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Abstract

Vasculitides are a diverse group of diseases. The potential diversity of their clinical symptoms re-
quires the exclusion of other systemic connective tissue diseases, infectious diseases or malignan-
cies. Due to similar clinical manifestations, comprehensive differential diagnosis is needed. This 
paper presents the case of a boy in whom polyarteritis nodosa, early stage of Behçet’s disease or 
autoimmune/autoinflammatory syndrome induced by adjuvants was suspected following initial di-
agnostics. He was ultimately diagnosed with cutaneous polyarteritis nodosa.
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Introduction

Vasculitides are a heterogeneous group of diseases 
characterized by inflammatory infiltrates of the vascular 
wall. Systemic vasculitis (SV) is typically classified based 
on the size of blood vessels involved in the inflammatory 
process and includes large, medium and small vessels. 
Inflammation results in the narrowing and occlusion of 
the vascular lumen, which leads to ischemia and necro-
sis of tissues and organs [1–3]. Its etiology is unknown 
and pathogenesis is only partly understood. In some 
types of vasculitides, inflammatory extravascular gran-
ulomas are formed. Some are associated with the pres-
ence of anti-neutrophil cytoplasmic antibodies (ANCA).

Virtually all SV initially produce general symptoms, 
such as fatigue, fever, anorexia and weight loss, which 
hinders diagnosis at early stages of the disease. Most 
patients present with skin lesions which are often simi-
lar in different disease entities. It is not until new symp-
toms develop, which may involve nearly any system or 

organ, and laboratory test results are available that a fi-
nal diagnosis may be made [3].

Although most types of vasculitides affect both chil-
dren and adults, there are some important differences 
in etiology, clinical manifestations, disease progression 
and prognosis. Systemic vasculitis is less frequent in 
children and is self-limiting with a good prognosis [4, 5]. 
In most cases, SV in growing children is ANCA-negative. 
Henoch-Schönlein purpura (HSP) followed by Kawasaki 
disease is most common in this age group. Symptoms of 
vasculitis are more often preceded by infection in chil-
dren compared with adults. In adults, vasculitides are 
primarily idiopathic, but may also accompany tumors or 
occur following infection, medication use and exposure 
to toxic chemical agents [5]. 

There are also some differences in the clinical mani-
festations of particular SV. Polyarteritis nodosa (PAN) is 
very rare in children and is referred to by some authors 
as “juvenile PAN” [5, 6]. Peak incidence occurs at ages 
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9–11 with no gender specificity, while the disease affects 
male adults more often.

The risk of recurrence is three times greater in chil-
dren than in adults, which should always be taken into 
account when planning the end of treatment. Children 
are affected primarily by the limited form of the dis-
ease, cutaneous polyarteritis nodosa (cPAN). Less than 
100 cases of cPAN in children have been reported in the 
literature, while prevalence in adults is estimated at 31 
cases/million [5–7]. Juvenile cutaneous PAN is typically 
associated with streptococcal infection, viral diseases 
and vaccination. In adults, the disease is associated with 
hepatitis B, HIV, Epstein-Barr virus, parvovirus B19 and 
HTLV-1 infection [6, 7].

In children, disease onset is less often characterized 
by purpura and muscle pain, while tender subcutaneous 
nodules are more common. Distal necrosis of the fingers 
is a potential complication which is more prevalent in 
children [3, 6]. The cutaneous form rarely transforms into 
the systemic form, prognosis is good, the disease may 
even resolve spontaneously, but often recurs [3, 6]. The 
recurrence rate is comparable in both age groups [5, 6].

Case report

A boy aged 7 years and 6 months was admitted to 
hospital with fever and pain in the extremities. The boy 
had been diagnosed with stomatitis one week prior 
but showed no response to treatment on an outpatient 
basis. At 3 days, he initially developed mild pyrexia, fol-
lowed by fever above 38°C and increased pain in the left 
lower extremity and upper extremities. 

Past medical history showed no chronic diseases. 
The boy had previously suffered from occasional upper 
respiratory tract infections and reported toothache three 
weeks prior to hospitalization which subsided without 
dentist intervention. He had been vaccinated with a sec-
ond dose of hepatitis B vaccine five months prior. His par-
ents denied recent lack of appetite, weight loss, hyperhi-
drosis, abdominal pain, headache or testicular pain.

On admission to hospital the boy’s condition was 
moderately severe; he was pyrexial and suffering. Pain 
in the extremities impeded normal movement; both ac-
tive and passive movements were accompanied by very 
strong pain in the knee, ankle, wrist and left hip joints. 
During physical examination the boy complained of se-
vere pain in the form of whole-body hyperesthesia.

Physical examination revealed palpable soft, tender 
subcutaneous nodules about 2 cm in diameter in the 
sternal area, subcutaneous edema around the knee, an-
kle and wrist joints, as well as ecchymosis near the left 
anterior iliac spine. Muscle force was weakened, espe-
cially on the left side. Reduced left hip abduction was ob-

served. Moreover, the tongue was tender, with a whitish 
coating, the tonsils were enlarged and erosions were ob-
served in the mucosa and tonsils. Arterial pressure was 
normal, below the 90th percentile, and the remaining 
vital signs, such as pulse and breathing, were normal for 
the boy’s age.

The conducted tests revealed high inflammatory 
marker activity with normal procalcitonin levels, ane-
mia, thrombocythemia and leukocytosis with a pre-
dominance of neutrophils on peripheral blood smear, 
and a high tetrazolium reduction test result (82%, with 
a normal value of up to 12%). The activity of amino-
transferases, lactic dehydrogenase, creatine kinase and 
aldolase, kidney function tests, and the levels of comple-
ment components C3c and C4 were normal. 

Anti-CMV IgM and anti-parvovirus B19 IgM antibod-
ies were detected. In contrast, no HbsAg or antibodies 
against Epstein-Barr virus, hepatitis C virus, Borrelia, 
Chlamydia trachomatis or Mycoplasma pneumoniae 
were detected. The γ-interferon release assay was neg-
ative. Similarly, anti-cyclic citrullinated peptide autoan-
tibodies (ACPA), rheumatoid factor (RF), anti-nuclear 
antibodies (ANA), myeloperoxidase anti-neutrophil cyto-
plasmic antibodies (MPO-ANCA), proteinase-3 anti-neu-
trophil cytoplasmic antibodies (PR3-ANCA), anticardio-
lipin antibodies (ACA), the Venereal Diseases Research 
Laboratory (VDRL) test and anti-vascular endothelial cell 
antibodies (AECA) levels were all negative.

Bone marrow features excluded neoplasm. Multiple 
blood and urine cultures were sterile, and swabs and 
cultures of the upper respiratory tract and stool material 
were normal. Ultrasound imaging revealed splenic en-
largement and an effusion in the left hip joint. Electro-
myography (EMG) showed chronic nerve conduction im-
pairment consistent with multifocal mononeuropathy. 

No pathological changes were detected in imaging 
and function tests, including chest radiographs, echo-
cardiography, electrocardiography, ultrasound imaging 
of the remaining peripheral joints, magnetic resonance 
imaging (MRI) of the head and the thoracic and lumbo-
sacral spine, and capillaroscopy. No abnormalities were 
found in the cerebrospinal fluid. 

A consulting neurologist found increased muscle 
tone and muscle weakness in the boy’s upper extrem-
ities, enhanced left patellar reflex and left ankle clonus. 

Dental assessment revealed several gangrenous 
teeth, while an ophthalmological examination failed to 
detect any abnormalities.

The boy’s condition remained moderately severe; he 
was feverish and suffering. In the following days, cya-
notic, tender, soft subcutaneous nodules emerged and 
quickly expanded (up to 3 cm) within the chest and tho-
rax, the auricles, above the left knee joint and on the fin-
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gers of the right hand. Ultrasound imaging revealed that 
these were dilated subcutaneous vessels with thickened 
walls and impaired flow, as well as a subcutaneous peri-
vascular inflammatory infiltrate.

The clinical manifestations were inconclusive and 
suggested SV; given the clinical manifestations and dis-
ease course, as well as the conducted diagnostic tests, 
PAN, Behçet’s disease (BD) and autoimmune/auto- 
inflammatory syndrome inducted by adjuvants (ASIA) 
were included for differential diagnosis.

Due to the child’s severe condition and clinical mani-
festations suggestive of SV, systemic steroid therapy was 
first implemented with methylprednisolone IV at 300 
mg/day for three consecutive days and subsequently  
prednisone orally at 1 mg/kg body weight. Additionally, 
broad-spectrum antibiotics, nystatin, naproxen and ace-
tylsalicylic acid were administered. Dental procedures 
were carried out.

As a result of treatment, the fever, pain and hyperes-
thesia, subcutaneous edema, nodular skin lesions and 
oral mucosal lesions resolved. Laboratory test results 
gradually returned to normal, while physical examina-
tion revealed persistent left-side muscle weakness. At 
four weeks from admission, the boy was discharged 
home with a recommendation to continue treatment 
with oral methylprednisolone at 16 mg/day and undergo 
follow-up at an outpatient rheumatology clinic.

One week after discharge, the patient was once 
again admitted to hospital due to renewed subcutane-
ous nodule formation and mild pyrexia of up to 37.5°C. 
On admission, the boy’s condition was moderate. Small 
(up to 5 mm), tender subcutaneous nodules were ob-
served in bilateral forearms and the left hand, his tongue 
had a white coating, he complained of whole-body  
hyperesthesia and lower limb paresthesia, and muscle 
weakness was observed in bilateral upper extremities 
and the left lower extremity. 

Laboratory tests revealed increased activity of in-
flammation markers, platelet (PLT) count and percent-
age of neutrophils on peripheral blood smear, as well as 
enhanced anemia compared with previous test results. 

The electromyography (EMG) showed myogenic 
changes with no evidence of polyneuropathy. Muscle 
enzyme activity and liver and kidney function tests re-
mained normal. Sections of the skin and subcutaneous 
tissue were collected from a nodule on the wrist (a) and 
from the calf muscle (b) for histopathological assess-
ment. These were described as follows:
a) increase in small vessels, surrounding infiltration 

made up primarily of CD4+ lymphocytes; aggregates 
of CD3+ and CD4+ lymphocytes, neutrophils (CD15+) 
and histiocytes (CD68+) between adipose tissue  
lobules in the subcutaneous tissue,

b) increase in vessels in the adipose tissue between 
muscle fibers, surrounded by aggregates of B lym-
phocytes (CD20+) and T lymphocytes (CD3+, CD4+, 
CD8+), granulocytes (CD15+), individual plasma cells 
(CD138+) and histiocytes (CD68+).
Based on the clinical manifestations and test results, 

the patient was ultimately diagnosed with cPAN. The pa-
tient once again received intravenous methylpredniso-
lone at 300 mg, followed by intravenous immunoglobu-
lin (IVIG) at 1 g/kg body weight and methotrexate (MTX) 
at 7.5 mg/week. 

As a result of the implemented treatment, the fever, 
subcutaneous nodules, hyperesthesia and paresthesia re-
solved, muscle strength improved and test results gradu-
ally returned to normal: leukocyte and PLT count, percent-
age of neutrophils and activity of acute phase markers. 
At three weeks from admission, the boy was discharged 
home in overall good condition, with a recommendation 
to continue MTX treatment at 15 mg/week (15.5 mg/m2) 
and methylprednisolone at 16 mg/day. 

During follow-up, no recurrence of symptoms was 
observed, the patient reported no complaints, left lower 
limb muscle weakness subsided completely, and labora-
tory test results returned to normal, including hemoglo-
bin concentration, leukocyte and PLT count, acute phase 
marker levels, and EMG results.

Full clinical remission was observed within seven 
months of diagnosis and implementation of treatment. 
Treatment was later continued with a gradual decrease 
in the dosage of corticosteroids (CS), which were ulti-
mately discontinued after 17 months of treatment.

During the following 2 months, the patient was  
given the dose of the hepatitis B vaccine that had been 
scheduled for earlier and no adverse effects or disease 
recurrence was observed. The boy is currently receiv-
ing MTX and is feeling well; laboratory test results are 
normal (Table I).

Discussion

In the case that we present here, the symptoms and 
laboratory test results, once infection and neoplasm 
were excluded, were indicative of systemic small- 
vessel or medium-vessel vasculitis. The ANCA nega-
tivity allowed the initial exclusion of anti-neutrophil 
cytoplasmic antibody-associated vasculitis, while the 
lack of evidence of involvement of the kidneys or lungs 
and the negative test results for HBV and HCV infection 
excluded immune complex small-vessel vasculitis. Diag-
nosis of PAN, BD and, due to the recent vaccination in 
the patient’s medical history, ASIA seemed most likely 
in the differential diagnosis. Each of the proposed diag-
noses was equally plausible.
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may be diagnosed too easily and therefore further tests 
are required [16–18].

Due to the inconclusive manifestations, the final 
diagnosis was not certain. Individual patients are diag-
nosed using diagnostic criteria, which, being highly sen-
sitive, allow one to make a diagnosis that is certain or 
at least possible. Unfortunately, international diagnostic 
criteria have been defined for only a few types of vascu-
litides. The similar clinical manifestations of particular 
disease entities make it very hard to specify diagnostic 
criteria in a conclusive manner. However, the classifica-
tion criteria for most types of SV have been established. 
Classification criteria are used in the case of groups of 
patients with established diagnoses, so that clinical and 
experimental data may be compared by unifying the no-
menclature, but these are not established for diagnostic 
purposes. Still, the existing classification systems help 
to distinguish one type of vasculitis from another in pa-
tients diagnosed with vasculitis [5, 19]. The current crite-
ria, especially in the case of PAN, have been criticized for 
several years and attempts at updating these have been 
reported. The very low sensitivity of the 1990 American 
College of Rheumatology classification criteria results 
from the fact that these include a cohort of patients with 
PAN and microscopic polyangiitis (MPA). The 1994 Chapel  
Hill Consensus defined MPA and distinguished it from 
PAN. Later on, ANCA negativity in PAN was highlighted 
and updated 2012 Chapel Hill Consensus criteria were 
established [9, 20].

Moreover, it is of note that the clinical manifesta-
tions of vasculitides in children differ from those ob-
served in adult patients and therefore the established 
criteria are not designed for children. To address this, 
attempts were subsequently made by EULAR/PRINTO/
PRES to define the criteria for vasculitides in children. 
Classification criteria are currently available for chil-

In addition to the general symptoms, the diagnosis of 
PAN was supported by the occurrence of tender subcu-
taneous nodules which were described in the ultrasound 
examination as dilated vessels with a surrounding inflam-
matory infiltration, tender muscles and mononeuropathy 
of the peroneal nerve confirmed by EMG. 

However, a firm diagnosis required histopatholog-
ical confirmation using the sections collected and the 
result of this analysis was inconclusive, demonstrating 
an increase in vessels with a surrounding inflammatory 
infiltration but lacking the typical features, i.e. necrotiz-
ing vasculitis of small and medium arteries, fibrinoid 
necrosis and microaneurysms. These might have been 
present in sections from other locations as lesions in 
PAN are segmental in nature [4, 6, 8–10].

What was important was that no internal organs 
were affected. The clinical manifestations were thus ful-
ly consistent with the limited cutaneous form of PAN, 
where general symptoms are accompanied only by skin 
lesions (typically tender subcutaneous nodules), myal-
gia and peripheral neuropathy, most often multifocal 
mononeuropathy of the lower extremities [3, 7, 10].

Another considered diagnosis was BD, which was 
highly plausible given the presence of typical lesions in 
the oral mucosa, as well as the skin lesions and neuro-
logical symptoms. A firm diagnosis requires lesions in 
the oral mucosa and/or genitals to occur at least 3 times 
during a year [11–15]. Of course, at the time of diagno-
sis and making therapeutic decisions, we did not know 
whether this would indeed be the case.

Autoimmune/autoinflammatory syndrome inducted 
by adjuvants was suggested due to the vaccination prior  
to the disease and the occurrence of the abovemen-
tioned clinical symptoms, which are included in the di-
agnostic criteria for the syndrome. However, the authors 
themselves suggest that with the current criteria, ASIA 

Table I. Laboratory test results

Hospitalization Date HGB
g/dl

(11.0–14.6)

PLT
× 103/µl

 (140–440)

WBC
× 103/µl

(4.5–13.5)

Neutrophils
%

(40–60)

ESR
mm/h
(< 15)

CRP
mg/dl

(0.0–0.50)

Fibrinogen
g/l

(2.00–4.00)

First  
hospitalization

20.03.2017 11.3 656 23.3 80 47 6.3 5.14

27.03.2017 9.2 1125 42.9 82.5 60 10.7 5.54

12.04.2017 10 1025 22.9 66.9 45 4.4 5.01

Second  
hospitalization

20.04.2017 8.3 996 35.1 84.4 56 9.7 6.04

9.05.2017 9.9 791 15.6 47.7 28 1.9 3.47

Follow-up 26.05.2017 10.3 580 13 75 12 0.5 2.46

5.10.2017 10.7 528 7.4 41 2 0.1 –

10.05.2018 11.8 411 10.4 42 2 0.1 –

12.11.2018 13.2 405 7.1 35 2 0.2 –

7.02.2019 12.7 426 7 40.6 4 0.3 –

HGB – hemoglobin, PLT – platlets, WBC – white blood cells, ESR – erythocyte sedimentation rate, CRP – C-reactive protein
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dren with Takayasu arteritis, PAN, granulomatosis with 
polyangiitis (GPA), HSP and BD. No classification criteria 
have been established for the cutaneous form of PAN in 
children. The disease is diagnosed based on the clinical 
manifestations and biopsy results, i.e. the existence of 
inflammatory/necrotic lesions in vascular walls [4, 5, 7].

In the case of our patient, treatment was initiated 
before the final diagnosis due to the boy’s severe and 
worsening condition, which was reflected by the evolv-
ing results of laboratory tests, the emergence of new, 
tender subcutaneous nodules, peroneal nerve palsy and 
its potential complications, and, in the case of PAN, also 
a potential threat to life.

Conclusions

The case presented here exemplifies the possible 
difficulties in diagnosing vasculitis due to inconclusive 
clinical manifestations, which is especially true for rare 
disease entities, such as PAN in children [7, 21, 22]. In the 
case of our patient, the symptoms and laboratory test 
results were indicative of several disease entities. The 
nature of the skin and oral mucosal lesions, as well as 
the neurological symptoms, were important. Laboratory 
test results turned out to be critical: ANCA negativity, 
ultrasound features of the nodular skin lesions, histo-
pathological results, EMG results, and imaging of the 
nervous system.

According to the international classification criteria 
for BD in children (2015), the diagnosis requires mucosal 
inflammation to occur at least three times in one year, 
which was not observed during follow-up of our patient, 
perhaps due to the implemented treatment.

With regard to ASIA, the vaccination was with 
a booster dose. No disturbing symptoms had been 
observed after the primary dose. Following remission, 
the boy received another dose of the vaccine and no 
features suggesting disease recurrence have been ob-
served to date.

We suspected PAN, but the histopathological results 
were inconclusive. The fact that no internal organs were 
affected was also important.

In light of the observed disease course and response 
to treatment, cPAN seems to be the most plausible diag-
nosis in this case.

The authors declare no conflict of interest.
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