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Abstract

Purpose: In this article a rare case 
report of a 6-year-old girl with polyar-
teritis nodosa (PAN) is presented and 
current clinical and treatment recom-
mendations and new research data are 
reviewed. The latter is needed to clearly 
describe disease presentation, treatment 
responses, and prognosis in children.  
PAN is a rare form of vasculitis in 
children, affecting medium- and small-
sized arteries. Its clinical presentation 
can be quite unspecific and insidious at 
the beginning, presenting a diagnostic 
problem.
Methods: Presentation of the patient 
clinical characteristics, results of the 
investigation and treatment carried 
out, as well as the approach to man-
agement, treatment, and monitoring of 
patients with the same condition.
Results: Patient diagnosis was con-
firmed by laboratory and morphological 
diagnostics. Treatment with corticoste-
roids and mycophenolate mofetil was 
introduced, which led to clinical im-
provement. The patient requires further 

Izvleček

Namen: V članku predstavljamo re-
dek primer 6-letne deklice z nodoznim 
poliarteritisom (PAN), trenutna pripo-
ročila o sodobni obravnavi in zdravlje-
nju in nove raziskave na tem področju. 
Slednje so pri otrocih potrebne zaradi ja-
sne opredelitve prezentacije bolezni, od-
govora na zdravljenje in prognoze. PAN 
je redka oblika vaskulitisa pri otrocih, 
ki prizadene srednje velike in majhne 
žile. Klinični potek je na začetku lahko 
zelo nespecifičen in prikrit in kot tak 
predstavlja diagnostični problem.
Metode: Uporabili smo naslednjo me-
todo: prikaz klinične slike bolnice, izvi-
dov opravljenih preiskav, poteka njene 
obravnave ter pristopa k obravnavi, 
zdravljenju in spremljanju teh bolnikov.
Rezultati: Diagnoza pri deklici je bila 
potrjena z laboratorijsko in morfološko 
diagnostiko. Uvedli smo zdravljenje s 
kortikosteroidi in mikofenolat mofeti-
lom, kar je vodilo v klinično izboljšanje, 
deklica pa potrebuje nadaljnje sledenje.
Zaklju~ek: Zgodnja diagnoza in pra-
vočasen začetek zdravljenja sta za do-
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bro prognozo in preprečevanje hudih nepopravljivih posledic 
te bolezni izrednega pomena. Za izboljšanje obravnave redkih 
pediatričnih bolnikov so potrebne nove multicentrične raziska-
ve.

lifelong follow-up.
Conclusions: Early diagnosis and timely initiation of tre-
atment are of the utmost importance for good prognosis and 
prevention of devastating irreversible impairment caused by 
PAN. New multicentre research is needed to improve the tre-
atment of rare paediatric patients with this condition.

INTRODUCTION

Childhood polyarteritis nodosa (PAN) is a primary 
systemic necrotizing vasculitis that predominantly tar-
gets medium-sized arteries (1). Although it is rare in 
children, it must be considered as a diagnostic pos-
sibility (2). 
Diagnostic criteria include histologic evidence of nec-
rotizing vasculitis in medium- or small-sized arteries or 
angiographic abnormalities, in addition to one of the 
following five criteria: skin involvement, myalgia or 
muscle tenderness, hypertension, peripheral neuropa-
thy, and renal involvement (3). 
Based on limited trial data in adults, conventional 
treatment of severe PAN in children requires corti-
costeroids combined with cyclophosphamide (2,4). 
Other immunosuppressive agents like mycophenolate 
mofetil (MMF), as well as biologic agents, including 
anti-TNF-ά and rituximab, have also been used (1,5).
Because relapses have been diagnosed in 75% of the 
cases, patients require close monitoring and follow-
up to prevent further progression of the disease and 
treatment-related complications (6,7). However, with 
timely diagnosis and early treatment the prognosis 
and disease-related cumulative damage have been im-
proved significantly (6).
In this report, a case of a 6-year-old girl admitted to the 
hospital with prolonged fever and subsequent PAN 
diagnosis is presented and current management of 
paediatric patients with this rare disease is discussed.

CASE PRESENTATION

A 6-year-old girl admitted to our department two 
years ago, presented with three weeks of intermit-

tent febrile state and a rash on the face, appearing 
only when the body temperature was elevated. Before 
admission, the patient’s appetite was decreased, she 
had lost some weight, and occasionally complained of 
headaches. There were no other symptoms present. 
The patient had previously been suspected to have 
late-onset congenital adrenal hyperplasia due to de-
velopment of some signs of premature puberty. How-
ever, hormonal testing as well as magnetic resonance 
(MR) of the brain were normal.
Upon admission to the hospital, febrile state with no 
obvious focus was confirmed and hirsutism, already 
evaluated before, was noticed. In addition, mildly el-
evated blood pressure (BP) was detected. The physical 
examination was otherwise normal. 
Laboratory investigation showed increased erythro-
cyte sedimentation rate (SR) of 79 mm, elevated C-
reactive protein level of 129 mg/L with mild leucocy-
tosis of 15x109/L, and thrombocytosis of 500x109/L. 
Other haematological, biochemical, and hormonal 
tests, as well as urinalysis, were within normal range. 
First, acute causes of fever were investigated. How-
ever, blood cultures, serologic tests, microbiological 
tests to exclude all potential bacterial infections, and 
nasopharyngeal swab for viral pathogens, were nega-
tive. Imaging investigation was also normal. Anti-neu-
trophil cytoplasmic antibody (ANCA) was screened 
for twice and appeared normal, similar to other im-
munological tests. During diagnostic evaluation, per-
sistently elevated BP was confirmed in the range of 
145/100 mmHg, necessitating an investigation of all 
secondary causes of hypertension, including hormon-
al and renovascular ones. Both Doppler and magnetic 
resonance angiography (MRA) scans of the aorta and 
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Figure 1a. Conventional renal angiography showing stenosis of the distal part of the left renal artery dilated with PTA, as 
well as diffuse medium-sized vessel changes, typical for PAN.

renal arteries were normal. After four weeks, the pa-
tient’s temperature normalised and SR decreased to 
4 mm with no treatment. In addition, the patient’s 
BP normalised with angiotensin-converting enzyme 
inhibitor enalapril treatment and she was determined 
to be clinically well. Due to her normal laboratory 
results and improved clinical state, the patient was 
discharged with instructions for BP monitoring and 
continued treatment with enalapril. At that point, the 
aetiology of hypertension remained unexplained.
The patient was admitted to the hospital again after 
four months, in April 2016, with a headache, vomit-
ing, and elevated BP in a similar range as during the 
first hospitalisation, even though she was undergo-
ing therapy. Elevated levels of creatinine (89 µmol/L) 
were detected for the first time, while urinalysis was 
normal. Enalapril treatment was terminated and a 
calcium channel antagonist and a beta blocker were 

prescribed, decreasing BP to acceptable levels. The 
first course of action at that point was to perform re-
nal angiography, when in addition to elevated creati-
nine, proteinuria in nephrotic range of 1.7 g/day was 
detected. Therefore, renal biopsy was performed and 
revealed focal segmental glomerulosclerosis (FSGS) 
and mild changes in the vessel walls, in accordance 
with BP levels. After BP normalisation, creatinine de-
creased to 60 µmol/L and proteinuria decreased to 
0.77 g/day.   All immunological assays were normal 
and SR, although elevated for a short period of time 
again (38 mm), decreased to 25 mm.  With these re-
sults in mind, it was finally decided to perform an 
X-ray renal angiography, where stenosis of the distal 
part of the left renal artery was detected. It was dilated 
with percutaneous transluminal angioplasty (PTA) 
and revealed diffuse medium-sized vessel changes, 
typical for PAN (Figure 1a, 1b). 
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In addition, milder changes in the vessels of the right 
kidney, as well as in hepatic arteries, have been de-
tected with a Doppler scan of the abdominal arteries. 
MRA of the brain vessels was normal and there were 
no obvious changes in the large arteries. The patient 
was then diagnosed with vasculitis of medium-sized 
vessels, with FSGS and hypertension as secondary 
events. Genetic analysis of the CECR1 gene (encod-
ing adenosine deaminase 2 enzyme) was negative.
Treatment with methylprednisolone (8 mg every 8 h) 
in combination with MMF (500 mg twice a day) was 
introduced, according to the ongoing MYPAN (my-
cophenolate mofetil for PAN) study. Esomeprazole, 
calcium carbonate, and calcitriol were also adminis-
tered. High values of BP were measured during the 
next few weeks, and a noticeable drop in BP occurred 
only after the combination of these four medications 
was introduced. After six weeks of therapy, the dose 
of methylprednisolone was tapered slowly, as BP re-
mained significantly elevated and the patient exhib-
ited a Cushingoid appearance. Acetylsalicylic acid at a 
dose of 50 mg was also administered. After BP normal-
isation, the patient felt well and physical examination 

was normal, except for the persistent Cushingoid ap-
pearance. Laboratory results were normal, including 
SR and serum creatinine, and proteinuria decreased 
to 0.4 g/day. The patient’s daily dose of methylpred-
nisolone was decreased to 4 mg every other day, with 
other medications unchanged. During follow-up, lab-
oratory markers and paediatric vasculitis activity score 
(PVAS) were employed. The latter was high during 
evaluation at 15/63, decreasing to 3/63 during treat-
ment. Morphological vessel diagnostics is planned for 
future testing as well.

DISCUSSION

In this report, a clinical case of a patient with PAN 
and current disease management techniques for pae-
diatric patients with this condition are presented. In 
recent years important progress has been made in 
the field of diagnostics, treatment, and follow-up of 
paediatric patients with this rare disease, which was 
previously based on results from adult studies (1,5). 
PAN is characterized by inflammation of small- and 

Figure 1b. Conventional renal angiography showing stenosis of the distal part of the left renal artery dilated with PTA, as 
well as diffuse medium-sized vessel changes, typical for PAN.
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medium-sized arteries (1). Its presentation in children 
is similar to other vasculitides, presenting with non-
specific clinical symptoms or signs of specific organ 
involvement, making the diagnosis difficult (1). The 
beginning of the disease is usually mild with nonspe-
cific clinical presentation, but can progress suddenly, 
with severe complications (2). The laboratory findings 
play a relatively small role in the diagnostics but are 
helpful in monitoring organ function and disease ac-
tivity (1).
The first step in improving disease management was 
introduced in 2008 with the new classification of vas-
culitides in children, including PAN, which has been 
modified from the previous adult Chapel Hill classi-
fication (3). 
It has also become clear that multicentre studies of 
this rare vasculitis should be conducted to detail treat-
ment responses and prognosis in children (1,5). For 
this reason a pan-European study of the new treat-
ment options in paediatric PAN with MMF has been 
designed and is currently in progress (5).  The treat-
ment, which is also based on adult studies, requires in-
troduction of corticosteroids and immunosuppressive 
agents, mostly cyclophosphamide (4). This particular 
combination was used as first line therapy in 83% of 
subjects in the largest published cohort of paediatric 
PAN patients, with considerable number of adverse 
events such as neutropenia and sepsis (2). 
Further progress in improvement of disease treatment 
involved introduction of the follow-up protocols, like 
the new PVAS (7), which is based on the Birmingham 
Vasculitis Activity Score. In the future, paediatric dis-
ease outcome measures as well as protocol for follow-
up investigations will be needed (1,6). 
The patient described in this case report was admitted 
to the hospital because of prolonged fever with elevat-
ed SR. Hypertension was subsequently diagnosed and 
further evaluation was performed according to the 
established guidelines. Possibility of renovascular hy-
pertension was investigated using Doppler and MRA 
scans of the renal arteries and revealed a negative re-
sult. Several options are available for demonstrating 
renal involvement in PAN, including less invasive 
techniques. MRA usually fails to detect microaneu-
rysms and overestimates stenotic lesions. CT angi-

ography performs similarly, at the expense of high-
ionising radiation exposure (3,8). According to the 
diagnostic criteria in case of a possibility of PAN, con-
ventional arteriography has to be performed because 
MRA results are often negative (3), which was the case 
in this patient. Renal biopsy was performed because 
of a sudden elevation of creatinine, active urine sedi-
ment, and nephrotic range proteinuria. It was later 
determined that this pathology was a secondary event. 
Most experts advocate performing renal biopsy only 
in patients with negative arteriography results. This 
assay may fail to detect pathognomonic changes due 
to sampling error (3,8). In addition, the presence of 
small aneurysms increases the risk of bleeding or fistu-
lae formation (3,8). If central nervous system vasculi-
tis is suspected, MRA is a reasonable initial modality. 
In cases of abnormal parenchymal MR and normal 
MRA, conventional arteriography should be consid-
ered (9). The MRA of cerebral vessels was performed 
in this patient and did not show any specific pathol-
ogy. As she remained asymptomatic, further diagnosis 
was not determined until a later date. 
Despite normalisation of the patient’s clinical sta-
tus, decrease of SR, and considerable decrease of the 
disease activity score after PTA and antihypertensive 
medications, active disease was still present as PVAS 
was 8/63 and SR was in the range of 25 mm, neces-
sitating immunosuppressive treatment. It was decided 
to administer MMF because it produced fewer side ef-
fects and due to the promising preliminary results of 
the MYPAN study, which indicated that the disease 
remission rate in paediatric patients using this medi-
cation for 6 months compared to cyclophosphamide 
has not been statistically significantly different and 
was found to be 71% (5). It was also decided to in-
troduce antiplatelet therapy with acetylsalicylic acid, 
although only low-quality evidence for this treatment 
has been described to date (10). 
The patient follow-up also caused further concern. It 
became clear that there is a lack of a reliable disease 
activity assessment tool, although new disease activ-
ity scores have been developed recently (7). It was de-
cided to perform regular patient follow-ups, monitor-
ing laboratory results and PVAS. A plan for repeated 
morphological investigation was also prepared. Inac-
tive disease is defined as PVAS=0, with normal in-
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flammatory markers or inactive disease present upon 
imaging. According to the FSGS, some definitive re-
nal damage is to be expected with persistent amount 
of proteinuria, which has to be taken into consider-
ation. Follow-up is also needed because life-threating 
complications can occur as a first manifestation or 
as a consequence of immunosuppressive therapy or 
poorly controlled disease (6,7). 

PAN in children is a rare and serious disease. In re-
cent years, progress in diagnostics, treatment, and 
follow-up has been made and is still ongoing, with the 
aim of creating an optimal management plan for the 
patients. The patient in this case report was managed 
according to presented guidelines and will need life-
long monitoring and follow-up. 


