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Treatment of large-vessel vasculitis: where do we stand?
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Giant cell arteritis (GCA) and Taka-
yasu arteritis (TA) are primary system-
ic vasculitides involving the aorta and 
its main branches (1). Glucocorticoids 
(GC) are still the mainstay of treatment 
of GCA and TA, but a sizeable number 
of patients relapse upon tapering of the 
GC dose or after discontinuation of GC 
therapy (2). In addition, GC are fraught 
with a wide array of adverse events that 
impart a significant morbidity risk. In a 
population-based study of 120 patients 
with GCA, 86% of patients incurred 
side effects attributable to GC, includ-
ing bone fractures, avascular necrosis 
of the hip, diabetes mellitus, infec-
tions, gastro-intestinal haemorrhage, 
posterior subcapsular cataract, and hy-
pertension (3). Therefore, despite the 
resounding success of GC in rapidly 
getting  disease activity under control 
and in preventing disease-related com-
plications, alternative or adjunctive 
treatments have eagerly been sought.
The majority of non-steroidal medica-
tions tried in vasculitis have first been 
tested in the benchmark inflammatory 
disorder of rheumatoid arthritis (RA). 
Unfortunately, none of the drugs pro-
posed so far to treat GCA and TA has 
conclusively been demonstrated to 
have major efficacy as adjunctive ther-
apy, let alone proved able to replace 
GC, unlike what has happened in RA.
Azathioprine (at a daily dosage of 150 
mg) showed some steroid-sparing ac-
tion in a small randomised controlled 
trial (RCT) involving 31 patients with 
GCA, polymyalgia rheumatica, or both. 
However, a significant (modest) differ-
ence in the mean prednisolone dose 
was noted between the azathioprine 
and the placebo arm only at week 52 
(4). In an open-label trial containing 15 
patients with active TA, azathioprine (2 
mg/kg/day) together with prednisolone 
completely resolved clinical symptoms 
without progression of lesions at 1-year 
follow-up angiography (5). However, 

no RCT has formally investigated the 
efficacy of azathioprine in TA.
The efficacy of methotrexate in GCA 
has been investigated by three RCT, 
which have produced somehow con-
flicting results (6-8). A meta-analysis 
based on these RCT subsequently con-
cluded that adjunctive methotrexate at 
a mean dose of 11 mg weekly reduced 
the risk of a first relapse by 35% and 
of a second relapse by 51% (9). Cumu-
lative GC dose was lower by 842 mg 
within 48 weeks in the methotrexate-
treated group; nevertheless, the inci-
dence of GC-related side effects was 
similar in both groups. The efficacy of 
methotrexate (10-15 mg/week) as add-
on therapy has also been reported in a 
series of five patients with PMR associ-
ated with large-vessel GCA requiring a 
mean prednisone dose of 13.1 mg/day 
(10). Combined treatment of GC and 
MTX resulted in improvement of clini-
cal features and laboratory parameters, 
while mean daily prednisone require-
ment decreased from 13.1 to 7.9 mg. 
There are no RCT on methotrexate in 
TA, but an open study on 18 GC-resist-
ant patients showed that add-on metho-
trexate therapy was able to maintain re-
mission in about half of cases (11). Un-
controlled observations also suggests 
some efficacy for cyclophosphamide in 
active TA and GCA (12, 13) and mofet-
il mycophenolate (14, 15) in active TA, 
but the limited data available do not 
allow to arrive at definite conclusions 
regarding the magnitude of the benefit 
conferred by these drugs. 
The advent of biological agents has 
opened up new possibilities in the 
treatment of various inflammatory 
disorders. However, even the “won-
der weapons” TNF-α blocking agents, 
which have shown such remarkable 
efficacy in RA, have proved some-
how blunt when turned against GCA 
and TA. In a RCT on 44 GCA patients 
that had achieved remission with GC, 
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the TNF-α inhibitor infliximab was 
no better than placebo in maintaining 
remission and increasing the length of 
time to first relapse upon tapering of 
the GC dose (16). On a brighter note, 
in an open study infliximab was able to 
induce longstanding remission in 3 out 
of 4 GCA patients who had suffered 
relapses upon tapering the prednisone 
dose to 7.5–12.5 mg/day (17). A subse-
quent RCT involving 17 GCA patients 
who required prednisone doses of 10 
mg daily or greater to maintain disease 
control tested the efficacy of etanercept 
25 mg twice weekly against placebo 
(18). Etanercept allowed to discontin-
ue prednisone therapy more frequently 
than placebo (although the difference 
did not reach statistical significance), 
while etanercept-treated patients had 
a significantly lower cumulative pred-
nisone dose after 12 months of treat-
ment. Taken together, this data suggests 
that TNF-α inhibitors may have a role 
in relapsing, but not in newly diagnosed 
GCA. Similarly, two open studies have 
demonstrated some efficacy of TNF-α 
blockade in refractory/relapsing TA. In 
one study, 10 out of 15 patients with 
relapsing TA achieved a complete, GC-
free remission following institution of 
anti-TNF-α therapy that was sustained 
for 1–3 years  (19), while in the other 
study TNF-α blockade led to GC-free 
remission in 15 out of 25 patients with 
refractory TA (20).  
Recently, the recognition of the key 
role played by the proinflammatory 
cytokine interleukin-6 (IL-6) in large-
vessel vasculitis has paved the way 
to pilot studies aimed at investigate 
the efficacy of the IL-6 receptor in-
hibitor tocilizumab. More specifically, 
IL-6 has been shown to be expressed 
in aortic tissue from patients with TA 
(21), while raised serum IL-6 levels 
have been reported in active GCA pa-
tients in correlation with disease activ-
ity (22). IL-6 is also known to induce 
the production of acute-phase reactants 
and to cause constitutional manifesta-
tions, both of which are characteristic 
features of large-vessel vasculitis (23). 
In 2008, Nishimoto et al. first reported 
on the effect of tocilizumab therapy in 
a patient with TA refractory to multi-
ple immunosuppressants and requir-

ing daily prednisone at a dose of 30 
mg/day (24). Tocilizumab (4 mg/kg/
weekly with a tapering scheme) rap-
idly improved clinical manifestations 
and laboratory parameters, while signs 
of vascular ischaemia were partially 
reverted. Another study published this 
year showed efficacy of tocilizumab (8 
mg/kg/month) in seven patients with 
large-vessel vasculitis (5 with GCA 
and 2 with TA) (25). Of these seven 
patients, three were newly diagnosed, 
and four had a relapsing course when 
the prednisone dose was tapered be-
low 7.5 mg/day. All patients achieved 
a rapid and complete clinical response 
and normalization of the acute phase 
proteins, while the prednisone dosage 
could be reduced within 12 weeks to a 
mean of 2.5 mg/day. 
We have treated so far four patients with 
large-vessel vasculitis (2 with TA and 2 
with GCA) with tocilizumab (8 mg/kg/
month for six months). Two patients 
were treatment-naïve, while two had re-
lapsing disease upon tapering of the GC 
dose. All our patients treated with tocili-
zumab showed a resolution of their clin-
ical manifestations and normalisation of 
inflammatory markers, while vascular 
inflammation as assessed by 18F-Fluoro-
deoxyglucose positron emission/com-
puterised tomography significatly im-
proved in all cases (manuscript submit-
ted). This data suggests that tocilizumab 
could be a promising approach to treat 
both treatment-naïve and relapsing pa-
tients with large-vessel vasculitis. 
What are the future prospects of thera-
py of large-vessel vasculitis? There is 
clearly a need to demonstrate in a more 
rigorous fashion the effectiveness of to-
cilizumab in a formal RCT. In addition, 
a RCT is also needed to investigate 
whether TNF-α inhibitors might be 
useful in relapsing large-vessel vasculi-
tis, as uncontrolled studies seem to hint. 
There are open questions regarding the 
use of methotrexate: might methotrex-
ate prove more effective when given at 
higher doses (20–25 mg/week) (26)? 
Should methotrexate be used earlier 
on in the disease course? The role of 
aspirin in GCA also warrants further 
studies. Two retrospective studies have 
suggested that aspirin might be useful 
to prevent ischaemic complications in 

GCA (27, 28), but this assumption has 
been challenged by other data (29, 30). 
A prospective, RCT is thus required to 
establish whether aspirin should be part 
of the management of GCA patients, 
particularly of those who are at risk of 
developing ischaemic complications. 
Advances in the understanding of the 
pathogenesis of vasculitis are continu-
ally being made, and they will inevita-
bly help to identify key molecules or 
cell subsets that play a role in triggering 
and/or maintaining disease activity. The 
demonstration of the dual role of Th17 
and of Th1 cells in the pathogenesis of 
GCA is especially important, since GC 
can effectively suppress Th17, but not 
Th1 cells (31). This makes Th1 cells an 
attractive therapeutic target that could 
be well amenable to specific treatment. 
Finally, last but not least, more stud-
ies on revascularisation procedures 
are needed to define which are the best 
interventions to repair aneurysms and 
treat occlusions once these complica-
tions have occurred. Much progress 
has been made since GC were first in-
troduced in the treatment of large-ves-
sel vasculitis, but much also remains 
to be done to reach the goal of manag-
ing safely and effectively patients with 
this challenging disorder. Both inroads 
into the pathogenesis and a better un-
derstanding of the efficacy and safety 
profiles of existing drugs will help to 
provide better patients’ care. 

References
  1. SALVARANI C: Large vessel vasculitis. Clin 

Exp Rheumatol 2003; 21; S133-S134.
  2. PIPITONE N, BOIARDI L, SALVARANI C: Are 

steroids alone sufficient for the treatment of 
giant cell arteritis? Best Pract Res Clin Rheu-
matol 2005; 19; 277-92.

  3. PROVEN A, GABRIEL SE, ORCES C, O’FALLON 
WM, HUNDER GG: Glucocorticoid therapy in 
giant cell arteritis: duration and adverse out-
comes. Arthritis Rheum 2003; 49: 703-8.

  4. DE SILVA M, HAZLEMAN BL: Azathioprine in 
giant cell arteritis/polymyalgia rheumatica: 
a double-blind study. Ann Rheum Dis 1986; 
45: 136-8.

  5. VALSAKUMAR AK, VALAPPIL UC, JORAPUR 
V, GARG N, NITYANAND S, SINHA N: Role 
of immunosuppressive therapy on clinical, 
immunological, and angiographic outcome 
in active Takayasu’s arteritis. J Rheumatol 
2003; 30: 1793-8.

  6. SPIERA RF, MITNICK HJ, KUPERSMITH M et 
al.: A prospective, double-blind, randomized, 
placebo controlled trial of methotrexate in 
the treatment of giant cell arteritis (GCA). 



EDITORIAL

S-5

Treatment of large-vessel vasculitis / N. Pipitone & C. Salvarani

Clin Exp Rheumatol 2001; 19: 495-501.
  7. JOVER JA, HERNANDEZ-GARCIA C, MOR-

ADO IC, VARGAS E, BANARES A, FERNAN-
DEZ-GUTIERREZ B: Combined treatment 
of giant-cell arteritis with methotrexate and 
prednisone. a randomized, double-blind, pla-
cebo-controlled trial. Ann Intern Med 2001; 
134: 106-14.

  8. HOFFMAN GS, CID MC, HELLMANN DB et 
al.: A multicenter, randomized, double-blind, 
placebo-controlled trial of adjuvant meth-
otrexate treatment for giant cell arteritis. Ar-
thritis Rheum 2002; 46: 1309-18.

  9. MAHR AD, JOVER JA, SPIERA RF et al.: Ad-
junctive methotrexate to treat giant cell ar-
teritis: an individual patient data meta-analy-
sis. Arthritis Rheum 2007; 56; 2789-97.

10. CAMELLINO D, MORBELLI S, SAMBUCETI 
G, CIMMINO MA: Methotrexate treatment of 
polymyalgia rheumatica/giant cell arteritis-
associated large vessel vasculitis. Clin Exp 
Rheumatol 2010; 28: 288-9.

11. HOFFMAN GS, LEAVITT RY, KERR GS, ROT-
TEM M, SNELLER MC, FAUCI AS: Treatment 
of glucocorticoid-resistant or relapsing Taka-
yasu arteritis with methotrexate. Arthritis 
Rheum 1994; 37: 578-82.

12. HENES JC, MÜLLER M, PFANNENBERG C, 
KANZ L, KÖTTER I: Cyclophosphamide for 
large vessel vasculitis: assessment of re-
sponse by PET/CT. Clin Exp Rheumatol 
2011; 29 (Suppl. 64): S43-S48.

13. SHELHAMER JH, VOLKMAN DJ, PARRILLO 
JE, LAWLEY TJ, JOHNSTON MR, FAUCI AS: 
Takayasu’s arteritis and its therapy. Ann In-
tern Med 1985; 103: 121-6.

14. DAINA E, SCHIEPPATI A, REMUZZI G: Myco-
phenolate mofetil for the treatment of Taka-
yasu arteritis: report of three cases. Ann In-
tern Med 1999; 130: 422-6.

15. SHINJO SK, PEREIRA RM, TIZZIANI VA, 

RADU AS, LEVY-NETO M: Mycophenolate 
mofetil reduces disease activity and steroid 
dosage in Takayasu arteritis. Clin Rheumatol 
2007; 26: 1871-5.

16.  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. 621-30.

17. CANTINI F, NICCOLI L, SALVARANI C, PADU-
LA A, OLIVIERI I: Treatment of longstanding 
active giant cell arteritis with infliximab: re-
port of four cases. Arthritis Rheum 2001; 44. 
2933-5.

18. MARTINEZ-TABOADA VM, RODRIGUEZ-
VALVERDE V, CARRENO L et al.: A double-
blind placebo controlled trial of etanercept in 
patients with giant cell arteritis and corticos-
teroid side effects. Ann Rheum Dis 2008; 67. 
625-30.

19. HOFFMAN GS, MERKEL PA, BRASINGTON 
RD, LENSCHOW DJ, LIANG P: Anti-tumor 
necrosis factor therapy in patients with dif-
ficult to treat Takayasu arteritis. Arthritis 
Rheum 2004; 50: 2296-304.

20. 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. 1567-9.

21.  SEKO Y, SATO O, TAKAGI A et al.: Restricted 
usage of T-cell receptor Valpha-Vbeta genes 
in infiltrating cells in aortic tissue of patients 
with Takayasu’s arteritis. Circulation 1996; 
93: 1788-90.

22. ROCHE NE, FULBRIGHT JW, WAGNER AD, 
HUNDER GG, GORONZY JJ, WEYAND CM: 
Correlation of interleukin-6 production and 
disease activity in polymyalgia rheumatica 
and giant cell arteritis. Arthritis Rheum 1993; 
36: 1286-94.

23. NISHIMOTO N, KISHIMOTO T: Interleukin 6: 
from bench to bedside. Nat Clin Pract Rheu-
matol 2006; 2: 619-26.

24. NISHIMOTO N, NAKAHARA H, YOSHIO-
HOSHINO N, MIMA T: Successful treatment 
of a patient with Takayasu arteritis using a 
humanized anti-interleukin-6 receptor anti-
body. Arthritis Rheum 2008; 58: 1197-200.

25. SEITZ M, REICHENBACH S, BONEL HM, 
ADLER S, WERMELINGER F, VILLIGER PM: 
Rapid induction of remission in large vessel 
vasculitis by IL-6 blockade. A case series. 
Swiss Med Wkly 2011; 141. w13156.

26. SPIES CM, BURMESTER GR, BUTTGEREIT F: 
Methotrexate treatment in large vessel vas-
culitis and polymyalgia rheumatica. Clin Exp 
Rheumatol 2010; 28. S172-S177.

27. NESHER G, BERKUN Y, MATES M, BARAS M, 
RUBINOW A, SONNENBLICK M: Low-dose 
aspirin and prevention of cranial ischemic 
complications in giant cell arteritis. Arthritis 
Rheum 2004; 50: 1332-7.

28. LEE MS, SMITH SD, GALOR A, HOFFMAN 
GS: Antiplatelet and anticoagulant therapy 
in patients with giant cell arteritis. Arthritis 
Rheum 2006; 54: 3306-9.

29. NARVAEZ J, BERNAD B, GOMEZ-VAQUERO 
C et al.: Impact of antiplatelet therapy in the 
development of severe ischemic complica-
tions and in the outcome of patients with gi-
ant cell arteritis. Clin Exp Rheumatol 2008; 
26: S57-S62.

30. SALVARANI C, DELLA BC, CIMINO L et al.: 
Risk factors for severe cranial ischaemic 
events in an Italian population-based cohort 
of patients with giant cell arteritis. Rheuma-
tology (Oxford) 2009; 48: 250-3.

31.  DENG J, YOUNGE BR, OLSHEN RA, GORONZY 
JJ, WEYAND CM: Th17 and Th1 T-cell re-
sponses in giant cell arteritis. Circulation 
2010; 121: 906-15.


