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Abstract

Background: Early-onset sarcoidosis is a rare systemic inϐlammatory granulomatous disease, distinguished 
by onset before the age of 4 and notably lacking pulmonary involvement. Unfortunately, the condition often shows 
clinical features similar to juvenile idiopathic arthritis, resulting in the misdiagnosis of numerous patients. This 
case report delves into the challenges associated with the delayed diagnosis of early-onset sarcoidosis, with a 
particular focus on the diagnostic methods employed to address this delayed recognition.

Case presentation: A 15-year-old girl presented with a history of recurrent fever since infancy, accompanied 
by rash, arthritis, and joint deformity. Previously misdiagnosed with juvenile idiopathic arthritis, she underwent 
management with steroids and methotrexate, yielding no improvement. The diagnosis of early-onset sarcoidosis 
was made during adolescence based on serial examinations, comprehensive laboratory and radiological 
evaluations, and subsequent histopathology ϐindings. Presently, the patient is receiving treatment with low-dose 
steroids and biologic therapy (Tocilizumab) and experiencing no disease progression.

Conclusion: This case report underscores the importance of considering early-onset sarcoidosis in the 
differential diagnosis of pediatric patients exhibiting persistent arthritis from an early age. Early detection and 
treatment are crucial in averting complications and enhancing the overall quality of life. 

EOS manifests as a triad of arthritis, uveitis, and 
cutaneous manifestations, representing the sporadic form 
of autoinϐlammatory systemic granulomatous diseases. 
Its counterpart, Blau syndrome, exists as a familial form 
inherited in an autosomal dominant manner, sharing a clinical 
presentation similar to EOS but lacking familial history. 
Typically affecting young children before the age of 4 years, its 
onset primarily involves cutaneous and articular symptoms, 
distinguishing it from the typical lung disease observed in 
older children and adults [3].

The disease has been associated with a mutation in the 
nucleotide-binding oligomerization domain-containing 
protein 2 (NOD2), also termed caspase recruitment domain-
containing protein 15 (CARD15), which is mapped on 
chromosome 16q12. This mutation is responsible for the 
development of granulomatous inϐlammation observed in 

Introduction
Sarcoidosis is a rare autoinϐlammatory disease that 

affects multiple body organs, with its underlying etiology 
remaining unknown. The identiϐication of this condition relies 
on the presence of noncaseating epithelioid cell granulomas 
observed in biopsy specimens from different body organs [1]. 
The diagnosis of sarcoidosis in the pediatric age group can 
be challenging due to its diverse presentation. In pediatrics, 
two different types of sarcoidosis have been reported: Classic 
Sarcoidosis (CS) and Early-Onset Sarcoidosis (EOS). Classic 
sarcoidosis usually affects older children (> 5 years old) and 
exhibits clinical manifestations similar to those observed in 
adults, characterized by pulmonary, lymph node, and ocular 
involvement. Conversely, early-onset sarcoidosis, a rarer 
occurrence, manifests in younger children with no apparent 
pulmonary involvement [2].

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.japch.1001061&domain=pdf&date_stamp=2024-01-18
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EOS/Blau syndrome [4]. This NOD2 protein plays an important 
role in the inϐlammatory response through microbe-associated 
molecular pattern recognition. Among the most frequently 
detected NOD2 mutations are R334W and R334Q [5]. 

For EOS presenting with multisystem involvement, 
corticosteroids stand as the primary therapy of choice. 
However, it is important to tailor the duration and dosage of 
the therapy to individual needs. Methotrexate and biologic 
agents, such as Tocilizumab, demonstrate efϐicacy and have 
steroid-sparing properties [6].

EOS and Blau syndrome are rare granulomatous 
autoinϐlammatory diseases affecting young children and are 
caused by (NOD2/CARD15) mutations. Affected children 
typically exhibit cutaneous manifestations, joint symptoms, 
and uveitis. Given the non-speciϐic clinical features and the 
lack of a speciϐic test, identifying sarcoidosis in the pediatric 
population can be challenging [7]. Consequently, it usually 
gets misdiagnosed as Juvenile Idiopathic Arthritis (JIA), as 
was the case with our patient. 

Here, we present the case of a 15-year-old girl 
recently diagnosed with early-onset sarcoidosis, showing 
manifestations of delayed diagnosis and consequential 
adverse effects stemming from prolonged corticosteroid 
therapy.

Case report
A 15-year-old girl visited King Fahd Hospital University 

in October 2021 with a history of recurrent daily low-grade 
fever since the age of 1 year, joint deformity accompanied by 
arthralgia, and generalized bone pain. In her medical history, 
she was diagnosed with polyarticular juvenile idiopathic 
arthritis and bilateral anterior uveitis, leading to management 
with steroids and methotrexate; however, no disease 
remission was achieved. There were no notable instances of 
autoimmune diseases in her family history. 

A series of examinations conducted upon admission 
revealed her weight and height to be below the third percentile, 
indicative of short stature. Vital signs showed tachycardia, 
with a heart rate of 130 bpm, and a low-grade fever, with 
a temperature of 38.5. Physical examination revealed 
transparent skin with visible veins in the abdominal region. 
Musculoskeletal examination revealed bilaterally swollen 
wrists and ankles with severe movement restriction, along 
with multiple symmetrically distributed tiny erythematous 
scaly xerotic papules on the trunk, upper limbs, and lower 
limbs (Figure 1). Furthermore, bilateral ϐlexion deformities 
of the interphalangeal joints of the ring and middle ϐingers 
were observed (Figure 2). Additionally, there was restricted 
dorsiϐlexion of the ankle joints due to tightness in both the 
gastrocnemius and soleus muscles. Examination of the back 
showed lumber kyphosis with prominent spinous processes 
(Figure 3), and tenderness was detected at the L4 level. A slit-

lamp test showed no signs of active uveitis. Other aspects of 
the physical examination were unremarkable. 

To monitor the period of admission, a number of 
radiological, laboratory, and histopathological investigations 
were conducted. A hand X-ray was performed and revealed 
a generalized reduction in bone density accompanied by 
periarticular osteoporotic changes. Notably, a pathological 
fracture was seen in the distal left radius (Figure 4). 
Additionally, a chest X-ray exhibited degenerative changes in 
both shoulder joints (Figure 5). 

Figure 1: Multiple symmetrically distributed tiny erythematous scaly xerotic papules 
on the thigh.

Figure 2: Bilateral ϐlexion of the interphalangeal joints of the ring and middle ϐinger.

Figure 3: Lumbar kyphosis with prominent spinous processes.
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Electrocardiography showed resting tachycardia, with 
a heart rate of 160 bpm. Abdominal and pelvic ultrasounds 
showed bilateral grade three nephropathy. Additionally, 
abdominal and pelvic computed tomography without contrast 
showed bilateral irregular kidney contours of normal size 
without hydronephrosis. The scan also detected a Lamber-
Bone lytic sclerotic lesion in the entire visualization portion 
of the lower dorsal spine, presenting with a compression 
fracture. Gibbus deformities in the L4–L5 vertebral bodies, as 
well as malalignment and displacement of the lumbar-dorsal 
spine, were evident (Figure 6), which corresponds with the 
ϐindings of a Magnetic Resonance Imaging (MRI) performed 
in 2018. 

A brain MRI conducted at our hospital showed a right-
sided (25 x 9 mm) oblong-shaped cystic lesion displaying 
high signal intensity on T2-weighted and ϐlair sequences 
and low-intensity T1, likely indicating an inϐlammatory mass 
ascending from the right ethmoidal air cells and extending to 
the right frontal sinus. Laboratory investigations revealed high 
inϐlammatory markers: an ESR (85 mm/hr) and CRP levels 
(7.7 mg/dl). Additionally, microcytic hypochromic anemia was 
observed, with a hemoglobin level of 8 g/dl. Genetic testing 
through Whole Exome Sequencing (WES) conϐirmed a positive 
result for the NOD2 [variant c.1442G>A p. (Gly481Asp)] 
gene mutation, consistent with autosomal dominant Blau 
syndrome. Amyloid protein levels were measured at 455 

mg/dl (normal limit: up to 6.4 mg/dl). Serum Angiotensin-
Converting Enzyme (ACE) levels were 52 U/L (normal range: 
29–112 U/L). The tuberculin skin test results were negative. 
Tests for antinuclear antibody and rheumatoid factor were 
negative, while assays for complement components C3 and 
C4 remained within normal ranges. Two bone biopsies were 
conducted (ϐirst from the left radius and second from the 
left superior iliac crest one year later) due to bone pain, lytic 
lesions, and deformities. Both biopsies showed multiple non-
necrotizing granulomatous lesions. Staining tests for acid-fast 
bacilli and periodic acid-Schiff were negative. Additionally, 
a skin biopsy showed multiple granulomatous lesions 
(Figure 7). 

Accordingly, a diagnosis of early-onset sarcoidosis (EOS) 
was established. The patient received treatment with pulse 
steroids (30 mg/kg/day) being administered for three days, 
gradually tapering to a low dosage, in addition to Tocilizumab 
162 mg given subcutaneously every 2 weeks. One month after 
starting treatment with Tocilizumab, the patient’s condition 
was showing marked improvement. Under the current 
management plan, the patient exhibited no subsequent 
disease progression, normalization of inϐlammatory markers, 

Figure 5: The chest X-ray showed degenerative changes identiϐied in both shoulder 
joints. A lytic-like lesion was identiϐied in the left humeral head, with a well-deϐined 
border and cortical expansion.

(A) (B)

Figure 7: Histopathologic images of cutaneous sarcoidosis—a hematoxylin and 
eosin-stained section of skin from a punch biopsy taken from the back area. (a) 
Multiple non-caseating granulomas were found inϐiltrating the dermis and subcutis 
(black arrows) (b) Granulomas comprised epithelioid macrophages (yellow arrows) 
and a small number of lymphocytes (green arrow).

Figure 4: The X-ray of the left hand illustrated a generalized reduction in bone 
density with periarticular osteoporotic changes. Notably, a pathological fracture was 
identiϐied in the distal left radius.

Figure 6: Abdominal and pelvic computed tomography without contrast revealed 
diffuse abnormal lytic and sclerotic bone lesions involving the entire visualized part 
of the spine, including the lower dorsal spine. Notably, it depicted a compression 
fracture or gibbus deformity of the lower vertebral bodies L4 and L5, along with 
malalignment and displacement of the lumbosacral spine.
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and a relatively stable clinical condition. Therefore, the 
steroid dosage was tapered to the lowest possible dose. 
Uveitis has been under control since treatment initiation, and 
she regularly follows up with ophthalmology.

Discussion
Early-Onset Sarcoidosis (EOS) and Blau syndrome are 

both rare granulomatous autoinϐlammatory diseases affecting 
young children, caused by (the NOD2/CARD15) mutation. 
Affected children typically present with a triad of cutaneous 
manifestations, joint symptoms, and uveitis. Due to the 
variable clinical presentation of EOS, delays in diagnosis or 
misdiagnosis in EOS/Blau syndrome are not uncommon, 
particularly owing to the lack of awareness regarding these 
rare diseases. Accordingly, managing complications resulting 
from delayed diagnoses poses substantial challenges. Typically, 
early-onset sarcoidosis does not involve the lungs. However, 
a reported case in 2011 presented with intermittent episodes 
of fever, generalized rash, arthralgia, lymphadenopathy, and 
dyspnea. Chest X-ray ϐindings revealed bilateral lower lung 
inϐiltration without hilar lymphadenopathy in this patient 
[8]. In 2016, a 7-year-old girl showed the characteristic triad 
of symptoms—rashes, arthritis, and uveitis—though she 
was initially misdiagnosed as having JIA. After an 8-week 
treatment with oral corticosteroids, there was minimal 
improvement observed in joint swelling and vision, while 
the rash showed no improvement. Routine laboratory results 
were within normal limits, and antibody test results were 
negative. Conversely, serum ACE was high, and both skin and 
synovial biopsy revealed multiple noncaseating granulomas. 
Consequently, a diagnosis of early-onset sarcoidosis was 
established for this case [9]. Similarly, in 2017, a 4-year-old 
female presented with a 2-year history of rash involving the 
face, chest, upper, and lower limbs, coupled with arthritis, 
uveitis, and massive right inguinal lymphadenopathy. 
Additional uncommon features, including onycholysis, nail 
ridging, and geographical tongue, were observed. A diagnosis 
of early-onset sarcoidosis was established based on her clinical 
presentation, raised serum ACE level, and histopathological 
evidence of noncaseating granulomas [10]. In 2019, Dr. 
Brian and his colleagues stated that the early presentation 
of arthritis in early-onset sarcoidosis often leads to the 
misdiagnosis of JIA in numerous cases [7]. An interesting case 
report in 2018 described an 11-year-old female with joint 
swelling and intermittent high fever, previously diagnosed as 
systemic JIA. However, subsequent genetic testing revealed a 
NOD2 mutation, ultimately categorizing her as a sporadic Blau 
syndrome case [11]. Another case report published in 2020 
featured a 31-year-old Caucasian female recently diagnosed 
with Blau syndrome, who had previously been misdiagnosed 
as having systemic JIA since the age of 18 months [12]. 

Table 1 demonstrates a comparative analysis of our case 
with the other cases mentioned in the discussion, focusing on 
patient sex, clinical presentation, and age of onset. 

A scarce data exist on the epidemiology of pediatric 
sarcoidosis. A Danish National Registry study included 48 
children within a cohort of 5536 patients with sarcoidosis, 
resulting in a calculated overall incidence for childhood 
sarcoidosis of 0.29 per 100,000 per year. The incidence ranged 
from 0.06 per 100,000 per year for children below 5 years 
old to 1.02 per 100,000 per year for children 14 to 15 years 
old [13-15]. An earlier international registry reported on 53 
pediatric patients, of whom 14 had a family history, yielding 
a ratio of 1:5 for familial to sporadic forms. The International 
Registry of Pediatric Sarcoidosis, established in 2005, showed 
no gender difference or geographical predominance. It also 
stated that the majority of patients exhibiting the classic 
triad of arthritis, uveitis, and rash have disease onset before 
reaching 5 years old [16].

Skin lesions are the most commonly reported initial 
presentation in childhood early-onset sarcoidosis, observed 
in approximately 77% of patients with this condition [14]. 
The characteristic skin eruption associated with childhood 
early-onset sarcoidosis typically manifests as asymptomatic, 
ϐluctuating macular and papular rashes. These rashes tend 
to be symmetrical, and commonly located on the trunk and/
or extremities [17]. Furthermore, other skin manifestations 
reported include hyperpigmented or hypopigmented lesions, 
ulcers, nodules, and subcutaneous tumors [2]. Consistent 
histopathology examination of these lesions demonstrates 
noncaseating granulomas with multinucleated giant cells. 

Table 1: Focusing on patient sex, clinical presentation, and age of onset.

Patient sex Age of onset Clinical presentation 

Our case Female 15 years old

Fever
Joint pain

Joint swelling 
Joint deformities

Uveitis
Skin lesions (papules)

Contracture
Lumbar kyphosis

Short Status 

Wong, et al. [8] Female 4 months old

Fever
Joint pain

Uveitis 
Skin lesions (papules)

Lymphadenopathy 
Dyspnea

Argawal, et al. [9] Female 7 years old

Joint swelling 
Joint deformities 

Uveitis 
Skin lesions (papules)

Sahu, et al. [10] Female 2 years old

Joint swelling
Uveitis 

Skin lesions (papules)
Nail changes 

Lymphadenopathy 

Imayoshi, et al. 
[11]

Female 7 years old
Fever

Joint swelling
Uveitis

Ellis, et al. [12] Female 18 months old
Joint deformities 

Uveitis 
Contractures
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In our patient, the skin rash was described as multiple 
symmetrically distributed erythematous scaly papules on the 
trunks and bilateral upper and lower limbs, consistent with 
ϐindings reported in other studies [18].

Joint manifestations usually present as symmetric 
polyarthritis, involving the interphalangeal joints, meta-
carpophalangeal joints, wrists, feet, ankles, and occasionally 
the elbows. Contractures often appear early in the disease 
course, especially affecting the proximal interphalangeal 
joints, clinically described as camptodactyly [19]. Moreover, 
granulomatous inϐlammation in the periarticular structures 
frequently leads to marked periarticular swelling and the 
formation of tenosynovial cysts affecting the wrists and 
dorsa of the hands. These phenotypic observations exemplify 
characteristic features of the disease [20]. In our patient, 
multiple joint deformities were observed in the bilateral 
small joints of the hands and feet, accompanied by a notably 
restricted range of motion. 

Uveitis is the most common ocular manifestation, affecting 
approximately 90% of patients diagnosed with early-onset 
childhood sarcoidosis [1]. It usually appears around the age 
of 12 as a late manifestation of the disease. The diagnosis of 
uveitis consistently poses challenges, with the identiϐication 
of its etiology often proving to be a laborious task. The 
presence of concomitant conditions like Blau syndrome and 
atypical onset further adds complexity to the diagnostic 
process. Uveitis has also been reported in patients with JIA, 
and there is no deϐinitive method to differentiate between 
uveitis occurring in JIA and childhood sarcoidosis. However, it 
is noteworthy that the antinuclear antibody test is positive in 
88% of patients with JIA but typically negative in sarcoidosis 
[20]. This underscores the importance of collaborative efforts 
among pediatricians, rheumatologists, and ophthalmologists, 
emphasizing the necessity to enhance understanding of the 
disease. In fact, having bilateral uveitis is associated with an 
increased risk of visual morbidity. Thus, life-long follow-up 
and treatment for eye symptoms are essential for all patients. 
In the current hospital admission of our patient, active 
bilateral uveitis had been diagnosed two years prior to this 
recent admission. In the absence of a deϐinitive blood test, the 
World Association of Sarcoidosis and Other Granulomatous 
Disorders (WASOG) recommends evaluating the serum ACE 
level. Typically, ACE levels are higher in children than in 
adults, and an increased ACE may contribute to the diagnostic 
process.

Diagnosis Blau syndrome primarily relies on clinical 
diagnosis, supported by histomorphology evidence of 
typical epithelioid noncaseating granuloma, after reasonably 
excluding other disorders known to cause granulomatous 
lesions. Alongside genetic testing, numerous studies have 
highlighted the involvement of NOD2/CARD15 in the 
beginning of granulomatous inϐlammation. In our patient, a 
WES test was conducted, revealing a mutation in the NOD2 
gene, which substantiates our diagnosis. 

Conclusion
In this report, we presented a unique case that illustrates 

the delayed presentation of early-onset sarcoidosis and 
the subsequent follow-up condition. Notably, our patient’s 
diagnosis of early-onset sarcoidosis was established after a 14-
year duration. Unfortunately, she shows features of delayed 
diagnosis and complications associated with prolonged 
steroid usage, such as short stature and pathological spinal 
vertebrae fractures, which are devastating complications. 
The presentation of sarcoidosis varies considerably with 
age and often presents a diagnostic debate to clinicians due 
to the remitting and relapsing nature of the disease. Timely 
clinical and laboratory evaluation, along with imaging studies 
and histopathology ϐindings, is imperative for the early 
diagnosis and treatment of sarcoidosis. This case indicates 
the importance of considering early-onset sarcoidosis in the 
differential diagnosis of pediatric patients presenting with 
arthritis and systemic manifestations such as fever, rash, 
and uveitis. Furthermore, a poor response to standard JIA 
therapy should prompt pediatricians to assess and consider 
such rare conditions. We acknowledge that delayed diagnosis 
emphasizes the potential for increased complications. 
This case serves as a compelling example, highlighting the 
urgent need for heightened awareness among physicians. 
Emphasizing the correlation between delayed diagnosis and 
heightened complications can signiϐicantly contribute to the 
ongoing dialogue about the importance of early detection and 
intervention in early-onset sarcoidosis.
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