis and 
TCZ in LVVs, outlining the pros and 
cons of both therapies.

Introduction
Large-vessel vasculitides (LVVs) are 
conditions affecting mainly the aorta 
and its major branches and include gi-
ant cell arteritis (GCA) and Takayasu’s 
arteritis (TAK) (1). Both entities are 
granulomatous diseases that share sev-
eral similarities in the clinical presen-
tation, imaging features, and histologic 
hallmarks. Women are more affected 
than men, with a ratio of 2–3:1 and 12:1 

for GCA and TAK, respectively; how-
ever, GCA is more common among the 
elderly (>50 years old), whereas TAK 
is a disease of younger patients (2, 3) 
Despite the aforementioned similari-
ties, some differences should be out-
lined between the two LVVs. GCA 
may involve cranial arteries, large ves-
sels, or both. The involvement of extra-
cranial branches of the carotid arteries 
may lead to the most feared complica-
tion of anterior ischaemic optic neu-
ropathy with consequent irreversible 
blindness (4). On the other hand, large-
vessel involvement could lead to in-
flammatory aneurysms or dilations that 
may require surgical repair (5). Differ-
ently, vascular inflammation in TAK is 
characterised by a thick periaortic tis-
sue and intimal proliferation that more 
often cause stenoses rather than dila-
tion of large arterial vessels (6). 
In both cases, the goal of treatment 
must be targeted to stop the ongoing 
inflammatory process, thus halting vas-
cular damage progression. 
The American College of Rheumatol-
ogy (ACR) and EULAR guidelines still 
suggest glucocorticoids (GCs) at high 
doses (up to 1 mg/kg daily) as the main-
stay of treatment. Although GCs are ini-
tially effective in controlling symptoms 
and short-term complications, at lower 
doses they are less effective in prevent-
ing disease flares, and up to 50% of pa-
tients may benefit from the addition of 
conventional synthetic disease-modify-
ing anti-rheumatic drugs (csDMARDs) 
(7-9). Furthermore, long-term courses of 
GCs are associated with significant side 
effects, and recently attention has been 
raised to save GCs to decrease their po-
tential harmful toxicity. Consequently, 
biologic therapy is becoming a first-
line treatment, particularly in relapsing 
forms of GCA and TAK (5, 7, 8, 10-14). 
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This review aims to give an overview 
of the pros and cons of tumour necrosis 
factor α inhibitors (TNFis) and tocili-
zumab (TCZ) in GCA and TAK, evalu-
ating all the different aspects of these 
diseases in terms of outcomes. 

TNF inhibitors in GCA
The role of TNF-α in the pathophysiolo-
gy of GCA is still an open question (15). 
A study demonstrated a strong tissue ex-
pression of pro-inflammatory cytokines, 
particularly IL-1β, TNF-α and IL-6, in 
arterial wall samples of temporal artery 
biopsy (TAB) of GCA patients with sus-
tained systemic inflammatory response 
and resistance to steroid therapy; be-
sides, longer corticosteroid therapy was 
associated with higher TNF-α tissue 
production (16). Furthermore, there are 
some data on the association between 
elevated tissue TNF-α concentrations 
and disease activity (15).
Three RCTs and a few other observa-
tional studies have investigated the 
use of TNFis in GCA, with negative or 
non-conclusive results (14, 17), where-
as some case series reported efficacy of 
TNFis (18, 19).
The first RCT was designed to evalu-
ate the role of infliximab in maintaining 
remission in GCA (20). Forty-four pa-
tients with newly diagnosed GCA after 
GC-induced remission were enrolled. 
Participants were randomly assigned in 
a 2:1 ratio to receive GCs plus inflixi-
mab (at a dosage of 5 mg/kg at week 0, 
2, 6 and then every 8 weeks) or placebo. 
After an interim analysis, the initially 
planned 54-week trial was interrupted 
at week 22. At that time, infliximab was 
unable to reduce both the number of re-
lapses and the cumulative GC dose. The 
authors concluded that the experimental 
period was too short to take conclusive 
remarks, but no evident benefit from in-
fliximab therapy was observed.
Another RCT on 17 patients with a 
biopsy-proven GCA assessed the effi-
cacy of etanercept (8 received etaner-
cept and 9 placebo) combined with 
GCs (21). The ability to withdraw the 
GC therapy and control the disease 
activity at 12 months was the primary 
outcome. No significant differences 
were observed, however the patients in 
the etanercept group had a significantly 

lower cumulative dose of GCs during 
the first year of treatment. There were 
no differences in the number and type 
of adverse events.  
The third RCT enrolled 70 patients 
with newly diagnosed GCA and as-
sessed the effect of adding a 10-week 
treatment with adalimumab (40 mg 
every other week) to a standard course 
of prednisone therapy (22). The results 
highlighted that adding adalimumab 
did not increase the number of patients 
in remission on less than 0.1 mg/kg of 
GCs at six months (primary endpoint). 
In addition, the decrease in prednisone 
dose and the proportion of relapse-free 
patients did not differ between the two 
groups.
Taken together, these results indicate 
that an efficacy of TNFis cannot be 
exluded, since the number of patients 
with relapsing GCA included in the 
RCTs was too small.

Tocilizumab in GCA
Interleukin (IL)-6 has a key role in the 
pathogenesis of GCA. Elevated serum 
levels of IL-6 are present and correlate 
with disease activity; furthermore, IL-6 
is strongly expressed in temporal arter-
ies of GCA patients (23, 24). It also 
seems that IL-6 driven inflammatory 
environment can induce the produc-
tion of IL-17A from regulatory T cells, 
which may therefore lose their immu-
nosuppressive role (25).
Two double-blind RCTs demonstrated 
the efficacy of TCZ compared to GCs 
monotherapy in GCA (9, 26).
A single-centre, phase 2, randomised, 
double-blind, placebo-controlled trial 
involving 30 patients with new-onset 
or relapsing disease assessed the role of 
TCZ in inducing remission, along with a 
standard regimen of GCs (26). Patients 
were randomly assigned (2:1) to receive 
either TCZ (8 mg/kg) or placebo intra-
venously monthly until week 52. The 
primary endpoint was the proportion of 
patients who achieved complete remis-
sion, defined as the absence of GCA clin-
ical signs and symptoms and normalisa-
tion of CRP and ESR, at a prednisolone 
dose of 0.1 mg/kg per day at week 12. 
Seventeen (85%) of 20 patients treated 
with TCZ and four (40%) of 10 patients 
in the placebo group reached complete 

remission by week 12 (p=0·0301). Re-
lapse-free survival was achieved in 17 
(85%) patients in the TCZ group and 2 
(20%) in the placebo group by week 52 
(p=0·0010). The mean cumulative pred-
nisolone dose was of 43 mg/kg in the 
TCZ group versus 110 mg/kg in the pla-
cebo group (p=0·0005) after 52 weeks. 
No differences in the frequencies of se-
rious adverse events were observed be-
tween the two groups. 
After 52 weeks, all treatment was 
stopped in 17 patients randomised to 
TCZ in complete remission, and 8 
(47%) patients relapsed after a mean of 
6.3 months (26). 
These data show that a 52-week treat-
ment with TCZ induces a lasting remis-
sion that persists in half of the patients 
after treatment stop. None of the clini-
cal, serological or MRA findings were 
able to predict relapse.
A second multicentre randomised, dou-
ble-blind, placebo-controlled, phase 3 
trial (the Giant-Cell Arteritis Actemra; 
GiACTA) trial was published in 2017 
(9). In this trial, 251 patients were ran-
domly assigned in a 2:1:1:1 ratio (four 
groups) to receive subcutaneous TCZ at 
a dose of 162 mg weekly or every other 
week, combined with a 26-week pred-
nisone taper, or placebo combined with 
a prednisone taper over either 26 weeks 
or 52 weeks. The primary outcome was 
the rate of sustained GC-free remission 
at week 52 in each TCZ group as com-
pared with the rate in the placebo group 
that underwent the 26-week prednisone 
taper, while the comparison between 
each TCZ group and the placebo group 
that underwent the 52-week prednisone 
taper was the key secondary outcome.  
Sustained remission at week 52 oc-
curred in 56% of the patients treated 
with TCZ weekly and in 53% of those 
treated with TCZ every other week, as 
compared with 14% of those in the pla-
cebo group that underwent the 26-week 
prednisone taper and 18% of those in 
the placebo group that underwent the 
52-week prednisone taper (p<0.001 for 
the comparisons of either active treat-
ment with placebo). Tocilizumab had 
also an important GC sparing effect. 
The cumulative median prednisone 
dose over the 52-week period was 1862 
mg in each TCZ group, as compared 
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with 3296 mg in the placebo group that 
underwent the 26-week taper (p<0.001 
for both comparisons) and 3818 mg in 
the placebo group that underwent the 
52-week taper (p<0.001 for both com-
parisons).
No differences in the occurrence of se-
rious adverse events were noted in the 
four groups (9). 
In the open-label extension of the Gi-
ACTA trial 81 patients, who were ran-
domly assigned to TCZ once a week 
in part one, were in clinical remission 
after 1 year, and 59 of these 81 patients 
started part two without treatment (27). 
Only 25 of these 59 patients (42%) 
maintained TCZ-free and GC-free 
clinical remission in the following 2 
years. However, patients’ cumulative 
prednisone doses over 3 years were 
strictly related to their original treat-
ment assignment: patients randomly as-
signed to placebo with a 52-week pred-
nisone taper received more than twice 
the amount of cumulative prednisone 
as those randomly assigned to once-a-
week TCZ (28). Furthermore, weekly 
TCZ delayed time to first flare and re-
duced GC exposure in new-onset and 
relapsing GCA to a greater degree than 
every-other-week TCZ (27, 28).
These two RCTs clearly demonstrated 
that TCZ is highly effective in GCA, 
has a powerful steroid sparing effect, 
and is well tolerated. Considering the 
high prevalence of GC-related side-
effects (86% of patients) in GCA and 
the correlation between the cumula-
tive GC dose and the development of 
side effects, an early initiation of TCZ 
therapy in all new GCA patients could 
represent a reasonable option (29).
However, some open questions on the 
use of TCZ in GCA remain, particu-
larly regarding the duration of TCZ 
treatment, its long-term safety, the 
persistence of remission after TCZ 
suspension and whether TCZ is able to 
prevent vascular damage, particularly 
ascending aorta aneurysms.
The extension of the two RCTs an-
swered to some of these questions and 
showed that one year of TCZ therapy 
did not completely suppress the inflam-
mation and in more than half of the pa-
tients, apparently in clinical remission, 
the arteritis still persisted (27, 28). 

Interestingly, in the GUSTO (GCA 
treatment with Ultra-Short GCs and 
TCZ) trial, the authors evaluated the 
safety and efficacy of isolated TCZ af-
ter an ultra-short course of GCs in na-
ive GCA patients in inducing and main-
taining remission (30). The study was 
a single-arm, single-centre, open-label, 
proof-of-concept trial. Eighteen partici-
pants received steroid pulses (500 mg 
methylprednisolone intravenously for 
three consecutive days) followed by 
TCZ monotherapy without oral GCs un-
til week 52. The results showed remis-
sion in 14 (78%) of 18 patients within 
24 weeks, and 13 of 18 showed no re-
lapses up to 52 weeks (72%). The mean 
time to first remission was 11 weeks. 
Three of the 18 patients did not respond 
to treatment, and two discontinued the 
treatment due to adverse events. Anteri-
or ischaemic optic neuropathy occurred 
in one patient. The authors concluded 
that after an initial 3-day glucocorticoid 
pulse treatment, TCZ monotherapy can 
induce remission in many patients with 
newly diagnosed GCA, albeit its action 
in suppressing clinical manifestations 
was very slow (30).
As a proof-of-concept study these data 
must be confirmed in RCTs, further-
more an ethical issue is the lack of data 
about the ability of ultra-short GCs 
and TCZ to prevent severe ischaemic 
complications in GCA. Therefore, this 
treatment should probably be limited to 
GCA patients without cranial manifes-
tations, such as PMR patients with LV 
involvement or GCA patients present-
ing with systemic manifestations.
The efficacy of TCZ alone in maintain-
ing remission has also been evaluated 
in a multicentre study on 134 patients 
with refractory GCA (31). TCZ in 
monotherapy (TCZMONO) was com-
pared with TCZ therapy combined 
with conventional immunosuppressive 
drugs (TCZCOMBO) over 12 months. 
TCZ was prescribed IV (8 mg/kg 
monthly) or SC (162 mg weekly). 82 
patients were enrolled in the TCZMO-
NO group and 52 in the TCZCOMBO 
(methotrexate n=48, azathioprine n=3, 
and leflunomide n=1). Therapy was ef-
fective in determining a rapid improve-
ment in both groups, but the frequency 
of prolonged remission at 12 months 

was higher in the TCZCOMBO group 
where methotrexate was frequently as-
sociated. Relapses and serious adverse 
events were similar in both groups, 
supporting the use of a combination 
therapy with methotrexate and TCZ in 
patients with refractory GCA (31). 
Ongoing RCTs are planned to clarify 
the efficacy of sequential or alternative 
use of methotrexate and TCZ. In ME-
TOGiA trial (NCT03892785), TCZ will 
be compared to methotrexate in main-
taining remission after induction with 
scheduled tapering prednisone regimen.

Pros and cons of TNF inhibitors 
versus tocilizumab
Due to the scarce data and inconclusive 
results in most studies, TNFis are not 
considered for the therapy of GCA (7, 
8). However, increased expression of 
TNF-α in TAB specimens at diagnosis 
was associated with persistent disease 
activity and tissue production of pro-
inflammatory cytokines (IL-1β, TNF-α 
and IL-6) correlates with the intensity 
of the systemic inflammatory response 
and with corticosteroid requirements 
in GCA (16), therefore the efficacy of 
these biological agents in patients with 
relapsing disease cannot be excluded. 
In the most recent EULAR guidelines 
for the management of GCA, TCZ is 
considered as an adjunctive therapy to 
GCs in selected cases, such as patients 
at increased risk of developing GC-
related side effects or complications, 
or for relapsing or refractory disease 
requiring long-term GC therapy (7); 
whereas in the ACR guidelines, TCZ 
with GCs is considered as a first-line 
therapy in all patients (8). Although 
there is no clear evidence that TCZ is 
able to reduce GC-related side effects, 
particularly in the subgroup of patients 
without increased risk factors, early 
initiation of TCZ could represent a rea-
sonable option in all new GCA patients 
(14). Indeed, TCZ has proven a power-
ful steroid sparing effect, much higher 
than that of methotrexate.
In terms of safety, TCZ is well tolerated 
in most cases. Side effects associated 
with therapy more commonly include 
elevations in transaminases (particu-
larly if in combination with methotrex-
ate), but without a clear correlation with 
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hepatic adverse events; and eventually, 
a transient reversible neutropenia that 
however does not appear to be associ-
ated with severe infections (32).
Compared to other therapies (TNFis, 
csDMARDs, abatacept or rituximab) 
TCZ may lead more frequently to di-
verticular perforations in patients with 
diverticulitis. In addition, perforations 
may be asymptomatic and without in-
creased acute phase reactants, render-
ing a prompt diagnosis more challeng-
ing (33). Thus, the addition of TCZ in 
an elderly population should be consid-
ered carefully, if any of these risk fac-
tors are present.
Another point to consider in managing 
patients with TCZ is the abrogation of 
the hepatic synthesis of the acute phase 
reactants. As a result, the need for re-
liable biomarkers in the assessment of 
disease activity becomes even more 
urgent. Osteopontin and Pentraxin-3 
could be promising molecules for this 
purpose (34, 35).

TNF inhibitors in TAK 
TNF-α is implicated in the pathogen-
esis of TAK, given the granulomatous 
nature of this vasculitis.
Differently from GCA, many observa-
tional prospective/retrospective studies 
have shown that TNFis are effective in 
inducing complete or partial remission 
in refractory TAK (36-41). However, 
no RCTs have been published. Inflixi-
mab is the most used TNFi because the 
dose-escalation allows optimising inf-
liximab treatment in the case of refrac-
tory vasculitis (42).
A recent retrospective multicentre study 
on 209 TAK patients, conducted by the 
French Takayasu Network, evaluated 
the efficacy of TNFis (total n=132, in-
fliximab n=109, adalimumab n=45, 
golimumab n=8, certolizumab n=6, and 
etanercept n=5). Disease activity was 
assessed according to the National In-
stitutes of Health (NIH) criteria, which, 
among the other features, incorporated 
imaging findings in terms of new an-
giographic progression as a marker of 
disease activity (6). Complete response, 
defined as a NIH score <2 and a dose 
of prednisone <10mg daily, was seen 
after six months in 101/152 (66%) of 
patients (6, 43). 

A study on infliximab on 12 patients 
with newly diagnosed or relapsing 
TAK used the PET vascular activity 
score (PETVAS) among the outcomes 
of remission and found a decrease in 
median (interquartile range) of PET-
VAS from 12 (11–15.5) to 11 (8–12) 
over a follow-up period of 30 weeks 
(39). In another observational study 
including 21 TAK patients, of whom 
7 treated with infliximab, a normalisa-
tion of 18F-FDG-PET was reported in 
only two patients (19). In an open la-
bel monocentric study, 23 TAK patients 
were treated with infliximab biosimilar 
for 52 weeks and at one-year evaluation 
18F-FDG-PET showed in all patients 
neither new vascular uptake, nor wors-
ening of previously detected vascular 
uptake. MRA disclosed disease stabil-
ity in 9 (47%), worsening in 2 (11%), 
and improvement in 8 (42%) patients. 
Only one patient was active at MRA as-
sessment (44).
Quartuccio et al. assessed the improve-
ment in health-related quality of life 
measures using the 36-item short-form 
(SF-36) questionnaire in ten patients 
before and after infliximab and ob-
served a significant improvement in 
body pain, general health, and vitality 
components of the SF-36 (45). 
Taken together, these results indicate 
that TNFis can induce clinical remis-
sion in TAK and also improve the qual-
ity of life. Angiographic progression 
seems rare when patients are treated 
with TNFis, despite 18F-FDG-PET may 
apparently remain active, even if im-
proved. However, these results should 
be analysed in a prospective context 
and in RCTs.
In a meta-analysis, relapses after a 
course of TNFi were seen in 32% of pa-
tients (46). Therefore, in patients who 
failed a first-line TNFi, an open ques-
tion remains whether to use a biologi-
cal agent with a different mechanism 
of action or to switch to another TNFi. 
In a retrospective study on 24 patients 
who failed a TNFi, 13 were swapped to 
another mechanism of action (mainly 
TCZ), and 11 were switched to a dif-
ferent TNFi. At 12 months relapse-
free survival and vascular progression 
evaluated on MRA were comparable 
between the two groups (47).

Tocilizumab in TAK
As in GCA, IL-6 has a pivotal role in 
the pathogenesis of TAK. Levels of cir-
culating IL-6 are higher in active than 
in inactive TAK, and increased levels of 
IL-6 in peripheral blood correlate with 
a greater risk of future relapses (48).
A double-blind, phase 3 trial on TCZ (the 
TAKT study) in TAK was published in 
2017. Thirty-six patients with relapsing 
TAK were included: 18 received TCZ 
subcutaneously every week, and 18 pla-
cebo. Relapse was defined as the pres-
ence of ‘signs of relapse’ as judged by 
the investigator in the primary endpoint 
and according to the NIH criteria in the 
secondary endpoints. Vascular progres-
sion on imaging (either CT or MRA) 
was also explored. In the intention-to-
treat analysis, the hazard ratio for time 
to relapse of TAK was 0.41 (95.41% CI 
0.15 to 1.10; p=0.0596). However, in 
the per-protocol set sensitivity analysis, 
the hazard ratio was 0.34 (95.41% CI 
0.11 to 1.00; p=0.0345), favouring TCZ 
for a longer time to relapse. The results 
were not different when considering the 
NIH criteria, and no significant differ-
ences in vascular damage were reported 
(49).
In the trial extension, 28 of the 36 en-
rolled patients received subcutaneous 
weekly TCZ 162 mg for up to 96 weeks 
or longer. A GC-sparing effect was ob-
served in TAK patients treated with 
TCZ. Furthermore, during long-term 
TCZ treatment, no vascular progres-
sion was detected (50).
In the above-mentioned retrospective 
study on 209 patients with refractory 
TAK, 121 patients were treated with 
TCZ intravenous (n=95) or subcutane-
ous (n=26). 75/107 patients obtained a 
complete clinical response (NIH score 
<2 and GCs dose <10 mg daily) (43). 
Since TCZ is often used in clinical 
practice after at least one TNFi or other 
csDMARD failure, patients included in 
observational studies often had a dis-
ease more difficult to treat since the 
beginning. An open-label multicentre 
prospective trial assessed the efficacy 
of TCZ in inducing and maintaining re-
mission in treatment naive TAK. TCZ 
was given for seven months intrave-
nously at a dosage of 8 mg/kg monthly 
to 13 patients. The primary endpoint 
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was the discontinuation of GCs, which 
was achieved by half of the patients; 
however, half of them relapsed in the 
12-month follow-up after TCZ discon-
tinuation (51). In a retrospective study 
conducted by the same group and in-
cluding 46 patients with TAK, remis-
sion, defined as an NIH score <2, was 
achieved by 80% of patients on TCZ. 
Eighteen patients (39%) were treated 
concomitantly with other csDMARDs, 
however, event-free survival was simi-
lar in patients under TCZ with and 
without csDMARDs (log-rank p=0.25) 
(52). 
Three studies compared the efficacy 
and safety of TCZ to other csDMARDs, 
particularly cyclophosphamide, and re-
ported a more frequent complete clini-
cal response in patients treated with 
TCZ, together with a lesser number of 
adverse events. The risk of angiograph-
ic progression was similar between the 
two groups, indicating that TCZ may 
be a good option in refractory patients 
(53-55). 
In terms of response assessed by 18F-
FDG-PET, 19 refractory TAK patients 
were treated with TCZ subcutaneously 
and at one-year remission (defined as 
absence of clinical symptoms and re-
duction of GCs) was achieved by the 
70.6% of patients. 18F-FDG-PET was 
inactive for all patients who responded 
to treatment (56).

Pros and cons of TNF inhibitors 
versus tocilizumab
The ACR guidelines favour TNFis over 
TCZ in refractory TAK. On the other 
hand, EULAR recommendations stated 
that either TCZ or TNFis could be used 
as treatment options in refractory TAK. 
The reason why ACR prefers TNFis 
over TCZ is the presence of a negative 
RCT and the scarce literature on TCZ 
in TAK patients (7, 8, 49). However, in 
terms of efficacy, a recent meta-analy-
sis, including six studies that directly 
compared TCZ with TNFis and were 
amenable to meta-analysis, reported a 
similar capacity of inducing remission 
(defined as clinical response and/or 
angiographic stabilisation) (57). Two 
multicentre retrospective cohorts in-
volving 111 and 209 refractory TAK, 
respectively did not detect any differ-

ences in terms of risk of relapse, GC 
dose decrease and drug retention rate 
(43, 58).
Safety seems also to be comparable be-
tween TCZ and TNFis. However, ad-
verse events, including infections may 
account for a sizeable proportion of de-
creased drug persistence. In a study on 
20 patients, 73.8% were still receiving 
TNFis after one year and just 55.4% 
after two years, and in 20% of cases, 
the suspension was due to side effects 
(59). In the study by Mekinian et al., 
37 (21%) adverse events (mainly infec-
tions) occurred on TNFis and 21 (17%) 
on TCZ. The frequencies of severe 
adverse events requiring drug suspen-
sion in this study were similar: 6 (5%) 
cases treated with TCZ and 20 (11.5%) 
with TNFis (43). Another retrospec-
tive study assessing the drug reten-
tion rate in TAK patients treated with 
csDMARDs or biologic agents stated 
that the percentages of discontinuation 
and the rate of adverse events between 
TNFis and TCZ were similar (60).
A point to consider is that TAK af-
fects young women in reproductive 
age, making the management of these 
patients more complex. EULAR rec-
ommendations prefer TNFis over TCZ 
during pregnancy due to scarce litera-
ture on the latter. Register and cohort 
data support the use of all TNFis up 
to the 20th gestational week, and, if 
indicated, throughout pregnancy (61). 
However, among the TNFis, certoli-
zumab pegol is the safest since it lacks 
Fc-fragment and has a low potential to 
cross the placenta. A retrospective case 
series support its role in maintaining 
remission. Ten patients with refractory 
TAK were treated with certolizumab 
pegol and response was defined as a 
NIH score <2. Seven patients were 
still in remission after two years with-
out signs of vascular progression (62). 
Thus, in young women with a desire of 
pregnancy TNFi should be preferred 
over TCZ.
RCTs comparing TCZ versus TNFis 
are needed to define their place in 
the treatment of TAK. INTOReTAK 
(NCT04564001) is an ongoing trial 
comparing infliximab versus intrave-
nous TCZ in refractory TAK. At this 
time, recruitment is not started yet.

Conclusions
The mainstay of treatment for LVVs is 
high doses of GCs; however, research 
is focused on finding new molecules 
to treat refractory patients and those at 
major risk of developing GC-related 
side effects. TNFis and TCZ have been 
widely used in other rheumatological 
conditions and are safe and well-tol-
erated overall. In GCA, TCZ has now 
been approved for inducing and main-
taining remission. ACR guidelines sug-
gest it as a first-line treatment, whereas 
EULAR recommends its use in a se-
lected population of patients. Indeed, 
there are still open questions about 
the full GC-sparing effect of TCZ, its 
capacity to prevent severe ischaemic 
complications (particularly anterior is-
chaemic optic neuropathy) and ascend-
ing aorta aneurysms, and the optimal 
duration of treatment. 
In TAK, both TNFis and TCZ may be 
used in inducing and maintaining re-
mission. ACR guidelines favor TNFis 
over TCZ; however, results are still 
controversial, and head-to-head RCTs 
are urgently needed.
Indeed, even if the RCT on TCZ failed 
to achieve the primary endpoint, simi-
lar clinical responses, angiographic 
stabilisation, and safety profile were 
observed comparing TCZ and TNFis in 
observational studies. However, TNFis 
may be preferred in young females 
with a desire for pregnancy, since they 
present a safer profile in this setting.

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.	GRAYSON PC, PONTE C, SUPPIAH R et al.: 

2022 American College of Rheumatology/
EULAR classification criteria for Takayasu 
arteritis. Ann Rheum Dis 2022; 81(12): 1654-
60. https://doi.org/10.1136/ard-2022-223482

  3.	PONTE C, GRAYSON PC, ROBSON JC et al.: 
2022 American College of Rheumatology/
EULAR classification criteria for giant cell 
arteritis. Ann Rheum Dis 2022; 81(12): 1647-
53. https://doi.org/10.1136/ard-2022-223480

  4.	SORIANO A, MURATORE F, PIPITONE N, BOI-
ARDI L, CIMINO L, SALVARANI C: Visual loss 
and other cranial ischaemic complications in 
giant cell arteritis. Nat Rev Rheumatol 2017; 
13(8): 476-84. 

	 https://doi.org/10.1038/nrrheum.2017.98
  5.	SALVARANI C, CANTINI F, HUNDER GG:   

Polymyalgia rheumatica and giant-cell arte-



980 Clinical and Experimental Rheumatology 2023

TNFis and tocilizumab in large-vessel vasculitis / C. Marvisi et al.

ritis. Lancet 2008; 372: 234-45. https://
	 doi.org/10.1016/s0140-6736(08)61077-6
  6.	KERR GS, HALLAHAN CW, GIORDANO J et 

al.: Takayasu arteritis. Ann Intern Med 1994; 
120(11): 919-29. https://doi.org/10.7326/ 
0003-4819-120-11-199406010-00004

  7.	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
  8.	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.41773

  9.	STONE JH, KLEARMAN M, COLLINSON N: 
Trial of tocilizumab in giant-cell arteritis.     
N Engl J Med 2017; 377(15): 1494-95. 

	 https://doi.org/10.1056/nejmc1711031
10.	PROVEN A, GABRIEL SE, ORCES C, MICHAEL 

O’FALLON W, HUNDER GG: Glucocorticoid 
therapy in giant cell arteritis: duration and 
adverse outcomes. Arthritis Care Res (Hobo-
ken) 2003; 49(5): 703-8. 

	 https://doi.org/10.1002/art.11388
11.	PETRI H, NEVITT A, SARSOUR K, NAPALKOV 

P, COLLINSON N: Incidence of giant cell ar-
teritis and characteristics of patients: data-
driven analysis of comorbidities. Arthritis 
Care Res (Hoboken) 2015; 67(3): 390-5. 

	 https://doi.org/10.1002/acr.22429
12.	KERMANI TA, WARRINGTON KJ, CUTH-

BERTSON D et al.: Disease relapses among 
patients with giant cell arteritis: a prospec-
tive, longitudinal cohort study. J Rheumatol 
2015; 42(7): 1213-17. 

	 https://doi.org/10.3899/jrheum.141347
13.	FRASER JA, WEYAND CM, NEWMAN NJ, BI-

OUSSE V: The treatment of giant cell arteri-
tis. Rev Neurol Dis 2008; 5(3): 140-52. 

14.	MACALUSO F, MARVISI C, CASTRIGNANÒ 
P, PIPITONE N, SALVARANI C: Comparing 
treatment options for large vessel vasculitis. 
Expert Rev Clin Immunol 2022; 18(8): 793-
805. https://

	 doi.org/10.1080/1744666x.2022.2092098
15.	VISVANATHAN S, RAHMAN MU, HOFFMAN 

GS et al.: Tissue and serum markers of in-
flammation during the follow-up of patients 
with giant-cell arteritis – a prospective longi-
tudinal study. Rheumatology (Oxford) 2011; 
50(11): 2061-70. 

	 https://doi.org/10.1093/rheumatology/ker163
16.	HERNÁNDEZ-RODRÍGUEZ J, SEGARRA M, 

VILARDELL C et al.: Tissue production of 
pro-inflammatory cytokines (IL-1β, TNFα 
and IL-6) correlates with the intensity of the 
systemic inflammatory response and with 
corticosteroid requirements in giant-cell ar-
teritis. Rheumatology (Oxford) 2004; 43(3): 
294-301. https://

	 doi.org/10.1093/rheumatology/keh058
17.	CASTAÑEDA S, PRIETO-PEÑA D, VICENTE-

RABANEDA EF et al.: Advances in the treat-
ment of giant cell arteritis. J Clin Med 2022; 
11(6): 1588. 

	 https://doi.org/10.3390/jcm11061588
18.	CANTINI F, NICCOLI L, SALVARANI C, PAD-

ULA A, OLIVIERI I: Treatment of longstand-

ing active giant cell arteritis with infliximab: 
report of four cases Arthritis Rheum 2001; 
44(12): 2933-5.  

	 https://doi.org/10.1002/1529-0131(200112) 
44:12%3C2933::aid-art482%3E3.0.co;2-y

19.	BANERJEE S, QUINN KA, GRIBBONS KB et 
al.: Effect of treatment on imaging, clinical, 
and serologic assessments of disease activity 
in large-vessel vasculitis. J Rheumatol 2020; 
47(1): 99-107. 

	 https://doi.org/10.3899/jrheum.181222
20.	HOFFMAN GS, CID MC, RENDT-ZAGAR KE et 

al.: Infliximab for maintenance of glucocor-
ticosteroid-induced remission of giant cell 
arteritis: a randomized trial. Ann Intern Med 
2007; 146(9): 621-30. 

	 https://doi.org/10.7326/0003-4819-146-9-20 
0705010-00004

21.	MARTÍNEZ-TABOADA VM, RODRÍGUEZ-VAL-
VERDE V, CARREÑO L et al.: A double-blind 
placebo controlled trial of etanercept in pa-
tients with giant cell arteritis and corticoster-
oid side effects. Ann Rheum Dis 2008; 67(5): 
625-30. 

	 https://doi.org/10.1136/ard.2007.082115
22.	SEROR R, BARON G, HACHULLA E et al.: 

Adalimumab for steroid sparing in patients 
with giant-cell arteritis: results of a multicen-
tre randomised controlled trial. Ann Rheum 
Dis 2014; 73(12): 2074-81. https://

	 doi.org/10.1136/annrheumdis-2013-203586
23.	WEYAND CM, FULBRIGHT JW, HUNDER GG, 

EVANS JM, GORONZY JJ: Treatment of giant 
cell arteritis interleukin-6 as a biologic mark-
er of disease activity. Arthritis Rheum 2000; 
43(5): 1041-8. 

	 https://doi.org/10.1002/1529-0131(200005) 
43:5%3C1041::aid-anr12%3E3.0.co;2-7

24.	CICCIA F, MACALUSO F, MAURO D, NICO-
LETTI GF, CROCI S, SALVARANI C: New 
insights into the pathogenesis of giant cell 
arteritis: are they relevant for precision medi-
cine? Lancet Rheumatol 2022; 3(12): e874-
e885. https://

	 doi.org/10.1016/S2665-9913(21)00253-8
25.	ESPÍGOL-FRIGOLÉ G, CORBERA-BELLALTA 

M, PLANAS-RIGOL E et al.: Increased IL-17A 
expression in temporal artery lesions is a pre-
dictor of sustained response to glucocorticoid 
treatment in patients with giant-cell arteritis. 
Ann Rheum Dis 2013; 72(9): 1481-7. https://
doi.org/10.1136/annrheumdis-2012-201836

26.	ADLER S, REICHENBACH S, GLOOR A, YER-
LY D, CULLMANN JL, VILLIGER PM: Risk of 
relapse after discontinuation of tocilizumab 
therapy in giant cell arteritis. Rheumatology 
2019; 58(9): 1639-43. 

	 https://doi.org/10.1093/rheumatology/kez091
27.	STONE JH, SPOTSWOOD H, UNIZONY SH et 

al.: New-onset versus relapsing giant cell ar-
teritis treated with tocilizumab: 3-year results 
from a randomized controlled trial and exten-
sion. Rheumatology 2022; 61(7):2 915-22. 

	 https://doi.org/10.1093/rheumatology/keab780
28.	STONE JH, HAN J, ARINGER M et al.:       

Long-term effect of tocilizumab in patients 
with giant cell arteritis: open-label extension 
phase of the Giant Cell Arteritis Actemra 
(GiACTA). Lancet Rheumatol 2021; 3(5): 
e328-e336. https://

	 doi.org/10.1016/S2665-9913(21)00038-2 
29.	SALVARANI C, HATEMI G: Management of 

large-vessel vasculitis. Curr Opin Rheumatol 
2019; 31(1): 25-31. https://

	 doi.org/10.1097/bor.0000000000000561
30.	CHRIST L, SEITZ L, SCHOLZ G et al.: Tocili-

zumab monotherapy after ultra-short gluco-
corticoid administration in giant cell arteritis: 
a single-arm, open-label, proof-of-concept 
study. Lancet Rheumatol 2021; 3(9): e619-
e626. https://

	 doi.org/10.1016/S2665-9913(21)00152-1
31.	CALDERÓN-GOERCKE M, CASTAÑEDA S, 

ALDASORO V et al.: Tocilizumab in refrac-
tory giant cell arteritis. Monotherapy versus 
combined therapy with conventional immu-
nosuppressive drugs. Observational multi-
center study of 134 patients. Semin Arthritis 
Rheum 2021; 51(2): 387-94. https://

	 doi.org/10.1016/j.semarthrit.2021.01.006
32.	MOOTS RJ, SEBBA A, RIGBY W et al.: Effect 

of tocilizumab on neutrophils in adult patients 
with rheumatoid arthritis: pooled analysis of 
data from phase 3 and 4 clinical trials. Rheu-
matology (Oxford) 2017; 56(4): 541-9. 

	 https://doi.org/10.1093/rheumatology/kew370
33.	REMPENAULT C, LUKAS C, COMBE B et al.: 

Risk of diverticulitis and gastrointestinal per-
foration in rheumatoid arthritis treated with 
tocilizumab compared to rituximab or abata-
cept. Rheumatology (Oxford) 2022; 61(3): 
953-62. https://

	 doi.org/10.1093/rheumatology/keab438
34.	PRIETO-GONZÁLEZ S, TERRADES-GARCÍA 

N, CORBERA-BELLALTA M et al.: Serum 
osteopontin: a biomarker of disease activity 
and predictor of relapsing course in patients 
with giant cell arteritis. Potential clinical use-
fulness in tocilizumab-treated patients. RMD 
Open 2017; 3(2): e000570. 

	 https://doi.org/10.1136/rmdopen-2017-000570
35.	GLOOR AD, YERLY D, ADLER S et al.: 

Immuno-monitoring reveals an extended 
subclinical disease activity in tocilizumab-
treated giant cell arteritis. Rheumatology 
(Oxford) 2018; 57(10): 1795-801. https://
doi.org/10.1093/rheumatology/key158

36.	HOFFMAN GS, MERKEL PA, BRASINGTON 
RD, LENSCHOW DJ, LIANG P: Anti-tumor ne-
crosis factor therapy in patients with difficult 
to treat Takayasu arteritis. Arthritis Rheum 
2004; 50(7): 2296-304. 

	 https://doi.org/10.1002/art.20300
37.	MOLLOY ES, LANGFORD CA, CLARK TM, 

GOTA CE, HOFFMAN GS: Anti-tumour necro-
sis factor therapy in patients with refractory 
Takayasu arteritis: long-term follow-up. Ann 
Rheum Dis 2008; 67(11): 1567-9. 

	 https://doi.org/10.1136/ard.2008.093260
38.	NOVIKOV PI, SMITIENKO IO, MOISEEV SV: 

Tumor necrosis factor alpha inhibitors in 
patients with Takayasu’s arteritis refractory 
to standard immunosuppressive treatment: 
Cases series and review of the literature. Clin 
Rheumatol 2013; 32(12): 1827-32. 

	 https://doi.org/10.1007/s10067-013-2380-6
39.	PARK EH, LEE EY, LEE YJ et al.: Infliximab 

biosimilar CT-P13 therapy in patients with 
Takayasu arteritis with low dose of gluco-
corticoids: a prospective single-arm study. 
Rheumatol Int 2018; 38(12): 2233-42. 

	 https://doi.org/10.1007/s00296-018-4159-1
40.	MERTZ P, KLEINMANN J-F, LAMBERT M et 

al.: Infliximab is an effective glucocorticoid-



981Clinical and Experimental Rheumatology 2023

TNFis and tocilizumab in large-vessel vasculitis / C. Marvisi et al.

sparing treatment for Takayasu arteritis: re-
sults of a multicenter open-label prospective 
study. Autoimmun Rev 2020; 19(10): 102634. 

	 https://doi.org/10.1016/j.autrev.2020.102634
41.	DELLA ROSSA A, TAVONI A, MERLINI G et 

al.: Two Takayasu arteritis patients success-
fully treated with infliximab: a potential dis-
ease-modifying agent? Rheumatology 2005; 
44(8): 1074-5. 

	 https://doi.org/10.1093/rheumatology/keh661
42.	TOMELLERI A, CAMPOCHIARO C, SARTOR-

ELLI S et al.: Effectiveness and safety of 
infliximab dose escalation in patients with 
refractory Takayasu arteritis: A real-life ex-
perience from a monocentric cohort. Mod 
Rheumatol 2022; 32: 406-12. 

	 https://doi.org/10.1093/mr/roab012
43.	MEKINIAN A, BIARD L, DAGNA L et al.:      

Efficacy and safety of TNF-α antagonists 
and tocilizumab in Takayasu arteritis: mul-
ticentre retrospective study of 209 patients. 
Rheumatology (Oxford) 2022; 61(4): 1376-
84. https://

	 doi.org/10.1093/rheumatology/keab635
44.	CAMPOCHIARO C, TOMELLERI A, SARTOR-

ELLI S et al.: A prospective observational 
study on the efficacy and safety of inflix-
imab-biosimilar (ct-p13) in patients with 
Takayasu arteritis (TAKASIM). Front Med 
(Lausanne) 2021; 8: 1711. 

	 https://doi.org/10.3389/fmed.2021.723506
45.	QUARTUCCIO L, SCHIAVON F, ZULIANI F et 

al.: Long-term efficacy and improvement of 
health-related quality of life in patients with 
Takayasu’s arteritis treated with infliximab. 
Clin Exp Rheumatol 2012; 30(6): 922-8. 

46.	MISRA DP, RATHORE U, PATRO P, AGARWAL 
V, SHARMA A: Disease-modifying anti-rheu-
matic drugs for the management of Takayasu 
arteritis-a systematic review and meta-analy-
sis. Clin Rheumatol 2021; 40(11): 4391-16. 

	 https://doi.org/10.1007/s10067-021-05743-2
47.	CAMPOCHIARO C, TOMELLERI A, GALLI E 

et al.: Failure of first anti-TNF agent in Ta-
kayasu’s arteritis: To switch or to swap? Clin 
Exp Rheumatol 2021; 39 (Suppl. 129): S129-

34. https://
	 doi.org/10.55563/clinexprheumatol/1xi8ag
48.	KANEKO Y, TAKEUCHI T: An update on the 

pathogenic role of IL-6 in rheumatic diseas-
es. Cytokine 2021; 146: 155645. 

	 https://doi.org/10.1016/j.cyto.2021.155645
49.	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
50.	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
51.	MEKINIAN A, SAADOUN D, VICAUT E et 

al.: Tocilizumab in treatment-naïve 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
52.	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
53.	LIAO H, DU J, LI T, PAN L: Tocilizumab for 

faster and safer remission of Takayasu’s arte-
ritis. Ther Adv Chronic Dis 2022; 13. 

	 https://doi.org/10.1177/20406223221131715
54.	PAN L, DU J, LIU J et al.: Tocilizumab treat-

ment effectively improves coronary artery 
involvement in patients with Takayasu arte-
ritis. Clin Rheumatol 2020; 39(8): 2369-78. 

	 https://doi.org/10.1007/s10067-020-05005-7
55.	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
56.	ISOBE M, MAEJIMA Y, SAJI M, TATEISHI U: 

Evaluation of tocilizumab for intractable 
Takayasu arteritis and 18F-fluorodeoxy-
glucose-positron emission tomography for 
detecting inflammation under tocilizumab 
treatment. J Cardiol 2021; 77: 539-44. 

	 https://doi.org/10.1016/j.jjcc.2020.12.011
57.	MISRA DP, SINGH K, RATHORE U et al.: The 

effectiveness of tocilizumab and its com-
parison with tumor necrosis factor alpha in-
hibitors for Takayasu arteritis: a systematic 
review and meta-analysis. Autoimmun Rev 
2023; 22(3): 103275. 

	 https://doi.org/10.1016/j.autrev.2023.103275
58.	ALIBAZ-ONER F, KAYMAZ-TAHRA S, BAY-

INDIR Ö 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
59.	SCHMIDT J, KERMANI TA, BACANI AK, 

CROWSON CS, MATTESON EL, WARRINGTON 
KJ: Tumor necrosis factor inhibitors in patients 
with Takayasu arteritis: Experience from a re-
ferral center with long-term followup. Arthri-
tis Care Res (Hoboken) 2012; 64(7): 1079-83. 

	 https://doi.org/10.1002/acr.21636
60.	CAMPOCHIARO C, TOMELLERI A, SARTOR-

ELLI S et al.: Drug retention and discontinu-
ation reasons between seven biologics in 
patients with Takayasu arteritis. Semin Ar-
thritis Rheum 2020; 50(3): 509-14. https://
doi.org/10.1016/j.semarthrit.2020.01.005

61.	SKORPEN CG, HOELTZENBEIN M, TINCANI 
A et al.: The EULAR points to consider for 
use of antirheumatic drugs before pregnancy, 
and during pregnancy and lactation. Ann 
Rheum Dis 2016 ;75(5): 795-810. https://doi.
org/10.1136/annrheumdis-2015-208840

62.	NOVIKOV PI, SMITIENKO IO, SOKOLOVA MV 
et al.: Certolizumab pegol in the treatment 
of Takayasu arteritis. Rheumatology 2018; 
57(12): 2101-5. https://

	 doi.org/10.1093/rheumatology/key197


