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Background: The utility of bronchoalveolar lavage (BAL) in the evaluation of systemic sclerosis-associated
interstitial lung disease (SSc-ILD) remains controversial. Fractional analysis of BAL (FBAL) is a technique
that can analyze small airways and alveolar compartments separately and has proven informative in other
ILDs. The aim of this study was to explore FBAL characteristics across the spectrum of SSc-ILD severity.
Methods: We retrospectively reviewed patients with SSc-ILD who underwent bronchoscopy with FBAL
using three 50 mL aliquots of saline solution. These aliquots were analyzed separately for differential cell
composition (FBAL-1, -2, and -3). We compared the FBAL cell composition to the progression of ILD and
end-stages of ILD using Cox proportional hazards models.

Results: Sixty-eight patients with SSc-ILD were enrolled in this study. The percentage of neutrophils and
eosinophils was lower in FBAL-3 compared to FBAL-1. In contrast, the percentage of macrophages and
lymphocytes was higher in FBAL-3. Neutrophils in FBAL-2, -3, and the estimated total FBAL cell fraction
(FBAL-total) were negatively correlated with the forced vital capacity % predicted (r=-0.420, -0.362,
-0.409, respectively). Although FBAL-total was not linked to the progression and end-stage of ILD, a high
percentage of neutrophils in FBAL-3 was significantly associated with the development of end-stage ILD (HR
1.093, 95% CI: 1.003-1.190).

Conclusions: A higher percentage of neutrophils in FBAL-3 is correlated with development of end-stage
ILD in SSc-ILD as well as mortality.
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Introduction

Interstitial lung disease (ILD) is a life-threatening
complication of systemic sclerosis (§Sc) that is present
in over 80% of SSc patients (1). Although most patients
with SSc-ILD have a stable or slowly progressive form
of the disease, 25-30% will ultimately progress to
respiratory failure or death (2). Pulmonary function
tests including a forced vital capacity (FVC) and
diffusing capacity of lung for carbon monoxide (DLco)
are often used to estimate the severity of ILD (3-6).
However, FVC and DLco alone are poor predictors
of SSc-ILD prognosis (7,8). New therapies such as
novel immunosuppressive regimens, antifibrotics, and
hematopoietic stem cell transplantation are extremely
promising (9-11), but decisions regarding the timing of
initiation and optimal patient selection remain unclear (12).
Elucidating predictors of disease progression and prognosis
is important to determine appropriate therapy and timing
for patients with SSc-ILD.

Bronchoalveolar lavage (BAL) is a common and well-
tolerated procedure for the diagnosis and evaluation of
patients with various lung diseases including infections,
malignancies, and ILDs. The lavage fluid can be assessed
with a variety of analytical tests, including differential cell
counts, cytopathologic analyses, and cultures, in addition
to specific molecular and immunologic diagnostic tests.
While differential cell count profiles in the BAL fluid may
not be specific or diagnostic, they are helpful for managing
challenging cases and improving diagnostic accuracy (13).
For example, although the cellular analysis of BAL fluid
was not recommended for patients clinically suspected of
having idiopathic pulmonary fibrosis (IPF) (14), a recent
guideline suggested that a BAL fluid cellular lymphocyte
analysis might play a key role in distinguishing fibrotic HP
from IPF (15). Recent studies have shown new scores for
discriminating between healthy and diseased individuals (16)
and differentiating common variable immunodeficiency-
associated ILD from sarcoidosis (17).

In contrast, the utility of BAL in the assessment of
SSc-ILD has been controversial; some have found that
an abnormal BAL cellular profile, especially neutrophilia
or eosinophilia, is associated with greater severity of ILD
(18-22), while others have found no such association (23-25).
Thus, the current use of BAL cellular analysis for SSc lung
disease is restricted to the investigation of different types of
infections (26).

Fractional BAL (FBAL) is a technique that analyzes
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smaller, serially collected BAL aliquots independently.
Fraction 1 (FBAL-1) predominantly samples the milieu
at the level of peripheral airways while fractions 2 and 3
(FBAL-2, -3) sample the alveolar compartment (27). FBAL
is able to resolve inflammatory cell populations more
precisely and better reflect the condition of several diseases
including cystic fibrosis, hypersensitivity pneumonitis, and
sarcoidosis (27,28). However, the characteristics of FBAL in
SSc-ILD has not been previously investigated.

We hypothesized that FBAL would more accurately
predict outcomes of SSc-ILD compared to pooled BAL.
This study aimed to evaluate the prognostic value of FBAL
in patients with SSc-ILD.

We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/jtd-20-2596).

Methods
Patients

A retrospective cohort study was conducted on the
consecutive patients with SSc-ILD presenting to the
Department of Respiratory Medicine, Kanazawa University
Hospital who underwent FBAL from January 2005 to
December 2017. We enrolled adult patients who were
diagnosed with SSc by a dermatologist or rheumatologist
using the classification criteria of the American College
of Rheumatology and European League Against
Rheumatism (29). The presence of ILD was confirmed
using chest high-resolution computed tomography (HRCT)
scan by pulmonologists and radiologists. The ILD pattern
on HRCT scan was classified according to the official
American Thoracic Society/European Respiratory Society
(ATS/ERS) statement (14). Clinical data including age,
gender, smoking status, steroid or immunosuppressant
use, the classification of SSc, the modified Rodnan
skin score (mRSS), autoantibodies, chest HRCT findings,
and pulmonary function tests at the time of the BAL,
and serial pulmonary function tests data, were collected.
We assessed the prognostic value for the patients who
have an FVC of at least 45% of the predicted value and a
DLco ranging from 30% to 80% of the predicted value at
baseline. Due to the low mortality rate caused by respiratory
failure in our study (n=4), we used the surrogate endpoints:
progression of ILD and end-stage of ILD. Progression of
ILD was defined as >10% relative decline in FVC or >5%
to <10% relative decline in FVC and >15% relative decline
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in DLco (30,31). End-stage of ILD was defined as any of
the following: a decline of FVC <60%, chronic respiratory
failure requiring continuous oxygen supplementation, or
death, as previously described with modifications (32,33).
Progression free survival, defined as the time to end-stage
of ILD, was also evaluated.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). It was approved
by the Ethics Committee of Kanazawa University Hospital
(IRB protocol #3028), and individual consent for this
retrospective analysis was waived.

FBAL

FBAL was performed using a fiberoptic bronchoscope
(Olympus) with a 4.9 mm outer diameter. Patients were
sedated with midazolam and local anesthesia was achieved
via inhalation of 1% lidocaine solution. The bronchoscope
was introduced into the airway and wedged in the target
segments. 50 mL of normal saline was instilled and
immediately withdrawn by gentle manual suction. The
procedure was repeated three times while remaining wedged
in the targeted airway. We designated the first aliquot of
the recovered BAL fluid as FBAL-1, the second as FBAL-
2, and the third as FBAL-3. Cases of BAL fluid recovery
with less than 30% of instilled volume were excluded from
the study. BAL was analyzed according to clinical practice
guideline (34). In summary, BAL specimens were analyzed
within one hour of their acquisition. Aliquots of BAL were
sent to our diagnostic laboratories as well as microbiology
and cytopathology. The remaining fluid was centrifuged
at 280 xg for 1 min and then resuspended in 1 mL of
phosphate-buffered saline. Total cell count was obtained
by a hemocytometer and cell viability was determined by
Trypan blue staining. BAL cells were then spun onto glass
slides at 72.26 xg for 8 min using the Cytospin 3 (Thermo
Shandon). The slides were then dried and stained with
Giemsa stain. FBAL was performed by a pulmonologist
using microscopy. The proportion of macrophages,
lymphocytes, neutrophils, and eosinophils per 300 cells
counted was recorded for every aliquot. The estimated value
of total FBAL cell fraction (FBAL-total) was calculated as
(FBAL-1 cell number x FBAL-1 cell fraction ratio + FBAL-
2 cell number x FBAL-2 cell fraction ratio + FBAL-3 cell
number x FBAL-3 cell fraction ratio)/(number of FBAL-1
cells + number of FBAL-2 cells + number of FBAL-3 cells),
according to a previous study (35).
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Statistical analyses

Continuous values were represented as the median and
range. Unpaired comparisons of continuous variables were
performed using the Kruskal-Wallis test or Mann-Whitney
U test as appropriate. Categorical variables were compared
using the chi-square test. Spearman’s correlation coefficient
was obtained for correlations. The Cox proportional hazard
model was used to compare disease progression to end-
stage ILD. The results were shown as a hazard ratio (HR)
with a 95% confidence interval (CI). Survival was analyzed
using the Kaplan-Meier method and significance was
determined with the log-rank test. All the statistical analyses
were performed using EZR (36). A P value less than 0.05
was considered statistically significant.

Results
Patient characteristics

Of 79 SSc-ILD patients who underwent FBAL from
January 2005 to December 2017, 11 patients were excluded;
1 patient had chronic respiratory failure at the time of
FBAL, 1 patient had received FBAL for the diagnosis of
bacterial pneumonia, 9 patients were excluded because the
total volume of retrieved BAL fluid was under 30% of the
instilled volume, as is suggested in ATS guidelines (34).
The remaining 68 patients were included in this study
(Figure S1). The sample size was determined by the number
of cases during the study period. There are no missing data
in this study.

The patient characteristics are summarized in Table 1.
The median age was 56 years and 76.5% of patients were
female. Three patients (4.4%) were current smokers,
22 patients (32.4%) were former smokers, and 43
patients (63.2%) were never smokers. Eighteen patients
(26.4%) were taking oral corticosteroids (median dose of
prednisolone, 8 mg), 1 patient was taking prednisolone and
cyclosporine, and 1 patient was taking methotrexate at the
time of BAL procedure. All patients had auto-antibodies
including anti-topoisomerase I (n=38), anti-UIRNP (n=9),
anti-centromere (n=9), anti-RNA polymerase (n=9), or
others (n=10). Most HRCTs demonstrated a non-specific
interstitial pneumonia (NSIP) pattern with peripheral and
basilar predominant ground-glass opacities and reticulation
without significant honeycombing on chest HRCT scan.
The median FVC% predicted, forced expiratory volume-
one second (FEV,)% predicted, and DLco% predicted were

7 Thorac Dis 2021;13(7):4146-4155 | https://dx.doi.org/10.21037/jtd-20-2596


https://cdn.amegroups.cn/static/public/JTD-20-2596-supplementary.pdf

Journal of Thoracic Disease, Vol 13, No 7 July 2021

Table 1 Patient characteristics at baseline

Parameter Value
Patients, n 68
Age, years [median (range)] 56 [46-63]
Gender female [n (%)] 52 (76.5)
Smoking status, Current/Former/Never, n 3/22/43
Steroid/Immunosuppressant use [n (%)] 20 (29.4)
Diffuse cutaneous SSc [n (%)] 54 (79.4)
mRSS [median (range)] 11 [4-22]
Auto-antibodies

Anti-Scl-70 [n (%)] 38 (55.9)

Anti-U1RNP [n (%)] 9(13.2)

Anti-Centromere [n (%)] 9(13.2)

Anti-RNA polymerase [n (%)] 9(13.2)

Others [n (%)] 10 (14.7)
Chest HRCT findings

UIP/NSIP pattern, n/n 1/67
Distribution

Bronchovascular/Subpleural/Diffuse, n/n/n 2/61/5
Characteristics

Ground-glass opacities [n (%)] 35 (51.5)

Traction bronchiectasis [n (%)] 27 (39.7)

Reticular abnormalities [n (%)] 40 (58.8)

Honeycombing [n (%)] 4 (5.9)

Pulmonary function tests
FVC, % predicted [median (range)] 88.8 (82.0-99.0)
FEV1, % predicted [median (range)] 89.8 (79.9-100.4)

DLco, % predicted [median (range)] 58.2 (46.0-68.7)

mRSS, the modified Rodnan skin score; HRCT, high-resolution
computed tomography; UIP, usual interstitial pneumonia; NSIP,
non-specific interstitial pneumonia; FVC, forced vital capacity;
FEV,, forced expiratory volume-one second; DLco, a diffusion
lung capacity for carbon monoxide.

88.8%, 89.8%, and 58.2%, respectively.
Analysis of FBAL

The median percentage of fluid recovered was 47% (range,
40-53%). FBAL was performed in the middle lobe in 38
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patients (55.9%) had and in the lower lobe in 30 patients
(44.1%). Cell fractionation of BAL showed that the median
percentages of macrophages, lymphocytes, neutrophils,
and eosinophils were 79.0%, 8.0%, 7.3%, 1.7% in FBAL-
1, 82.4%, 11.0%, 3.0%, 0.7% in FBAL-2, 83.0%, 12.5%,
2.3%, 0.5% in FBAL-3, and 81.7%, 11.6%, 3.5%, 0.8% in
the estimated total FBAL (FBAL-total), respectively (Tuble 2).
The percentage of neutrophils and eosinophils was
significantly lower in FBAL-3 compared to FBAL-1. The
percentages of macrophages and lymphocytes were higher
in FBAL-3 compared to FBAL-1, but it was not statistically
significant. Although there were more ciliated/epithelial
cells in FBAL-1 than in FBAL-2 or FBAL-3, the exact
number was not assessed in this study.

We next examined whether or not the treatment
regimen, autoantibodies, or smoking status affected the
proportions of cells obtained from the various fractions.
Steroid/immunosuppressant use reduced the number
of eosinophils in FBAL-3 and FBAL-total. However, it
did not affect the other cell types, including neutrophils
(Table S1). The patients with anti-Scl-70 autoantibodies
had more neutrophils in FBAL-3 than those without anti-
Scl-70 autoantibodies (Table S2). In contrast, there were
no marked differences in the proportions of cells between
smokers and non-smokers (Table S3).

The correlation between FBAL levels and pulmonary
function variables at baseline are shown in 7able 3. Both
lymphocytes in FBAL-3 and FBAL-total significantly
correlated to FVC% predicted (r=0.348 and r=0.296,
respectively) and DLco% predicted (r=0.269 and r=0.261,
respectively). Neutrophils in FBAL-2, -3, and FBAL-
total had a significant inverse correlation with FVC%
predicted (r=-0.420, r=-0.362 and r=-0.409, respectively).
Macrophages and eosinophils showed no correlation with
pulmonary function variables.

Prognostic value of FBAL

Of the 68 patients, 2 patients were excluded for further
analysis because their DLco was less than 30% of the
predicted value at baseline. Of the remaining 66 patients,
46 (70%) developed progression of their ILD between 6 to
147 months after entering the study (median 88 months).
FBAL findings were not predictive of the progression of
ILD in univariate analysis. 19 patients (29%) progressed
to end-stage ILD; 13 patients had a decline of FVC <60%
and 6 patients developed chronic respiratory failure. Of the
19 patients, 4 patients died during the study period. In the
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Table 2 Cellular profile of FBAL in SSc-ILD

Macrophages, % Lymphocytes, % Neutrophils, % Eosinophils, %
FBAL-1 79.0 (64.5-86.9) 8.0 (4.7-17.2) 7.3(3.7-14.2) 1.7 (0.3-3.3)
FBAL-2 82.4 (73.8-89.0) 11.0 (7.3-17.3) 3.0 (1.7-5.4) 0.7 (0.0-2.0)
FBAL-3 83.0 (74.0-90.4) 12.5(6.2-19.8) 2.3 (1.3-4.4) 0.5 (0.0-2.0)*
FBAL-total 81.7 (72.8-89.1) 11.6 (6.7-17.0) 3.5(1.9-6.2) 0.8 (0.3-2.0)

FBAL, fractional analysis of bronchoalveolar lavage. *P<0.05 as compared with neutrophils in FBAL-1. *P<0.05 as compared with
eosinophils in FBAL-1.

Table 3 Correlation between FBAL and pulmonary function variables

FVC (%pred) DLco (%pred)
r P r P

Macrophages

FBAL-1 0.082 0.507 -0.080 0.521

FBAL-2 -0.047 0.705 -0.170 0.165

FBAL-3 -0.172 0.162 -0.177 0.149

FBAL-total -0.120 0.332 -0.214 0.082
Lymphocytes

FBAL-1 0.111 0.372 0.135 0.276

FBAL-2 0.226 0.064 0.247 0.042

FBAL-3 0.348 0.004 0.269 0.027

FBAL-total 0.296 0.015 0.261 0.033
Neutrophils

FBAL-1 -0.218 0.076 -0.051 0.681

FBAL-2 -0.420 <0.001 -0.214 0.079

FBAL-3 -0.362 0.002 -0.140 0.256

FBAL-total —-0.409 <0.001 -0.212 0.083
Eosinophils

FBAL-1 -0.046 0.712 0.093 0.456

FBAL-2 0.010 0.934 0.101 0.414

FBAL-3 0.001 0.993 0.135 0.273

FBAL-total 0.027 0.831 0.119 0.338

FBAL, fractional analysis of bronchoalveolar lavage; FVC, forced vital capacity; DLco, a diffusion lung capacity for carbon monoxide.

univariate analysis, the presence of neutrophilia on FBAL- A receiver operating characteristic (ROC) curve
3 was associated with end-stage ILD (HR 1.093, 95% CI: analysis was used to determine the optimal cut-off levels of
1.003-1.190, P=0.043) (Table 4). There were no statistically neutrophils in FBAL-3 for predicting risk of the end-stage
significant associations between cellular profile in FBAL- ILD. The optimal cut-off level was 3% for neutrophils in
total and progression of ILD or end-stage ILD. FBAL-3 (sensitivity 63.2%, specificity 68.1%). Kaplan-
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Table 4 Associated factors of FBAL for the progression of ILD and end-stages of ILD
Progression of ILD End-stages of ILD
HR 95% CI P value HR 95% CI P value
Macrophages
FBAL-1 1.011 0.992-1.031 0.249 1.007 0.978-1.036 0.648
FBAL-2 0.992 0.966-1.018 0.532 0.999 0.959-1.040 0.950
FBAL-3 0.993 0.969-1.017 0.547 0.999 0.965-1.035 0.970
FBAL-total 1.005 0.979-1.032 0.704 1.006 0.967-1.047 0.766
Lymphocytes
FBAL-1 0.983 0.942-1.026 0.444 0.931 0.867-1.001 0.052
FBAL-2 1.005 0.974-1.038 0.753 0.974 0.921-1.030 0.358
FBAL-3 1.007 0.976-1.039 0.639 0.982 0.934-1.032 0.466
FBAL-total 1.007 0.970-1.046 0.710 0.978 0.920-1.039 0.473
Neutrophils
FBAL-1 0.981 0.951-1.010 0.200 1.006 0.973-1.040 0.738
FBAL-2 1.026 0.959-1.098 0.460 1.087 0.994-1.188 0.068
FBAL-3 1.054 0.979-1.134 0.163 1.093 1.003-1.190 0.043
FBAL-total 0.985 0.939-1.033 0.539 1.026 0.977-1.078 0.306
Eosinophils
FBAL-1 1.025 0.965-1.089 0.417 1.065 0.992-1.144 0.083
FBAL-2 1.043 0.916-1.188 0.523 1.092 0.912-1.308 0.336
FBAL-3 0.949 0.836-1.076 0.413 0.968 0.795-1.179 0.748
FBAL-total 0.975 0.839-1.133 0.742 1.051 0.857-1.290 0.632
FBAL, fractional analysis of bronchoalveolar lavage.
Meier analysis showed that a neutrophil level >3% in ILD.

FBAL-3 was associated with worse outcomes compared to
neutrophils <3% (log-rank test, P=0.025) (Figure I). The
recovery rate of FBAL was similar between the groups
(median 45% vs. 47%, P=0.955).

Discussion

We found that FBAL is a useful tool for predicting the risk
of end-stage SSc-ILD. Although the FBAL-total (pooled
BAL) did not predict progression and end-stage of SSc-
ILD, an increased percentage of neutrophils in FBAL-
3 was associated with development end-stage SSc-ILD.
In addition, neutrophils >3% in FBAL-3 was a reliable
predictor of the outcome. To the best of our knowledge,
this is the first study evaluating the utility of FBAL in SSc-
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There are many studies investigating the cellular
composition of BAL fluid in patients with SSc-ILD. Most
studies defined an increased percentage of granulocytes
including neutrophils (higher than 3% to 4%), eosinophils
(higher than 2% to 2.5%), and/or lymphocytes (higher
than 15%) as “alveolitis” (37). Alveolitis is associated
with more severe ILD but poorly predicts functional
disease progression and mortality in SSc-ILD (37). This
data supports our finding that an increased percentage of
neutrophils in FBAL-total (pooled BAL) was inversely
correlated with FVC% predicted but did not predict disease
progression or end-stage ILD. Although several factors,
such as a smoking habit, have been reported to affect the
cellular composition of BAL (38), the treatment regimens,
autoantibodies, and smoking status did not affect the

7 Thorac Dis 2021;13(7):4146-4155 | https://dx.doi.org/10.21037/jtd-20-2596



4152

Neutrophils (FBAL-3)

107 Neu <3%
_f_g 0.8
c
>
@
g 0.6+ Neu =3%
e
]
‘% 0.4+
[%]
1Y
(o)
o
a 0.2+
0.0
T T T T T T T
0 20 40 60 80 100 120 140
Times (months)
Patient at risk
Neu<3% 39 34 32 30 22 14 9 4
Neu>3% 27 24 19 16 10 6 2 2

Figure 1 Comparison of progression free survival according to
neutrophil levels in FBAL-3. FBAL, fractional bronchoalveolar

lavage.

proportions of cells obtained from the various fractions in
our cohort.

FBAL is a simple procedure for sampling cellular
elements of the lung that does not require additional new
techniques. FBAL provides more precise information on
immune cell populations at the levels of the small airway
and alveolar compartments. Neutrophils and eosinophils
predominantly localize in bronchiolar space (FBAL-1),
while alveolar macrophages and lymphocytes mainly localize
in alveolar space (FBAL-2, -3) (27,39). These patterns are
in agreement with the patterns of FBAL in SSc-ILD from
our study. A pooled BAL fluid contains both bronchiolar
and alveolar compartments, and inflammation in either
anatomical compartment can lead to changes in the pooled
BAL fluid. For example, the proportion of neutrophils in
pooled BAL fluid may be highly affected by the degree
of neutrophils at the airway level. In the present study,
neutrophils in FBAL-2 and FBAL-3 (alveolar space) had a
significant inverse correlation with the FVC% predicted, but
neutrophils in FBAL-1 (bronchiolar space) did not (7able 3).
Thus, FBAL-2 and FBAL-3 may reflect the alveolar
inflammation and severity of ILD more precisely compared
to FBAL-1.

Our study demonstrated that a higher percentage of
neutrophils in FBAL-3 is associated with the development
of end-stage SSc-ILD. It is likely that it did not predict
intermediate disease progression because the course of
pulmonary function is thought to be highly variable in SSc-
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ILD (40). The pathogenesis of SSc-ILD is characterized by
recurrent and chronic endothelial injury which promotes
the recruitment of inflammatory cells and the production
of profibrotic mediators (26). Neutrophils, as inflammatory
mediators, likely have prognostic value as markers of
ongoing endothelial injury. Several studies have shown that
activated neutrophils have the potential to release agents,
including reactive oxygen species and proteases, capable of
direct endothelial injury and alteration of cytokine signaling
(41-44). Recent studies have shown that microparticles
released from activated platelets in the blood of SSc patients
are abundant and express a damage-associated molecular
pattern called high-mobility-group-box-1 (HMGBI1)
(45,46). HMGB1 activates neutrophil extracellular traps
(NETs), promoting fibrogenesis after endothelial cell
damage and favoring tissue remodeling (47). NETs are
involved in not only inflammation but also promoting
collagen fiber proliferation and IL-17-mediated fibrosis (48).
Thus, neutrophils may play pro-inflammatory and pro-
fibrotic roles in SSc-ILD.

Several limitations associated with the present study
warrant mention. First, this was a retrospective, single
center study with a small number of enrolled patients. A
large, multicenter, prospective studies would be needed
to validate our findings. Second, we performed BAL in a
3x50 mL protocol. While this is generally considered
standard practice for FBAL, significant institution-
specific differences exist in technical procedures and in
the processing of BAL fluid (34,49). A technical standard
needs to be established for the use of FBAL protocols
for our results to be put into clinical practice. Finally, the
mechanisms underlying the association between FBAL
findings and disease severity/outcome remain unclear.
Further studies will be needed to examine the cytokine
levels under conditions of endothelial injury and profibrotic
markers in the different fractions of FBAL.

In conclusion, we demonstrated that an elevated
percentage of neutrophils in FBAL-3 was associated
with the risk of the end-stage of SSc-ILD. We believe
FBAL captures the disease state associated with mortality
better than pooled BAL and may aid clinical decisions for
therapeutic interventions and follow-up.
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Supplementary
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A total volume of retrieved BAL
fluid <30%, n=9

v
| Total recruited, n=68 |

Figure S1 Consort diagram of SSc-ILD patients.

Table S1 Cellular profile of FBAL between subjects with and without steroid/immunosuppressant use

Cellular profile Steroid/Immuno-suppressant use (-) Steroid/Immuno-suppressant use (+) P value
Macrophages
FBAL-1 76.7 (61.7-88.3) 80.4 (70.8-86.9) 0.598
FBAL-2 82.7 (75.0-88.0) 81.4 (68.7-89.8) 0.893
FBAL-3 81.7 (74.0-88.7) 88.0 (84.2-93.1) 0.291
FBAL-total 81.3 (73.9-88.2) 84.4 (70.8-91.0) 0.784
Lymphocytes
FBAL-1 8.0 (4.3-17.7) 7.8 (5.7-15.8) 0.891
FBAL-2 11.0 (8.3-14.7) 11.8 (5.5-25.4) 0.772
FBAL-3 13.0 (6.7-19.7) 8.7 (4.9-21.4) 0.447
FBAL-total 11.9 (7.8-16.7) 10.0 (5.4-22.2) 0.666
Neutrophils
FBAL-1 7.9 (3.7-14.5) 5.9 (3.4-12.6) 0.502
FBAL-2 3.0 (1.3-5.3) 3.5 (2.0-5.8) 0.462
FBAL-3 2.0 (1.0-4.7) 2.7 (1.5-4.0) 0.656
FBAL-total 3.5 (1.8-6.3) 3.6 (2.3-6.7) 0.851
Eosinophils
FBAL-1 2.0 (0.5-3.7) 0.7 (0.3-2.2) 0.077
FBAL-2 1.0 (0.0-2.3) 0.3 (0.0-1.3) 0.110
FBAL-3 1.0 (0.0-2.0) 0.2 (0.0-0.9) 0.034
FBAL-total 1.0 (0.4-3.1) 0.3 (0.1-0.9) 0.024
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Table S2 Cellular profile of FBAL between subjects with and without anti-Scl-70 antibody

Cellular profile Anti-Scl-70 (-) Anti-Scl-70 (+) P value
Macrophages
FBAL-1 82.0 (57.9-86.4) 77.3 (65.5-88.9) 0.935
FBAL-2 85.7 (79.8-89.1) 79.0 (72.4-89.0) 0.132
FBAL-3 84.4 (78.1-91.5) 81.7 (72.8-89.0) 0.148
FBAL-total 84.1 (76.8-90.7) 80.2 (72.3-87.0) 0.262
Lymphocytes
FBAL-1 7.7 (4.6-18.5) 9.7 (5.0-17.2) 0.767
FBAL-2 11.0 (5.2-15.3) 11.0 (7.3-18.0) 0.574
FBAL-3 10.3 (5.8-19.8) 13.0 (6.8-20.4) 0.370
FBAL-total 11.2 (5.6-17.0) 11.9 (9.3-18.9) 0.416
Neutrophils
FBAL-1 7.0 (8.7-18.0) 7.3 (8.5-12.5) 0.605
FBAL-2 2.2 (1.6-4.3) 3.7 (1.9-6.2) 0.104
FBAL-3 1.9 (0.9-3.0) 3.3 (1.9-6.2) 0.008
FBAL-total 3.2 (1.7-6.2) 3.7 2.1-7.2) 0.351
Eosinophils
FBAL-1 1.7 (0.3-3.4) 1.0 (0.3-4.2) 0.785
FBAL-2 0.9 (0.3-1.4) 0.7 (0.0-3.3) 0.975
FBAL-3 0.7 (0.0-1.7) 0.3 (0.0-2.7) 0.791
FBAL-total 0.9 (0.4-1.6) 0.7 (0.1-3.4) 0.686

© Journal of Thoracic Disease. All rights reserved. https://dx.doi.org/10.21037/jtd-20-2596



Table S3 Cellular profile of FBAL between non-smokers and smokers

Cellular profile Non-smokers Smokers P value
Macrophages
FBAL-1 7.7 (64.3-87.7) 83.2 (65.8-87.7) 0.552
FBAL-2 82.0 (72.7-88.7) 83.9 (75.6-90.8) 0.558
FBAL-3 83.0 (74.0-89.7) 83.0 (73.5-92.2) 0.980
FBAL-total 81.3 (72.7-88.5) 83.3 (73.1-91.0) 0.460
Lymphocytes
FBAL-1 10.7 (5.0-18.3) 6.7 (3.1-11.2) 0.062
FBAL-2 11.3 (8.3-19.0) 10.7 (5.0-13.2) 0.257
FBAL-3 12.7 (8.3-19.9) 9.9 (4.8-19.1) 0.484
FBAL-total 11.8 (9.3-19.4) 10.7 (5.3-15.6) 0.255
Neutrophils
FBAL-1 7.0 (3.0-16.7) 7.8 (5.1-13.2) 0.614
FBAL-2 3.0 (1.7-5.3) 3.0 (1.8-5.6) 0.633
FBAL-3 2.3 (1.3-4.0) 25 (1.0-4.9) 0.579
FBAL-total 3.5 (1.9-6.9) 3.8 (1.7-6.1) 0.760
Eosinophils
FBAL-1 1.0 (0.3-3.0) 2.2 (0.6-3.9) 0.147
FBAL-2 0.7 (0.0-1.6) 1.0 (0.1-2.8) 0.257
FBAL-3 0.3 (0.0-1.7) 1.0 (0.0-3.5) 0.124
FBAL-total 0.7 (0.2-1.7) 1.1 (0.4-3.5) 0.161
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