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Abstract
Objective To evaluate whether anti-PL7 and anti-PL12 autoantibodies are associated with a greater extent of the fibrotic 
component of ILD in ASSD patients.
Methods Patients with ILD-ASSD who were positive for one of the following autoantibodies: anti-Jo1, anti-PL7, anti-PL12, 
and anti-EJ were included. Clinical manifestations, CPK levels, pulmonary function tests, and HCRT assessments were 
prospectively collected according to the Goh index. The fibrotic, inflammatory, and overall extension of the Goh index and 
 DLCO were assessed by multiple linear analyses and compared between ASSD antibody subgroups.
Results Sixty-six patients were included; 17 were positive for anti-Jo1 (26%), 17 for anti-PL7 (26%), 20 for anti-PL12 (30%), and 9 
(14%) for anti-EJ. Patients with anti-PL7 and anti-PL12 had a more extensive fibrotic component than anti-Jo1. Anti-PL7 patients 
had a 7.9% increase in the fibrotic extension (cβ = 7.9; 95% CI 1.863, 13.918), and the strength of the association was not modified 
after controlling for sex, age, and time of disease evolution (aβ = 7.9; 95% CI 0.677, 15.076) and also was associated with an increase 
in ILD severity after adjusting for the same variables, denoted by a lower  DLCO (aβ =  − 4.47; 95% CI − 8.919 to − 0.015).
Conclusions Anti-PL7-positive ASSD patients had more extensive fibrosis and severe ILD than the anti-Jo1 subgroup. This 
information is clinically useful and has significant implications for managing these patients, suggesting the need for early 
consideration of concurrent immunosuppressive and antifibrotic therapy.
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Key Points
• Patients with antisynthetase syndrome and positivity for anti-PL7 and PL-12 had a greater extension of the fibrotic component than anti-Jo1 

patients.
• Anti-PL7-positive patients had a greater extension of the fibrotic component and lower DLco, which could confer greater severity of intersti-

tial disease. These suggest the need for prompt consideration of concurrent immunosuppressive and antifibrotic therapy.

Introduction

Antisynthetase syndrome (ASSD) is a systemic autoimmune 
disease characterized by autoantibody positivity against 
aminoacyl-tRNA synthetase (anti-ARS), including anti-Jo1 
(anti-histidyl), anti-PL7 (anti-threonyl), anti-PL12 (anti-alanyl), 
anti-EJ (anti-glycyl), anti-OJ (anti-isoleucyl) and less frequently 
anti-KS (anti-asparaginyl), anti-Zo (anti-phenylalanyl), 
anti-YRS/Ha (anti-tyrosyl), anti-SC (anti-lysil), and anti-JS 

(anti-glutaminyl), among other autoantibodies [1, 2]. Clinical 
manifestations vary from isolated interstitial lung disease (ILD) 
[3, 4] to systemic involvement, such as myositis, arthritis, fever, 
Raynaud’s phenomenon, and mechanic’s hands [4, 5]. ILD 
is the most frequent manifestation, affecting 69 to 100% of 
ASSD patients [6, 7], and is considered the main determinant 
of prognosis and mortality [8]. The most frequent ILD patterns 
in the ASSD are highly inflammatory [9], such as cellular non-
specific interstitial pneumonia (NSIP) with or without organized 
pneumonia (OP), affecting about 80% of the patients [10]. 
Nevertheless, about 13% of ASSD patients have ILD patterns 
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with a great extent of the fibrotic component, such as the usual 
interstitial pneumonia pattern (UIP) [10, 11]. Several studies have 
emphasized the critical role of antibody subtype in determining 
the clinical phenotype and survival of patients positive for 
anti-PL7 and anti-PL12 antibodies, who have shorter survival 
than those positive for anti-Jo1 antibodies [12, 13]. The exact 
pathophysiological mechanisms underlying this discrepancy in 
mortality and clinical manifestations remain unclear. However, 
the current hypothesis suggests that lung injury induced by 
environmental factors alters tolerance mechanisms, forming 
antigenic peptides such as HisRS. This alteration triggers 
systemic immune activation and the characteristic autoimmune-
mediated organ damage, the lung being the organ mainly 
affected [13, 14]. The specific role of anti-PL7 and anti-PL12 
antibodies in this process is not fully understood, highlighting 
the need to elucidate their involvement in profibrotic processes. 
So far, the cause of the increased mortality in these patients 
has not been explained. One possible explanation is a higher 
severity of ILD, with a higher extent of the fibrotic component. 
Although it has been described that anti-PL7 and anti-PL12 
may have a higher degree of the fibrotic component of ILD [15, 
16], a direct comparison of the extent of fibrosis between the 
different subtypes of anti-ARS has not been performed. With 
this background as a scenario, this study aims to evaluate whether 
anti-PL7 and anti-PL12 autoantibodies are associated with a 
greater extent of the fibrotic component of ILD in ASSD patients.

Patients and methods

This single-center study was conducted at the Rheumatology 
clinic of the “Instituto Nacional de Enfermedades Respiratorias 
Ismael Cosío Villegas” (INER) in Mexico City from Febru-
ary 15 to December 21, 2023. This study was approved by the 
National Institute of Respiratory Diseases ethics and research 
committee on February 14, 2023, under code C06-23. Patients 
gave informed consent before enrolling in the study.

We included incident and prevalent consecutive patients 
18 years or older, regardless of gender, with a confirmed ILD 
diagnosis of interstitial lung disease (ILD) by high-resolu-
tion computed tomography (HRCT) within 3 months before 
enrollment and positivity for one of the following autoanti-
bodies: anti-Jo1, anti-PL7, anti-PL12, and anti-EJ. Patients 
with more than one positive antibody for ASSD were 
excluded to avoid the confounding factor of the presence of 
a second ARS antibody between the fibrotic extension and 
the ARS antibody. Patients were considered ineligible if they 
had a history of lung surgery, chronic obstructive pulmonary 
disease, previous radiotherapy, active tuberculosis, or any 
other condition that could affect the interpretation of pul-
monary function tests and HRCT. A single rheumatologist 
(DR-G) evaluated all patients for relevant clinical manifesta-
tions (proximal muscle weakness, Raynaud’s phenomenon, 

sclerodactyly, mechanic’s hands, and hiker’s feet). Other epi-
demiological variables were also recorded, such as smoking 
history, time from the onset of respiratory symptoms to the 
diagnosis of IPAF and ILD, laboratory results, including 
creatinine phosphokinase (CPK), and pharmacological treat-
ment. All patients were required to have undergone pulmo-
nary function testing (PFTs) in the 3 months prior to study 
enrollment. In our institution, patients with ASSD-ILD are 
treated with the standard of care that includes prednisone 
(no more than 50 mg/day with tapering) in combination with 
methotrexate plus leflunomide [11]. In case of therapeutic 
failure, the treatment is replaced in a case-by-case analysis 
with rituximab or in combination with mycophenolate.

Measurement of autoantibodies

Anti-ARS antibody subtypes (anti-Jo1, anti-PL7, anti-PL12, 
and anti-EJ) were detected using immunoblot strips of the 
EUROLINE: Myositis Profile 3 panel manufactured by 
EUROIMMUN, based in Lübeck, Germany, following the 
instructions provided. This commercial strip-based immu-
noblot assay has been previously validated against the gold 
standard in a cohort of patients with inflammatory myo-
pathy, showing a remarkable 100% specificity for anti-Jo1 
[17]. Furthermore, for the PL7 antibody, this method has 
demonstrated both a high specificity of 97.2% and a  positive 
likelihood ratio of 25 compared to immunoprecipitation [18].

Respiratory functional tests

All PFTs were performed in the INER’s specialized respira-
tory physiology laboratory. Each test measured weight and 
height in a standing position with a Seca model 206 and 769 
digital scale. Spirometry was performed to determine FVC 
and  DLCO, both single breathing, with commercial EasyOne 
Pro and EasyOne Pro Lab equipment (Ndd Medizintechnik 
AG). Data were expressed in absolute units and as percent-
ages of predicted values. Predicted values for each subject 
were calculated according to sex, age, and height, and the US 
National Health and Nutrition Examination Survey (NHANE-
SIII) equations were used (19). The PFTs met the ATS/ERS 
2019 acceptability and reproducibility criteria) [19].

Tomographic assessment

HRCT was performed with 1.0-mm or 1.5-mm axial slices 
at 1-cm intervals and reconstructed using a high spatial 
frequency algorithm. Twenty to 25 HRCT images were 
acquired for each patient. This study was evaluated in a 
blinded manner by an expert (M-M), who has a high inter-
observer agreement (intraclass correlation coefficient 0.90, 
95% CI 0.84–0.94) and who classified the images according 
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to the Idiopathic Pulmonary Fibrosis (an Update) and Pro-
gressive Pulmonary Fibrosis in Adults An Official ATS/
ERS/JRS/ALAT Clinical Practice Guideline 2022 [20]. The 
fibrotic component, defined by reticular opacities, traction 
bronchiectasis, honeycombing, and inflammation, character-
ized by ground-glass opacities, was classified according to 
the scores described by Goh [21]

Statistical analysis

Categorical variables were reported with frequencies and 
percentages, while dimensional variables were reported with 
mean ± standard deviation (SD) or median and interquartile 
range (IQR) according to their distribution. The Shapiro-
Wilks test was used to determine the distribution of the vari-
ables. The chi-square test was used to analyze the independ-
ence between the nominal variables. The Kruskal–Wallis 
test or ANOVA with Bonferroni correction (p = 0.0083) was 
used to compare the PFTs and the Gogh index between the 
subgroups according to their distribution; the corresponding 
post hoc tests were performed (Welch and Dunn’s test) as 
appropriate. To evaluate risk factors associated with fibro-
sis, inflammation, the global extent of the Goh index, and 
DLCO, a crude regression coefficient (cβ) was estimated 
through simple linear regression analysis. After adjusting 
for confounders (sex, age, time of disease evolution, and 
treatment), we used a multiple linear regression analysis to 
estimate adjusted regression coefficients (aβ). All analyses 
were two-tailed with a 95% confidence level, and statistical 
significance was set at p ≤ 0.05 unless required adjustment 
for multiple comparisons. Stata v. 14.2 was used to perform 
all statistical analyses.

Results

We included 63 patients with ILD and positive for anti-ARS 
antibodies; the mean age was 58 ± 10.5 years, and 48 (72.7%) 
were female. Eighteen (27.2%) patients had a smoking history 
with a tobacco smoking index of 1.65 (0.5–10.3). Anti-PL12 
was the most frequent autoantibody (30.3%), followed by anti-
PL7 and anti-Jo1 with 25.7% each. Nintedanib therapy was 
significantly more frequent in the anti-PL7 subgroup (29.4% 
vs. 4.35%, OR 9.16, 95% CI 1.24–102). The time from onset 
of respiratory symptoms to diagnosis of ILD was significantly 
longer in the anti-PL7 and anti-PL12 subgroups compared 
to anti-Jo1, with a median of 12 vs. 3 months (Table 1). 
Anti-Jo1-positive patients had more significant muscle weak-
ness (47%, p = 0.029) than the other subgroups. In addition, 
significantly higher CPK levels were observed in anti-Jo1 
(74.0 [59 to 116], p = 0.029, Table 1). In both anti-Jo1 and 
non-Jo1 groups of patients, NSIP and OP inflammatory pat-
terns were the most frequent HCRT patterns (Table 2).

The extent of lung disease

We found a significant difference in the extent of fibro-
sis in HRCT according to the antibody subgroup (Fig. 1, 
Kruskal–Wallis, p = 0.026). Patients who were positive for 
anti-PL7 and anti-PL12 had more extensive fibrotic com-
ponents than anti-Jo1 patients (Dunn’s test p = 0.0013 and 
p = 0.0254, respectively, Table 2). The greater extent for 
anti-PL7-positive patients compared to anti-Jo1 patients 
was confirmed after adjusting for confounding (age, sex, 
antibody subtype, and disease duration) using multivari-
able linear regression analysis: the anti-PL7 patients had 
aβ = 23.01 for the overall extent (95% IC 2.525 to 29.684) 
and aβ = 7.90 for the fibrotic component (95% IC 1.863 to 
13.918). The multivariate linear regression analysis did not 
confirm this association between anti-PL12 and the extent 
of fibrosis (Table 3). Additionally, a third model was per-
formed where treatment was considered a confounding vari-
able, identifying an association between methotrexate and 
decreased fibrotic extension by Goh: aβ =  − 10.89 (95% 
IC − 18.34 to − 3.4498). No statistically significant effect on 
the extension of the fibrotic component was observed when 
other treatment schedules were included.

Pulmonary function tests

A tendency for decreased lung function was observed in the 
non-Jo1 subgroups, especially in anti-PL7, which showed 
the most pronounced reduction in  DLCO (Table 2). After 
adjusting (time from respiratory symptoms to ILD diag-
nosis, age, sex, and antibody subtype) in multivariable lin-
ear regression analysis, we found an association between 
anti-PL7 and lower  DLCO: aβ =  − 4.467 95% IC (− 8.919 
to − 0.015) (Table 3).

Discussion

The main finding of this study was that anti-PL7-positive 
patients with ASSD have a greater fibrotic and global extent 
of ILD on HRCT assessment; this greater extent is mirrored 
in the severity of interstitial lung disease: anti-PL7 had lower 
 DLCO than anti-Jo1 patients. These findings are clinically 
relevant in assessing and treating ASSD patients and may 
explain the previous observations that PL7 patients have 
worse prognoses when compared to anti-Jo1 patients.

Several studies have reported that patients with anti-PL7 
and anti-PL12 have shorter survival and more severe lung 
disease than anti-Jo1 patients [12, 16, 22]. This observa-
tion is intriguing, partly because many patients with ASSD 
respond well to medical treatment [11, 23]. Two possible 
mechanisms may explain why this subgroup of patients with 
anti-PL7 and anti-PL12 has the worst survival: first, they 
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Table 1  Sociodemographic, clinical, and laboratory characteristics among antisynthetase antibody subtypes

Data are reported as numbers (percentage), otherwise indicated as mean ± standard deviation or median [interquartile range]. Glucocorticoids 
dose: low 7.5 mg/day; median 7.6 to 30 mg/day; high > 30 mg/day
Significance is shown in bold and was set at p-value ≤ 0.05
ILD interstitial lung disease, ASSD antisynthetase syndrome, CPK creatine phosphokinase, ANA antinuclear antibodies
* The chi-square test was used for nominal and categorical variables
† Parametric ANOVA test was used to compare more than two groups. Otherwise, ‡non-parametric Kruskal Wallis test was used

Onset characteristics Total Anti-Jo1 Anti-PL7 Anti-PL12 Anti-EJ p-value
N = 63 n = 17 n = 17 n = 20 n = 9

Demographics

Mean age, years 58.4 ± 10.5 56.2 ± 11.7 62.0 ± 8.6 58.3 ± 12.1 56.3 ± 6.5 0.186†

Sex, female 48 (72.7) 13 (76.4) 12 (70.5) 16 (80.0) 7 (77.7) 0.526
Tobacco smoking history
Yes 18 (27.2) 3 (17.6) 6 (35.2) 7 (35.0) 2 (22.2) 0.582
Packs-years 1.65 [0.5–10.3] 3.7 [0–5.6] 2.25 [0.5–30] 2.17 [0.8–18.7] 1.0 [0–1.2] 0.679
Exposure history
Birds 24 (36.3) 3 (17.6) 6 (35.2) 10 (50.0) 5 (55.5) 0.143
Biomass 14 (21.2) 2 (11.8) 7 (41.1) 4 (20.0) 1 (11.19) 0.151
The time between respiratory symptoms to diagnosis
ILD 6 [3–18] 3 [0–5] 12 [4–24] 12 [3.5–21] 6 [3–12] 0.008‡
ASSD 6 [3–21] 4 [0–6] 12 [3–24] 12 [6–30] 6 [3–36] 0.005‡
Clinical features
Arthritis 16 (24.2) 8 (47.0) 2 (11.7) 5 (25.0) 1 (11.1) 0.077
Fever 21 (31.8) 10 (58.8) 4 (23.5) 5 (25.0) 2 (22.2) 0.077
Mechanic’s hands 35 (53.0) 10 (58.8) 7(41.1) 14 (70.0) 4 (44.4) 0.303
Hiking feet 24 (36.3) 5 (29.4) 5 (29.4) 10 (50.0) 4 (44.4) 0.486
Cough 52 (78.7) 15 (88.2) 13 (76.4) 15 (75.0) 9 (100) 0.319
Dyspnea 58 (87.8) 16 (94.1) 15 (88.2) 19 (95.0) 8 (88.8) 0.850
Raynaud’s phenomenon 5 (7.6) 2 (11.7) 0 (0) 1 (5.0) 2 (22.2) 0.207
Telangiectasis 4 (6.1) 1 (5.9) 1 (5.9) 2 (10.0) 0 (0) 0.784
Sclerodactyly 2 (3.0) 1 (5.9) 0 (0) 1 (5.0) 0 (0) 0.688
Muscular weakness 14 (21.2) 8 (47.0) 2 (11.7) 2 (10.0) 2 (22.2) 0.031
Clinical Laboratory
CPK at baseline (U/L) 60.5 [40–102] 74.0 [59–116] 48.0 [31–63] 49.0 [35–75] 64.0 [53–114] 0.029‡
Anti-Ro52 35 (53.0) 7 (41.1) 9 (52.9) 14 (70.0) 5 (55.5) 0.368
ANA cytoplasmic pattern 26 (39.3) 8 (47.0) 7 (41.1) 8 (40.0) 3 (33.3) 0.373
Immunosuppressive therapy history
Methotrexate + leflunomide 26 (39.3) 10 (58.8) 4 (23.5) 5 (25.0) 7 (77.7) 0.009*
Mycophenolate + methotrexate 26 (39.3) 4 (23.5) 8 (47.0) 11 (55.0) 3 (33.3) 0.237
Rituximab 14 (21.2) 3 (17.6) 5 (29.4) 5 (25.0) 1 (11.1) 0.695
Antifibrotic therapy history
Pirfenidone 3 (4.5) 1 (5.9) 1 (5.9) 1 (5.0) 0 (0) 0.909
Nintedanib 7 (10.6) 1 (5.9) 5 (29.4) 1 (5.0) 0 (0) 0.044*
Glucocorticoids dose, mg/day 0.815
Low 22 (33.3) 5 (29.4) 6 (35.2) 9 (45.0) 2 (22.2)
Median 27 (40.9) 4 (23.5) 8 (47.0) 8 (40.0) 7 (77.7)
High 14 (21.2) 4 (23.5) 2 (11.7) 1 (5.0) 7 (77.7)
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have a lower prevalence of musculoskeletal involvement 
[16], which could delay diagnosis and medical manage-
ment; secondly, it has been reported that they may have more 
fibrotic component of ILD [15, 22], and therefore a poor 
response to initial immunosuppressive therapy. The results 
of this study support the second hypothesis. After adjust-
ing for possible confounders (age, sex, antibody subtype, 
treatment, and mainly time of evolution of the disease), the 
strength of the association between anti-PL7 and the extent 
of the fibrotic component was maintained.

From a biological perspective, it should be noted that 
patients with anti-PL7/PL12 antibodies may have distinct 
pathophysiological bases that differentiate them from those 
positive to anti-Jo1. Some research has revealed the rela-
tionship between the progression of ASSD-ILD and an 
elevated proinflammatory TH17 profile. In addition, evi-
dence points to a predominant profile of proinflammatory 
M2 macrophages with high levels of soluble SCD163 pro-
tein [24, 25]. The next crucial step is investigating whether 
these proinflammatory and profibrotic pathways influence 
the increased fibrotic component observed in anti-PL7 and 
anti-PL12 antibody-positive patients.

Our study and others support that anti-PL7 and anti-PL12 
are associated with a more fibrotic component of ILD when 
compared to anti-Jo1 ILD patients; for example, the ASSD-
ILD cohort showed that fibrotic patterns were present in 20% 
of the anti-PL7 subgroup and 50% of the anti-PL12 subgroup 

Table 2  Comparison of pulmonary function, tomographic pattern, and extent of interstitial lung disease between subgroups

Data are reported as numbers (percentage), otherwise indicated as mean ± standard deviation or median [interquartile range]
Significance is shown in bold and was set at p-value ≤ 0.05
FVC forced vital capacity, DLCO diffusing capacity for carbon monoxide, NSIP non-specific interstitial pneumonia, OP organizing pneumonia, 
UIP usual interstitial pneumonia
* The chi-square test was used for nominal and categorical variables
† Parametric ANOVA test was used to compare more than two groups. Otherwise, ‡non-parametric Kruskal–Wallis test was used

Outcomes Anti-Jo1 Anti-PL7 Anti-PL12 Anti-EJ p-value
n = 17 n = 17 n = 20 n = 9

Pulmonary function tests
FVC (%) 72.3 ± 24.0 66 ± 25.6 64.2 ± 9.7 66 ± 23.8 0.803†
FVC (L) 2.09 [1.745–2.83] 1.77 [1.6–2.16] 2.12 [1.53–3.05] 1.56 [1.51–2.46] 0.409‡
DLCO (%) 64.6 ± 30.5 44.4 ± 27.2 57.3 ± 26.7 61.6 ± 17.3 0.186†
DLCO (mL/min/mmHg) 15.43 ± 7.2 10.51 ± 5.1 13.15 ± 6.2 13.10 ± 4.6 0.173†
Tomographic pattern 0.833*
NSIP 7 (41.0) 11 (65.0) 12 (60.0) 6 (67.0)
NSIP/OP 7 (41.0) 4 (23.0) 4 (20.0) 3 (33.0)
UIP 1 (6.0) 1 (6.0) 2 (10.0) -
Indeterminate UIP 2 (12.0) 1 (6.0) 2 (10.0) -
Goh’s index (%)
Overall extension 36 [24–50] 64 [40–86] 40 [29–60] 38 [36–64] 0.120‡
Inflammatory Goh 29.7 [22.1–47.0] 42.0 [30.9–60.2] 33.2 (23.4–40.3) 33.6 [29.6–56.3] 0.533‡
Fibrotic Goh 1.9 [0–4.8] 9 [5.68–25.2] 5.4 [1.84–13.42] 7.68 [1.44–8.4] 0.0260‡

Fig. 1  The fibrotic component is according to the antibody subtype in 
antisynthetase syndrome. The boxplot’s lower side represents the first 
quartile; the line in the middle represents the median, and the box’s 
upper side represents the third quartile. The lower whisker shows 
the minimum data value, and the upper whisker shows the maxi-
mum. Statistically different concerning anti-Jo1 with a *p < 0.05 or 
**p < 0.01, by Kruskal–Wallis followed by Dunn’s test
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at baseline. Remarkably, at the end of the follow-up period, 
100% of these subgroups progressed to fibrotic patterns; in 
contrast, the anti-Jo1 subgroup was only 67.7% [26]. Our 
study differs concerning what was reported in the ASSD-
ILD cohort. We did not find a difference in the prevalence of 
fibrotic patterns as UIP between antibody subtypes. Neverthe-
less, the difference was evident when we analyzed the overall 
extent and the fibrotic component of the Goh index. These 
data suggest that despite variations due to different method-
ologies, both studies agree that patients with anti-PL7 have a 
more extensive degree of pulmonary fibrosis.

Identifying patients with anti-PL7 autoantibodies and a 
greater extent of the fibrotic component, as demonstrated 
in our study, has significant clinical implications, espe-
cially given the irreversible nature of fibrosis and its poor 
response to immunosuppressive therapy. In the González-
Pérez cohort, 24% of patients with ASSD-ILD developed 
progressive fibrosing phenotype (PFP), highlighting the 
importance of early recognition of these patients for timely 
treatment leading to reduced mortality [11]. The recent use 
of antifibrotic therapies, capable of reducing the annual rate 
of FVC decline [27], underscores the importance of our find-
ings; timely administration of antifibrotic interventions is 
promising for this specific subgroup. However, controlled 

clinical trials are essential to standardize and validate this 
therapeutic approach.

Our study is not exempt from limitations. First, the sam-
ple size is relatively small, which may explain why we have 
not detected differences in certain variables of interest, such 
as patients with anti-PL12 and the fibrotic extension in our 
linear regression analysis. In addition, the small sample 
size restricted our ability to simultaneously include a larger 
number of variables in the multivariate models. Another 
significant limitation is that our institution is a nationwide 
referral center for patients with pulmonary conditions. 
Therefore, patients referred to our center may not necessarily 
represent the broader population of patients evaluated else-
where. Despite these limitations, our results are of utmost 
importance, considering the low prevalence of the disease. 
A considerable number of non-Jo1 patients were recruited. 
Furthermore, these results may explain why PL7 patients 
have a worse prognosis than the other anti-ARS subgroups.

In conclusion, our study revealed that anti-PL7-positive 
ASSD patients had more extensive fibrosis and severe ILD 
than the anti-Jo1 subgroup. These findings have significant 
implications for managing these patients, suggesting the 
need for timely consideration of concurrent immunosup-
pressive and antifibrotic therapy.

Table 3  Comparison 
of pulmonary function, 
tomographic pattern, and extent 
of interstitial lung disease 
between subgroups

Simple and multiple linear regression models adjusted for sex (female reference), age (years), antibody 
subtype, and time to disease progression
Adjusted model for fibrotic extension of the Goh index (%). Constant: − 4.626, r2 = 0.256
The model is fitted for  DLCO (mL/min/mmHg). Constant: 10.867, r2 = 0.156
ASSD antisynthetase syndrome, cβ crude, aβ adjusted
* Anti-Jo1 is excluded from the models adjusted for collinearity with the rest of the antibodies

Variable cβ 95% CI aβ 95% CI

Fibrotic component of Goh index (%)
Age, years 0.284 0.237 to 0.543 0.136  − 0.124 to 0.397
Sex 9.030 2.821 to 15.238 8.226 2.091 to14.361
The time between respira-

tory symptoms until ASSD 
diagnosis

0.025  − 0.618 to 0.113 0.034  − 0.052 to 0.120

Anti-Jo1*  − 5.504  − 11.703 to 0.694 - -
Anti-PL7 7.891 1.863 to 13.918 7.877 0.677 to 15.076
Anti-PL12  − 0.425  − 6.485 to 5.636 2.983  − 3.944 to 9.909
Anti-EJ  − 3.087  − 11.112 to4.937 0.847  − 7.631 to 9.325
DLCO (mL/min/mmHg)
Age, years 0.011  − 0.148 to 0.170  − 0.026  − 3.881 to 3.829
Sex 0.576  − 3.285 to 4.437 0.084  − 0.082 to 0.255
The time between respira-

tory symptoms until the 
diagnosis of ASSD

 − 0.052  − 0.100 to − 0.003  − 0.051  − 0.103 to 0.002

Anti-Jo1* 3.260  − 0.267 to 6.786 - -
Anti-PL7  − 3.534  − 7.190 to 0.121  − 4.467  − 8.919 to − 0.015
Anti-PL12 0.030  − 3.543 to 3.605  − 1.115  − 5.408 to 3.178
Anti-EJ  − 0.035  − 4.831 to 4.759  − 1.443  − 6.728 to 3.843
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