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ABSTRACT
For most patients with vasculitis, treat-
ment will result in prevention of mortal-
ity and also lead to clinical remission. 
This increased survival is of course most 
welcome, but the burden of surviving an 
episode of acute vasculitis consists of 
the effects of the disease as well as the 
adverse events from treatment. There-
fore, we have begun to explore the possi-
bility of withdrawing treatment in order 
to avoid long-term medication toxicities. 
Whilst this will reduce short-term side 
effects, if withdrawal leads to subse-
quent uncontrolled flares of disease, the 
need for additional therapy may out-
weigh any benefit from a drug-free holi-
day. For very mild forms of vasculitis, 
such as isolated skin vasculitis, the best 
option may be to avoid treatment alto-
gether. In those patients with vasculitis 
secondary to an identifiable agent such 
as drug toxicity or an infectious organ-
ism, discontinuing the offending drug or 
treating the infection will usually resolve 
or cure the vasculitis. In patients with 
localised vasculitis, surgical removal of 
the affected area can be curative. Other 
forms of vasculitis have a self-limited 
duration, after which there does not ap-
pear to be any clinical evidence of dis-
ease, such as is the case for the majority 
of patients with giant cell arteritis. By 
contrast, in many forms of vasculitis, es-
pecially those associated with the pres-
ence of anti-neutrophil cytoplasm anti-
body (ANCA), relapse occurs in at least 
half the patients. Where glucocorticoid 
therapy is used for any length of time, 
in doses of >5 mg/day, side effects are 
almost universal. Adding a concomitant 
agent in the attempt to shorten the course 
and/or reduce the dose of glucocorticoid 
treatment may be effective, but can also 
result in toxicity from the alternative 
agent, and leaves the patient on immu-
nosuppressive therapy. More toxic ther-
apy, such as cyclophosphamide, usually 
is administered only for a limited time or 
cumulative amount, in order to achieve 
induction of remission or flare in severe 

disease. The advent of targeted biologic 
therapy offers the opportunity to provide 
more effective, less toxic and perhaps 
more long-lasting control of disease. 
Rituximab in small-vessel vasculitis can 
result in long-lasting control of disease, 
for 18 months or more, from a single 
course of treatment. Suppression of the 
interleukin-6 pathway may be effective 
in large-vessel vasculitis. Unfortunate-
ly, none of these therapies is capable 
of “cure” for the majority of patients. 
Therefore, discontinuation of therapy 
remains unachievable for most patients 
with vasculitis, at least in the first few 
years of disease. Short courses of inten-
sive, aggressive therapy are followed by 
the use of maintenance treatment. Long-
term follow-up studies are required to 
determine the potential benefit of early, 
more effective control of vasculitis. 

What is vasculitis?
The systemic vasculitides are an un-
common set of disorders characterised 
by inflammation of blood vessels lead-
ing to end organ damage (1). They vary 
from trivial to life-threatening (2), and 
occur at all ages. For many forms, thera-
py can be organ- and life-saving (1), but 
is also the cause of significant morbidity 
(3) and in itself carries a mortality risk 
(2, 3). Therefore, in considering treat-
ment for a patient with vasculitis, it is 
important to attempt to determine the 
precise need for the treatment, the qual-
ity or characteristic of the treatment, and 
its duration. It is also important to be 
able to assess treatment response quan-
titatively, if possible. For some patients, 
no treatment may be required because 
the condition is self-limiting, whereas 
in others with much more severe multi-
organ disease, treatment is essential to 
prevent morbidity and early mortality.

What therapies are necessary to 
treat vasculitis?
No pharmacological therapy
In patients with small-vessel vasculitis 
limited to the skin, no treatment may be 
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safer than treatment (4). Patients treated 
with colchicine had significantly more 
adverse events (mainly gastrointestinal 
toxicity) than those on placebo in a small 
randomised trial of isolated cutaneous 
vasculitis (4). Simple management such 
as elevating the legs and avoiding pro-
longed standing may reduce the burden 
of the disease. There is no evidence that 
Henoch-Schönlein purpura responds to 
immunosuppression, which should be 
avoided in most cases (5).

Glucocorticoids
Steroids on their own are effective in 
the management of most cases of giant 
cell arteritis. Typically the patient will 
be treated with high doses of glucocor-
ticoids (1 mg/kg per day) on a reducing 
course over a period of 18–24 months 
to discontinue therapy (6). The risk of 
relapse is about 30% (7). Symptom con-
trol is usually achieved very early; by 
contrast, toxicity is considerable, occur-
ring in more than 80% of patients, and 
may seem to outweigh the benefits (8).  
Steroids can be used as part of the man-
agement of other forms of vasculitis 
and often form the core of any treat-
ment plan. However there is a tendency 
to over-use steroids, especially early 
on, and the evidence for a differential 
effect from very high doses of steroid 
such as 3 x 1g IV methylprednisolone, 
compared to smaller doses, is relatively 
modest. In very severe anti-neutrophil 
cytoplasm antibody- (ANCA-) associat-
ed vasculitis, there is no additional early 
benefit to IV methylprednisolone pulses 
on top of standard steroid therapy plus 
cyclophosphamide, compared to addi-
tional plasma exchange (9), although 
in subsequent follow-up, the distinction 
between the effect of plasmapheresis 
and methylprednisolone was less clear 
(10). Unfortunately, systemic features 
such as muscle cramps, joint pain and 
malaise do not respond rapidly to drugs 
such as cyclophosphamide, methotrex-
ate or azathioprine. By contrast, the 
steroid response is often immediate. 
Unfortunately the burden of high-dose 
steroids is considerable, especially in 
the elderly. In a recent review of the 
European Vasculitis Study group co-
horts of patients with primary systemic 
ANCA-associated vasculitis, the one-

year mortality was 11.1%, of whom 
59% died because of therapy-associated 
events. The majority of these are likely 
to have been steroid-related (3).  
These data raise a concern that our at-
tempt to suppress the inflammatory re-
sponse in vasculitis carries the risk of 
causing significant harm. Therefore ef-
forts have been initiated to reduce the 
overall drug toxicity, starting with a re-
duction in overall steroid use. Attempts 
to rapidly withdraw corticosteroids in 
patients with giant cell arteritis by using 
concomitant therapy with methotrexate 
(11-13) were only modestly successful. 
Rapid withdrawal of glucocorticoids, 
supported by either methotrexate or tu-
mour necrosis factor inhibitor therapy 
has not been successful at controlling 
disease (14, 15). On meta-analysis, there 
was at most a modest benefit from meth-
otrexate (13). However, not all patients 
with a rapid steroid withdrawal regimen 
actually relapsed, raising the possibil-
ity that for some patients with giant cell 
arteritis (around 15%), a shorter course 
of steroid therapy might be effective, 
leading to permanent discontinuation.  If 
we could identify these patients in ad-
vance, their treatment regimen could be 
planned to avoid excess steroid burden.  
In ANCA-associated vasculitis, reduc-
ing the overall use of glucocorticoid 
therapy carries a significant risk fac-
tor for relapse (16). Not surprisingly, 
therefore, there have not been any 
randomised controlled trials without 
glucocorticoid therapy to date for AN-
CA-associated vasculitis. Two studies 
currently in progress are designed to as-
sess the potential for reducing the total 
steroid dose: a study assessing plasma 
exchange versus standard therapy in 
ANCA vasculitis includes a stratifica-
tion for patients to receive a reduced 
dose of glucocorticoid (0.5 mg/kg/day), 
compared to 1mg/kg/day as standard 
therapy (PEXIVAS,  http://clinicaltrials.
gov/ct2/show/NCT00987389); the oth-
er study is looking at the role of a Com-
plement 5a inhibitor in the management 
of systemic vasculitis (CLEAR, Chem-
oCentryx, http://www.controlled-trials.
com/ISRCTN53663626), and will be 
testing the effect of this compound for 
some patients in the absence of any glu-
cocorticoid therapy.  

Immunomodulatory therapies 
for vasculitis 
Methotrexate, azathioprine, lefluno-
mide, mycophenolate mofetil, ciclo-
sporin and cyclophosphamide are 
amongst a number of immunosuppres-
sive agents used to manage patients 
with vasculitis. Cyclophosphamide is 
a cytotoxic agent which revolutionised 
the management of small-vessel multi-
system vasculitis such as the ANCA-
associated vasculitides, reducing the 
mortality from over 80% at one year to 
less than 10% at 18 months (1, 17), as 
well as showing benefit in a small series 
of cases with resistant giant cell arteritis 
(18). However it carries considerable 
risk, including long-term toxicities of 
increased risk of bladder cancer, infer-
tility, hair loss, and sepsis. Short cours-
es of cyclophosphamide, for example 
2 mg/kg/day orally for up to 6 months 
(19), can be very effective as induc-
tion regimens for systemic vasculitis 
followed by maintenance therapy with 
less toxic regimens, e.g. azathioprine or 
methotrexate (19, 20). Pulse high-dose 
intravenous cyclophosphamide given 
as 15 mg/kg on 6 to 10 occasions over 
three to six months as induction therapy 
delivers even less total cyclophospha-
mide than the daily oral regimen (ap-
proximately one-third less) but with 
similar achievement of remission, and 
allowing for the possibility of a repeat 
course of treatment if the patient relaps-
es (21, 17). Although it is not clear what 
the upper limit of safety of cyclophos-
phamide is, it has been suggested that 
cumulative doses below 35 g are safer 
than those above this level (22, 23), es-
pecially in terms of cancer risk.  
On the other hand, relapse is a major 
concern for patients with vasculitis, oc-
curring in about 50% of patients with 
ANCA-associated vasculitis (24) and 
potentially causing further end-organ 
damage, and increasing mortality risk 
in some (25), but not all (17), studies. 
Therefore, it is not always obvious 
what is in the best interest of the in-
dividual patient: is it better to use less 
cyclophosphamide with an increased 
risk of relapse, which can be treated 
if necessary with more cyclophospha-
mide – or should the patient be exposed 
to more cyclophosphamide to reduce 
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the risk of relapse, thereby inevitably 
increasing the long-term potential tox-
icity from cyclophosphamide?
Methotrexate has been used in patients 
with localised granulomatosis with pol-
yangiitis (GPA) (26). However, it has 
been suggested that patients receiving 
methotrexate have a much higher risk 
of relapse, and of a subsequent need 
to switch to cyclophosphamide (27). 
However, these data are based on a 
study of patients randomised to receive 
twelve months of steroids plus either 
methotrexate or cyclophosphamide for 
treatment of localised GPA, after which 
all therapies were discontinued. Most 
patients subsequently relapsed. If pa-
tients had been allocated to longer-term 
methotrexate therapy – i.e. for at least 
3 or 4 years – it is possible that the re-
sults would have been different. After 
all, rheumatologists are experienced in 
managing patients with chronic inflam-
matory diseases, particularly rheuma-
toid arthritis, with long-term metho-
trexate therapy, with evidence that 80% 
continued methotrexate for 5 years 
(28). There are limited data concerning 
methotrexate in Takayasu arteritis; it 
was the most commonly used concomi-
tant immunosuppressive agent used in 
a large cohort of patients from Turkey 
(29), but there are no controlled trials.  
Mycophenolate mofetil appears to have 
similar efficacy to cyclophosphamide 
for induction of remission in ANCA-
associated vasculitis (30), but appears 
inferior to azathioprine for maintenance 
(31). A very small open label study of 
mycophenolate mofetil showed benefit 
in 10 patients with Takayasu arteritis 
(32). Azathioprine has been used for 
many years as a maintenance agent for 
systemic vasculitis (19). In one trial, 
high-dose azathioprine was effective 
as induction therapy for patients who 
failed to respond to cyclophosphamide 
for systemic vasculitis (33). Trials of 
leflunomide are confined to patients 
who had granulomatosis with poly-
angiitis and only localised disease; very 
high doses (up to 40 mg/day) can induce 
remission and are superior to metho-
trexate for maintenance, but cause more 
adverse events (34, 35).
Specific, targeted therapies are avail-
able for some forms of vasculitis. In 

Kawasaki disease, the treatment is with 
high dose of intravenous immunoglob-
ulin (IVIG) and high doses of aspirin 
for 5 days, following which all thera-
pies are discontinued (36). In resistant 
cases, some additional steroid therapy 
might be used, but this is controversial.  
In one study, a single large dose of ster-
oid made no difference to the outcome 
(37), whilst a more recent study of 15 
days of regular steroids 2 mg/kg in ad-
ditions to IVIG reduced coronary artery 
complications significantly (38). Kawa-
saki disease appears to be a “one-shot” 
condition in most cases. However, there 
are reports of premature cardiovascular 
events in adults who suffered the dis-
ease in childhood, regardless of wheth-
er or not they had developed coronary 
artery aneurysms during the acute ill-
ness (39).  
Long-term use of IVIG in ANCA-asso-
ciated vasculitis is limited by expense 
and potential hazards (such as hepatitis 
C contamination in the early days). It 
has the potential to modulate immuno-
logical reactions and has successfully 
been used for therapy in severe vascu-
litis, but its effects are temporary (40, 
41). Specific targeting of B cells by 
rituximab may be an effective regimen 
in ANCA-associated vasculitis (42, 43, 
44) and in cryoglobulinaemic vasculitis 
(45). However, B cell depletion is tem-
porary and therefore re-population of 
these cells often leads to recrudescence 
of the underlying disease (46).
Limited data are available concerning 
the benefit of gusperimus, a less toxic 
immunosuppressive agent, in control-
ling resistant cases of granulomatosis 
with polyangiitis (47, 48), but this ther-
apy has been shown to be associated 
with relapse of disease on discontinu-
ation, and therefore long-term mainte-
nance would be required.

Conclusions
The natural history of different forms of 
vasculitis provides a rationale to decide 
the duration of therapy. For self-limiting 
forms of vasculitis, supportive therapy 
to limit damage and prevent mortality 
or organ failure should be followed by 
complete discontinuation of therapy 
very rapidly, as is the case for Kawa-
saki disease. Similarly, when vasculitis 

is secondary to an infectious insult (49) 
(e.g. streptococcal-related rheumatic 
fever, bacterial endocarditis, hepatitis B 
(50)) or chemical insult (e.g. cocaine- 
(51) or levamisole-induced vasculitis 
(52)), then treatment of the organism or 
discontinuation of the chemical is the 
main therapeutic intervention, although 
temporary immunosuppression may be 
required. By contrast, other viral infec-
tions associated with vasculitis such as 
hepatitis C are more difficult to eradi-
cate and therefore on-going therapy is 
likely to be needed, both for the mani-
festations of the vasculitis as well as 
for controlling the viral load. Giant cell 
arteritis is relapsing in up to a third of 
individuals (53). Takayasu arteritis has 
a very long natural history and leads 
to irreversible ischaemia, if untreated 
(54). ANCA-associated vasculitis has a 
mortality of over 85% if untreated, and 
the natural history of treated ANCA 
vasculitis suggests that at least 50% of 
patients will relapse between 5 and 10 
years from diagnosis (1). It seems un-
likely that discontinuation of therapy is 
a feasible option for most patients with 
primary vasculitis until we have a better 
understanding of the underlying patho-
physiologic mechanisms so that they 
can be directly targeted.
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