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Key messages

e The characteristics of patients with Still’'s disease and lung involvement were
described in the AIDA network.

e Patients with parenchymal lung disease frequently showed sore throat,

pericarditis, and high systemic score.

e IL-1 or IL-6 inhibitors did not result to be associated with the parenchymal lung

involvement.
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Abstract

Objectives: To assess the lung involvement in patients with Still's disease, an
inflammatory disease assessing both children and adults. To exploit possible associated
factors for parenchymal lung involvement in these patients.

Methods: A multicenter observational study was arranged assessing consecutive
patients with Still’s disease characterized by the lung involvement among those included
in the AIDA (AutoInflammatory Disease Alliance) Network Still’s Disease Registry. Still’s
disease-lung involvement was defined by the presence of pleuritis, parenchymal
features, acute respiratory distress syndrome (ARDS), and/or pulmonary arterial
hypertension.

Results: In total, 90 patients with Still’s disease and lung involvement were assessed
(mean age 36.3 £ 17.8 years, 35.6% male sex). Among them, 13.3% of patients were
paediatrics. These patients with lung involvement mainly showed pleuritis in 72.2% of
cases, parenchymal features in 34.4%, ARDS in 9.5%, and pulmonary arterial
hypertension in 2.3%. After that we focused on patients characterised by parenchymal
lung involvement, which is an emergent issue of clinical concern. These patients with
parenchymal lung disease were significantly characterized by sore throat, pericarditis,
and higher values of systemic score than others. Finally, the administration of both IL-
1 or IL-6 inhibitors was not associated with the presence of parenchymal lung
involvement.

Conclusion: The clinical characteristics of patients with Still's disease and lung
involvement were described in the AIDA network. We also provided a clinical profile of
patients with parenchymal lung involvement considering its prognostic relevance.
Although providing a clinical landscape of these patients, further studies are needed to

fully clarify this issue.

Keywords
Still's disease; systemic juvenile idiopathic arthritis, adult-onset Still’s disease; lung

involvement; prognosis
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Introduction

Still’s disease, formerly known as systemic juvenile idiopathic arthritis and adult-onset
Still’s disease, is an inflammatory disorder usually manifesting with high spiking fever,
arthritis, and evanescent skin rash in association with a typical hyperferritinemia [1].
Both children and adults may be affected according to a disease continuum across all
ages [2,3]. Still's disease is induced by an aberrant inflammatory response involving a
deregulated activity of innate and adaptive arms of the immune system, at the
crossroads of autoinflammatory and autoimmune disorders [4]. The inflammatory
mechanisms behind the disease provide the rationale for the administration of
immunosuppressive agents [5]. Consequently, glucocorticoids (GCs), conventional
synthetic disease modifying anti rheumatic drugs (csDMARDs), and biologic DMARDs
(bDMARDs) are administered to manage these patients according to the phases of
activity and the clinical response [6,7]. Despite the different possible disease courses,
Still’'s disease may be characterized by a potential life-threatening evolution due to the
occurrence of severe complications [1-4]. These patients may be indeed burdened by
the occurrence of macrophage activation syndrome (MAS), which is a secondary form
of hemophagocytic lymphohistiocytosis [8,9]. In this context, recent lines of evidence
have increasingly reported the clinical relevance of the development of parenchymal
lung involvement in Still’s disease in addition to the presence of pleuritis, which is the
most common studied pulmonary finding so far [10-16]. Parenchymal lung involvement
appears to be another complication associated with a poor prognosis, which has been
increasingly raised the attention of the scientific community [10-16]. Although at the
beginning it could be subtle, lung involvement may present with dyspnoea, tachypnoea,
and cough. Differently from adults, children with Still’s disease and parenchymal lung
involvement may be characterized by peculiar clinical features including acute
erythematous clubbing, and atypical skin rash [10-14]. Histologically, this manifestation
seems to be related with features of pulmonary alveolar proteinosis and/or lipoid
pneumonia [10,11]. Pulmonary alveolar proteinosis is a lung disease related to
surfactant accumulation within the alveoli mainly resulting from decreased clearance
than increased production whereas lipoid pneumonia is due to the abnormal presence
of lipid-containing products. In Still’s disease, these histological findings were described
in children but not in adults so far [10,11]. In addition, preliminary reports of lung
involvement in Still’s disease could be linked this complication to anaphylactic reaction
to bDMARDs, both interleukin (IL)-1 and IL-6 inhibitors [10-14]. Moreover, the

occurrence of parenchymal lung involvement in Still's disease has increasingly
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corresponded with the use of inhibitors of IL-1 and IL-6, and many patients with this
manifestation have a history of exposure to these drugs [10,11]. Based on these
findings, a potential contribution of bDMARD exposure has been recently suggested in
increasing the risk of development of the parenchymal lung involvement in these
patients [10,11]. Also, two possible pathogenic explanations have been lately proposed,
namely drug reaction with eosinophilia and systemic symptoms (DRESS) hypothesis
and/or cytokine plasticity hypothesis, in deregulating the immune response towards the
occurrence of such manifestation [17]. These hypotheses have different clinical
implications, since DRESS typically requires drug continuation, whereas the cytokine-
plasticity hypothesis suggests instead that interventions that counter pathogenic T cell
skewing could be therapeutic [17]. Consequently, clinical concerns are increasingly
raised about the occurrence of lung involvement in Still’s disease, thus suggesting the
need of further studies to fully elucidate this issue also considering the management of
these patients.

On these bases, in this work, we aimed to assess the clinical characteristics of patients
with Still’s disease and lung involvement. In addition, possible associated factors with

parenchymal lung involvement were evaluated in a multicenter observational study.

Methods

Patients, variables to be assessed and study design

A multicenter observational study was arranged assessing consecutive patients with
Still’s disease characterized by the lung involvement among those included in the AIDA
(AutoInflammatory Disease Alliance) Network Still’'s Disease Registry. This is an
international, clinical, physician-driven, non-population, and electronic-based dataset
involving both children and adults [18-22]. In all patients, other inflammatory diseases,
malignancies, and infections were ruled out as elsewhere better detailed [8,15,23].
Specifically, after having excluded all these possible alternative causes, especially the
infectious ones comprising COVID-19, the patients were codified with lung involvement
as we previously performed [15,16].

Still’'s disease-lung involvement was defined according to the presence of pleuritis,
parenchymal features, acute respiratory distress syndrome (ARDS), and/or pulmonary
arterial hypertension. In the patients with the suspicion of parenchymal lung
involvement, a chest CT scan was performed, and retrieved features codified according
to the available literature in different main patterns: i. multilobar, predominantly

peripheral septal thickening, parahilar and/or anterior upper lobes with or without
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adjacent ground glass opacities; ii. crazy-paving; iii. peripheral consolidations; iv.
peribronchovascular consolidations, and iv. predominantly ground-glass opacities
[10,11,15]. The CT scans were locally red, and we collected what reported in the clinical
chart of patients and data included in the registry. ARDS was defined according to what
reported in clinical charts of patients and available literature [24]. Patients were codified
as having ARDS if CT scans showed that the acute exudative lesions were not randomly
distributed but had a gravitationally dependent gradient, with more consolidation in the
postero-basal regions [25]. Pulmonary arterial hypertension was defined according to
what reported in the registry and available literature [26]. Considering the “real-life”
nature of our study, a measurement bias may indeed occur in the collection of these
data, which we tried to minimize by a careful definition of those findings to be collected.
CT scans of chest were not available in all patients; CT scans were mainly performed in
adult patients since considered a routine workup in the context of fever of unknow origin
requiring advanced diagnostic tests [27]. In patients without CT scan, the identification
of the lung involvement was based on chest X-ray and clinical observations collecting
what recorded in patient clinical chart. This difference may also reflect the diversities in
healthcare utilization and access which could be encountered in a worldwide study like
AIDA network.

In addition, at the time of assessment, the following parameters were registered: fever,
typical or atypical skin rash, arthralgia or arthritis, myalgia, lymphadenopathy, sore
throat, splenomegaly, hepatomegaly or abnormal liver function tests, abdominal pain,
and sore throat. These clinical signs were combined to derive the systemic score [23].
Furthermore, erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), and
ferritin, were recorded. In addition to lung involvement, each patient was assessed,
where appropriate, for the presence of Still's disease-related complications, including
MAS which was codified according to the diagnostic criteria proposed by the available
literature [23,28]. The administration of therapies, GCs, csDMARDs, and bDMARDs, was
also registered and categorized based on medications administered to each patient as
previously described [8,15,23]. In case of sequential therapy, the drug administered
for the longest time was considered. In the subsequent follow-up, according to the
disease course, patients were categorized into four groups: either one of three clinical
patterns (monocyclic, polycyclic, chronic) or death, whichever the course [25].
Specifically, a monocyclic pattern was defined as a single episode lasting > 2 months

but < 12 months, followed by sustained remission through the whole follow-up period

Gz0z Aieniga4 g0 UO Jasn 210Nnd 0I0BS [ap BOIONED 4 ?1IsIeAun AqQ v€ /196 /1 Z0reax/ABojorewnayl/se0 1 01 /10p/aonie-aoueape/ABojorewnayl/wod dno olwapese//:sdiy woJj papeojumoq



Page 13 of 33 Rheumatology

oNOYTULT D WN =

O 0 9 N N B~ W N =

W W W W W W N N N N N N N N DN N e e e e e e e
[V, I S US  \S  E = e Re BN BN o) UV, I SN VS B S o =N o R e - BN e ) WU, B SN U0 B S =

without any medication [29]. This definition was used to codify patients achieving and
maintain the clinical remission.

Data of patients were recorded during the scheduled visits between January 2020 and
January 2024. Relevant data were collected by reviewing clinical charts, which were
stored in each of the involved centers. Due to the “real-life” nature of our study, no
specific sample size was estimated.

The Ethics Committee of Azienda Ospedaliero-Universitaria Senese, Siena, Italy, (Ref.
N. 14951; NCT05200715) approved the study, which was performed according to the
Good Clinical Practice guidelines and the latest Declaration of Helsinki. Written informed
consent were collected from all patients. Clinical data were kept in accordance with the
EU General Data Protection Regulations (GDPR), or other counterparts, on the
processing of personal data and the protection of privacy (2016/679/EU). We followed
the STROBE checklist in reporting the results.

Statistical analysis

Initially descriptive statistics were provided of the collected data. Dichotomous variables
were expressed as percentage, whereas continuous variables as mean and standard
deviation (SD) or median and range interquartile (IQR) based on their distribution. After
that, clinical characteristics of patients were compared, according to the presence of
parenchymal lung involvement, by either parametric or non-parametric t-tests for
continuous variables, and Chi-squared test for categorical ones. Moreover, regression
analyses were exploited to characterise patients with parenchymal lung involvement.
The selection process of variables to be included in these models started by a univariate
analysis of each item. Any variable having a significant univariate test was selected as
a possible candidate for the multivariate analysis. Conversely, variables were excluded
from the model if not significant unless a clinical relevance. At the end of this multistep
process of deleting and refitting, age- and sex-adjusted multivariate models were built,
providing OR estimations about the clinical risk profile of patients with the parenchymal
lung involvement. Thus, multiple multivariate models were built considering the results
of the univariate analysis but also the clinical relevance of some variables, possible
confounders, and the number of patients with parenchymal lung involvement.
Exploratively, univariate analyses were also exploited for ARDS; multivariate models
were not built on this feature due to the number of patients with this complication. In
all the analyses, the systemic score was assessed without the items “pleuritis” and

“pneumonia” to avoid redundancy in the calculations. All these analyses were performed
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considering the findings included in the registry at the time-point of data extraction.
Due to the relatively simple study design, few retrieved missing data were managed by
exclusion from analyses. Two-sided P values <0.05 were considered as being
statistically significant. The Statistics Package for Social Sciences (SPSS for Windows,

version 22.0, SPSS Inc., Chicago, IL, USA) was used for all analyses.

Results

Descriptive statistics of assessed patients with lung involvement

At the time of data extraction in February 2024, 413 patients were included in the AIDA
network in total; out of these 16.0% were pediatric patients. In this study, 90 patients
with Still’s disease and lung involvement were thus assessed among those included in
the AIDA network (mean age 36.3 + 17.8 years, 35.6% male sex). All these patients
were considering to be “active” according to the physicians in charge of their
management. Among them, 13.3% of patients were paediatrics. Considering the time
from the beginning of symptoms to the diagnosis, a mean duration was estimated to
be 1.2 £ 0.8 years [median 6 months (range 3 months - 18 months)]. These patients
with lung involvement mainly showed pleuritis in 72.2% of cases, parenchymal features
in 34.4%, ARDS in 9.5%, and pulmonary arterial hypertension in 2.3%. The coexistence
of parenchymal lung involvement and pleuritis was reported in 13 patients, the
coexistence of ARDS and pleuritis in 4 patients. Parenchymal lung involvement and
ARDS were simultaneously observed in 2 patients. Pulmonary arterial hypertension was
reported in 2 patients without other lung features. Concerning the subset of paediatrics,
9 patients showed pleuritis, 6 parenchymal lung involvement, and 1 ARDS. CT scans of
chest were available in 62 out of 90 patients, all patients with parenchymal lung
involvement and ARDS underwent this diagnostic procedure. In patients without CT
scan, the diagnosis of lung involvement was based on chest X-ray and clinical
observations collecting what reported in patient clinical chart. Representative images of
lung involvement are presented in Figure 1. Considering other main clinical
characteristics, patients had arthralgia (83.3%), fever (80.0%), skin rash (62.2%), and
liver involvement (50.0%). In this cohort, a significant increase of inflammatory
markers was also observed ESR 81.6 £ 30.2 mm/h, and CRP 19.0 mg/L (IQR 34.6),
and ferritin 1926.0 (IQR 11112.0) ng/ml. Furthermore, analysing therapies, 91.9%
patients were treated with GCs, 69.3% with csDMARDs, and 63.6% with bDMARDs
(mainly anti-IL1 and anti-IL-6). In regard to IL-1 inhibitors, 29 patients were specifically

treated with anakinra whereas 17 with canakinumab. No anaphylactoid reactions were

11

Gz0z Aieniga4 g0 UO Jasn 210Nnd 0I0BS [ap BOIONED 4 ?1IsIeAun AqQ v€ /196 /1 Z0reax/ABojorewnayl/se0 1 01 /10p/aonie-aoueape/ABojorewnayl/wod dno olwapese//:sdiy woJj papeojumoq



Page 15 of 33 Rheumatology

oNOYTULT D WN =

O 0 9 N N B~ W N =

W W W W W W N N N N N N N N DN N e e e e e e e
[V, I S US  \S D E =N e Re BN BN o) UV, I SN VS B S o =N o R e < BN o) WU, B SN U0 B S =

described to bDMARDs before our assessment of the lung involvement in these patients
with Still’'s disease. Moreover, 20.0% of these patients had MAS. Additional descriptive
characteristics are reported in Table 1.

After that we focused on patients characterised by parenchymal lung involvement.
Comparing clinical features of patients with parenchymal lung involvement than others,
some differences were retrieved. Specifically, higher rate of sore throat (parenchymal
lung involvement: 80.6% vs no parenchymal lung involvement: 49.2%, p=0.006) and
pericarditis (parenchymal lung involvement: 45.8% vs no parenchymal lung
involvement: 19.4%, p=0.02) was observed in these patients. Furthermore, patients
with parenchymal lung involvement showed higher values of systemic score
(parenchymal lung involvement: 7.3 £ 2.2 vs no parenchymal lung involvement: 6.3 £
2.1, p=0.034) and an increased percentage showed a systemic score > 7 (parenchymal
lung involvement: 75.9% vs no parenchymal lung involvement: 51.7%, p=0.038). In
all these analyses, the systemic score was assessed without the items “pleuritis” and
“pneumonia” to avoid redundancy in the calculations. No other differences were
retrieved analysing other clinical features, laboratory markers, and disease patterns.
Finally, no significant differences were retrieved in terms of administered therapies,
GCs, cs-, and bDMARDs.

Associated clinical factors with the parenchymal lung involvement

In our cohort, both univariate and multivariate regression models were built to evaluate
patient clinical characteristics associated with the presence of parenchymal lung
involvement in order to exploit a clinical risk profile. In univariate analyses, pericarditis
(OR: 3.52, 95%CI: 1.26-9.83, p=0.017) and sore throat (OR: 4.31, 95%CI: 1.54-
12.04, p=0.005) were significantly associated with the parenchymal lung involvement.
Furthermore, the systemic score, at the time of evaluation, resulted significantly
associated with presence of parenchymal lung involvement assessed both as continuous
(OR: 1.28, 95%CI: 1.01-1.62, p=0.039) or dichotomic variable (systemic score = 7)
(OR: 2.93, 95%CI: 1.09-7.93, p=0.034). Based on the results of univariate analyses
but also clinical relevance, clinical features were selected to build age- and sex-adjusted
multivariate models. The latter were also built taking into consideration the number of
assessed patients with parenchymal lung involvement. To date, sore throat (OR: 5.08,
95%CI: 1.73-14.93, p=0.03) and pericarditis (OR: 4.18, 95%CI: 1.39-12.52, p=0.01)
were significantly associated with the parenchymal lung involvement. Furthermore,

higher values of systemic score, assessed as continuous variable (OR: 1.27, 95%(CI:
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1.00-1.62, p=0.04), was associated with the presence of parenchymal lung
involvement. Finally, the administration of both IL-1 or IL-6 inhibitors did not result to
be associated with the presence of parenchymal lung involvement. These findings are

reported in Table 2.

ARDS in patients with Still’s disease

Eight patients were characterised by the presence of ARDS (5 female, mean age 38.4
+ 20.7); 6 out of these showed a concomitant MAS. All patients with ARDS had fever
with a mean systemic score of 7.2 £ 3.1 in association with increases inflammatory
markers: ESR 71.2 £ 13.5 mm/hr, CRP: 33.0 (108.5) mg/L, and ferritin 5250.0
(11523.0) ng/ml. All these patients were treated with GCs in combination with
csDMARDs and bDMARDs, mainly IL-1 inhibitors. In these patients, univariate analyses
were also exploited with explorative purposes considering the low number of patients.
In univariate analyses, the occurrence of MAS resulted to be significantly associated
with the presence of ARDS (OR: 16.0, 95%CI: 2.9-88.9, p=0.002). These findings are
reported in Supplementary Table S1.

Discussion

In this study, assessing patients included in the AIDA network, we provided a clinical
landscape of the lung involvement in Still’s disease. In addition, associated factors with
the parenchymal lung involvement were also analysed to provide a risk profile
considering its emergent clinical relevance.

The most common patient feature of lung involvement was the presence of pleuritis in
our assessment, followed by parenchymal features, ARDS, and less frequently
pulmonary arterial hypertension. Pleuritis is an organ manifestation of patients with
Still's disease, as reported in available cohorts [15,30-32]. This feature may be
asymptomatic or may be recognised in the context of the life-threatening evolution of
Still’s disease [4,5]. In fact, in addition to other clinical factors, pleuritis is included in
the systemic score which is a clinical tool to prognosticate the patients with Still’s
disease according to their possible higher risk of life-threatening evolution and poor
prognosis [23].

In our cohort, almost 35.0% of patients with Still’'s disease showed the parenchymal
lung involvement. The latter is an emerging cause of clinical concern in managing
patients with Still’'s disease since it is associated with a poor prognosis in both children

and adults [10-16]. To better describe these patients, we exploited a clinical risk profile
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assessing potential associated factors with such manifestation. We retrieved that sore
throat and pericarditis were associated with the presence of the parenchymal lung
involvement. In Still's disease, sore throat is mainly related to cricoarytenoid joints
inflammatory involvement and/or aseptic non-exudative pharyngitis. However, it could
also indicate a possible infection in triggering the inflammatory process [33,34] and,
although not fully clarified yet, the development of the parenchymal lung involvement.
Pericarditis also predicted the presence of parenchymal lung involvement; this is a
clinical feature which commonly accompanies the pleuritis during Still’'s disease. In
addition, the smoking habit is associated with the presence of serositis considering both
pleuritis and pericarditis [35]. This finding may suggest a possible common shared risk
factor with parenchymal lung involvement to be carefully considered mostly in
managing adult patients with Still’'s disease [35]. In fact, smoking habit may be a
confounding factor in this context since represented in adult ages but not in paediatrics.
Our analysis also showed that higher values of the systemic score and its cut-off > 7
could be associated with the presence of parenchymal lung involvement. This is a
prognostic clinical tool which identifies those patients with Still's disease at higher risk
of life-threatening evolution [36,37]. In fact, the systemic score accurately
discriminates a subset of patients with a poor prognosis over time, due to an increased
risk of severe complications [36,37]. Differently from what previously reported [10,11],
MAS appeared to be not associated with the parenchymal lung involvement and not a
predictive factor of its presence in our cohort. However, we assessed all patients with
lung involvement considering different pulmonary features which could be all associated
with the occurrence of MAS. In addition, we did not show the association between the
administration of bDMARDs and the parenchymal lung involvement. In this context, the
first reports highlighted that anaphylactic reaction to bDMARDs could induce the
development of parenchymal lung involvement also advocating suggestive pathogenic
hypothesis [10,11,17]. These findings were not confirmed in our cohort. According to
the “real-life” design, the therapies were not systematically administered limiting our
analysis on this feature. In any case, considering their therapeutic relevance in Still’s
disease [38,39], further studies are needed to fully clarify this issue and the most
appropriate administration of bDMARDs in these patients with lung involvement or at
high risk of developing these manifestations. In fact, it remains to be established the
most appropriate therapeutic management of patients with Still’'s disease and

parenchymal lung involvement. Finally, further studies are needed to evaluate the long-
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term consequences of parenchymal lung involvement towards a possible fibrotic
evolution as recognised in other inflammatory diseases.

In our cohort, we also described 10% of patients with ARDS, a life-threatening condition
characterized by poor oxygenation and “non-compliant” lungs [40]. This condition is
usually associated with capillary endothelial injury, pulmonary artery vasoconstriction,
and diffuse alveolar damage [41]. Once developed, these patients could be at higher
risk of mortality since usually occurring in the context of multi-organ dysfunction and
requiring intensive care admission [40,41]. Therefore, although less frequent, patients
with Still’'s disease and lung involvement should be carefully managed in regard to
possible ARDS occurrence. However, additional studies are necessary to entirely clarify
the issue of ARDS and its predictive factors in Still’s disease considering that is mainly
described in case reports so far.

This study is no without limitations in reducing the generalizability of the results.
Although we studied a large cohort of patients, multicenter studies may have some
weaknesses due to the disparities in clinical practice between centers and access to
healthcare resources, which could be even more evident in a worldwide registry as the
AIDA Network. Furthermore, as AIDA network is an observational study, pulmonary
function tests, lung biopsies, and specific biomarkers for parenchymal lung involvement
(i.e., S100A8/A9, IL-18) were not collected. Furthermore, in our study, we did not
evaluate the presence of HLA-DRB1*15 haplotypes. In a previous study, the DRESS-
type reactions associated with parenchymal lung involvement were observed among
patients with Still’s disease treated with IL-1 or IL-6 inhibitors and were related to HLA-
DRB1*15 haplotypes [42]. Our study was designed before the emergence of these
features about parenchymal lung involvement, it involved mainly adults [10,11,42], and
we registered what reported in the clinical patient charts and the relative details
included in the registry. In addition, we did not evaluate recently synthetized red-flags
and risk factors in pediatric patients [43]. This issue may suggest the need for future
studies comparatively assessing pediatric and adult patients. Finally, in the present
evaluation, we did not specifically investigate particular imaging-based differences,
since they were previously described [44,45]. In addition, although reported in the
description of the cohort, smoking habit and obesity were not added in the main analysis
to avoid overlaps with previous studies specifically designed to investigate these
features and their prognostic impact in patients with Still's disease [35,46].
Furthermore, studies with a longer follow-up are needed to entirely evaluate the

possible fibrotic evolution of the parenchymal lung disease and its impact on disease
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course of patients and their management. Taking together all these observations, our
study should be considered as providing the basis for further specific designed studies
to entirely investigate the clinical concerns about the parenchymal lung involvement in
patients with Still’s disease.

In conclusion, the clinical characteristics of patients with Still's disease and lung
involvement were described in the AIDA network. We also provided a clinical profile of
patients with parenchymal lung involvement considering its prognostic relevance. Sore
throat, pericarditis, and systemic score resulted to be associated with the parenchymal
lung involvement. Although providing a clinical landscape of these patients, further
studies are needed to fully clarify this issue. In fact, it remains to be established the
most appropriate management of patients with Still’s disease and lung involvement as
well as the long-term consequences of these manifestations.
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Figure legend.

Figure 1. Patients with AOSD may exhibit different pattern of lung involvement. Usually,
it consists of pleural effusion or transient pulmonary infiltrates. Images from A to D
show the axial views of a patient with a transient pulmonary lung involvement. Notably,
thick black arrows show a focal consolidation (high density area with preserved air
bronchogram). White asterisks highlight bilateral pleural effusion. Black arrowheads
show patchy areas of atelectasis. Images C and D show full recovery at 1 month CT
follow-up. However, pulmonary lung involvement may become life threatening possibly
progressing to acute respiratory distress syndrome (ARDS). Images from E to H show
the evolution of a patient with Still’s disease to ARDS. Images E and F show the early
presentation of lung involvement in patients with bilateral patchy areas of ground glass
opacities (GGOs) (white arrowheads), which appear confluent in some cases (image E:
white asterisk). After 2 weeks, the patient was admitted to intensive care unit for ARDS.
Images G and H show bilateral dense consolidations (thick black arrows), GGOs and
intralobular septal thickening in a «crazy-paving» pattern (thin black arrows). Given the
patient's poor condition, central venous catheter and nasogastric tube were placed

(black asterisks).
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Table 1. Clinical descriptive characteristics of assessed cohort of Still’s disease

and comparisons between patients with and without parenchymal lung

|w)
involvement. cgi

o
g
59 without 31 with lung %
Clinical characteristics 20 as_sessed parenchymal lung parenchymal p-valu?e
patients involvement involvement E
Demographic features §
Male sex (%) 35.6 33.9 38.7 0.652§
Age, years, mean + SD 36.3 +17.8 36.6 = 18.1 35.7 £ 17.5 0.813%
BMI, median (IQR) 20.9 (18.2) 21 (20.1) 19.8 (16.8) 0.974°
Smoking habit (%) 20.0% 18.6% 22.6% 0.459
Clinical characteristics g
Fever (%) 80.0 81.4 77.4 0.782%
Arthralgia (%) 83.3 79.7 90.3 0.2452
Arthritis (%) 42.2 35.6 54.8 0.115%

Skin Rash (%) 62.2 57.6 71.0 0.2573
Atypical rash (%) 28.4 26.3 32.3 0.624=
Sore throat (%) 60.0 49.2 80.6 0.006:
Pericarditis (%) 36.7 19.4 45.8 0.0215
Liver involvement (%) 50.0 49.2 51.6 1.000%
Splenomegaly (%) 38.9 37.3 41.9 0.8203
Lymphadenopathy (%) 52.2 47.5 61.3 0.2693
Myalgia (%) 61.1 54.2 74.2 0.073%5
Abdominal pain (%) 20.0 15.3 29.0 0.1665
Systemic score, mean £ SD 6.6 £ 2.2 6.3 2.1 7.3 2.2 0.034_§"
Systemic score > 7 (%) 59.8 51.7 75.9 0.0383‘;
MAS (%) 20.0 18.6 22.6 0.782
Laboratory markers §
ESR, mm/h, mean * SD 81.6 £ 30.2 85.0 £ 31.2 74.6 £ 27.4 0.189%-
CRP, mg/dL, median (IQR) 19.0 (34.6) 24 (52.0) 15.3 (15.4) 0.4314
Ferritin, ng/ml (IQR) 1926.0 (11112.0) 2300.0 (14272.0) 1861.0 (9337.8) | 0.171%
Leucocytosis > 15,000 mm3 (%) 73.3 72.9 74.2 1.000§.
Therapies g
Glucocorticoids (%) 91.9 92.9 90.0 0.691§
csDMARDs (%) 69.3 71.9 64.5 0.479
Methotrexate (%) 51.1 55.9 41.9 0.268
bDMARDS (%) 63.6 59.6 71.0 0.357:

IL-1 inhibitor (%) 51.1 45.8 61.3 0.1883
thez%jt';g:tfhi';ggi‘;t:tarQR) 12.5 (20.5) 11.7 (18.5) 13.0 (21.6) 0.758%
IL-6 inhibitor (%) 15.6 13.6 19.4 0.545%:
D“rat'ontﬁ';i;i'”h'b'tor 14.5 (25.0) 17.0 (27.0) 9.8 (18.0) 0.34%

Disease patterns and outcome
Monocyclic pattern (%) 44.2 | 44.6 43.3 | 1.000
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Chronic pattern (%) 9.4 10.7 6.9 0.710
Polycyclic pattern (%) 23.5 23.2 24.1 1.000¢
Mortality (%) 2.2 1.7 3.2 1.0002

Abbreviations: BMI: body mass index, MAS: macrophage activation syndrome, SD: standard
deviation, IQR: range interquartile, ESR: erythrocyte sedimentation rate, CRP: C reactive
protein, csDMARDs: conventional synthetic disease modifying anti rheumatic drugs, bDMARDs:

biologic disease modifying antirheumatic drugs, IL: interleukin.
Bold font highlights significant results.
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Table 2. Regression analyses exploiting the clinical risk profile of parenchymal lung
involvement in assessed cohort of patients with Still's disease

Clinical Variables OR 959% CI p-value

Parenchymal lung involvement

Univariate analyses

Age 0.98 0.97-1.02 0.810
Male sex 1.23 0.50-3.03 0.651
Fever 0.77 0.27-2.28 0.658
Arthralgia/arthritis 2.14 0.55-8.33 0.273
Skin Rash 1.78 0.71-4.56 0.217
Atypical rash 1.33 0.51-3.47 0.555
Sore throat 4.31 1.54-12.04 0.005
Pericarditis 3.52 1.26-9.83 0.017
Liver involvement 1.10 0.46-2.63 0.824
Splenomegaly 1.22 0.50-2.95 0.668
Lymphadenopathy 1.75 0.72-4.25 0.214
Myalgia 2.43 0.94-6.30 0.069
Abdominal pain 2.27 0.79-6.50 0.126
Systemic score* 1.28 1.01-1.62 0.039
Systemic score >7** 2.93 1.09-7.93 0.034
MAS 1.27 0.44-3.67 0.658
ESR 0.99 0.97-1.00 0.189
CRP 0.99 0.99-1.00 0.438
Ferritin 1.02 0.97-1.06 0.376
Leucocytosis > 15,000 mm3 1.07 0.40-2.87 0.894
Glucocorticoids 0.69 0.14-3.32 0.646
csDMARDs 0.71 0.28-1.80 0.472
Methotrexate 0.57 0.24-1.37 0.209
IL-1 inhibitor 1.88 0.77-4.55 0.164
IL-6 inhibitor 1.53 0.48-4.89 0.473
Monocyclic pattern 0.95 0.39-2.32 0.907
Chronic pattern 0.62 0.12-3.27 0.571
Polycyclic pattern 1.05 0.37-3.02 0.924
Mortality 1.90 0.12-31.46 0.654
Multivariate analysis
Age 0.99 0.97-1.03 0.959
Male sex 1.09 0.40-2.99 0.870
Sore throat 5.08 1.73-14.93 0.003
Pericarditis 4.18 1.39-12.52 0.011

Multivariate analysis

Age 0.99 0.97-1.02 0.741
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Male sex 1.05 0.41-2.74 0.916
Systemic score 1.27 1.02-1.62 0.047
MAS 0.87 0.27-2.76 0.812
Multivariate analysis

Age 1.01 0.98-1.03 0.871

Male sex 1.21 0.48-3.04 0.692
IL-1 inhibitor 2.04 0.81-5.13 0.130
IL-6 inhibitor 1.74 0.51-5.97 0.377

Abbreviations: OR: odds ratio, CI: confidence interval, MAS: macrophage activation syndrome,
ESR: erythrocyte sedimentation rate, CRP: C reactive protein, csDMARDSs: conventional synthetic
disease modifying anti rheumatic drugs, bDMARDs: biologic disease modifying antirheumatic
drugs, IL: interleukin.

*systemic score assessed as continuous variables; **systemic score assessed as dichotomic
variable. Bold font highlights significant results.
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