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Abstract

Background: Nonspecific interstitial pneumonia (NSIP) is a rare pulmonary complication in systemic juvenile idiopathic 
arthritis (SJIA). 

Objective: To present a case with NSIP in SJIA 

Methods: Case report 

Results: We report the case of a 4-year-old boy with SJIA complicated by macrophage activation syndrome (MAS) refrac-
tory to conventional therapy, and who later developed NSIP confirmed by high-resolution computerized tomography of 
the chest and lung histopathology. The patient received tocilizumab, a monoclonal antibody to interleukin-6 receptor, to 
control his disease. Data relating to tocilizumab treatment of NSIP in refractory SJIA is limited.

Conclusions: The data from this case report suggests that NSIP could be a pulmonary complication of SJIA complicated 
by MAS that is refractory to conventional therapy. Early initiation of tocilizumab should be considered to achieve disease 
remission in this pediatric patient population.
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Introduction
Juvenile idiopathic arthritis (JIA) comprises a group of dis-

eases defined according to the following International League 
of Associations for Rheumatology (ILAR) classification cri-
teria: onset occurs before the age of 16 years with a duration 
of arthritis of at least 6 weeks, excluding other conditions.1  
Systemic juvenile idiopathic arthritis (SJIA), one of the 7 sub-
types of JIA with distinct clinical presentation and compli-
cation, is defined as arthritis with or preceded by fever for at 
least 2 weeks with quotidian pattern for at least 3 consecutive 
days accompanied by evanescent erythematous rash, general-
ized lymphadenopathy, hepatomegaly and/or splenomegaly, 

and serositis.1 In patients with onset of symptoms at age 16 
years or older, adult-onset Still’s disease (AOSD) which could  
be considered a spectrum of SJIA, can be classified. 

The pathogenesis of SJIA is attributable to dysregulation 
of the innate immune system, with more autoinflammatory  
predominance compared to the other JIA subtypes.2 Patients 
with SJIA are also at risk for developing macrophage activa-
tion syndrome (MAS), a potentially fatal complication. Ab-
normal cytolytic pathway, decreased natural killer cell activ-
ities, and the hyperinflammatory state of SJIA disease result 
in prolonged immune activation, especially the activation of
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cytotoxic T cells and macrophages.3 Involved cytokines in-
clude interferon gamma, interleukin (IL)-1, IL-2, IL-6, IL-18, 
tumor necrosis factor-alpha, and macrophage colony-stim-
ulating factor.2-4 Patients with SJIA complicated with MAS 
usually present with non-remitting fever, cytopenias, liver  
dysfunction, coagulopathy, and central nervous system dys-
function, which highlights the need for early suspicion,  
prompt diagnosis, and appropriate treatment to prevent mor-
tality.2 

Pulmonary manifestations, except for serositis, are rare 
in SJIA. Reported findings in patients with SJIA include pul-
monary arterial hypertension (PAH), interstitial lung disease 
(ILD), and alveolar proteinosis.5 ILD in childhood is a group 
of chronic respiratory disorders with inflammatory and fibrot-
ic changes that adversely affect alveolar walls. Non-specific  
interstitial pneumonia (NSIP), which is one of the ILD sub-
groups, is characterized by chronic interstitial inflammation 
with type 2 alveolar epithelial cell hyperplasia at areas of in-
flammation. Data relating to the treatment of ILD in SJIA and 
the use of tocilizumab to treat this complication is limited. 

Case presentation
A 4-year-old Thai boy diagnosed as SJIA complicated 

with MAS initially presented with prolonged quotidian fever,  
evanescent erythematous rash, generalized lymphadenopathy,  
and serositis. Chest examination showed respiratory rate 42/
minute, subcostal retraction, normal breath sounds, and no 
adventitious sounds. Chest X-ray showed mild cardiomegaly  
without lung infiltration. Serum ferritin level was 343,299  
ng/ml, and bone marrow aspiration showed hemophagocytic  
activity. He was treated by 3 doses of pulse methylpredniso-
lone (30 mg/kg/dose), intravenous immunoglobulin (IVIG), 
cyclosporine, and oral prednisolone. However, during the first 
6 months, he still had some episodes of quotidian fever, eva-
nescent erythematous rash, arthritis despite receiving month-
ly pulse methylprednisolone, and therefore could not achieve 
clinical remission. Seven months after diagnosis he developed 

Figure 1. (A) Chest X-ray showed bilateral interstitial infiltration with peribronchial thickening. (B) HRCT of the chest showed 
interlobular septal thickening with peripheral ground glass opacities at the posterior aspect of both lungs. (C) Chest X-ray at 2 
years of follow-up showed decreased interstitial infiltration. (D) HRCT chest showed decreased degree of diffuse interlobular 
septal thickening and reticular opacity in both lungs.

Here, we report the case of a 4-year-old Thai boy with NSIP 
in refractory SJIA complicated by MAS who responded to  
tocilizumab treatment.
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dyspnea, tachypnea concurrent with fever, evanescent ery-
thematous rash, and arthritis. Vital signs showed temperature 
39 degrees Celsius, blood pressure 119/56 mmHg, respiratory 
rate 40/minute, and pulse oximetry 97% in room air. Chest ex-
amination showed retraction and crepitations at both lungs. 
Chest X-ray revealed bilateral interstitial infiltration with 
peribronchial thickening (Figure 1A). Blood tests to reeval-
uate the SJIA disease activity were performed and were not 
suggestive of MAS. Echocardiogram showed no pericardial 
effusion, intracardiac shunt, or evidence suggestive of pulmo-
nary arterial hypertension (PAH) (right ventricular systolic 
pressure 35 mmHg, less than 50% of systolic blood pressure) 
with good ventricular function (ejection fraction 59%). He 
was initially treated as pneumonia by cefotaxime and azith-
romycin. Investigations for infectious etiologies showed neg-
ative results, including hemoculture, blood Mycoplasma titer, 
gastric washes for Mycobacterium tuberculosis, and nasopha-
ryngeal wash for respiratory viruses. Bronchoscopy revealed 
swelling of bronchi with erythema of mucosa. Bronchoalveo-
lar lavage showed 155 cells/ml (neutrophils 71%, lymphocytes 
4%, monocytes 2%, eosinophils 1%, and macrophages 22%), 

Figure 2. (A) Diffuse interstitial thickening due to chronic inflammatory cell infiltrate with some intraalveolar macrophages 
(H&E staining, 100× magnification). (B) Interstitial cell infiltrate consisting mainly of small lymphocytes (H&E staining, 400× 
magnification). (C) More prominent interstitial inflammation and fibrosis with intraalveolar mucus, histiocytes, and cholester-
ol clefts (H&E staining, 100× magnification). (D) Alveolar spaces lined by hyperplastic type 2 pneumocytes containing mucus, 
foamy macrophages, and cholesterol clefts (H&E staining, 400× magnification).

with negative stains, PCR, and/or cultures for Pneumocystis 
jirovecii, respiratory viruses, mycobacteria, fungus, and bacte-
ria. High-resolution computerized tomography (HRCT) chest 
showed interlobular septal thickening with peripheral ground 
glass opacities at the posterior aspect of both lungs (Figure 
1B). Surgical lung biopsy pathology revealed diffuse inter-
stitial thickening with chronic inflammatory cell infiltration 
and fibrosis, diffuse alveolar cell hyperplasia, intraalveolar ac-
cumulation of foamy alveolar macrophages, and cholesterol 
clefts (Figures 2A-D). Honeycomb fibrosis was not identified.  
No granuloma, viral cytopathic change, or vasculitis was iden-
tified. Special stains were also negative for acid-fast bacilli and 
fungus. All lung histopathology findings were consistent with 
non-specific interstitial pneumonia (NSIP) pattern. The serum 
IL-6 level was 418 pg/ml. Tocilizumab, a monoclonal antibody 
to IL-6 receptor, was administrated intravenously (12 mg/kg/
dose) for every 2 weeks in combination with systemic corti-
costeroids in the form of methylprednisolone 30 mg/kg/dose  
for 3 days with subsequent prednisolone tapering, and oral 
cyclosporine (4 mg/kg/day). His SJIA and NSIP gradually im-
proved as evidenced by the improvement of clinical signs and
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Discussion
Except for serositis, pulmonary complications in SJIA are  

rare. The pulmonary complications that can develop include 
PAH (64%), ILD (28%), and alveolar proteinosis (20%).5  
Patients with pulmonary complications had more systemic 
manifestations and more previous treatment for SJIA disease.5 
Pulmonary conditions may be the result of severe uncontrolled 
active systemic disease or may be influenced by exposure to 
medications.5 

Data relating to SJIA with ILD and treatment are scarce.  
Earlier case series and review reported pulmonary involve-
ment in juvenile rheumatoid arthritis (JRA).6,7 A previous re-
port profiled a girl with JRA who had parenchymal lung dis-
ease, joint symptoms, and subcutaneous nodules compatible 
with seropositive polyarticular-onset JRA.6 Another report 
profiled a girl with refractory systemic chronic rheumatoid  
arthritis who developed pulmonary interstitial and intra-al-
veolar cholesterol granulomas three years later. She was clin-
ically improved by etanercept, but later died of respiratory  
insufficiency.7 Radiographic findings of ILD included tran-
sient pneumonitis, interstitial infiltration, pleural effusions, 
and patchy pleural infiltration. Pathologic findings showed  
pulmonary hemosiderosis, lymphoid follicular bronchiolitis, 
and lymphocytic interstitial pneumonitis.8 Cholesterol clefts  
are caused by deposition and organization of cholesterol re-
leased from degenerating lipid laden macrophages.9 

There are also reports of AOSD with pulmonary involve-
ment in adults. One study reported parenchymal lung in-
volvement in 5.3% of AOSD cases.10 In cases without acute 
respiratory distress syndrome, HRCT chest showed interstitial 
hyperdensities, including NSIP, organizing pneumonia, and 
unclassified ILD. Biopsy-proven NSIP was found in 2 cases.  
All cases with NSIP in AOSD were treated with systemic  
corticosteroids without biologic agents.10 A case report of a 
patient with AOSD with PAH and NSIP complicated by MAS 
showed total resolution of MAS and improvement of PAH  
after treatment by systemic corticosteroids, cyclosporine A, 
and anakinra.11 Taken together, data specific to tocilizumab 
treatment for SJIA or AOSD with NSIP is limited. In contrast, 
ILD are known to be a pulmonary complication of rheuma-
toid arthritis (RA). Tocilizumab was reported to exacerbate  
ILD or worsen lung fibrosis in adults with RA.12,13 Nevertheless, 
there were reports of RA patients with associated ILD success-
fully treated by tocilizumab as monotherapy.14,15 

symptoms of systemic features and respiratory distress at 6 
months. The interval of tocilizumab was subsequently extend-
ed to every 4 weeks. At the 2-year imaging follow-up, the chest 
X-ray showed decreased interstitial infiltration (Figure 1C) 
comparing to the film at the diagnosis of NSIP (Figure 1A)  
and the HRCT chest showed decreased degree of diffuse inter-
lobular septal thickening and reticular opacity in both lungs 
(Figure 1D). Bronchoalveolar lavage and biopsy was not re-
peated. At that time, the patient’s disease status was inactive 
while still receiving tocilizumab every 4 weeks along with ta-
pering of prednisolone to 7.5 mg/day and discontinuation of  
cyclosporine.

Regarding pediatric populations, tocilizumab is effective 
in treating SJIA, particularly those with severe or persistent 
diseases,16,17 with one study including 6 of 32 patients with 
ILD (16.2%).17 A large study in children with SJIA using to-
cilizumab did not report ILD-related adverse effects.18 IL-6,  
one of the cytokines which plays a major role in pathogene-
sis of SJIA, could be found elevated in the blood and synovi-
al fluid in patients with active disease, with levels correlating  
with disease activity.19 In our patient, given that the ongoing 
active systemic features with NSIP and the IL-6 level was very 
high, tocilizumab was considered for treatment with prednis-
olone and cyclosporine. After 2 years, the response to treat-
ment of SJIA and NSIP therefore could be the effect of tocili-
zumab as well as the concurrent immunosuppressive drugs.  
Further studies of tocilizumab as monotherapy of NSIP in 
patients with SJIA should be warranted. Moreover, there 
could be potential genetic polymorphisms such as the STAT3 
gain-of-function which play important roles in regulation 
of inflammatory cytokines including IL-6, and STAT3 gain-
of-function that might be associated with NSIP in SJIA pa-
tients, as it has been reported in patients with interstitial lung  
diseases.20 However, the genetic testing was not performed in 
this patient to confirm this postulation.

In conclusion, the case profiled in this report highlights 
that children with refractory SJIA complicated with MAS at  
the time of diagnosis could later develop NSIP and that early 
administration of tocilizumab could be beneficial.
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