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Abstract

Systemic juvenile idiopathic arthritis (sJIA) is a heterogeneous category of arthritis that frequently
leads to disability and severe complications. The clinical cause of sJIA is very variable, which results
in difficulties of disease recognition.

In this literature review based on case series we outline the main challenges in diagnostic of sJIA
and macrophage activation syndrome (MAS). Using the 2016 criteria for MAS diagnostic allowed to
consider MAS in the diagnostically challenging cases, that confirms their sensitivity in pediatric pa-
tients. The reviewed literature showed last updates for the improvement of classification, diagnos-
tic of sJIA and its complication. The modification of JIA criteria, initiated by Paediatric Rheumatology
International Trials Organisation, will allow to improve detection and treatment of JIA.

The presentation of this clinical cases and the discussion may be useful for understanding the
disease cause and will help to differentiate sJIA and MAS from other disorders, and to improve

treatment outcomes.
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Introduction

Juvenile idiopathic arthritis (JIA) is a common rheu-
matic disease of childhood that frequently leads to dis-
ability [1, 2]. Systemic juvenile idiopathic arthritis (sJIA),
also known as Still’s disease, is one of the most severe
subtypes of JIA [3]. According to International League of
Associations for Rheumatology (ILAR) criteria, diagnosis
of sJIA requires the presence of arthritis in one or more
joints with a documented fever of at least 2 weeks dura-
tion, and accompanied by one or more of the following:
erythematous rash, lymph nodes enlargement, hepato-
megaly and/or splenomegaly, serositis [4].

Systemic JIA is a heterogeneous subtype of arthritis [5].
It develops in 10-20% of all JIA cases [1]. Systemic arth-
ritis differs from the other categories of JIA and is chara-
cterized by an autoinflammatory fenotype [1-3]. Fever
may be the main manifestation in the onset of the dis-
ease and it may frequently get misdiagnosed as a bac-
terial or viral infection, malignancy, or another systemic

disease [1, 6]. The diagnosis is previously based on clini-
cal data[1, 3].

The pathogenesis of sJIA is not completely clear [7].
Inflammatory cytokines interleukin 6 (IL-6), IL-1, tumor
necrosis factor a (TNF-a) and activation of inflam-
masomes play a main role [5, 7].

The most dangerous complication of sJIA is the mac-
rophage activation syndrome (MAS). This potentially
life-threatening condition develops in 10-50% of sJIA pa-
tients [3, 8]. Frequently, it is very difficult to distinguish
MAS from the other complications [1, 3, 8].

Objective and methods

The objective of this article is to present the clinical
variability of sJIA.

Methods: case study presentation as a basis for dis-
cussion, literature search of MEDLINE, and Scopus ata-
base, American College of Rheumatology (ACR), Europe-
an League Against Rheumatism (EULAR), and Paediatric
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Rheumatology International Trials Organisation (PRINTO),
particularly in the subject of systemic JIA, using the com-
bination of words “systemic juvenile idiopathic arth-
ritis” and “clinical course”, “diagnosis”, “complication”,
“macrophage activation syndrome”; discussion of the
problem based on the clinical case and cited articles.

We used relevant full-text articles in English which
were published between January 2012 and March 2020.
We also used some basic articles that contain classifi-
cation or diagnostic approaches which were published
in 2004-2008.

Studies with results relating to the clinical presenta-
tion, diagnosis and macrophage activation syndrome in
patients with sJIA were selected for analysis. The exclu-
sion criteria were the language of the article other than
English and lack of access to the full text.

Results

The authors present the cases of four patients (three
girls and one boy) with sJIA. We have followed-up the
first of these patients for 4 years, the rest — for over
the last 2 years. In all of these cases the diagnosis was
based on ILAR criteria (Table 1). Informed consent was
obtained from all patients and/or their parents.

Case 1

A 3-year-old boy was admitted to the city children’s
hospital with complaints of fever up to 40.5°C, single
vomiting and limping on the right leg. The first symp-

toms were reported 7 days before the admission. They
included temperature rise of up to 38.5°C and a single
macular spot on the right shin. Four days later the boy
started limping on his right leg. There was an increase in
his body temperature up to 40°C every day.

He was born after a first full-term pregnancy, com-
plicated by dysfunction of the placenta and polyhydra-
mnios via spontaneous vaginal delivery, weight 2900 g.
The delay in psychomotor development occurred: he start-
ed balancing his head at 6 months, sitting at 10 months,
walking at 20 months.

Taking into account high temperature and vomit-
ing, acute meningitis was suspected at the time of his
hospital admission. Laboratory testing revealed anemia
— hemoglobin (Hb) 10.2 g/d|, leukocytosis 25,600/ul,
an erythrocyte sedimentation rate (ESR) of 28 mm/h,
C-reactive protein (CRP) 26.8 mg/dl, anti-streptolysin O
(ASO) level of 200 IU (reference value < 150 IU) (Table I1).
Ferritin level was normal 289.7 ng/ml. Spinal puncture
with cerebrospinal fluid analysis allowed to rule out
meningitis. Upon the results of lab tests, antibiotic the-
rapy was prescribed.

Aday later a few other symptoms appeared. The boy
got erythematous macular rash on the back, chest and
around the right elbow and there was the swelling of the
right ankle. Acute rheumatic fever (ARF) was also con-
sidered, taking into account fever, transient arthritis and
the results of laboratory tests.

However, the patient’s age, lack of data for previous
streptococcal infection and ineffectiveness of antibacte-

Table I. Clinical features and treatment of reported patients

Feature Case 1l Case 2 Case 3 Case 4
Gender Male Female Female Female
Age, years 3 6 12 1year 4 months
Quotidian fever Yes Yes Yes Yes
Typical evanescent rash Yes Yes No Yes
Hepatomegaly Yes Yes Yes Yes
Splenomegaly Yes No Yes* Yes*
Lymphadenopathy Yes Yes Yes* Yes
Pericarditis Yes* Yes Yes* No
Pleuritis No Yes No No
Abdominal pain Yes No No No
Arthritis Yes Yes Yes* No
Arthralgia Yes Yes Yes Yes

MAS Yes No No No
Treatment to achieve MPS IV, MPS PO MPS IV pulse, MPS PO, MPS PO, MTX MPS IV, MPS PO
remission MTX, tocilizumab

Flares Yes Yes No Yes

MPS |V — methylprednisolone intravenous, MPS PO — methylprednisolone per os, MTX — methotrexate. *Signs were revealed by instrumental

examination.
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Table II. Laboratory findings of reported patients

Parameter Case 1 Case 2 Case 3 Case 4 Reference range
Leucocytes, cells/ul 25,600 63,600 30,620 50,840 3,500-10,000
Platelets, cells/ul 276,000 674,100 412,100 594,000 150,000-390,000
ESR, mm/h 28 64 58 35 <15

CRR mg/dl 26,8 277.25 141.5 115.7 <5
Ferritin, ng/ml 1389 3256 953 na 13-150
LDG, U/l 794 479.4 353.9 1187 120-300

RF 1U/ml neg neg doubtful neg <14
ACPA, U/ml na na <7 na <20

ANA, titer 1:80 <1:100 <1:100 <1:100 <1:100
Serum calprotectin, pg/ml 15 na 24 92.6 <29

ANA — antinuclear antibodies, CRP — C-reactive protein, ESR — erythrocyte sedimentation rate, LDG — lactate dehydrogenase, RF — rheuma-
toid factor. In the table the highest levels of parameters are presented: na — not available, doubtful —14.2 [U/ml in the first test, all other

determinations < 10 [U/ml.

rial therapy rejected this diagnosis. Immunoglobulin M
to the measles and rubella were also negative. There-
fore, the rash was considered as a medication allergic
reaction and intravenous prednisolone was prescribed
for 5 days, then the patient took oral prednisolone in the
dose 1 mg/kg/day, and the intensity of rash decreased.

Despite the treatment the patient continued to be
febrile once a day, but not every day, and a transient ab-
dominal pain occurred; therefore, leukemia was decid-
ed to be excluded. After nine days of the glucocorticoid
treatment, prednisolone was rapidly interrupted for one
day and bone marrow puncture was performed. Bone
marrow test was normal.

On the second day after prednisolone interruption,
generalized tonic-clonic seizures with a loss of con-
sciousness and coma over the next 3 days developed.
Laboratory testing detected leukocytosis 14,600/ul,
anemia (Hb) — 9.1 g/d|, increased levels of lactate dehy-
drogenase (LDG) — 646.0 U/|, alanine aminotransferase
(ALT) — 68 U/l (reference < 37 U/l), aspartate aminotrans-
ferase (AST) — 58 U/l (reference < 40 U/l), and ferritin
(1389 ng/ml), fibrinogen level was 3.13 g/l (reference
2-4 g/1). Bilirubin and electrolytes were normal. Acute
encephalitis was also suspected. Herpes simplex virus
(HSV), cytomegalovirus (CMV), Epstein-Barr virus (EBV)
and Lyme borreliosis were ruled out.

A cranial computerized tomography (CT) scan revealed
cerebral edema, purulent otitis media, and cortical atro-
phy. Lincomycin (due to purulent otitis media), intrave-
nous methylprednisolone (10 mg/kg/day for 5 days), and
intravenous immunoglobulins 1 g/kg were prescribed.
On the background of the pulse therapy the tempera-
ture normalized, the rash disappeared.

The patient was referred to the neurological depart-
ment of the regional hospital due to seizures and sus-
pected encephalitis. He was presented with enlarged
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cervical lymph nodes, transient elbow swelling, hepa-
tosplenomegaly, tachycardia and severe sluggishness.
Thickened layers of the pericardium was detected on
the thoracic CT. Neurological symptoms as movement
limitation at the left forearm and hand, speech prob-
lems were observed, and they were slowly resolved.

Oral methylprednisolone in the dose of 1 mg/kg was
continued. The attempts to reduce the corticosteroid
doses were accompanied by the appearance of fever,
macular rash on the trunk and extremities and joint
pain. Rheumatoid factor (RF) and antinuclear antibod-
ies (ANA) were negative (Table Il). Antinuclear antibod-
ies-screen for the most often systemic inflammatory
connective tissue diseases and human leukocyte anti-
gen (HLA) B27 were negative.

Taking into account quotidian fever, transient er-
ythematous rash, lymphadenopathy, arthritis and ar-
thralgia, hepatosplenomegaly, serositis sJIA was diag-
nosed (Table I). Oral methylprednisolone in the dose of
1 mg/kg/day was prescribed. Neurological symptoms
were suggested as encephalopathy on the background
of autoimmune disease, but encephalitis was not com-
pletely excluded.

Further examination revealed a significant increase
of ALT 1842 U/l, and AST 1310 U/l and decrease of fibrin-
ogen level to 2.2 g/l. The bilirubin level was within nor-
mal range.

Enzyme-linked immunosorbent assay and polymerase
chain reaction excluded viral etiology of hepatitis. In-
creased levels of thallium and arsenic were found in blood
and hair samples, which suggested poisoning. However,
we couldn’t detect the causes of the poisoning, and these
microelements were normal in all family members.

On the background of glucocorticoid therapy during
the next 6 months patient’s general condition improved,
all symptoms of JIA disappeared and methylpredniso-
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lone was discontinued. However, generalized tonic-clon-
ic seizures recurred 3—4 times a month. Symptomatic ep-
ilepsy was diagnosed and valproic acid was prescribed.

After eight months of remission, the boy’s condition
again worsened. He was admitted to the regional chil-
dren’s hospital with complaints of fever up to 38°C, joint
pain, abdominal pain and sluggishness. The boy was sick
for the last one day. Further unstable macular rash on the
trunk and extremities, limping on the left leg, transient
arthritis of both knees and right ankle developed.

Laboratory testing estimated slight leukocytosis
9,700/ul, ESR of 10 mm/h, CRP 21.56 mg/d|, significant-
ly increased ferritin level 1645 ng/ml. Increased value of
ALT 167 U/l and AST 104 U/l was detected.

Ultrasound examination of both knees confirmed
bilateral synovitis. Thallium and arsenic levels in blood
and hair samples were normal. Oral methylprednisolone
was prescribed in the dose of 1 mg/kg/day for 2 months
with the further gradual dose reduction. The symptoms
of JIAdid not recur for the next 2 years after this therapy.

The patient demonstrates a decrease in cognitive
functions, hyperactivity, and euphoria. He continues val-
proic acid intake due to his epilepsy. Taking into account
unusual course of sJIA on the background of neurologi-
cal changes, we suggested a genetic pathology. Whole
exome sequencing found the mutation in ATP6VOAI
gene that can be contributed to his neurological condi-
tion and need to be experimentally validated.

Case 2

A 6-year-old girl was admitted to the regional chil-
dren’s hospital because of having a fever for 2 weeks.
A fever was accompanied by erythematous macular
rash, cervical, thoracic spine pain, left wrist and right
ankle swelling.

From the history it is known that arthralgia and spine
pain developed a few months before the hospital admis-
sion. Two weeks before the admission a fever appeared
and spine pain became more severe, the erythematous
rash occurred on the peaks of fever and disappeared
within a few hours when the fever decreased. The pa-
tient was treated in the infectious disease department
by antibiotics without effect.

Physical examination revealed cervical lymph-
adenopathy, an enlarged liver (+2 cm), tachycardia,
swollen and painful left and right knees, left wrist and
right ankle. Laboratory testing revealed leukocytosis
15,300-63,600/ul, an ESR of 20-25 mm/h, CRP (98.1-
139.8 mg/dl). Rheumatoid factor and ANA were nega-
tive. Serum level of creatine kinase (CK) was normal,
LDG (369.0-479.4 U/l) (Table I1).

Ultrasound examination revealed the signs of left
hip, left and wright knee bursitis and synovitis, left wrist

synovitis. Chest X-ray was normal. Antinuclear antibod-
ies-screen for the most often systemic inflammatory
connective tissue diseases and HLA-B27 were negative.
Taking into account fever that the patient was having
for more than 2 weeks, arthritis, typical rash, cervical
lymphadenopathy, hepatomegaly, sJIA was diagnosed.
Methylprednisolone was administered intravenous for
5 days, than — oral in the dose of 1.0 mg/kg/day. This
dose didn’t control a fever; therefore, it was increased
to 1.5 mg/kg/day.

The patient’s condition became better, body tem-
perature was normal for 4 days, the rash was not ob-
served. On the 17th day of corticosteroid treatment the
child became ill with measles and the fever occurred
again. The patient was treated in the infectious disease
department for 7 days. The dose of methylprednisolone
was reduced. The patient continued to have fever; there-
fore, she was referred to rheumatology department.

Laboratory examination revealed leukocytosis
26,240/ul, an ESR of 64 mm/h, CRP 277.25 mg/d|, throm-
bocytosis 492,100/ul. The onco-hematological diseases
were ruled out as the bone marrow and abdominal CT
was normal. The patient condition deteriorated: a fever
increased to > 39°C, severe arthralgias, myalgias and
dyspnea developed.

Leukocytosis and thrombocytosis increased up
to 51,000/pl and 674,100/ul respectively, an ESR was
30 mm/h, CRP — 26,5 mg/dl. Ferritin level increased
(Table 1) and procalcitonin test was normal.

The signs of pericarditis were revealed by echocar-
diography, pleuritis — on the chest X-ray. Pulse intrave-
nous methylprednisolone therapy was administered for
3 days, then oral methylprednisolone 2 mg/kg/day and
subcutaneous methotrexate 15 mg/m? were added.

The patient’s condition gradually became better. But
the attempts to reduce the dose of methylprednisolone
to maintenance (6-8 mg/day) provoked an exacerba-
tion. Currently the patient has started intravenous to-
cilizumab intake (8 mg/kg/2 weeks) and methylprednis-
olone is being gradually discontinued.

Case 3

A 12-year-old girl was admitted to the infectious dis-
ease department of our hospital because of a fever of
unknown origin, headache, and migratory arthralgia in
elbow and knee joints, morning stiffness about 15 min-
utes. The symptoms developed 6 days before the admis-
sion with febrile fever and headache, in 5 days arthralgia
joined.

Physical examination revealed slightly painful left
elbow and both knee joints without swelling. Lung and
heart sounds were normal. Mild hepatosplenomegaly
was found. Taking into account neutrophilic leukocyto-
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sis 14,600/ul, 80% (11,168/ul) of neutrophils, antibiotic
treatment was prescribed. Despite this treatment, the
fever continued with the temperature rise up to 39°C.

The results of laboratory testing showed an incre-
ase of leukocytosis 30,620/ul, lymphopenia 0,594/ul,
ESR of 58 mm/h, anemia — Hb 11.0 g/d|, increased
levels of CRP ferritin, LDG (Table 1), ASO 1258 |U/ml
(reference < 150 IU/ml).

Procalcytonin  serum concentration was normal.
Herpes simplex virus, CMV, EBV, toxoplasma, mycoplas-
ma, chlamydia, ureaplasma, hepatitis B and C viruses
infectious were ruled out. Antinuclear antibodies and
ANA-screen for the most often systemic inflammatory
connective tissue diseases were negative. Rheumatoid
factor was doubtful (14.2 IU/ml - reference up to 14.0 1U/
ml), but anticyclic citrullinated peptide (ACPA ) was nor-
mal. Rheumatoid factor after 3 months was also norma-
lized. Blood calprotectin level was 24 pg/ml (Table II).

Taking into account fever, arthralgia, hepatospleno-
megalia and the results of laboratory tests oncohe-
matological diseases were considered to be excluded.
The bone marrow was normal, chest and abdominal CT
confirmed hepatosplenomegaly and revealed pericarditis
and lymphadenopathy. Ultrasound examination revealed
the signs of left elbow synovitis and left knee bursitis and
synovitis.

Taking into consideration fever that the patient was
having for 2 weeks, arthritis, hepatosplenomegaly and
serositis, systemic JIA was diagnosed. Oral methylpred-
nisolone 1 mg/kg/day and subcutaneous methotrexate
15 mg/m?/week were prescribed. The patient respond-
ed to the treatment. In six weeks the full dose of the
methylprednisolone was reduced, and in 9 months it
was completely discontinued. Currently the patient is in
remission and continues taking methotrexate.

Case 4

A 16-month-old girl was referred from the infectious
disease department on the 15th day from the disease on-
set because of fever and ineffective antibacterial thera-
py. Child’s mother complained of body temperature that
was increasing to more than 39°C once or twice a day (in
the morning and in the evening) and was returning back
to normal between fever peaks that were accompanied
by an erythematous macular rash. The rash appeared
on the trunk, extremities and buttocks and it increased
at the peak of temperature. Physical examination re-
vealed a few hyperpigmented lesions (“coffe-with-milk
spots™) on the child’s skin, a typical macular rash, joint
hypermobility, slightly enlarged liver and cervical lymph
nodes. There were no signs of arthritis.

The laboratory values were significant for leuko-
cytes, ESR, platelets, CRP and LDG (Table I1). Anemia was
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revealed Hb 9.7 g/d|, and procalcitonin test was normal.
Antinuclear antibodies and RF were negative. Antinucle-
ar antibodies-screen for the most often systemic inflam-
matory connective tissue diseases was also negative.
Blood calprotectin level was 92.6 ug/ml. The abdominal
ultrasound examination revealed hepatosplenomegaly.

Oral methylprednisolone 1 mg/kg/day was pre-
scribed according to the circadian rhythm, but fever
continued to rise once a day at night; therefore, the
dose was increased to 1.5 mg/kg/day and it was given in
4 divided doses throughout the whole day. This allowed
to achieve the remission.

During the 10 months of follow-up, there was
only one flare on the background of a viral infection
(4 months after the therapy started, in a dose of methy!-
prednisolone 4 mg/day), which was accompanied by
fever, rash and arthralgia and required to increase the
glucocorticoid doses to 1 mg/kg/day for one week and
then again gradually reduce to 4 mg/day. Currently this
dose is enough to control fever and inflammation.

Discussion

Herein authors present four cases of sJIA. Each of
these cases is interesting and unique. Clinical features
of the reported cases are shown in Table I. Three out of
four presented patients were female, however, other
researchers reported that sJIA develops equally often
in both sexes [1, 9, 10]. The age at the onset of the dis-
ease in our study ranged from 1 to 12 years. The data
of the Childhood Arthritis and Rheumatology Research
Alliance (CARRA) Legacy Registry noted that mean age
of sJIA onset was 4.6 years and ranged from 2.3 to
9.4 years [9]. Other studies showed the similar age of
disease onset [10, 11].

High fever was the first and the main symptom in all
cases. All patients were previously referred to the infec-
tious disease department and were treated by antibio-
tics. Nonspecific onset of sJIA, which can be misdiag-
nose with infectious diseases (bacterial or viral), is also
outlined by the other researchers [1].

As sJIA is a clinical diagnosis of exclusion, others
systemic inflammatory connective tissue diseases as
well as ARF were also ruled out. Therefore, it required
a large number of additional laboratory testing. Acute
rheumatic fever was suspected in the first reported pa-
tient; however, the lack of evidence of preceding group
A streptococcal infection allowed to exclude this diagno-
sis [12, 13]. The sJIA diagnostics also demand to rule out
malignancy [1]. It is very important before the start of
systemic corticosteroid treatment.

The most difficult way to the diagnosis was in the
first case. The patient developed seizures and coma
on the onset of the disease. Encephalopathy as MAS
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clinical manifestation is described in many studies [14,
16, 17]. Central nervous system involvement was ob-
served in 33-40% of MAS cases [14, 15, 17]. Lethargy and
seizures were the most frequent among neurological
signs of MAS, therefore, coma was observed only in 1.7%
of cases [14]. Irritability, confusion, mood changes are
also reported [14]. Other clinical and laboratory manifes-
tations of MAS include continuous fever, pancytopenia,
hyperferritinemia, fibrinolytic coagulopathy, and liver
dysfunction [16, 18].

A reported patient was presented with central ner-
vous system dysfunction, and he also met one laborato-
ry MAS criteria, according to the preliminary diagnostic
guidelines for MAS in patients with sJIA [19]: platelet
count 176,000/ul (Table 111).

However, leucocytes, AST and fibrinogen levels didn’t
respond MAS criteria [19]. Despite the absence of leuco-
penia, we observed the decrease of leucocytes num-
ber from 25,000/ul to 14,600/ul and even to 4,900/ul,

erythrocytes number from 4,15 to 3,68 million per mi-
croliter, and hemoglobin level from 10.2 g/dl to 9.1 g/dl.

According to the 2016 classification criteria for MAS
in patients with sJIA this complication can be diagnosed
in a febrile patient with known or suspected JIA if the fol-
lowing criteria are met: ferritin level > 684 ng/ml; plus any
two of the following: platelets <180,000/ul, AST > 48 U/,
triglycerides > 156 mg/d|, fibrinogen <360 mg/d| [13].

So, when the signs of nervous system involvement
developed in a reported patient, his ferritin level, AST and
fibrinogen values also met 2016 MAS criteria (Table I11). In

dynamics fibrinogen even decreased to 220 mg/dl, and
AST level significantly increased. Therefore, retrospec-
tively we can conclude that the patient developed MAS.

Macrophage activation syndrome may often be trig-
gered by the medications, including biologic, an infec-
tion, or a change in therapy [14, 20, 21]. However, the
researchers outline that this complication also develops
without triggers, on the background of active sJIA [14].
In our first case a rapid corticosteroid discontinuation
and infection (purulent otitis) could lead to the develop-
ment of MAS.

The innate immune system, especially monocytes/
macrophages, neutrophils and natural killer cells (NK-cells),
plays a central role in the initiation of MAS [3, 8, 17]. Many
researchers suggest that pathophysiology of MAS is
based on a defect in lymphocyte cytolytic activity [17, 18].
On the other hand, cytotoxic T-lymphocyes (CD8 T-cells),
as the representatives of adaptive immunity, are also in-
volved in pathogenesis of MAS [18].

A great importance is also given to the genetic pre-
disposition to the overactive macrophage response and
to the genetic defects in the cytolytic pathway [8, 16-18].
Therefore, genetic predisposition and possible triggers on
the background of active inflammation cause an increas-
ing of macrophages and T-lymphocytes activity, leading
to cytokine storm, which can result in tissue damage,
multi-organ dysfunction and even death [18, 22].

In the case 2 we also observed deterioration of pa-
tient’s condition after measles and the reduction of
corticosteroid dose. The child was presented with sig-

Table I1l. Comparison of the classification criteria for macrophage activation syndrome 2005 and 2016 with symp-
toms developed in a reported case 1

Criterion 2005 [18] 2016 [13] Casel

Laboratory criteria
Ferritin, ng/ml - > 684 1389
Platelets, cells/ul < 262,000 <180,000 176,000
AST, U/ >59 > 48 58
Triglycerides, mg/dl - > 156 139
Fibrinogen, mg/dl <250 <360 313
Leucopenia, cells/pl < 4,000 - 14,600-4,900

Clinical criteria

Central nervous system
dysfunction

Seizures, irritability coma, lethargy

- Seizures, coma,
mood changes

criteria

Hemorrhages Purpura, bruising, bleeding - -
Hepatomegaly >3cm - 2cm
Histopathological Macrophages hemophagocytosis - na

in the bone marrow

Diagnosis

Two or more laboratory criteria;
any 2, 3, or more clinical and/or
laboratory criteria

A febrile patient with known or sus-
pected JIA plus ferritin, plus any two
other laboratory criteria

AST — aspartate aminotransferase, JIA — juvenile idiopathic arthritis, na — not available.

Reumatologia 2020; 58/6
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nificant leukocytosis and thrombocytosis, however, ESR
decreased from 64 to 30 mm/h, and CRP — from 277.25
to 26,5 mg/dl.

There were no signs of liver disfunction and fibrino-
lytic coagulopathy. Ferritin level didn’t also meet MAS
criteria. The serositis (pleuritis and pericarditis) were de-
veloped and caused the worsening of patient’s condition.
In this case viral infection and the reduction of cortico-
steroid dose induced the disease flare. Only in this case
the disease was poorly controlled with corticosteroid and
methotrexate treatment, therefore biological therapy was
started.

The case 3 differs from the others ones by the pa-
tient’s age that isn’t common for sJIA, and the onset of
the disease was with arthritis, but without typical rash.
Evanescent rash occurred in 81% of patients with sJIA
[23]. Splenomegaly, enlarged thorax and abdominal lymph
nodes, pericarditis and arthritis were detected only by ul-
trasound or radiological methods. The girl demonstrated
a significant increase of ESR and ferritin level. This is a sin-
gle patient among the reported ones without the flare for
the following period.

The last presented patient was the youngest. Such
a young age is not the only peculiarity of this case,
though. Another specific feature is the presence of the
signs of heritable disorders of connective tissue, which
are frequently associated with inflammatory connective
tissue diseases [24]. A hyperpigmented sports could
indicate some genetic problems, as they were also ob-
served in child’s father [25].

On the other hand, currently there is no enough evi-
dence for genetic testing. This child demonstrated a signifi-
cant level of serum calprotectin and LDG. Serum calprotectin
is considered as a new inflammation marker in paediatric
rheumatic diseases, especially in patients with sJIA, and as
a predictor of flare and treatment control [26, 27].

In summary, the course of sJIA is very variable and,
therefore, its recognition may be delayed. As sJIA is
a diagnosis of exclusion [28], it requires ruling out other
diseases with similar symptoms. Systemic juvenile idio-
pathic arthritis diagnosis is based on clinical criteria,
however, additional methods (ultrasound and/or radio-
logical) are often required to detect typical for sJIA fea-
tures. It is very important to exclude malignancy before
corticosteroid treatment to avoid mistakes and hard
complication. The presence of other genetic pathology
or predisposition can also lead to a misdiagnosis or to
the diagnostic delay.

Moreover, sJIA can be complicated by the life-threat-
ening disorders which are also difficult to be diagnosed
in time and to be differentiated from the essential sys-
temic inflammation. Using the 2016 classification crite-
ria for MAS diagnostic allowed to consider MAS in the
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diagnostically challenging cases, which confirms their
sensitivity in pediatric patients [29].

Taking into account the heterogenesity of some
groups of JIA, PRINTO initiated to reconsider the clas-
sification of JIA, and sJIA in particular [2, 29]. There is
the category of patients with sJIA that doesn’t present
with arthritis at the onset of the disease, as well as adult
onset Still disease. One of the presented here patients
also did not meet the signs of arthritis. The modification
of JIA criteria will allow to improve their detection and
treatment [30, 31].

Conclusions

The clinical cause of systemic JIA is very variable,
which results in difficulties of disease recognition and
requires exclusion of infections, malignancies and other
inflammatory diseases.

In this literature review based on case series we out-
line main challenges in diagnostic of systemic JIA and
macrophage activation syndrome. The reviewed litera-
ture showed last updates for the improvement of classi-
fication, diagnostic of systemic JIA and its complication.

Presentation of this clinical cases and discussion
may be very useful for understanding the disease cause
and will help to differentiate systemic JIA and MAS from
other disorders and improve treatment outcomes.

The authors declare no conflict of interest.
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