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Abstract
Polyarteritis nodosa is a primary systemic necrotizing vasculitis whose evolution follows, in many cases, a chronic remitting-
recurrent course with refractoriness to conventional immunosuppressants. We report here the clinical case of a 75-year-old
patient with serologies suggestive of past hepatitis B virus infection who presented a flare of polyarteritis nodosa with great
secondary functional impairment. She had not responded to several previous immunosuppressants and required high doses of
glucocorticoids to control the flare. After the initiation of biological therapy with tocilizumab, the patient experienced a rapid and
marked clinical and analytical improvement, going into clinical remission and being able to remarkably lower the corticosteroid
dose and stop the rest of the immunosuppressants. There was no evidence of hepatitis B virus reactivation or changes in the titers
of any of the parameters related to the aforementioned infection. This clinical case represents the first case reported in the
literature about the successful and safe treatment of polyarteritis nodosa with tocilizumab in a patient with serologies suggestive
of past hepatitis B virus infection.
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Introduction

Polyarteritis nodosa (PAN) is defined as a necrotizing arteritis
of medium or small arteries that is not associated with glomer-
ulonephritis or with positivity of anti-neutrophil cytoplasmic
antibodies (ANCA) [1]. It usually conditions a multi-organ
disease in which the most frequent manifestations involve
the skin, joints, muscles, and the peripheral nervous and di-
gestive systems, while the lung is not usually affected.
Subtypes characterized by involvement of a single organ, or
exclusively cutaneous, are also distinguished [2].

Currently, there are no defined clinical guidelines for the
treatment of PAN, and the therapeutic regimens used in it are

frequently extrapolated from the treatment of ANCA-
associated vasculitis (AAV) [3]. Few studies have been car-
ried out with the aim of evaluating the best therapeutic options
in PAN, and the vast majority of them focus on the role of
systemic glucocorticoids (GC) and cyclophosphamide (CYC)
[4, 5]. Cases of cutaneous PAN are usually treated with non-
steroidal anti-inflammatory drugs or colchicine and, when re-
fractory, with GC, dapsone, hydroxychloroquine, or other im-
munosuppressants [6]. In systemic PAN, the choice of treat-
ment depends on the presence of severity criteria, usually
defined by a Five Factor Score (FFS) ≥ 1 [4]. Cases lacking
severity criteria (FFS = 0) are treated with GC, adding immu-
nosuppressants in refractory cases or as GC sparing agents [7].
In cases with severity criteria (FFS ≥ 1), the combination of
GC and CYC is the cornerstone in the induction treatment [4,
5]. In these cases, maintenance of remission is usually
achieved with the combination of GC and methotrexate
(MTX) or azathioprine (AZA), or in cases of intolerance or
contraindications to the latter two, with mycophenolate [8, 9].

More than 50% of patients with PAN not associated with
hepatitis B virus (HBV) infection have a relapse despite im-
munosuppressive treatment [10]. On other occasions,
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treatment is not well tolerated or needs to be withdrawn due to
adverse effects. It is on these cases that bringing in new ther-
apeutic strategies and “off-label” treatments becomes highly
relevant in this disease. To date, the use of biological therapies
in PAN has not been evaluated through clinical trials and the
scientific evidence is based on what has been observed in
some reported cases.

There are only a few case reports in the literature about the
treatment of PAN with tocilizumab (TCZ) [11–16], most of
which show favorable results, suggesting the possible role of
this molecule in its treatment. The apparent successful use of
other biological therapies in PAN, mainly anti-TNFα and ri-
tuximab, has also been reported [17, 18].

There are no cases reported to date regarding the safety of
treatment with TCZ in patients with PAN and serologies sug-
gestive of past HBV infection, defined as those with a nega-
tive surface antigen (HBsAg) and positive antibodies against
the core antigen (anti-HBc), accompanied or not, by hepatitis
B virus surface antibodies (anti-HBs). In this work, we present
the first described case of successful and safe treatment with
TCZ of refractory PAN, in a patient with serologies suggestive
of past HBV infection.We conducted a review of the literature
on the current evidence of PAN treatment with TCZ.

Literature review

We conducted a comprehensive review of the English litera-
ture to find data on treatment of PAN with TCZ. The
MEDLINE/Pubmed, EMBASE, Scopus, and Web of
Science databases were searched combining the following
keywords: “polyarteritis nodosa” AND “tocilizumab.” We
did not put time limitations regarding the publication dates.
Search was conducted in February 2020. We reviewed the
abstracts of the relevant studies and retrieved the appropriate
articles. Articles cited as references in the identified papers
were also reviewed. Pediatric cases were excluded. We iden-
tified 6 papers which reported 15 cases of adult patients with
PAN treated with TCZ.

Case presentation

We present the case of a 76-year-old patient diagnosed at
70 years, in December 2013, with cutaneous PAN due to
livedoid lesions and panniculitis in the lower extremities. A
skin biopsy was performed that reported signs of septal fibro-
sis in the subcutis and inflammatory changes compatible with
PAN. In December 2015, the patient presented with myalgia
and paresthesia in the lower extremities with a neurophysio-
logical study compatible with sensory axonal polyneuropathy,
meeting the 1990 classification criteria for classic PAN of the
American College of Rheumatology [19] and the definitions

of the International Chapel Hill Consensus Conference of
2012 [1]. Serum detection of anti-proteinase 3 and anti-
myeloperoxidase antibodies was negative. The patient also
showed positivity for the antibodies of the anti-phospholipid
syndrome anti-β2-glycoprotein IgM, confirmed on more than
two occasions 12 weeks apart, with the rest of the antibodies
of the anti-phospholipid syndrome negative and without meet-
ing Sapporo’s 1999 classificatory criteria given the absence of
clinical criteria. A serological study of HBVwas performed in
which positive total anti-HBc and anti-HBs were observed,
the latter at high titers (> 100 IU/L), with negative HBsAg,
normal liver function, and undetectable viral load, suggestive
of past HBV infection with natural immunity. Given the poor
control of the symptoms and the prediction of an intensifica-
tion in treatment with high doses of GC, the risk of reactiva-
tion of HBVwas assessed as intermediate, and anti-viral treat-
ment with tenofovir was started.

The patient’s disease was characterized by a chronic
relapsing-remitting course, which required maintenance treat-
ment with prednisone combined with various immunosup-
pressants, the latter detailed in Fig. 1. Since the moment of
her diagnosis, the patient had always been treated with GC,
requiring high doses in many occasions.

In April 2018, the patient presented a clinical worsening
with peripheral neurological progression and increased mus-
cle and neuropathic pain in the lower extremities with great
secondary limitation. Likewise, a worsening of livedo
reticularis and nodular skin lesions suggestive of panniculitis
(Fig. 2) was observed. At that time, the patient was under
immunosuppressant treatment with mycophenolic acid
1080 mg/24 h and prednisone 10 mg/day and had abandoned
anti-viral prophylactic treatment in January 2017, as the dose
of prednisone could have been reduced below 10 mg/24 h.
Analytically, she had elevated acute phase reactants—C-reac-
tive protein 8.98 mg/dL (< 0.5 mg/dL)—and anemia, with a
hemoglobin of 10 g/dL (> 12 g/dL). In order to study the
extension of the disease activity and rule out involvement of
other target organs, a brain magnetic resonance imaging was
performed. In order to study the extension of the disease ac-
tivity and rule out involvement of other target organs, a brain
magnetic resonance imaging was performed where non-
specific nodular T2 hyperintensities were observed, isolated
and at the onset of the supratentorial and protuberance white
matter confluence. These alterations were considered to be
related to either PAN or anti-phospholipid syndrome antibod-
ies. With the intention of controlling the new symptoms, the
prednisone dose was increased to 30mg/24 h. At that time, the
Birmingham Vasculitis Activity Score (BVAS) version 3 was
5.

Despite the absence of severity criteria indicated by a 1996
FFS of 0 since the three predominant clinical manifestations
of our patient are not included in this index, inflammatory and
vasculit ic skin involvement, limiting progressive
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polyneuropathy, and myalgia can lead to serious, chronic dis-
ease with high interference from a functional point of view, as
occurred in our patient.

Given the lack of clinical response, the severe functional
deterioration presented by the patient, and the inability to de-
crease the high doses of GC in an elderly patient with multiple
comorbidities and an important Cushingoid phenotype, it was
decided to start biological treatment with intravenous TCZ in
September 2018, at a dose of 8 mg/kg/month (600 mg/month).
The infusions were well tolerated by the patient. As side effects,
the patient presented neutropenia below 1500 total neutrophils
and, despite the fact that stopping treatment with TCZ is not
indicated until < 1000 neutrophils, it was decided to adopt a
more conservative approach and temporarily stop it for
3 months until the neutrophil count recovered.

Currently, the patient has received 11 doses of intravenous
TCZ over 14 months with significant clinical and biological
improvement, remaining in remission with a BVAS of 0. At
this time, the patient is asymptomatic, without myalgia or neu-
ropathic pain in lower extremities and without new skin lesions.
Analytically, she presents a normalization of acute phase reac-
tants and an improvement on hemoglobin (Fig. 3). Regarding
concomitant medication, it has been possible to stop mycophe-
nolic acid and decrease the prednisone dose to 2.5 mg/day
(84% reduction in prednisone dose compared with the dose
prior TCZ treatment), with the corresponding improvement in

her secondary Cushing’s syndrome (Fig. 4). No reactivation of
HBV has been observed, defined as the new detection of serum
HBV-DNA (more than 2.0 log copies/ml to more than 3.0 log
copies/ml) in a patient with a previously undetectable viral load,
positivization of HBsAg, or the increase in alanine aminotrans-
ferase (ALT) values> 2 times the upper value of normality in
two consecutive determinations.

Discussion

The use and efficacy of biological therapies in PAN has not
been evaluated through clinical trials and the current scientific
evidence is based on what has been reported as off-label ther-
apy in some case reports.

According to Nakahama et al., serum IL-6 levels are cor-
related with the activity of PAN and can be used in its diag-
nosis and monitoring. So, the inhibition of IL-6 seems to have
a potential relevant role in the control of this disease [20].
TCZ, a humanized recombinant monoclonal IgG1 antibody
anti-human interleukin-6 (IL-6) receptor, has shown encour-
aging preliminary results regarding its efficacy in multiple
immunomediated diseases in whose physiology the dysregu-
lation of IL-6 is clearly involved [21, 22].

Regarding the use of TCZ for the treatment of PAN spe-
cifically, Krusche et al. conducted an exhaustive review of the
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Fig. 1 Starting date of the immunosuppressive treatments received by the
patient and cause for withdrawal. Glucocorticoid treatment was
maintained at varying doses throughout all follow-up. During all the

period represented, the patient only presented cutaneous manifestations
of the disease in the form of livedoid lesions and panniculitis in the lower
extremities. Systemic symptoms started in December 2015

Fig. 2 Livedo reticularis and
nodular lesions suggestive of
panniculitis. The arrow indicates
the scar from the skin biopsy
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literature in 2018 [15], detailing the demographics, clinical
characteristics, and response to TCZ of the case reports in
the matter published to date [12–16]. We have reviewed the
literature in order to detect cases of PAN adult patients treated
with TCZ, published after Krusche’s review, while at the same
time, we report a new case. Our clinical case represents the
first case of PAN treated with TCZ in a patient with serologies
suggestive of past HBV infection, since in all previously re-
ported cases the patients had intentionally negative serologies.

Recently, Bodoki et al. reported the successful use of TCZ in
combination with MTX and GC in an adult male who did not
respond to initial treatment with CYC and GC. He presented with
multisystemic symptoms consisting of constitutional symptoms,
myalgia, polyneuropathy, and digestive and neurological symp-
toms, and showed angiographic brain and abdominal

abnormalities, After the administration of TCZ, the patient went
into clinical remission, with normalization of the analytical param-
eters and improvement of the cerebral angiographic lesions [11].

Regarding the use of TCZ in patients with serologies sugges-
tive of past HBV infection, we found some controversy in the
literature about the risk of HBV reactivation in these patients. In
a systematic review carried out in 2015 on patients predominant-
ly affected by rheumatoid arthritis with past HBV infection, it
was found that 8.6% of patients treated with TCZ experienced
HBV reactivation [23]. However later, Ahn et al. did not observe
any case of HBV reactivation 3 months after starting treatment
with TCZ in 15 anti-HBc positive patients, who had not received
anti-viral prophylaxis. Moreover, they did not find any changes
in the titers of HBsAg, anti-HBc, or anti-HBs after treatment
with said drug [24]. Along the same line, Papalopoulos et al.

Fig. 3 Changes in ESR
(erythrocyte sedimentation rate),
CRP (C-reactive protein), and
ANC (absolute neutrophil count)
values before and after starting
tocilizumab. The dark solid
vertical line indicates the starting
time of the first dose of
tocilizumab; the dark dashed
vertical line, the time when
stopped by neutropenia; and the
third dark solid vertical line, when
it was resumed 3 months after the
recovery of the neutrophil count

Fig. 4 Changes in the dose of
mycophenolic acid (MPA) and
prednisone (PRED) in mg/day
from the start of tocilizumab (dark
vertical line) to the present time
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evaluated the risk of HBV reactivation in 30 patients with rheu-
matoid arthritis treated with TCZwho had antibodies suggestive
of HBV past infection (anti-HBc+, anti-HBc±), of whom only 2
had received prophylactic anti-viral treatment. No case of HBV
reactivation was observed, although anti-HBs titers fell below
the level of immune protection (< 10 mIU/ml) in one patient
[25]. Nevertheless, it seems that the safety of TCZ treatment in
patients with past HBV infection has been evaluated, in its en-
tirety, in patients affected by rheumatoid arthritis, and there are
no cases reported to date regarding the safety of TCZ treatment
in anti-HBc positive patients with PAN.

In conclusion, the results of our clinical case are in the same
line as that published to date on the efficacy of TCZ in PAN,
as well as with what has been reported about the safety of TCZ
in patients with past HBV infection in other rheumatologic
diseases [24, 25]. Our observations seem to indicate that
TCZ could be highly effective in treating PAN, controlling
disease activity and acting as a GC sparing agent, allowing a
marked reduction in the dose of GC and other immunosup-
pressants. Likewise, it seems that PAN treatment with TCZ is
safe in patients with anti-HBc positive, HBsAg-negative, and
anti-HBs positive at high titers, and that it would not cause a
reactivation of the HBV, nor a decrease in anti-HBs titers,
contrarily to what has been debated with other biologics [25].

Therefore, despite the need for future prospective studies to
confirm our observations, TCZ could be an effective alterna-
tive in the treatment of active PAN refractory to other immu-
nosuppressants in patients with past HBV infection and
should be considered within the therapeutic options when
evaluating this group of patients.
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