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Summary. Background: The involvement of myocardium and pericardium at the same time is very uncommon 
as first manifestation of juvenile idiopathic arthritis with systemic onset (soJIA). Case: A fourteen years-
old boy, referred with symptoms of acute gastroenteritis, developed a perimyocarditis as first manifestation 
of  Still’s Disease, after only one day from the admission. The rheumatologic disease was not responding to 
glucocorticoid treatment. The use of anakinra was the key point of the therapy and after its administration 
the patient started to recover fastly. Conclusions: This case report describes cardiac involvement as first sign 
of soJIA and the successful use of anakinra inducing remission of soJIA not-responding to steroid therapy. 
(www.actabiomedica.it)
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C a s e  r e p o r t

Background 

Systemic onset juvenile idiopathic arthritis (so-
JIA) is a chronic inflammatory disease characterized 
by high spiking quotidian fever and arthritis associ-
ated with evanescent rash, lymphadenopathy, hepato-
splenomegaly and serositis (1). JIA is one of the most 
common pediatric chronic diseases and is classified in 
seven subtypes by the International League of Asso-
ciations for Rheumatology (ILAR) classification (2).

SoJIA includes about 10-20% of all JIA patients 
(3). Several studies showed the role of innate immune 
system in soJIA, resulting in increased production of 
pro-inflammatory cytokines (4-6), that explains the 
role played in therapy by biological drugs such as 
anakinra. Cardiac involvement as onset manifestation 
is very rare in pediatric population, representing at 
most a complication of the disease.

Case presentation

A 14-years-old boy presented with fever, vom-
iting, diarrhea, signs of dehydration, loss of appetite, 
severe weakness, arthromyalgias diffused to the entire 
body, headache and pharyngodynia since a week. Phy-
si-cal examination revealed pharyngitis with cervical 
lymphadenopathy, pain in left iliac region during the 
palpation of the abdomen and hepatosplenomegaly. 
Three days before his pediatrician prescribed antibiotic 
therapy for throat inflammation. 

Blood tests showed neutrophilic leukocytosis 
(white cells 16.140/mm3 with 84% of neutrophils)  and 
an important increase of C-reactive protein (35.58 mg/
dl, normal value  <0.01 mg/dl) and creatine phospho-
kinase (476 U/l, normal value <50 U/l). Procalcitonin 
was only mildly increased (0.84 ng/ml, normal value 
<0.50 ng/ml). Sinus rhythm with diffuse repolariza-
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tion abnormalities were evident on the electrocardio-
gram. Chest X-rays was completely normal. 

To correct the dehydration the patient was admit-
ted in our unit.

During the first day of admission the boy pre-
sented epigastric pain, profuse sweating, paleness and 
mild bradycardia with normal blood pressure level for 
age. On electrocardiogram a diffuse ST elevation was 
present, troponin was consistently high (28.36 ng/ml, 
normal range 0-0.4 ng/ml) and echocardiography re-
vealed a slight layer of pericardial effusion without re-
duction of ejection fraction (EF 60%) but with a mild 
contractile dysfunction of posterobasal segments of 
the ventricular septum. The boy was developing a per-
imyocarditis in the context of an acute gastrointestinal 
infection. To prevent complications of perimyocardi-
tis and onset of malignant arrhythmias, the patients 
was admitted to the intensive care unit for 48 hours. 
During this time  his clinical conditions were stable 
and the level of troponin on the second day after the 
admission showed a dramatic reduction (7.37 ng/ml, 
NR 0-0.4 ng/ml). 

Features of perimyocarditis reversed within 72 
hours and clinical situation was stabilized but the boy 
still presented twice-a-day high spiking fever, weak-
ness and arthromyalgias increasing in severity. Ab-
dominal ultrasounds confirmed the enlargement of liv-
er and spleen; on blood tests CPK was increased (576 
U/L), the same were CRP (39.42 mg/dl) and white 
cells count (18670/mm3), ESR was high (80 mm/h), 
ferritin raised (285.3 ng/ml, normal range 7-140 ng/
ml), anemia developed (Hb 11.7 g/dl, normal range 
for age 12-15.2 g/dl). Pharyngeal swabs for viruses 
(Adenovirus, Influenza virus type A/B, Parainfluenza 
virus type 1/2/3/4, Rhinovirus A/B/C, RSV type A/B, 
Bocavirus, Coronavirus 229E, Coronavirus NL63, 
Coronavirus OC43, Metapneumovirus, Enterovirus) 
and bacteria (Mycoplasma pneumoniae, Chlamydoph-
ila pneumoniae, Legionella pneumophila, Bordetella 
pertussis, Bordetella parapertussis) were negative, 
serological tests showed positive IgG for EBV and 
CMV associated to negative IgM and negative IgM 
and IgG for: Mycoplasma pneumoniae, Chlamydoph-
ila pneumoniae, Borrelia burgdoferi, Bartonella, Bru-
cella spp, Salmonella typhi/paratyphi, Parvovirus B19, 
Adenovirus, TORCH complex, HIV. For Enterovirus 

also IgA were measured and were negative. Tubercu-
losis tests were negative (PCR for DNA research on 
sputum and Mantoux test negative, QuantiFERON 
indeterminate). Blood cultures (for aerobic and an-
aerobic bacteria and fungi) did not grow any organism, 
stool culture (Salmonella, Shigella, Campylobacter) 
were negative. Antistreptolysin O titer was negative. 
Therefore, the main infectious agents were excluded. 
Screening for autoantibodies was negative: antinuclear 
antibodies (ANA), anti-double stranded DNA anti-
bodies (anti ds-DNA), anti-Saccharomyces cerevisiae 
antibodies (ASCA), anti-neutrophil cytoplasmic anti-
bodies (ANCA) titers were within normal limits. In 
the suspicion of rheumatic condition, serum amyloid 
A was measured and the level was raised (586 mg/dl, 
normal range 1-3 mg/dl). 

The persistence of fever, the presence of general-
ized lymph nodes enlargement, severe arthromyalgias, 
hepatosplenomegaly, the recent perimyocarditis, and 
finally the appearance of an evanescent and itchy pink 
rash on his trunk in presence of elevation of blood 
markers of systemic inflammation, allowed us to make 
the diagnosis of systemic onset juvenile idiopathic ar-
thritis (soJIA) characterized by perimyocarditis as first 
sign of onset.

Pulse intravenously methylprednisolone was 
then administered for three days and after that oral 
corticosteroid therapy with prednisone was started. 
Because fever and arthritis were persistent, after six 
days a second try with high-doses steroid bolus was 
made. Abdominal ultrasounds showed the resolution 
of splenomegaly with spleen of normal size, but he-
patomegaly was still present. Cardiological follow-up 
showed the resolution of myocarditis, troponin value 
was negative, but the slight layer of pericardial effu-
sion was persistent. In four days fever and arthromy-
algias appeared again, with a prevalent involvement of 
knees. The blood tests showed increased value of white 
cells (34.750/mmc, neutrophils 92%), CRP (7.37 mg/
dl), ESR (35 mm/h), ferritin (757 ng/ml). In consid-
eration of the persistent systemic inflammation despite 
the corticosteroid treatment, we decided to enhance 
the therapy by adding anakinra, a biological drug. The 
day after the start of the second-line therapy fever van-
ished permanently, in five days inflammation index re-
turned to normal values, only a mild pain to both knees 
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persisted. The echocardiography per-formed after one 
week showed the disappearance of the pericardial ef-
fusion. 

During the subsequent follow-up, the boy showed 
a good compliance to the therapy. The glucocorticoids 
daily dose was progressively reduced and the patient 
continued his treatment with anakinra with good con-
trol of symptoms. After two and a half months cardiac 
MRI was performed to assess any damage: morphol-
ogy and volume of left ventricle were preserved, the 
ejection fraction was 63%. The study of segmentary ki-
netics of the left ventricle documented the presence of 
mild hypokinesia of the mid-lateral wall. The delayed 
enhancement showed minute hyperintense areas into 
the distal portion of the mid-lateral wall of the left 
ventricle as scar fibrosis after myocarditis.

Discussion

The most interesting aspect of our case is the on-
set of Still’s disease with cardiac involvement. Peri-
carditis as onset manifestation of soJIA is included in 
diagnostic criteria (even if this manifestation is rare in 
pediatric population) but involvement of cardiac mus-
cle is exceptional.

We performed a research in PUBMED database 
(including Medline) combining word “myocarditis” 
with “Still’s disease” and “systemic onset juvenile idi-
opathic arthritis”. After removing duplicate records, a 
total of 100 papers was found. Of this group, 66 re-
cords were excluded because not pertinent and 19 re-
cords were excluded because referred to adult patients. 
Of the 15 records left, 3 were excluded because neither 
the abstract or the full-paper were available. Consider-
ing the last 10 papers, only 2 of them referred to case 
reports of patients in pediatric age presenting myocar-
ditis as onset manifestation of systemic onset juvenile 
idiopathic arthritis (table 1).

Mondal and colleagues described a case of an 
11-years-old child with congestive heart failure as 
presentation of soJIA. Acute myocarditis without evi-
dence of pericarditis was the etiology for congestive 
heart failure (7). Myocarditis leading to congestive 
heart failure, associated to perimyocarditis in a patient 
with cervical spondylitis without any peripheral joint 

involvement at onset of soJIA is described by Ghosh 
(8).

Svantesson et al. followed up thirty-three patients 
with soJIA for 4 to 24 years and found that cardiac 
involvement occurred in 42%, with myocarditis or per-
imyocarditis having a worse prognosis that pericarditis; 
anyway cardiac involvement in these cases was a com-
plication of the disease and not an onset manifestation 
(9). In a similar study Svantesson et al. followed up 
320 patients with JIA, only 4.7% developed cardiac in-
volvement and perimyocarditis was diagnosed in only 
2 children (10). Miller et al. described three cases of 
children with myocarditis and soJIA. Also in these 
cases myocarditis occurred on a background of severe, 
active systemic disease (11). A retrospective study of 
Goldenberg et al. on 172 patients affected by soJIA 
described 13 patients presenting cardiac involvement 
during the first years of disease: seven patients devel-
oped pericarditis, four perimyocarditis and two myo-
carditis. Among the patients with  myocarditis, three 
died of septicemia during active disease (12). An Ital-
ian work on 83  juvenile rheumatoid arthritis patients 
described the cardiac involvement in 4 patients. Also 
in those cases the cardiac disease was a complication 
of soJIA, and was not present at the onset of the dis-
ease. Only one patient developed perimyocarditis. In 
all of them treatment with prednisone was sufficient to 
induce the resolution of the acute complication (13). 
Ward et al. described a case of a Chinese 16-years 
old patient diagnosed with systemic onset juvenile 
idiopathic arthritis. The authors attributed the cardiac 
involvement to a myocarditis but the clinical history 
and the exams referred seems to be more suggestive 
of pericarditis and possibly endocardial involvement 
than cardiac muscle disease (no raise in creatine ki-
nase levels, no report about troponin levels, normal 
echocardiographies) (14). From literature review an-
other interesting case emerged: Zeft and colleagues 
described the case of 10 years-old boy presenting iso-
lated myocarditis without pericardial involvement 17 
months after onset of soJIA, while he was on treatment 
with NSAID, prednisone, low dose cyclosporine and 
anakinra. The symptoms started mildly and were first 
associated to a viral illness; in approximately 3 weeks 
the boy started to complain evening chest pain; two 
days later his clinical conditions worsened but he was 
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discharged again because apparently he presented only 
with mild symptoms and signs at physical examina-
tion, even if his chest X-rays documented his heart 
size within the upper limits of normal. The boy died 
at home 2 days later. At autopsy patchy peribronchial 
inflammation and isolated myocarditis emerged. Be-
cause no signs of severe systemic inflammation were 
found, macrophage activation syndrome was excluded. 
Immunosuppression due to medications he was taking 
could have facilitated infectious myocarditis (no viral 
etiology has been demonstrated) but it is also possible 
that incompletely controlled disease could have led to 
myocardial inflammation. Cardiac related adverse ef-
fect are not listed for anakinra administration (15). A 
recent review on cardiac involvement in juvenile idi-
opathic arthritis conclude that subclinical cardiovascu-
lar involvement begins shortly after the onset of the 
disease and worsen with disease duration. It constitutes 

the second common cause of mortality in this class of 
patients. If pericarditis represents the most common 
but often benign cardiac involvement with a prevalence 
of 30-36%, myocarditis is a rare event (frequency from 
1.2% to 10%) but can be life threatening (15). Myocar-
dial involvement is normally due to chronic inflamma-
tion, subclinical vasculitis, damage of the endothelium, 
fibrosis, thus it is often correlated to a longer duration 
of disease. In consideration of this, cardiac involve-
ment usually represents a complication of soJIA. 

Hence, as onset manifestation of soJIA, like in 
our patient, perimyocarditis is exceptional. In our pa-
tient myocarditis was diagnosed on the basis of car-
diac enzyme elevation and echocardiography findings; 
endomyocardial biopsy was not performed to confirm 
the diagnosis because of its invasivity. Pericarditis was 
diagnosed on electrocardiogram abnormalities and on 
echocardiography revelation of pericardial effusion. 

Table 1. Flow-chart of study selection
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The other interesting aspect of our case was the 
efficacy of anakinra to induce the remission of the 
disease, after the failure of the corticosteroid therapy. 
Anakinra is a recombinant form of human IL-1 recep-
tor that binds to IL-1 with a competitive mechanism. 
In Still’s disease, it is approved in children aged more 
than 8 months or with body weight >10 kg, with a dos-
age of 1-2 mg/kg/day up to 100 mg/day (as for adult 
patients, with body weight >50 kg). According to the 
latest recommendations for the treatment of Juvenile 
Idiopathic Arthritis from the American College of 
Rheumatology, the use of anakinra as initial therapy is 
indicated for children with physician global assessment 
≥5 irrespective of the AJC (active joint count) or for 
children with physician global assessment <5 and AJC 
>0 (17). Nigrovic talked about a “window of opportu-
nity” for treatment of soJIA, in which anakinra rep-
resents an excellent choice (18). Unluckily, sometimes 
anakinra seems to be not highly effective on arthri-
tis symptoms, with patients having a partial response 
(19). Our patient had an extraordinary response on the 
side of systemic and biochemical features, but a not 
complete remission of arthritis, persisting at knees, but 
mildly. Even if there are not enough data about the 
early use of anakinra to threat soJIA presenting with 
heart involvement at the onset, there are a few case re-
ports of adult-onset Still’s disease complicated by my-
ocarditis at the onset, in which anakinra has success-
fully been used in patients resistant to high-doses of 
corticosteroids (20-22). Luconi et. al described a case 
of a 17 years-old young man presenting myocarditis 
at the onset of his adult onset Still’s disease: anakinra 
was prescribed as third line therapy (first line therapy 
NSAIDs associated to colchicine, second line therapy 
pulse corticosteroids ev, then oral prednisone associ-
ated to methotrexate). Only after the start of anakinra 
there was a spectacular improvement of clinical condi-
tions, laboratory values and transthoracic echography 
findings (23). 

Conclusions

Pericarditis is the most common form of cardiac 
involvement in SoJIA and it is usually self-limiting. 
Myocardial involvement (with or without pericardial 

effusion) is rare but potentially life-threatening. The 
early recognition of this rare manifestation, at the on-
set of the disease or as a secondary complication, is 
necessary to prevent severe outcomes. The early use 
of anakinra can dramatically improve the evolution of 
soJIA.
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