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Introduction
Vasculitic neuropathies are a heterogeneous group 
of peripheral nerve disorders associated with vas-
culitis, either nonsystemic (only affecting the 
peripheral nerve) or systemic vasculitis (Table 1). 
Systemic vasculitis can occur as primary vasculitis 
with no other reason for the vasculitis, or second-
ary vasculitis as a complication of other autoim-
mune or infectious disease [Collins, 2012]. The 
common feature of all vasculitic neuropathies is an 
inflammation of the vasa nervorum, mainly the 
epineural arteries of the nerve, leading to throm-
bosis and subsequently to ischaemic damage.

If the neuropathy is part of an already known sys-
temic vasculitis, diagnosis is not difficult to make. 
However, if the neuropathy is the first manifesta-
tion of vasculitis, diagnosis may be difficult, since 
only a part of the vasculitic neuropathies shows 
the typical clinical picture of mononeuritis multi-
plex. Therefore, if vasculitic neuropathy is sus-
pected, an extensive diagnostic pathway is 
necessary to confirm or to exclude the diagnosis.

There are no studies, which investigated the inci-
dence or prevalence of vasculitic neuropathy. 
Systemic vasculitic diseases themselves have an 
annual incidence of about 60–140/million, includ-
ing about 30% secondary systemic vasculitis 

[Watts et  al. 1995; Gonzalez-Gay and Garcia-
Porrua, 1999]. In all patients who undergo nerve 
biopsy because of unclear neuropathy, about 1% 
overall have vasculitis [Kissel et al. 1985; Davies 
et al. 1996]. In some systemic vasculitis, especially 
large vessel vasculitic diseases, neuropathy is rare; 
in others neuropathy even belongs to the diagnos-
tic criteria (Table 2) [Basu et al. 2010].

Pathogenesis
Inflammation of the walls of nutrient and epineu-
ral arteries is the main pathophysiological fea-
ture in vasculitic neuropathy. However, since the 
underlying vasculitic diseases have different aeti-
ologies, the common final path in the vasa ner-
vorum is thrombosis and ischaemic damage. 
Although the nerve is diffusely affected by the 
vasculitic process, the tissue at risk is a border 
zone in the proximal to middle section of the 
nerve, where the most axonal damage occurs 
[Dyck et al. 1972; Morozumi et al. 2011]. In cry-
oglobulinemia, a direct pathogenic role of fre-
quently detectable antisulfatide antibodies is 
discussed [Alpa et al. 2008]. The pain in vascu-
litic neuropathies may be associated with an 
increased expression of nerve growth factor 
(NGF) in the affected nerves [Yamamoto et al. 
2003].
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Clinical features and diagnostic procedures
About 35–65% of the vasculitic neuropathy 
patients show the typical clinical picture of a 
mononeuropathia multiplex. However, half of the 
patients show other clinical types, mostly painful 
sensorimotor axonal neuropathy or, rarely, pure 
sensory neuropathy, mostly with an asymmetric 
pattern. About 10–40% of biopsy-proven vascu-
litic neuropathies can occur as distal-symmetric 
neuropathy [Davies et  al. 1996; Claussen et  al. 
2000; Bennett et al. 2008]. There is no association 
of a distinct clinical picture with the underlying 
vasculitic disease. Most affected nerves are the 
peroneal and/or tibial nerve, on the upper extrem-
ity ulnar nerve seems to be involved most fre-
quently. Almost all vasculitic neuropathies 
develop acutely or subacutely, a chronic develop-
ment over years can occur in rare cases. Unspecific 
symptoms, such as weight loss, fever or fatigue, 

have been reported in 80% of neuropathy with 
systemic vasculitis and in about 50% of patients 
with nonsystemic vasculitic neuropathy (NSVN).

Neurographic examination reveals multifocal 
axonal neuropathy with reduced compound mus-
cle action potential (CMAP) amplitudes. In elec-
tromyography, one can see a neurogenic pattern 
including spontaneous muscle fibre activity, poly-
phasic, extended and/or high-amplitude motor 
unit action potentials.

If a systemic vasculitis or another underlying 
reason for the neuropathy has not been detected 
yet, a variety of laboratory tests should be per-
formed. This includes a routine testing in all 
patients with neuropathy of yet unknown reason 
and, if inflammatory or vasculitic neuropathy is 
suspected, a more detailed laboratory investiga-
tion (Table 3).

If there is no evidence of a systemic vasculitis by 
other parameters (clinical manifestations, autoan-
tibodies, etc.) nerve biopsy is required. Usually, 
sural nerve biopsy with or without muscle biopsy 
has been used to detect vasculitic neuropathy. An 
interesting alternative is the combined biopsy of 
the superficial peroneal nerve together with the 
peroneus brevis muscle [Agadi et  al. 2012]. 
Although controlled trials are lacking, peroneal 
nerve/muscle biopsy could be more effective since 
in the case of muscle involvement, the more distal 
peroneus brevis muscle may be more frequently 
involved than the gastrocnemius muscle.

The main pathological feature of vasculitis is a 
wall-damaging intramural infiltration [Collins 
et al. 2010] (Figure 1). The guideline on NSVN 
from the Peripheral Nerve Society provides 
diagnostic criteria for probable and definite vas-
culitic neuropathy. The diagnosis of definite vas-
culitic neuropathy includes (1) inflammatory 
cells in the vessel wall accompanied by patho-
logic evidence of acute or chronic vascular wall 
damage, and (2) no evidence of another primary 
disease that mimics vasculitis pathology (lym-
phoma, lymphomatoid granulomatosis or amy-
loidosis) [Collins et al. 2010]. Probable vasculitic 
neuropathy can be suspected, if (1) the criteria 
for definite vasculitic neuropathy are not com-
pletely fulfilled, (2) the neuropathy is predomi-
nantly axonal and (3) perivascular inflammation 
plus signs of vascular damage or pathological 
predictors of vasculitic neuropathy [Collins 
et al. 2010].

Table 1. Classification of vasculitides associated with neuropathy 
(according to Collins et al. [2010]).

Primary systemic vasculitis
1. Small vessel vasculitis
Microscopic polyangiitis
Eosinophilic granulomatosis with polyangiitis (Churg–Strauss syndrome)
Granulomatosis with polyangiitis (GPA)
Essential mixed cryoglobulinemic (non-Hepatitis C)
Henoch–Schönlein purpura
2. Medium vessel vasculitis
Polyarteritis nodosa
3. Large vessel vasculitis
Giant cell arteritis
Secondary systemic vasculitis
1. Connective tissue diseases
  Rheumatoid arthritis
  Systemic lupus erythematosus
  Sjögren’s syndrome
  Systemic sclerosis
  Dermatomyositis
  Mixed connective tissue disease
2. Sarcoidosis
3. Behcet’s disease
4. Infections (hepatitis B and C, HIV, cytomegalovirus and others)
5. Drugs
6. Malignancy
7. Inflammatory bowel disease
8. Hypocomplementemic urticarial vasculitis syndrome
Nonsystemic or localized vasculitis
1. Nonsystemic vasculitic neuropathy
2. Diabetic radiculoplexus neuropathy (DRPLN)
3. Localized cutaneous or neuropathic vasculitis
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Primary systemic vasculitis
Primary systemic vasculitis has been classified 
according to the diameter of the affected vessels, 
including three groups of vasculitis: small-vessel, 
medium-vessel and large-vessel vasculitis. The 
frequency of neuropathy in the different diseases 
varies between 5% and 80% (Table 2). However, 
since the most frequent diameters in nerves and 

muscles are between 50 and 300 µm, vasculitic 
neuropathy occurs mainly in the small- and 
medium-sized vasculitides (Table 2).

Large vessel vasculitis
The large vessel vasculitis includes two disease 
entities: giant cell arteritis and Takayasu arteritis. 

Table 2. Frequency of neuropathy in vasculitic diseases.

Disease Frequency Reference

Primary systemic vasculitis
Giant cell arteritis Rare [Chia et al. 1996; Koike et al. 2013]
Polyarteritis nodosa 65–85% [Schaublin et al. 2005; Ohyama et al. 2013b]
Churg–Strauss syndrome 65–80% [Hattori et al. 1999; Zwerina, 2008]
Granulomatosis with polyangiitis 5–50% [Schaublin et al. 2005; De Souza et al. 2010]
Microscopic polyangiitis 6–75% [Hattori et al. 2002; Schaublin et al. 2005]
Cryoglobulinemia 30–70% [Cacoub et al. 2008; Collins and Periquet, 2008]
Secondary systemic vasculitis
1. Connective tissue diseases
Systemic lupus erythematosus 20–27% [Vital et al. 2006; Servioli et al. 2007]
Rheumatoid arthritis 15–70% [Voskuyl et al. 2003; Agarwal et al. 2008; Muramatsu 

et al. 2008]
Sjögren’s syndrome 30–45% [Delalande et al. 2004; Terrier et al. 2007]
Systemic sclerosis (scleroderma) 5–30% [Dyck et al. 1997; Collins and Periquet, 2008]
2. Others
Infections (hepatitis B virus,  
hepatitis C virus (HCV), HIV)

5–70% [Said and Lacroix, 2005; Schaublin et al. 2005; Cacoub 
et al. 2008; Collins and Periquet, 2008, Ohyama et al. 
2013b]

Sarcoidosis 5–10% [Chen and McLeod, 1989; Allen et al. 2003; Vital et al. 
2008]

Malignancy Rare* [Oh et al. 1991; Fain et al. 2007]
Drugs Rare [Schapira et al. 2000; Thaisetthawatkul et al. 2011]

Table 3. Laboratory investigations in suspected vasculitic neuropathy.

Basic neuropathy screening Vasculitis suspected

Full blood count Antinuclear antibodies (ANA)
Erythrocyte sedimentation rate Antineutrophil cytoplasmic antibodies (ANCA)
C-reactive protein Extractable nuclear antigens (ENA)
Fasting glucose (2 consecutive days) Rheumatoid factor
Electrolytes Anti-CCP antibodies
Renal and liver function Cryoglobulins
Creatine kinase HIV serology
Serum protein immunofixation Urine analysis (microalbuminuria?)
Hepatitis B and C serology Cerebrospinal fluid analysis
Thyroid function Angiotensin-converting enzyme
 Soluble interleukin-2 receptor
 Antineuronal antibodies
 Serum complement C3, C4
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Both diseases are normally not associated with 
neuropathies, but with central nervous system 
involvement.

Medium-sized vessel vasculitis
This group includes classic polyarteritis nodosa 
(PAN), Kawasaki disease and thromboangiitis oblit-
erans. Both latter diseases are not associated with 
neuropathy, whereas in PAN, involvement of the 
peripheral nervous system can frequently be seen.

Polyarteritis nodosa
The PAN is a rare systemic vasculitis (annual 
incidence in European countries 0.1–1.6 cases/
million inhabitants) of the medium-sized arteries 
and not associated with glomerulonephritis 
[Hernandez-Rodriguez et al. 2014]. According to 
the definition of the Chapel Hill consensus con-
ference, arterioles, capillaries and venules are not 
affected [Hiemstra et al. 2010]. PAN is an immune 
complex vasculitis and in about one third of the 
PAN patients, hepatitis B is involved in the patho-
genesis. Interestingly, other chronic infections, 
such as parvovirus B19, hepatitis C, HIV or strep-
tococci can also led to PAN. An observed reduc-
tion of incidence may be due to the widespread 
vaccination against hepatitis B. In contrast to the 
antineutrophil cytoplasmic antibody (ANCA)-
associated vasculitides, there are no typical 
autoantibodies in PAN. Histological features 
include infiltration of vessel walls with polymor-
phonuclear neutrophils, predominantly in 

branching points. In active lesions, fibrinoid 
necrosis is frequently seen. The clinical symptoms 
include weight loss, livedo reticularis, testicular 
pain, myalgia, kidney involvement and visceral 
artery aneurysms. PAN is mostly a monophasic 
disease and the prognosis depends on the involved 
organ systems. If the heart or the central nervous 
system is involved, prognosis is poor. Recently, 
the French vasculitis group proposed a revised 
five-factor score to estimate the prognosis of PAN 
[Guillevin et  al. 2011]. Up to 75% of the PAN 
patients have neuropathy, which led to the inclu-
sion of neuropathy into the American college of 
rheumatology diagnostic criteria [Basu et  al. 
2010]. Clinically, the neuropathy presents mainly 
as painful mononeuropathia multiplex, but typi-
cal chronic inflammatory demyelinating polyneu-
ropathy (CIDP) has also been described in 
association with PAN.

Small vessel vasculitis
Churg–Strauss syndrome. Churg–Strauss syn-
drome (CSS) is a vasculitis of the small vessels 
and was first described in 1951 by Churg and 
Strauss. After years of prodromi (asthma, rhini-
tis), most patients develop an intermittent phase 
of eosinophilia and eosinophilic infiltrates (mainly 
pulmonary), then vasculitic manifestation with 
cutaneous, gastrointestinal, sinusitis, arthralgia 
and neuropathy. Involvement of PNS occurs in 
about 75–80% of patients, and the neuropathy is 
mainly mononeuropathy multiplex, less often 
pure sensory or axonal sensorimotor neuropathy. 
The histopathological picture includes granulo-
matous vasculitis of the small and medium-sized 
arteries, arterioles, capillaries and venules with 
eosinophilic infiltrates in the peripheral blood. 
Blood examination reveals eosinophilia and 40–
70% of the patients have pANCA.

Granulomatosis with polyagiitis. Granulomatosis 
with polyagiitis (GPA) is a granulomatous disease 
of the upper and/or lower respiratory tract (local-
ized), often associated with rapid-progressive glo-
merulonephritis and a subsequent development 
of systemic vasculitic disease. Rhinitis can also be 
observed and many patients develop fully gener-
alized syndrome with pulmonary and renal 
involvement including alveolar haemorrhage. 
Almost all patients are positive for c-ANCA, 
which are mainly directed against proteinase 3. 
The pathophysiology of GPA is quite well under-
stood: there is a necrotizing vasculitis of smaller 
vessels (arterioles, capillaries, venules), in which 

Figure 1. Immunohistochemistry of peripheral 
nerve vasculitis. Epineural vessel with extensive 
lymphocyte infiltration and subtotal stenosis. Staining 
of lymphocytes with anti-LCA (lymphocyte common 
antigen) antibody. (Courtesy of J. Weis, Aachen.)
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the ANCA induce activation and degranulation of 
granulocytes with consecutive endothelial dam-
age. During this process, tumour necrosis factor 
(TNF)-alpha and interleukin (IL)-1 induce the 
translocation of proteinase 3 to the endothelial 
surface and adherence of neutrophils to endothe-
lial cells, followed by degranulation of the neutro-
phils (ANCA-cytokine-sequence mechanism). 
About 20–25% of GPA patients develop neuropa-
thy, mostly mononeuritis multiplex or, rarely, 
mononeuropathy of a cranial nerve. In rare cases, 
the neuropathy may be the first symptom of GPA.

IgG4-related disease
IgG4-related systemic disease is a recently recog-
nized systemic disease, which can include a vari-
ety of organ systems [Beyer et  al. 2014]. This 
syndrome is mainly characterized by elevated 
IgG4 serum levels and an increased level IgG4+ 
plasma cells in biopsy (see the review by Perez 
Alamino and colleagues [Perez Alamino et  al. 
2013]). An IgG4-associated neuropathy has been 
described in single case reports, but the incidence 
of neuropathy in this syndrome has not been 
established yet [Ohyama et al. 2013a; Yokoi et al. 
2014].

Microscopic polyangiitis
Microscopic polyangiitis (MPA) is a necrotizing 
vasculitis mainly of lung and kidney capillaries 
and is associated with pANCA, or, less frequently, 
cANCA [Schonermarck et  al. 2001]. Clinically, 
the patients show glomerulonephritis, lung 
involvement, abdominal pain and skin purpura. 
Neuropathy has been found in 10–50% and mon-
oneuropathia multiplex is the most common fea-
ture [Agard et al. 2003; Ribi et al. 2010; Suppiah 
et al. 2011].

Secondary systemic vasculitis
This is a heterogeneous group including vasculitis 
associated with infectious diseases, connective tis-
sue diseases or malignancies as well as drug-
induced vasculitides.

Connective tissue diseases
Systemic lupus erythematosus. Neurological 
involvement in systemic lupus erythematosus 
(SLE) includes cerebral vasculitis, transverse 
myelitis and peripheral neuropathy. About 20% of 
SLE patients have neuropathy, which can be 

classical distal-symmetric or mononeuropathia 
multiplex [Andrade et al. 2004; Collins and Peri-
quet, 2008]. Neurophysiological studies show an 
axonal type in 70–80% and a more demyelinating 
type in 20% [Florica et al. 2011]. One third have 
autonomic involvement [Rafai et al. 2007].

Systemic sclerosis
Polyneuropathy in systemic sclerosis (SSc) seems 
to be more frequent than initially suspected. Up 
to 30% of the SSc patients have neuropathy, 
mostly sensory symptoms and small fibre dys-
function [Collins and Periquet, 2008]. 
Interestingly the gut motility disturbance in these 
patients is caused by an autonomic neuropathy of 
the gastrointestinal tract [Di Ciaula et al. 2008].

Sjögren’s syndrome
Sjögren’s syndrome is clinically characterized by a 
sicca syndrome (dry eyes/dry mouth) since the 
exocrine glands are affected by the autoimmune 
process. SS-A and/or SS-B antibodies can be 
found in the most patients [Beyer et  al. 2014]. 
Sjögren’s syndrome can occur as a primary dis-
ease, but can also be a part of another connective 
tissue disease as secondary Sjögren’s syndrome. 
The incidence of neuropathy has been reported 
between 2% and 64%, but only a smaller part of 
them are vasculitic neuropathies. Clinically, sym-
metric and asymmetric neuropathies as well as 
small fibre neuropathies can be seen [Birnbaum, 
2010]. In addition, the trigeminal nerve can be 
affected and autonomic neuropathies have been 
reported.

Rheumatoid arthritis
Neuropathy occurs in 15–50% of rheumatoid 
arthritis (RA) patients. Peripheral neuropathy in 
RA can have different origins, therefore, nonvas-
culitic neuropathy, such as entrapment mononeu-
ropathy and drug-induced polyneuropathy must 
be recognised. The main clinical feature is a distal 
symmetric sensorimotor neuropathy [Schaublin 
et al. 2005].

Paraneoplastic vasculitic neuropathy
The typical paraneoplastic neuropathy is a pure 
sensory neuronopathy (Denny–Brown) associ-
ated with antineuronal autoantibodies (mostly 
anti-Hu). However, every other clinical type of 
neuropathy has been described as paraneoplastic. 
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The most associated tumours are small cell lung 
cancer, gynaecological cancer and lymphoma. 
The first descriptions of paraneoplastic vasculitic 
neuropathy came from Torvik and Berntzen in 
1968 and from Johnson and colleagues in 1979 
[Torvik and Berntzen, 1968; Johnson et al. 1979]. 
These patients had vasculitic neuropathy associ-
ated with renal cell carcinoma, small cell lung 
cancer or lymphoma. A bigger series was reported 
by Oh, who described the clinical features of 26 
patients with paraneoplastic vasculitic neuropa-
thy, mainly associated with SCLC and lymphoma 
[Oh, 1997]. High cerebrospinal fluid protein con-
tent and high erythrocyte sedimentation rate were 
suggestive of vasculitic paraneoplastic neuropa-
thy. Most patients with paraneoplastic vasculitic 
neuropathy present clinically with mononeu-
ropathia multiplex or asymmetric polyneuropa-
thy. In case of suspected paraneoplastic vasculitic 
neuropathy, the examination of antineuronal 
autoantibodies, especially anti-Hu, may be help-
ful. Anti-Hu has a high specificity for paraneo-
plastic aetiology and more than 90% of anti-Hu 
positive patients have small cell lung cancer. In 
contrast to most other paraneoplastic neuropa-
thies, vasculitic neuropathies seem to respond to 
immunosuppressive treatment with steroids or 
cyclophosphamide (CYC).

Hepatitis C/cryoglobulinemia
Various chronic infections can be associated with 
cryoglobulinemia. Cryoglobulins are immuno-
globulins that precipitate at temperatures <37°C. 
The cryoglobulinemia can be asymptomatic or 
induces a small-vessel, immune-complex-medi-
ated vasculitis. Most cases occur in hepatitis C 
infections. Although most of the hepatitis C 
patients develop cryoglobulinemia, only 15% of 
them show clinical signs of vasculitic disease. 
Purpura of the skin, renal involvement and 
arthralgia are the main clinical features and 30–
70% of the patients develop neuropathy [Cacoub 
et al. 2008]. Most of the neuropathies are monon-
europathia multiplex or symmetric sensorimotor 
neuropathy. In rare cases, a pure sensory neurop-
athy could be observed [Schaublin et al. 2005]. In 
some patients, autoantibodies against the GM1-
ganglioside or antisulphatide antibodies could be 
detected [Alpa et al. 2008]. It is unclear, whether 
these autoantibodies are a bystander phenome-
non or directly involved in the pathophysiology of 
the axonal damage. In infection-associated vascu-
litis, antigen removal by antiviral treatment is as 
important as immunosuppression and patients 

with hepatitis C virus HCV and cryoglobulinemia 
will receive antiviral treatment in the first line. If 
no improvement can be seen, combination of 
antiviral and immunosuppressive treatment is 
necessary (see treatment).

Other secondary systemic vasculitides
In sarcoidosis, mononeuropathia multiplex and 
typical CIDP have been described [Vital et  al. 
2008]. Most neuropathies respond to steroids, 
and (in CIDP types) to intravenous 
immunoglobulins.

Inflammatory bowel disease (IBD) is rarely asso-
ciated with neuropathy. Figueroa and colleagues 
just recently reported a 20-year incidence of 0.7% 
in a population-based study [Figueroa et  al. 
2013]. Most of the IBD-associated neuropathies 
seem to be nonvasculitic [Kararizou et al. 2012].

Behcet’s disease is characterized by recurrent oral 
aphthae and several systemic clinical features, 
such as ocular disease, skin lesions, arthritis and 
genital aphthae. In most Behcet’s patients with 
neurological complications, central nervous sys-
tem involvement is much more frequent than 
neuropathy [Noel et al. 2013].

Drug-induced vasculitis has been reported in a 
variety of drugs. Naproxene has induced a leuko-
cytoclastic vasculitis including neuropathy 
[Schapira et al. 2000]. Minocycline, an antibiotic 
has been reported to induce a NSVN 
[Thaisetthawatkul et  al. 2011]. Treatment with 
propylthiouracil, an antithyroid drug, led to an 
ANCA-positive vasculitis including neuropathy 
[Frigui et al. 2008]. Other drugs with induction of 
vasculitis are penicillin, cocaine, heroin, pheny-
toin, all in which discontinuation improved the 
vasculitis [Schapira et al. 2000].

Nonsystemic vasculitis of the peripheral 
nervous system
Vasculitic neuropathy can occur without any sys-
temic involvement and is then called NSVN. This 
type of neuropathy often develops subacute, 
although at least one third of the patients show a 
progressive course. Even there is no histological 
examination, NSVN should be suspected if an 
axonal neuropathy is asymmetric, progressive and 
painful and is associated with disabling paresis. 
Neurophysiological examination reveals axonal 
motor or sensorimotor neuropathy. Nerve biopsy 
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should be performed in the case of suspected 
NSVN. However, about 50% of patients with sus-
pected vasculitic neuropathy are lacking histologi-
cal examination. If biopsy has been performed, 
the main histopathological finding is intramural 
infiltration with vascular wall damage. The 
Peripheral Nerve Society recently published a 
guideline on the diagnosis, investigation and 
treatment of NSVN [Collins et al. 2010]. In this 
consensus report, criteria for definite, probable 
and possible vasculitic neuropathy have been 
established.

As already stated in neuropathies associated with 
systemic vasculitis, no randomized controlled 
treatment trials are available for the treatment of 
NSVN. There is a recommendation to treat 
NSVN patients with corticosteroids (start with 
prednisolone 1 mg/kg/day) with a slow tapering 
over months. Alternatively, a treatment regimen 
with initial high-dose prednisolone pulse (500–
1000 mg prednisolone for 3–5 days), followed by 
tapering the dose can be used. In rapid progres-
sive neuropathy, CYC pulse therapy can be used, 
followed by long-term immunosuppression with 
methotrexate or azathioprine. CYC should be 
used together with mesna to reduce the probabil-
ity of haemorrhagic cystitis. For toxicity reasons, 
CYC should not be used for more than 6–12 
months. Two cohort studies suggest that combi-
nation therapy may be more effective [Davies 
et al. 1996; Collins et al. 2003]. Although there is 
only evidence in primary vasculitis and not on 
NSVN, in treatment-resistant cases, rituximab, 
plasma exchange or intravenous immunoglobu-
lins could be used [Levy et al. 2005; Stone et al. 
2010].

Diabetic and nondiabetic lumbosacral 
radiculoplexus neuropathy
A mostly painful affection of lower limb nerve 
roots, lumbosacral plexus and peripheral nerves 
can occur in diabetic (diabetic lumbosacral radic-
uloplexus neuropathy [DLRPN]) or nondiabetic 
(lumbosacral radiculoplexus neuropathy 
[LRPN]) patients has been identified as a form of 
microvasculitis. Interestingly, DLRPN is not 
associated with increased severity of the diabetes, 
but affects also patients with stable diabetic situa-
tion. The disease is usually monophasic and spon-
taneous recovery can be seen, but is often 
incomplete, leaving the patients with weakness 
and sensory symptoms. It typically develops acute 
or subacute and shows an asymmetric 

distribution of affected nerves, plexus and/or 
roots, leading to the picture of a mononeuropathia 
multiplex of the lower limbs. Histological exami-
nation revealed nerve ischaemia, caused by micro-
vasculitis [Dyck et  al. 1999]. Upper limb 
involvement can occur in DLRPN/LRPN. 
However, a separate upper limb variant has 
recently been described [Massie et al. 2012].

Treatment

Primary systemic vasculitis and NSVN
In general, neuropathy associated with systemic 
vasculitis should be treated according to the 
guidelines of the disease. However, standard 
treatment of systemic vasculitic neuropathy 
(SVN) and classical NSVN are corticosteroids. A 
dose of 1 mg/kg daily is mostly recommended. 
During the following months, there should be a 
reduction of 5–10 mg every other week, until a 
maintenance therapy using 5–10 mg predniso-
lone daily is achieved. Osteoporosis prophylaxis 
should be initiated for every steroid treatment 
longer than 2 weeks. If patients have severe neu-
ropathy, high-dose corticosteroids (1000 mg 
daily) can be initiated for 3–5 days, followed by 1 
mg/kg daily. If the patient has axonal damage, a 
strong improvement will not be seen in the first 
few weeks. In patients with SVN, systemic param-
eters, such as erythrocyte sedimentation rate or 
C-reactive protein can be used as a control for 
effective treatment. In NSVN, no surrogate 
parameter has been identified yet to control treat-
ment success. In a recent study, neuropathy has 
been reported to occur in about 15% of ANCA-
associated vasculitis and improvement has been 
seen in 40% of the patients [Suppiah et al. 2011].

In many severe cases, CYC has been used addi-
tionally or subsequently to corticosteroids. Since 
daily orally CYC has substantial side effects, pulse 
therapy is recommended, mostly in dosages 0.6–
0.75 g/m2 every 2–4 weeks. To avoid bladder tox-
icity mesna should be added to treatment. The 
classical long-term treatment to maintain remis-
sion includes methotrexate (20–25 mg/weekly) or 
azathioprine (1–2 mg/kg/day). In GPA patients, 
leflunomide can be used in the long-term treat-
ment [Metzler et al. 2007].

Mycophenolate mofetil (MMF) is another immu-
nosuppressant that has been used to treat vasculi-
tis patients. In an open-label pilot trial MMF 
could induce maintained remission in 13 out of 
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17 patients with GPA with only mild side effects 
[Silva et  al. 2010]. However, in another study, 
relapses have been more frequent and occurred 
more quickly using MMF treatment, when com-
pared with azathioprine [Hiemstra et  al. 2010]. 
Therefore, MMF use in vasculitis is still under 
debate and there are no data on its effect on vas-
culitic neuropathy. In lupus, MMF has been 
equally effective to azathioprine with fewer side 
effects [Maneiro et al. 2014].

Recently, rituximab was established as an effec-
tive treatment in patients with MPA and GPA 
and has been licensed for ANCA-associated 
vasulitis recently. Rituximab is an anti-CD20 
monoclonal antibody, targeting mainly B cells. 
In the meantime, Rituximab is considered as 
first-line treatment of ANCA-associated vasculi-
tis. In a recent study, rituximab was as effective 
as CYC in the treatment of ANCA-associated 
vasculitis (197 patients, more effective in induc-
tion of remission after relapse) [Stone et  al. 
2010]. Rituximab was also effective in the treat-
ment of cryoglobulinemic vasculitis [De Vita 
et al. 2012]. Normal dosage is 375 mg/m2 four 
times every week.

Intravenous immunoglobulins (IvIg) have been 
described to be effective in some patients with 
NSVN and SVN in single case reports and smaller 
case series [Levy et  al. 2003, 2005]. If steroids 
and/or CYC show no treatment effect, IvIg may 
be a suitable alternative.

Vasculitis associated with infections
If vasculitic neuropathy is associated with hepa-
titis C, antiviral treatment including pegylated 
interferon-alpha, ribavirin, and/or telaprevir and 
boceprevir [Chiche et al. 2012]. Ferri and col-
leagues [Ferri et al. 2011] reported 87 patients 
with cryoglobulinemic vasculitis, independent 
of hepatitis C status, which responded well to 
rituximab. In this study, skin purpuric lesions 
improved in 74%, vasculitic leg ulcers in 87%, 
nephropathy in 95% and neuropathy in 44% 
and rituximab was considered as a safe and 
effective treatment.

Plasma exchange is used in mixed cryoglobuline-
mia, since it is able to remove circulating cryoglo-
bulins. However, no randomized controlled trials 
have been reported and only some of the patients 
seem to respond [Rockx and Clark, 2010; Ramos-
Casals et al. 2012].

Concluding remarks
About 30–50% of all vasculitis patients exhibit 
signs of peripheral neuropathy. Neuropathies 
associated with systemic vasculitis should be 
treated according to the guidelines of the underly-
ing disease. NSVN will be treated with steroids, 
or in severe/progressive cases, CYC pulse therapy. 
Some patients need long-term immunosuppres-
sion. Rituximab is an effective alternative to 
cyclophosphamide in the treatment of vasculitic 
neuropathies and is licensed for ANCA-associated 
vasculitis.
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