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Abstract: Vasculitis syndromes are relative rare conditions but can cause significant mortality 

and morbidity if not treated adequately. Recent advances in immunosuppressant therapy have 

radically changed the course of these diseases. However, the standard therapy is not always 

well tolerated by patients, and some cases are refractory to treatment. New therapeutic possibili-

ties have emerged with the use of so-called “biologics,” a new class of genetically engineered 

drugs used for inflammatory rheumatic diseases, including rheumatoid arthritis, ankylosing 

spondylitis, and psoriatic arthritis. In the present review, summarized are the most recent data 

on the efficacy and safety of biologics in the treatment of vasculitis syndromes that cannot be 

treated with standard therapy.
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Introduction
Vasculitis syndromes are a heterogeneous group of diseases characterized by the 

inflammation of the vessel wall. The consequence of vasculitis depends on the size and 

number of vessels involved. Potentially, any organ can be damaged, mainly the brain, 

liver, skin, gut, and kidney. Vasculitides may be classified in large- and medium-vessel 

vasculitides, which include polymyalgia rheumatica (PMR), giant cell arteritis (GCA), 

Takayasu arteritis (TA), polyarteritis nodosa (PAN), Kawasaki disease (KD), and 

small-vessel vasculitides, including antineutrophil cytoplasmic antibodies (ANCA)-

associated vasculitides (AAVs) and Henoch-Shonlein purpura. The AAVs include 

Wegener’s granulomatosis (WG), now defined as granulomatosis with polyangiitis 

(GPA), Churg-Strauss syndrome, and microscopic polyangiitis (MPA).1–3

Biologics currently used in the treatment of inflammatory rheumatic diseases 

include anti-TNF-alpha agents (infliximab, etanercept, adalimumab, golimumab, and 

certolizumab), anti-interleukin (IL)-6-receptor antibody (tocilizumab), and anti-CD20 

antibody (rituximab). These drugs are highly efficacious in treating the rheumatic 

diseases, although they can expose patients to an increased risk of severe infection. 

The present review summarizes the most recent findings on the use of these agents in 

the treatment of the different types of vasculitides.

Large- and medium-vessel vasculitides
Large-vessel vasculitides include a number of diseases ultimately affecting more-vital 

organs, and are potentially lethal. They include PMR, GCA, TA, KD, and polyarteritis 

nodosa.

Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
371

R e v ie  w

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/BTT.S37537

B
io

lo
gi

cs
: T

ar
ge

ts
 a

nd
 T

he
ra

py
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

mailto:marino.paroli@uniroma1.it
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/BTT.S37537


Biologics: Targets and Therapy 2012:6

Anti-TNF-alpha agents
Anti-TNF-alpha agents are the most widely used drugs for 

treating inflammatory rheumatic diseases. The rationale for 

their use in vasculitides relies on the fact that some studies 

have shown an increased concentration of tumor necrosis 

factor (TNF) in patients with different forms of vascular 

inflammation.4,5 A recent large study6 retrospectively analyzed 

99 patients with PMR included in different studies and treated 

with anti-TNF-alpha. Infliximab (IFX) was the anti-TNF-

alpha of choice in three studies, while etanercept (ETA) was 

in five. After anti-TNF-alpha treatment, prednisone reduction 

was observed in all studies. Clinical improvement was found 

in seven of seven studies, and laboratory improvement in at 

least 50% of inflammatory markers was observed in six of 

seven studies. This study demonstrated good clinical and 

laboratory response to anti-TNF-alpha therapy in patients 

with PMR, with or without glucocorticoid.

In another recent report,7 a 69-year-old woman was 

initially diagnosed as having PMR. Prednisone was 

progressively tapered to complete discontinuation a year 

and a half after PMR diagnosis. However, at that time, 

she started to complain of asthenia, abdominal cramping 

and pain on the left side, weight loss, and bloody diarrhea.  

A colonoscopy confirmed a diagnosis of left-sided ulcerative 

colitis (UC). Treatment with the anti-TNF-alpha adalimumab 

(ADA), 40 mg every 2 weeks subcutaneously along with 

prednisone, yielded rapid improvement of symptoms. This 

report highlights the beneficial effect of TNF-antagonists in 

vasculitis associated with UC. In another study, a case has 

been reported of a patient who had been initially diagnosed 

as having PMR. Because of refractory disease, treatment 

with ADA (40 mg every 2 weeks subcutaneously) along with 

prednisone and methotrexate (MTX) was initiated, yielding 

progressive improvement of symptoms and normalization 

of laboratory abnormalities.8

In a study on TA,9 84 patients (five personal cases 

and 79 patients from the literature) with refractory 

disease treated with anti-TNF-alpha were analyzed. All 

patients, except one, were inadequately controlled with 

other immunosuppressive regimens before anti-TNF-

alpha therapy. The first-line administration of anti-TNF-

alpha included 81% (68/84) IFX and 19% (16/84) ETA.  

Most patients received 5 mg/kg IFX combined with MTX 

or azathioprine. Thirty-one of 84 (37%) patients achieved 

a complete remission, and 45 (53.5%) were partial 

responders. There were eight (9.5%) nonresponders in all. 

Twenty-seven of 84 (32%) patients needed to increase the 

dose of anti-TNF-alpha because of uncontrolled disease, 

and 15 (18%) needed to switch to anti-TNF-alpha. The authors 

concluded that anti-TNF-alpha agents were an efficient 

therapy in refractory TA patients, although side effects (mainly 

infections) were observed in 20% of cases.

However, conflicting results on anti-TNF-alpha efficacy 

for TA have been also reported. Osman et al10 described two 

patients with TA: one with progressive TA despite manage-

ment with two different anti-TNF-alpha agents, IFX and 

ADA, and another who developed TA while treated with 

IFX for the management of preexisting Crohn’s disease. 

Their observations suggest that a multicenter, randomized 

study should be designed to assess the extent of resistance 

to these agents for managing TA.

Anti-TNF-alpha agents have been also tested in KD. IFX 

was administered successfully to a 1-month-old girl with 

refractory KD.11 Response to anti-TNF-alpha therapy was 

also observed in another study,12 in which cessation of fever 

occurred in 13 of 16 KD patients. There were no infusion 

reactions to IFX and no complications attributed to IFX 

administration in any of the treated patients. The authors con-

cluded that the success of TNF-alpha blockade in this small 

series of patients suggested a central role for TNF-alpha in 

KD pathogenesis. Conclusively, in consideration of the results 

reported here, anti-TNF-alpha does not appear at present to be 

an advisable treatment for large-vessel vasculitis syndromes, 

with the exception of a few selected cases. Further data from 

randomized controlled trials are urgently needed to clarify the 

role of anti-TNF-alpha in the therapy for these conditions.

Tocilizumab
Interleukin-6 (IL-6) plays a key role in inflammatory 

diseases. IL-6  multiple activities include the induction of 

antibody production, activation of Th17 cells, and increase 

of hepcidin, which is responsible for anemia and blast-cell 

colony formation. It is also involved in inflammation follow-

ing cardiac injury.13–16 Tocilizumab (TCZ) is a humanized 

antihuman IL-6 receptor monoclonal antibody designed to 

block IL-6 signaling. It has been approved in both the USA 

and EU for the treatment of rheumatoid arthritis. The ratio-

nale for its use in the treatment of vasculitis syndromes is cor-

roborated by several experimental pieces of evidence.4,17–24

In a relatively old study,25 anti-IL-6 receptor antibody 

TCZ was used to treat a 20-year-old woman with refractory, 

active TA complicated by UC. Treatment with TCZ improved 

the clinical manifestations of TA and the abnormal laboratory 

findings, and ameliorated the activity of UC. These results 

indicated that IL-6 receptor inhibition with TCZ might be an 

effective treatment option for TA.
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In a retrospective study,26 the outcomes of ten patients 

with relapsing/refractory GCA, TA, or PMR treated 

with TCZ were assessed. In particular, seven subjects 

had failed at least one second-line agent. The patients 

received treatment with TCZ for a mean period of 

7.8  months (range: 4–12  months). All patients entered 

maintained clinical remission during TCZ therapy. The 

authors concluded that TCZ led to clinical and serological 

improvement in patients with refractory/relapsing GCA, 

TA, or PMR.

In a case report,27 a 28-year-old patient with TA failed 

to respond to high doses of prednisone in combination 

with MTX, pulses of cyclophosphamide (CYC) and 

methylprednisolone, azathioprine, mycophenolate mofetil, 

and ADA. Monthly infusions of IFX 5 mg/kg were started 

for TCZ therapy (4–8  mg/kg at monthly infusions). 

An impressive improvement in clinical and laboratory 

parameters of disease activity occurred, allowing the 

reduction of the prednisone dose from 30 to 5  mg/day. 

However, after the eighth dose, the patient developed 

vascular disease progression in the aortic branches.

In another report,28 a patient with TA refractory to 

multiple conventional immunosuppressive agents and two 

TNF-α blockers was successfully treated with monthly 

TCZ infusions (8  mg/kg body weight) for 6 consecutive 

months. Clinical indices of disease activity, inflammatory 

markers and,18 the findings from fluorodeoxyglucose positron 

emission/computerized tomography normalized, while the 

prednisone dosage was able to be tapered.

In another study,29 a 63-year-old female diagnosed with 

PMR and started on corticosteroids could not be weaned 

off her steroid treatment. She was diagnosed with GCA 

with a temporal artery biopsy and ultrasound of the tem-

poral and axillary arteries. She was then treated with TCZ, 

and even a after her first infusion, the patient reported an 

excellent response, with normalization of her inflammatory 

markers, allowing subsequent reduction of the prednisolone 

dosage.

In another case report,30 a 65-year-old woman diagnosed 

with PMR was initially treated with prednisolone (20 mg/day) 

followed by the prompt disappearance of clinical symptoms. 

But when prednisolone was tapered to 8–10  mg/day, the 

disease flared repeatedly, and it was made worse by diabetes 

mellitus, hypertension, and osteoporosis. She was then 

treated with TCZ, and after five infusions, morning stiffness 

disappeared and disease remission ensued. Based on these 

data, TCZ appears to be a very promising biologic for the 

treatment of large-vessel vasculitides.

Rituximab
Rituximab (RTX) is a chimeric monoclonal antibody 

directed against the cell-surface protein CD20, which is 

selectively expressed on the B-lymphocyte lineage.31–37 The 

binding of RTX to CD20 causes the death of the target cell 

by different molecular and immunological mechanisms. 

Importantly, circulating B-cells remain undetectable in 

the peripheral blood for about 6–12  months following 

treatment with RTX.38 RTX is contraindicated in patients 

with active hepatitis B. Indeed, RTX-based treatment may 

induce increased significant replication of hepatitis B virus.39 

Moreover, RTX must be used very cautiously in patients 

with hepatitis C virus (HCV)-related hepatitis. In this regard, 

recent data suggest that RTX-based therapies induce an 

increase in HCV expression in hepatic cells, which may 

become a target for a cell-mediated immune reaction after the 

withdrawal of treatment and restoration of immune control. 

Although HCV-associated hepatic flares are frequently 

asymptomatic, life-threatening liver failure occurs in nearly 

10% of cases.40

In a clinical study41 three patients with active refractory 

TA were treated with B-cell depletion therapy using RTX, 

followed by remission of the disease. In another study,42 

a 6-year-old boy who had KD resistant to intravenous 

immunoglobulin and systemic steroids was treated with RTX, 

with rapid clinical, biological, and cardiac improvement. The 

treatment was also well tolerated.

RTX has also been found to be effective in polyarteritis 

nodosa. A case report of a 71-year-old man43 followed for 

polyarteritis nodosa and refractory to glucocorticoids and 

CYC was treated with RTX, with the subsequent disappear-

ance of biological inflammation and regression of ischemic 

lesions in the upper limbs.

A case of severe life-threatening HCV-associated 

polyarteritis nodosa successfully treated with RTX and a short 

course of corticosteroids without antiviral therapy has also 

been reported. The authors comment that this case, along with 

recently published data, emphasizes the value of B-cell-targeted 

therapy in this unusual form of HCV-associated vasculitis.44

From these and other data, however, conclusive advice 

cannot yet be given to clinicians on the use of RTX in large-

vessel vasculitides, and further study is needed to assess the 

role of this biologic in clinical practice.

Small-vessel vasculitides
Anti-TNF-alpha
Many concerns over the use of anti-TNF-alpha in AAV 

treatment have recently arisen. An association between 
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therapeutic inhibition of TNF and solid malignancies was 

observed during the Wegener’s Granulomatosis Etanercept 

Trial, which included 180 patients with GPA (Wegener’s). 

Post-trial follow-up data45 were available for 153 patients 

(85% of the original cohort), with a median follow-up 

time of 43  months. Fifty percent of these patients had 

received ETA. There were no differences in demographic 

characteristics between the etanercept and placebo groups. 

Thirteen new solid malignancies were detected, eight in the 

etanercept group and five in the placebo group. Compared 

to the general population, the risk of solid malignancies in 

the ETA group was increased, but was not different from the 

risk in the placebo group compared to the general population 

(SIR 2.89 [95% confidence interval 0.94–6.73]). All solid 

malignancies occurred in patients who had been exposed 

to CYC. The overall duration of disease and a history of 

malignancy before trial enrollment were associated with 

the development of malignancy during post-trial follow-up. 

It can be concluded, therefore, that the incidence of solid 

malignancies continued to increase during the long-term 

follow-up of Wegener’s Granulomatosis Etanercept Trial 

cohort. However, this could not be attributed solely to ETA 

exposure during the trial. Anti-TNF-alpha therapy with ETA 

appears to further increase the risk of malignancy observed in 

patients with GPA treated with cytotoxic agents, and should 

be avoided in these patients.

A role for anti-TNF-alpha has also been proposed for 

mixed cryoglobulinemia (MC), which can be included 

among the autoimmune reactions in the course of HCV 

infection. As known, HCV is often associated with self-

reactive immunity, which may complicate the course of the 

infectious disease.46

An interesting study47 was aimed at monitoring, 

prospectively for 14 weeks, six patients with actively 

replicating chronic hepatitis C for whom an anti-TNF-alpha 

treatment had been initiated for an associated rheumatoid 

arthritis. MC appeared in two of the six patients, and it 

persisted in two others. No patient developed any new signs 

of autoimmunity. HCV viraemia remained unchanged. 

However, these data indicate that TNF antagonists may 

favor emergence of MC in such patients. For all the reasons 

described above, the use of anti-TNF-alpha biologics is not 

advisable in patients with small-vessel vasculitides.

Rituximab
Unlike ant-TNF-alpha, the biologic RTX apparently shows 

the best efficacy in small-vessel vasculitis; RTX is an 

anti-CD20 chimeric monoclonal antibody. One of the first 

reports48 was about the successful, compassionate use of 

RTX in a patient with chronic, relapsing C-ANCA-associated 

WG. The patient initially responded to treatment with 

glucocorticoids and CYC. However, bone marrow toxicity 

during CYC treatment of a relapse precluded its further 

use. Azathioprine and mycophenolate mofetil treatment 

had failed to maintain remission of the WG, and MTX was 

contraindicated. The patient was given four 375 mg/m2 RTX 

infusions and high-dose glucocorticoids. Complete remission 

was associated with the disappearance of B-lymphocytes and 

C-ANCA. Glucocorticoid treatment was then discontinued. 

Eight months after the second course of RTX (18 months 

after the first course), the patient’s WG had remained in 

complete remission. The authors concluded that elimination 

of B-cells by RTX therapy might prove an effective and safe 

new treatment modality for AAV.

In a subsequent case report,49 a 26-year-old man with two 

relapses of WG was treated with a single standard course of 

RTX while continuing steroids and mycophenolate. After 

4 months, RTX led to the resolution of pulmonary lesions 

and caused rapid normalization of elevated anti-PR3. There 

were no side effects from RTX reported.

In another study,50 two women with myeloperoxidase-

ANCA-positive MPA and seven patients (five men and two 

women) with proteinase 3-ANCA-positive WG who were 

resistant to conventional therapy or who had repeatedly 

relapsed after cessation of CYC were treated with intravenous 

infusions of RTX once a week, two times (in three cases) or 

four times (in six cases). Eight of nine patients responded 

completely, and one case partially responded. Minor relapse 

in the nose occurred in two cases. No adverse events or major 

infections were noted.

In another case, a 42-year-old Caucasian woman who 

had been diagnosed with WG 15 years ago with end-stage 

renal failure was described.51 She suffered from continuous 

relapses involving pulmonary hemorrhage, and treatment 

became increasingly difficult. Symptoms resolved soon after 

a single administration of low-dose RTX.

Note that in 2011, the year that subtypes of AAV were 

officially renamed according to key pathological characteris-

tics, important progress was made not only in differentiating 

these subtypes, but also in understanding – and treating – their 

eponymous manifestations.52

In a retrospective study,53 the RTX tolerance of patients 

who had received at least two RTX maintenance infusions 

was analyzed. Identified were 28 patients (four with MPA 

and 24 with GPA; median age 55.5 years [range 18–78]; 

17 [60%] males) who received a median of four (range 2–10) 
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RTX maintenance infusions, with median follow-up of 

38  months (range 21–97) since diagnosis or last flare. 

None experienced an RTX infusion-related adverse event. 

Fifteen patients (among the 21 with available data) had 

hypogammaglobulinemia (predominantly IgM) prior to their 

last RTX maintenance infusion. Three had infectious events 

(one cutaneous abscess, one otitis, and one fatal case of H1N1 

flu). Two suffered pulmonary relapses shortly before a planned 

RTX maintenance infusion (both had increased antineutrophil 

cytoplasmic antibody levels), and one had CD19+ lymphocyte 

reconstitution. The conclusion of this study was that RTX 

maintenance therapy was well tolerated but did not completely 

prevent relapses or persistent “grumbling” disease.

However, a recent cohort study,54 involving more than 

200 patients and trials focused on RTX use for patients with 

refractory GPA and MPA, showed that RTX was not inferior 

to CYC for the induction of remission in severe GPA and MPA. 

In particular, the RAVE trial further showed that RTX was 

superior to CYC for patients with severe disease relapses. In 

addition, reports are emerging on the use of RTX for remission 

maintenance in chronically relapsing patients. All these studies 

underline the fact that RTX is the first proven alternative to 

CYC for remission induction in severe GPA and MPA. RTX is 

the preferred agent for patients presenting with severe disease 

flares, and its use has become the de facto standard of care for 

patients with chronically relapsing refractory GPA.

In a further study,55 43 patients with refractory GPA 

received at least two courses of RTX. All had remission of 

the disease during the depletion of B-cells, and the median 

time to the return of B-cells was 8.5  months. Relapses 

occurred in all patients after the reconstitution of B-cells, 

and these relapses were accompanied or preceded by an 

increase in ANCA levels. Infusion related adverse events 

occurred in 16 patients. During the period of B-cell depletion, 

30 infections requiring antimicrobial therapy were recorded. 

From this study, RTX appears to be effective and safe for 

the induction and maintenance of remission in patients with 

relapsing GPA. Repeated B-lymphocyte depletion seems to 

be associated with low risk of infections.

RTX appears to be effective also in CSS. CSS is usually 

considered a Th2-mediated disease, but Th1 and Th17 responses 

might also play a role. Corticosteroids, often in combination 

with cytotoxic agents, comprise standard therapy. However, 

a number of patients appear to be resistant to treatment, and 

there is a need for more effective regimens. B-cell depletion 

may be an effective treatment option for CSS.

A single-center, open-label pilot study56 using RTX 

(375 mg/m2/week × 4) for the induction of remission in CSS 

patients with renal involvement was carried out. Patients 

were eligible if they were untreated, had failed glucocorticoid 

therapy, or had failed glucocorticoid dose reductions because 

of disease relapses. Only three patients were enrolled. All 

achieved the primary end point of renal remission within the 

first 3 months and remained in renal remission during the year 

following RTX treatment. One patient experienced a nonrenal 

relapse (eye and joint involvement) at 6 months, coinciding 

with the reconstitution of CD19+ cells and eosinophilia. He 

was retreated with RTX, achieving remission within 6 weeks. 

No major adverse effects were recorded.

Excellent results have also been obtained by the use of 

RTX in MC. Immune-induced B-lymphocyte expansion 

represents the underlying pathological alteration frequently 

triggered by HCV infection.

Fifteen consecutive patients with type II MC (HCV-related 

in 12 of 15) were treated with RTX, 375 mg/m2 intravenously 

weekly for 4 weeks. Only medium- to low-dose steroids 

were allowed. All patients had active disease that was poorly 

controlled or difficult to manage with previous treatments, 

including corticosteroids in all cases. RTX proved effective on 

skin vasculitis manifestations (ulcers, purpura, and urticaria), 

subjective symptoms of peripheral neuropathy, low-grade 

B-cell lymphoma, arthralgias, and fever. Nephritis of recent 

onset went into remission in one case. Laboratory-increased 

C4 was associated with the clinical efficacy. Treatment was 

well tolerated, with no infectious complications.57,58

In a multicenter study,59 the effects of RTX in a large 

series of patients with active MC was evaluated. A significant 

clinical improvement was observed in a relevant percentage 

of cases, regardless the presence or absence of associated 

HCV infection. Importantly, cryoglobulinemic nephropathy, 

observed in 38 patients, significantly improved in 95% of 

cases. A complete remission of abdominal vasculitis was also 

observed in one patient. The safety of RTX was confirmed 

by the small number of side effects recorded during the 

6-month follow-up. According to these results, RTX may 

be regarded as a useful and safe pathogenetic treatment of 

cryoglobulinemic vasculitis.59,60 From analysis of these and 

other published studies, RTX appears a very powerful tool for 

the treatment of small-vessel vasculitides. Further controlled 

studies are needed to reinforce the current favorable data.

Other biologics
Other biologics are currently available for the treatment 

of either inflammatory rheumatic diseases or other 

autoimmune diseases. These include golimumab 

(an anti-TNF-alpha agent) and abatacept (a fusion protein 
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including the extracellular domain of CTLA-4 that inhibits 

the costimulation of T cells). Another is ustekinumab, an 

anti-IL-12 and IL-23 monoclonal antibody that is licensed 

for the treatment of plaque psoriasis but which is also 

investigated for other indications such as psoriatic arthritis, 

Crohn’s disease, and relapsing/remitting multiple sclerosis. 

Yet another is alefacept, which blocks costimulatory molecule 

LFA-3/CD2  interaction, inhibiting both CD4+ and CD8+ 

T-cell activation.

Regarding golimumab, very few and apparently conflicting 

data have been reported. In one study, the use of golimumab 

was suggested to be efficacious in uveitis and associated ocular 

vasculitis.61 However, Parekh et al62 reported the onset of WG 

in a patient treated with golimumab for rheumatoid arthritis.

Abatacept has recently been proven effective in cases 

of rheumatoid vasculitis.63 The rationale of abatacept use in 

vasculitides is based on both increased expression of CTLA-4 

by B- and T-cells64 and polymorphisms in the CTLA-4 gene 

observed in WG.65 However, additional studies are needed 

to assess the actual clinical usefulness of abatacept in 

vasculitis-syndrome therapy.

No data are currently available on the use of ustekinumab 

and alefacept in the treatment of vasculitides. An issue that 

must also be addressed is that in the near future, many new 

therapeutic agents for treating inflammatory rheumatic 

diseases, and possibly vasculitides, will be available, includ-

ing the so-called small molecules. In this regard, particular 

attention should be focused on the possibility of targeting 

proinflammatory Th17 cells, which play a pivotal role in the 

pathogenesis of most autoimmune diseases.66

Conclusion
Biologics used for treating moderate to severe inflammatory 

rheumatic diseases may have a pivotal role in the treatment 

of systemic vasculitides that have not responded to 

standard treatment or that cannot be treated with common 

immunosuppressants because of their side effects. The 

different types of vasculitides seem to respond to different 

biologics. In particular, TCZ appears to be particularly 

effective in large- and medium-vessel vasculitides, 

whereas RTX is effective in small-vessel vasculitides. 

It should be considered, however, whether the relevant 

findings are mainly from single case studies or small 

uncontrolled trials, and whether their use is still off-label. 

Large, randomized, prospective, double-blinded trials are 

warranted, to ascertain both the safety and efficacy of the 

currently available biologics in the treatment of refractory 

vasculitides. Finally, but not less importantly, biologics 

are very expensive drugs, and this must also be taken into 

account in practice.67
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