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Abstract
We describe the effect of interleukin 6 (IL-6) blockade 
using tocilizumab (TCZ) for inducing and maintaining 
remission of refractory polyarteritis nodosa (PAN). Three 
patients with refractory PAN defined according to the 
American College of Rheumatology criteria were treated 
with TCZ infusions (8 mg/kg) on a monthly basis. All of 
them had severe cutaneous and articular involvement 
with elevated biological inflammatory markers. One 
suffered from a neuritis multiplex and one from renal and 
digestive damage. All three patients were dependent on 
high doses of glucocorticoids (above 0.5 mg/kg) and two 
of them were resistant to immunosuppressive drugs. All 
patients achieved and maintained clinical response and 
normalisation of the inflammation acute-phase proteins 
after a few weeks of treatment with TCZ. Prednisolone 
could be reduced by an average of 41–13 mg/day. These 
first case reports suggest that IL-6 blockade using TCZ 
could be a therapeutic alternative to induce remission in 
patients with polyarteritis nodosa resistant or intolerant to 
the reference treatment.

Polyarteritis nodosa (PAN) is a systemic 
necrotising vasculitis of the medium-sized and 
small-sized arteries. It has been associated with 
hepatitis B virus (HBV) infection in around 
36% of cases and has become less common 
due to the discovery and widespread use of 
antiviral agents against HBV, HBV vaccines 
and the improved safety of blood transfu-
sion. The annual incidence of PAN currently 
ranges from 0 to 1.6 cases per million inhabi-
tants in Europe.1 The clinical presentation is 
most commonly associated with constitutional 
symptoms (eg, fever, weight loss, myalgia 
and arthralgia), and the disease spectrum 
ranges from involving one organ to polyvis-
ceral failure.2 The thrombosis or rupture of 
the inflamed arteries induces ischaemia or 
haemorrhage in different organs with a risk 
of life-threatening complications. There is 
currently no biological test to facilitate diag-
nosis. Diagnosis is therefore primarily based 
on the results of histopathological samples 

showing vascular inflammatory lesions mixed 
with lymphocytes, macrophages, neutrophils, 
eosinophils with frequent fibrinoid necrosis.

Treatment of primary PAN is currently based 
on glucocorticoids (GC) and cyclophospha-
mide (CYC) and is guided by the Five-Factor 
Score.3 The duration of treatment is at least 
12 months, but relapses occur in between 
20% and 50% of HBV-negative patients after 
2 years.4 These traditional treatments are not 
always effective or well tolerated in the long 
run and new anti-inflammatory strategies 
required for these rare inflammatory diseases.

Here, we present three case reports of 
patients with primary PAN, according to the 
American College of Rheumatology criteria, 
successfully treated with tocilizumab, an 
anti-interleukin 6 (IL-6) therapy.

Case reports
Case 1
A 39-year-old woman was in care since 2006 for 
systemic PAN revealed by a necrotic purpura 
. The initial diagnosis was based on the pres-
ence of small and medium vessel vasculitis on 
the deep skin biopsy, an aneurysm on renal 
artery imaging, negative immunological tests 
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Key messages

What is already known about this subject?
►► Corticosteroids and cyclophosphamide are the 
recomended treatments for polyarteritis nodosa 
(PAN)  but they are not always effective or well 
tolerated.

What does this study add?
►► Three patients with PAN had a dramatic therapeutic 
response to tocilizumab. 

How might this impact on clinical practice?
►► Tocilizumab could be a promising therapeutic 
appoach for patients with PAN.
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(cryoglobulin, antiphospholipid, antineutrophil cyto-
plasmic, antinuclear antibodies, rheumatoid factor) and 
negative HBV serology (table  1). She was successively 
treated with methotrexate (MTX), then GC (1 mg/kg/
day) and mycophenolate mofetil (2 g per day), nine 
intravenous bolus of CYC relayed by oral CYC (3 mg/kg/
day) with partial efficacy on constitutional symptoms and 
biological inflammatory syndrome (C reactive protein 
(CRP) between 59 and 126 mg/L over the following 
months). CYC was replaced by infliximab 5 mg/kg every 
6 weeks associated with low-dose GC and MTX (10 mg 
per week) over a period of 4 years, but infliximab was 
stopped because of a paradoxical psoriasis due to anti-
tumour necrosis alpha (TNFα), resulting in a relapse of 
PAN. CYC pulse therapy and GC (1 mg/kg/day) were 
restarted, but the patient remained dependent on high 
levels of GC (>40 mg/day). Intravenous TCZ 8 mg/kg was 
initiated in December 2015 and repeated every 4 weeks. 
The patient described a dramatic improvement of her 
general health status with a progressive decrease of CRP 
to 1 mg/L which allowed for tapering GC from 50 mg to 
10 mg/day after 4 months of TCZ (figure 1A). One year 
later, she is still asymptomatic with no signs of inflamma-
tory syndrome. She is still receiving TCZ every 4 weeks 
and 5 mg of prednisolone per day.

Case 2
A 52-year-old woman in care since 2009 for a necrotic 
purpura and arthritis had a medical history involving 
obesity, diabetes and chronic obstructive pulmonary 
disease. Treatment in the early years was mainly based 
on colchicine with low-dose GCs and dapsone since 2010 
(table 1).

In 2013, the patient’s skin condition degraded abruptly. 
She experienced a wide range of skin necrosis, livedo, 
bubbles and intraoral ulcerations. The deep subcuta-
neous biopsy found a vasculitis of small and medium 
vessels. HBV serology was negative. MR angiography of 
the right arm showed multiple aneurysms. The patient 
received MTX associated with GC (60 mg/day), which 
lacked efficacy. Extensive and destructive cutaneous and 
muscle lesions led to a more aggressive approach with 
pulse CYC and finally, oral CYC at 3 mg/kg/day with GC 
(0.7 mg/kg/day) followed by azathioprine and resulted 
in the remission of PAN. The haematological toxicity of 
immunosuppressive treatments hampered our ability to 
increase azathioprine to the target dose, and the patient 
relapsed as soon as GCs were decreased to below 25 mg/
day. The patient was disabled by anaemia (8 g/dL) and 
osteoporosis with vertebral fractures.

As sparing corticosteroids and immunosuppressive 
drugs became crucial, TCZ 8 mg/kg intravenous was 
introduced and resulted in the clinical remission of PAN 
and the tapering of corticosteroids from 35 to 9 mg over 
6 months (figure 1b). At 1 year of treatment, she remains 
asymptomatic receiving TCZ every 4 weeks and 5 mg of 
prednisolone per day.

Case 3
A 35-year-old man with no significant prior medical history 
presented suffering from multiple arthritis, myalgia, tenosy-
novitis, subcutaneous nodules, paraesthesia in the dominant 
hand, weight loss and biological inflammatory syndrome was 
referred to our institution (table 1). HBV serology and all 
the immunological tests were negative. CRP was elevated at 
393 mg/L. He was initially successfully treated with predniso-
lone (80 mg/day) but reported a relapse when prednisolone 
was reduced to around 40 mg/day. 18 F-fluorodeoxyglu-
cose positron emission combined with CT (FDG-PET/CT) 
revealed increased FDG uptake in the bone marrow 
and multiple subcutaneous and intramuscular nodules 
(maximum standardised uptake value at 5.6) (figure 2). A 
deep skin biopsy with necrosis inflammation of small-sized 
and medium-sized vessels led to the diagnosis of PAN.

The patient was treated by oral prednisolone (1 mg/
kg/day) and intravenous immunoglobulin (2 g/kg) with 
a modest and a short-term (less than 1 week) effect on 
CRP and poor clinical benefit. Given the high levels of 
inflammation, general symptoms and the dependence 
of very high doses of GC, TCZ 8 mg/kg was introduced. 
Three days after the start of the treatment, the patient 
reported an improvement of his general health status with 
a decreasing CRP to 12 mg/L. The condition continued 
to improve despite the reduction of prednisolone from 
60 to 30 mg over the following 3 months (figure 1c). The 
FDG-PET/CT, conducted 4 months after the beginning 
of TCZ, was normal (figure 2). Ten months after starting 
treatment, the patient no longer requires corticosteroids. 
We have, therefore, begun to space out the TCZ infusion 
to every 6 weeks.

Discussion
While the physiopathology of idiopathic systemic PAN 
is less well-known, the fundamental role of proinflam-
matory cytokines is no longer questioned. General 
symptoms and elevation of CRP are frequent and signif-
icant in PAN. IL-6 levels are very elevated in large vessels 
vasculitis and associated with constitutional symptoms 
and CRP. The essential function of TNF alpha in the 
expression of major histocompatibility complex class II 
suggests a central role of T cells in this pathology, major 
macrophage activation and a release of proinflammatory 
cytokines such as IL-1 and IL-6.2

TCZ is now a new therapeutic option for large vessel 
vasculitis (giant-cell arteritis or Takayasu disease) for 
patients resistant to or dependent on GCs.5–7 One case 
of amyloidosis secondary to PAN treated with tocili-
zumab, previously reported, also showed a good response 
of inflammatory markers including serum amyloid A 
protein.8 The role of proinflammatory IL-6, the data 
observed in patients with large vessel vasculitis and this 
other case of PAN treated by TCZ, argue the use of tocili-
zumab in our three patients suffering for refractory PAN. 
All patients have consented to receive TCZ and are still 
under treatment at this time.
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Figure 1  Patients’ markers of disease activity and 
treatment. CRP (mg/L), dose of GC (mg per day) and PGA 
(0 to 10). AZT, azathioprine; CRP, C reactive protein; CYC, 
cyclophosphamide; GC, glucocorticoids; IGIV, intravenous 
immunoglobulin; MTX, methotrexate; PGA, physician global 
assessment; TCZ, tocilizumab.

Figure 2  FDG-PET/CT of the third patient before treatment 
and 4 months later. FDG-PET, 18 F-fluorodeoxyglucose 
positron emission tomography.

If TCZ is known to artificially decrease CRP levels, all 
of our patients presented dramatic clinical improvement 
which allowed us to significantly reduce the doses of GCs. 
The tolerance of TCZ in our patients and generally in 
patients with other indications remains good.5–7

A few patients with PAN have been treated with other 
biological agents such as anti-TNF agents infliximab and 
etanercept which, in the reported cases,9 10 has generally 
resulted in a good clinical response. However, vasculitis 
has also been described as a complication of anti-TNF 
agent infliximab and etanercept, making the choice of 
this agent difficult in the context of PAN.11 There are no 
data on the efficacy of rituximab in PAN. Thus, IL-6 may 
be the right target for PAN treatment like it has been 
recently shown for giant-cell arteritis.5

Many uncertainties remain regarding duration of treat-
ment, long-term side effects in this context and its place 

as first-line treatment, treatment for relapses or to spare 
GCs. However, regarding the low incidence of idiopathic 
PAN and the issue of therapeutic trials in rare diseases, 
it is inconceivable to wait for results of controlled trials 
to allow patients with PAN to benefit from the TCZ in 
case of refractory PAN or more frequently to prevent GC 
long-term side effects in a pathology with a very limited 
therapeutic arsenal.
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