
  1Ann Rheum Dis Month 2020 Vol 0 No 0

Response to: ‘Successful treatment of plasma 
exchange for refractory systemic juvenile 
idiopathic arthritis complicated with 
macrophage activation syndrome and severe 
lung disease’ by Sato et al

We were very interested to read the correspondence from Dr. 
Sato and colleagues describing a case of systemic juvenile idio-
pathic arthritis (sJIA) with associated diffuse lung disease.1 The 
patient in this new report shares a number of features with cases 
occurring after exposure to interleukin (IL)-1 or IL-6 inhibitors 
(n=46) that we recently detailed in an international case series.2 
Lung disease complicating sJIA remains a clinical challenge with 
significant mortality, and we thank the authors for sharing their 
experience.

One of the typical features of this type of lung disease, as 
illustrated by this case report, is minimal respiratory symptoms 
despite significant abnormalities on chest CT. The predominant 
chest CT pattern in our series, as observed in this case, is septal 
thickening with or without ground- glass opacities, sometimes 
together with peribronchovascular consolidation. Also like the 
patient in this report, a majority of cases in our series had refrac-
tory sJIA. However, a significant number (~40%) responded to 
initial treatment, indicating that refractory sJIA is not a prereq-
uisite for lung disease.2 Another characteristic, shared by a subset 
of cases in our series and the current case, is the development of 
overt macrophage activation syndrome (MAS) at lung disease 
detection without a prior history of MAS. This finding raises 
the still unanswered question as to whether parenchymal lung 
disease stimulates MAS or whether a shared pathway of innate 
immune dysfunction drives both this new lung disease and MAS.

There are limited data on the efficacy of plasmapheresis for 
the treatment of MAS and other secondary hemophagocytic 
lymphohistiocytoses,3 and this is the first use of this approach 
in sJIA with lung disease to our knowledge. The possibility that 
circulating factors drive MAS and lung disease in the reported 
patient is suggested by his positive response to plasma exchange. 
Whereas a number of cytokines are strongly implicated in 
MAS,4 5 cytokines contributing to the development of lung 
disease have been suggested but not yet confirmed.6 7 Notably, a 
set of circulating proteins, including chemokines associated with 
T- helper 2 responses, are uniquely found in sera from patients 
with sJIA and lung disease compared with active sJIA or active 
MAS.8 In addition, in our series, progressive lung disease was 
observed in 17/18 children who had achieved inactive sJIA (on 
medication), arguing for independent causal factors and possible 
evolution to a more lung- targeted process.2

Prior to the recognition of lung disease, a subset of cases in 
our series (online supplementary table S81) developed drug reac-
tion with eosinophilia and systemic symptoms (DReSS), an often 
severe, delayed hypersensitivity reaction. The implicated drugs 
were IL-1 inhibitors. A patient with sJIA, described by Bader- 
Meunier et al in a recent letter to this journal,9 10 developed 
DReSS to canakinumab (monoclonal antibody to IL-1β) before 
lung disease diagnosis. Our ongoing collection of cases of sJIA 
with lung disease (unpublished) includes patients with DReSS 
to IL-1 inhibitors and patients with DReSS to tocilizumab (anti- 
IL-6 receptor). In the case described by Sato et al, the patient was 
exposed first to tocilizumab and subsequently to canakinumab. 
The ensuing MAS and liver enzyme elevation are consistent with 
a delayed- type drug hypersensitivity reaction, which also can 
include lung involvement and pancytopenia.11 12 Importantly, 

stopping canakinumab and removing residual drug by plasma 
exchange may have contributed to the improved lung status in 
this child. Cessation of the implicated drug is key to controlling 
DReSS progression, along with treatment of any ongoing inflam-
mation that persists after drug withdrawal.13

Given the multiple treatments used in this case (and other cases 
of sJIA with lung disease studied to date), it is difficult to assign 
sources of improvement with certainty. There are reports of 
patients with sJIA with lung disease improving after discontinua-
tion of the cytokine inhibitors, as well as during their continued 
use.1 2 6 9 These varied outcomes may reflect disease heteroge-
neity, treatment approaches that suppress hypersensitivity reac-
tions or other factors. A key question remains: is parenchymal 
lung disease that emerges during treatment of sJIA with IL-1 or 
IL-6 inhibitors triggered by severe delayed drug hypersensitivity, 
by lung- specific MAS activity or something else? Management 
decisions hinge on this issue. Organised, controlled testing of 
treatment strategies, including drug withdrawal and plasma 
exchange, will contribute to understanding pathogenesis and to 
identification of best clinical practices.
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