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Abstract

Background: Interstitial lung disease (ILD) is the most serious manifestation of antisyn-
thetase syndrome (ASyS). Limited research has explored racial differences in the clinical
presentation and outcomes of ASyS-ILD. This study compared clinical manifestations,
pulmonary function, and outcomes between Black and White patients with ASyS-ILD.
Methods: A retrospective analysis was conducted using electronic health records from
2010 to 2020. Patients diagnosed with ILD and positive antisynthetase antibodies were
included (N = 66; 34 Black and 32 White). Demographics, comorbidities, clinical features,
pulmonary function tests, chest imaging, and clinical outcomes were compared between
races. Results: Black patients were younger at diagnosis (49.1 ± 10.8 vs. 55.1 ± 12.9 years,
p = 0.043) and had reduced pulmonary function (p < 0.01). Black patients also had a higher
prevalence of traction bronchiectasis (96.6% vs. 73.1%, p = 0.012) and obstructive sleep
apnea (p = 0.025). There were no differences in the frequency of hospitalizations, intensive
care unit admissions, or deaths between groups. Myositis was common in both groups, and
the distribution of antisynthetase antibodies did not differ by race (p = 0.333). Conclusions:
Black patients are younger at diagnosis, have reduced lung function, and have increased
traction bronchiectasis compared to White patients with ASyS-ILD. There is a higher preva-
lence of obstructive sleep apnea amongst Black patients without differences in body mass
index. There was no difference in mortality and the need for lung transplantation. This
study highlights several key differences between Black and White patients with ASyS-ILD.
Longitudinal prospective studies are crucial to rigorously investigate race-based differences
in morbidity, mortality, and long-term outcomes among patients with ASyS-ILD.
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1. Introduction
Interstitial lung disease (ILD) is the leading cause of death in antisynthetase syndrome

(ASyS), occurring in an estimated 70–100% of patients [1] ASyS, a subtype of idiopathic in-
flammatory myopathies (IIMs), is defined by the presence of a unique set of autoantibodies
that target the aminoacyl-tRNA synthetases (ARSs), a group of enzymes responsible for
catalyzing the first step of protein translation [2] While ILD is the most critical manifestation
of ASyS, other clinical features of the syndrome include inflammatory myopathy (myositis),
arthritis, Raynaud phenomenon, mechanic’s hands, and fever [3–7].

The presence and severity of systemic involvement in ASyS vary based on antibody
profile and race. ILD occurs in up to 70% of patients with anti-Jo1 antibodies, compared to
98–100% of those with anti-EJ or anti-OJ antibodies [1] Anti-PL7 and anti-PL12 antibodies
are associated with more severe lung involvement, whereas anti-Jo1 is linked to more
severe myositis [8,9]. Lung involvement in the Black race is disproportionately more severe,
independent of antibody type [9]. In the broader context of ILD, Black patients are younger
at diagnosis, have more severe disease, higher mortality rates, and are more likely to be
affected by healthcare disparities [10].

Taken together, the Black race is a common adverse factor in both ASyS and ILD at
large. Because ILD is the most serious manifestation of ASyS, understanding race-based
differences can guide targeted screening and individualized treatments. Therefore, our
study objective was to explore differences in presentation, demographics, comorbidities,
clinical course, and outcomes between Black patients and White patients with ASyS-ILD.

2. Materials and Methods
2.1. Study Design

We performed a retrospective review of electronic medical record (EMR) data from
a university-affiliated academic medical center. The study protocol was approved by the
institution’s ethical review board.

2.2. Study Participants and Eligibility Criteria

The study cohort was identified by querying the EMR for all patients who received
care between 2010 and 2020 [11]. Patients were included if their medical records indicated
a diagnosis of ILD using the ICD-10 code J84.9 along with a positive test for at least one
ARS, including Jo-1, PL-7, PL-12, EJ, or OJ.

2.3. Study Variables

Following initial cohort identification, trained clinical research coordinators manually
reviewed the medical records to extract required variables.

Exposure: The primary exposure was race, based on self-reported data in the EMR.
Patients were categorized as non-Hispanic Black (hereafter Black) or non-Hispanic White
(hereafter White), in line with established reporting guidelines [12].

Demographic and Clinical Variables: Demographic data included gender, age, body
mass index (BMI), and smoking status. Comorbid conditions included obstructive sleep
apnea (OSA), gastroesophageal reflux disease, hypertension, thromboembolic disease,
type II diabetes, coronary artery disease, atrial fibrillation, liver cirrhosis, and end-stage
renal disease.

ASyS Clinical Features and Serology: The presence of known ASyS systemic features
(arthritis, Raynaud’s phenomenon, mechanic’s hands, fever) was recorded. Myositis was
defined as elevated creatine kinase (CK) or aldolase levels. ARS antibody status was
confirmed using results from commercially available lab panels (ARUP Laboratories, RDL,
Salt Lake City, UT, USA).
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Pulmonary Function Tests (PFTs): PFTs were performed according to ATS/ERS (Amer-
ican Thoracic Society/European Respiratory Society) standardization guidelines [13]. The
primary variables extracted were the percentage of predicted forced vital capacity (FVC),
forced expiratory volume in 1 s (FEV1), total lung capacity (TLC), and diffusing capacity of
the lungs for carbon monoxide (DLCO).

Imaging: ILD diagnosis was based on compatible high-resolution computed tomogra-
phy (HRCT) findings. A pulmonologist identified an ILD diagnosis, which was verified by
a dedicated chest radiologist.

Course and Outcomes: The clinical course of ASyS-ILD was described based on
the frequency of hospitalizations and intensive care unit (ICU) admissions. Long-term
outcomes were defined as lung transplant or death.

2.4. Data Sources and Measurement

The EMR queries were formulated in consultation with the institution’s Integrated
Data Repository (IDR) team, and data extraction was performed by the IDR consultant.
ILD status was identified by qualified physicians and was documented in the EMR using
ICD-10 code J84.9. ARS antibodies were tested using commercially available test panels
(ARUP Laboratories, RDL).

Pulmonary Function Tests (PFTs): PFTs were performed according to ATS/ERS stan-
dardization guidelines [13]. The primary variables extracted were FVC, FEV1, TLC,
and DLCO.

Imaging: ILD was evaluated using an HRCT of the chest. A pulmonologist confirmed
the ILD diagnosis following EMR extraction, which was independently verified by a
dedicated chest radiologist. HRCT scans were evaluated for radiographic pattern and
severity based on ATS/ERS criteria [14]. ILD extent was scored using the Kazerooni
system, which evaluates three lung zones (upper, middle, and lower) for a maximum
possible score of 12 [15]. Two radiologists independently reviewed all imaging, with a third
senior radiologist resolving any discordant interpretations to determine a final consensus
severity score.

2.5. Bias and Study Size

This study was subject to limitations commonly found in retrospective and single-site
study designs, including potential selection bias and misclassification bias. Selection bias
may have occurred due to the inclusion of patients with documented ILD and available
ARS antibody testing within the EMR. To mitigate this misclassification, ILD diagnoses
were established by qualified physicians and identified using standardized ICD-10 coding.
Laboratory data were obtained from commercially available ARS antibody panels, reducing
variability in testing methodology. Information bias related to incomplete or missing data
was possible. Hence, analyses were restricted to variables with sufficient documentation.
The sample size was determined by the number of eligible patients meeting the inclusion
criteria during the study period. A priori power calculation was not performed. ARS
antibody titer data were not collected, and such titer-related correlations were not possible.

2.6. Quantitative Variables

Descriptive statistics were used to summarize data. Means and standard deviations
(±SD) were calculated and reported for continuous variables, while counts and percentages
were determined for categorical variables.

2.7. Statistical Methods

Comparisons between Black and White patient groups were performed using either
a chi-square (X2) test for categorical data with 3 or more categories, Fisher’s exact test
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for dichotomous categorical variables, or independent samples t-tests when examining
continuous variables. All analyses were conducted using SPSS version 29.0, with statis-
tical significance set at p < 0.05. Missing data patterns were assessed and categorized as
missing completely at random, missing at random, or missing not at random. The extent
and pattern of missingness were reported for all key variables stratified by race. For vari-
ables with <10% missing data, complete case analysis was performed. For variables with
10–50% missingness, multiple imputations using chained equations were employed to
generate five imputed datasets with results pooled using Rubin’s rules. Variables with
>50% missing data were excluded.

2.8. Data Management and Cleaning Methods

Sensitive information was secured on the institution’s encrypted electronic data stor-
age platform. Only de-identified data was downloaded for analysis. Data cleaning was
performed by manually verifying ARS antibody profiles, race, and ILD status.

2.9. Data Linkage

Probabilistic linkage to external datasets was not performed.

3. Results
3.1. Demographics and Comorbidities

We identified 66 patients with interstitial lung disease (ILD) and a positive antisyn-
thetase (ARS) antibody. The cohort consisted of 34 Black (51.5%) and 32 White (48.5%)
patients. Black patients were significantly younger than White patients. While a trend
toward a higher body mass index (BMI) was observed in Black patients, the difference did
not reach statistical significance (p = 0.088). The majority of patients were never smokers
(60.6%). Obstructive sleep apnea was significantly more prevalent among Black patients
than among White patients (p = 0.025). Hypertension was the most common comorbidity
in both groups (Table 1).

Table 1. Demographics and comorbidities of black and white patients with antisynthetase syndrome.

Variable Total (N = 66) White (N = 32) Black (N = 34) p-Value

Demographics
Female (%) 45 (68.2%) 22 (68.7%) 23 (67.6%) 0.923
Age (years) 52.0 ± 12.2 55.1 ± 12.9 49.1 ± 10.8 0.043

BMI (kg/m2) 29.8 ± 6.46 28.4 ± 5.8 31.1 ± 6.9 0.088
Smoking—Current 5 (7.6%) 5 (15.6%) 0 (0.0%)

0.056Smoking—Former 21 (31.8%) 9 (28.8%) 12 (37.5%)
Smoking—Never 40 (60.6%) 18 (56.3%) 22 (64.7%)

Comorbidities
Obstructive Sleep Apnea 6 (9.1%) 0 (0.0%) 6 (17.6%) 0.025
Thromboembolic Disease 10 (15.2%) 6 (18.8%) 4 (11.8%) 0.327

GERD 23 (34.8%) 11 (34.4%) 12 (35.3%) >0.999
Hypertension 39 (59.1%) 17 (53.1%) 22 (64.7%) 0.339

Type II Diabetes 16 (24.2%) 5 (15.6%) 11 (32.4%) 0.113
Coronary Artery Disease 5 (7.6%) 1 (3.1%) 4 (11.8%) 0.185

Atrial Fibrillation 9 (13.6%) 6 (18.8%) 3 (8.8%) 0.24
Cirrhosis 1 (1.5%) 1 (3.1%) 0 (0.0%) 0.299

End Stage Renal Disease 4 (6.1%) 3 (9.3%) 1 (2.9%) 0.274
Continuous variables are specified using means and standard deviations. Categorical variables are specified as
counts and percentages. Note: BMI—body mass index, GERD—gastroesophageal reflux disease. Bold values
indicate significant difference where p < 0.05.
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3.2. Clinical Characteristics and Antibody Profiles

Antisynthetase syndrome clinical characteristics did not differ significantly between
Black and White patients. After ILD, myositis was the most common manifestation (45/66,
66.7%), followed by arthritis (25/66, 37.9%), Raynaud phenomenon (14/66, 21.2%), and
mechanic’s hands (12/66, 18.2%). Regarding ARS antibodies, anti-Jo-1 was the most
prevalent (44/66, 66.7%), followed by anti-PL-12 (14/66, 21.2%), anti-PL-7 (5/66, 7.6%),
and anti-EJ (3/66, 4.5%). Anti-OJ antibody was not detected. The distribution of antibody
positivity did not significantly differ between Black and White patients, p = 0.333 (Table 2).

Table 2. Antisynthetase syndrome characteristics of Black and White patients.

Category Variable Total (N = 66) White (N = 32) Black (N = 34) p-Value

Clinical Features Raynaud’s
Phenomenon 14 (21.2%) 7 (21.9%) 7 (20.5%) 0.898

Mechanic’s
Hands 12 (18.2%) 7 (21.9%) 5 (14.7%) 0.450

Arthritis 25 (37.9%) 15 (46.9%) 10 (29.4%) 0.144
Elevated Muscle Enzymes 45 (68.2%) 19 (59.4%) 26 (76.5%) 0.136

Autoimmune Serology anti-Jo-1 44 (66.7%) 24 (75.0%) 20 (58.8%)

0.333
anti-PL-12 14 (21.2%) 4 (12.5%) 10 (29.4%)
anti-PL-7 5 (7.6%) 3 (9.4%) 2 (5.9%)

anti-EJ 3 (4.5%) 1 (3.1%) 2 (5.9%)
anti-OJ 0 (0.0%) 0 (0.0%) 0 (0.0%)

Note: Categorical variables are specified as percentages; Jo-1 = anti-histidyl tRNA synthetase; PL-12 = anti-alanyl
tRNA synthetase; PL-7 = anti-threonyl tRNA synthetase; EJ = anti-glycyl tRNA synthetase; OJ = anti-isoleucyl
tRNA synthetase.

3.3. Baseline Pulmonary Function Tests

Baseline PFTs were available for 56 of 66 patients (Table 3). Black patients had signifi-
cantly lower baseline lung function compared to White patients, with reduced mean FVC
% (55.0% vs. 66.5%; p = 0.008), FEV1% (57.5% vs. 69.4%; p = 0.009), and TLC % (54.1% vs.
66.0%; p = 0.006). Although DLCO% was also lower in Black patients, this difference did
not reach statistical significance (p = 0.063).

Table 3. Pulmonary Function Test characteristics of Black and White patients with antisynthetase
syndrome.

Variable Total (N = 56) White (N = 25) Black (N = 31) p-Value

FVC (%) 60.1 ± 17.5 66.5 ± 18.0 55.0 ± 13.6 0.008
FEV1 (%) 62.8 ± 17.5 69.4 ± 17.1 57.6 ± 16.1 0.009
TLC (%) 59.2 ± 24.2 66.0 ± 18.1 54.1 ± 12.1 0.006

DLCO Hg (%) 50.7 ± 24.2 56.6 ± 24.6 44.6 ± 22.8 0.063
Note: Continuous variables are specified using means with standard deviations; FVC = forced vital capacity;
FEV1 = forced expiratory volume in 1 sec; TLC = total lung capacity; DLCO Hg = diffusion capacity of lung for
carbon monoxide corrected for hemoglobin; bolded values indicate significant difference where p < 0.05.

3.4. Baseline Imaging Characteristics

Baseline HRCT scans were available for 56 of the 66 patients (26 White and 30 Black).
Inflammatory imaging patterns predominated in both groups. All patients had GGOs,
mainly in the periphery and lower zones. GGOs with consolidation were seen in nine
patients. Reticular opacities were present in 100% of Black patients and 88.4% of White
patients. Traction bronchiectasis was significantly more common in Black patients than in
White patients (96.6% vs. 73.1%; p = 0.012; Table 4).
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Table 4. High resolution computed tomography characteristics of Black and White Patients with
antisynthetase syndrome.

Finding Total (N = 56) White (N = 26) Black (N = 30) p-Value

Traction Bronchiectasis 48 (85.7%) 19 (73.1%) 29 (96.6%) 0.012
Consolidation 9 (26.8%) 5 (19.2%) 4 (33.3%) 0.549

GGO 55 (98.2%) 25 (96.2%) 30 (100.0%) 0.278
Distribution of GGO—Upper 0 (0.0%) 0 (0.0%) 0 (0.0%)

0.839
Distribution of GGO—Lower 49 (87.5%) 23 (88.4%) 26 (86.6%)
Distribution of GGO—Diffuse 7 (12.5%) 3 (11.5%) 4 (13.3%)

Distribution of GGO—Perihilar 0 (0.0%) 0 (0.0%) 0 (0.0%)
Distribution of GGO—Peripheral 55 (98.2%) 26 (100%) 29 (96.6%)

0.348Distribution of GGO—Diffuse 1 (1.8%) 0 (0.0%) 1 (3.3%)
Reticular Changes 53 (94.6%) 23 (88.4%) 30 (100.0%) 0.056

Honeycombing 7 (12.5%) 4 (15.4%) 3 (10.0%) 0.543
HRCT Severity Index—<5% 7 (12.5%) 6 (18.8%) 1 (3.3%)

0.204

HRCT Severity Index—5–20% 14 (25.0%) 7 (21.8%) 7 (26.9%)
HRCT Severity Index—21–40% 17 (30.4%) 6 (18.8%) 11 (32.4%)
HRCT Severity Index—41–60% 14 (25.0%) 5 (15.6%) 9 (26.5%)
HRCT Severity Index—61–80% 4 (7.1%) 2 (7.6%) 2 (5.9%)
HRCT Severity Index—81–100% 0 (0.0%) 0 (0.0%) 0 (0.0%)

Categorical variables are specified as percentages; HRCT = high resolution computed tomography;
GGO = ground-glass opacity; bolded values indicate significant difference where p < 0.05.

3.5. Disease Course and Outcomes

Among the 66 patients, 34 (51.5%) were hospitalized at least once (Table 5). Black
patients had higher rates of multiple hospitalizations (≥3 admissions: 26.5% vs. 21.9%) and
intensive care unit admissions (23.5% vs. 15.6%) compared to White patients. The overall
mortality rate was 25.8% (17/66), with similar rates in Black (26.5%) and White (25.0%)
patients. Known causes of death included ILD exacerbation (n = 1), infection (n = 2), and
pulmonary hypertension with right ventricular failure (n = 3). Three patients underwent
lung transplantation (one Black and two White).

Table 5. Clinical course and outcomes of Black and White patients with antisynthetase syndrome.

Variable Total (N = 66) White (N = 32) Black (N = 34) p-Value

Clinical Course
*Hospitalizations—0 29 (43.9%) 15 (46.9%) 14 (41.2%)

0.94
*Hospitalizations—1 13 (19.7%) 6 (18.8%) 7 (20.6%)
*Hospitalizations—2 5 (7.6%) 2 (6.3%) 3 (8.8%)

*Hospitalizations—3 or more 16 (24.2%) 7 (21.9%) 9 (26.5%)
*Hospitalizations—Unknown 3 (4.5%) 2 (6.3%) 1 (2.9%)

**ICU Admissions—Yes 13 (19.7%) 5 (15.6%) 8 (23.5%)
0.38**ICU Admissions—No 42 (63.6%) 22 (68.8%) 20 (58.8%)

**ICU Admissions—Unknown 11 (16.7%) 5 (15.6%) 6 (17.6%)
Outcomes

Transplant 3 (4.5%) 2 (6.3%) 1 (2.9%) 0.124
Cause of Death—Infection 2 (11.8%) 0 (0.0%) 2 (22.2%)

0.23
Cause of Death—ILD Exacerbation 1 (5.9%) 1 (12.5%) 0 (0.0%)
Cause of Death—PH/RV Failure 3 (4.5%) 1 (12.5%) 2 (22.2%)

Cause of Death—Other 11 (64.7%) 6 (75.0%) 5 (55.6%)
Death 17 (25.8%) 8 (25.0%) 9 (26.5%) 0.891

Note: Categorical variables are specified as percentages; ICU = intensive care unit; ILD = interstitial lung disease;
PH = pulmonary hypertension; RV = right ventricular; * 3 missing cases; ** 11 missing cases.
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4. Discussion
This study identifies important race-based differences between Black and White pa-

tients with ASyS-ILD. Black patients were significantly younger at diagnosis than White
patients, a finding consistent with the broader ILD literature [10,16,17]. Black patients
demonstrated significantly worse baseline pulmonary function, with lower FVC, FEV1,
and TLC percentages compared to White patients. Lung function differences did not vary
with ARS antibody type. Our findings align with previous reports of more severe lung
disease in Black patients with ASyS-ILD occurring independent of ARS antibody profile [9].
Similarly, ASyS-ILD in Afro-Caribbean patients had lower lung function and higher dysp-
nea scores compared to Caucasians [18]. Although our study did not investigate genetic
differences, these findings suggest that genetic differences exist between races regarding
pulmonary fibrosis development, which can be explored further with subsequent studies.
There is increasing evidence that genetic factors can contribute to both disease onset and
progression in pulmonary fibrosis [19].

Importantly, while all Black patients had reticular opacities (vs. 88.4% in the White
group), traction bronchiectasis was more prevalent among the Black group. Traction
bronchiectasis represents more advanced scarring and is linked to increased all-cause
mortality in patients with connective tissue-associated ILDs [20]. Recurrent respiratory in-
fections, smoking status, and duration of immunosuppression can impact imaging findings.
Most patients in our study were non-smokers, with no statistically significant difference in
hospitalizations, although data regarding immunosuppression and respiratory infections
were not collected. In Black patients, lower lung function and increased fibrosis at baseline
could suggest more advanced ILD at diagnosis, either due to diagnostic delays or predispo-
sition for more fibrotic phenotypes. Baseline younger age at diagnosis could also indicate
earlier disease onset and overall increased total disease duration.

Black patients with ILD have a shorter time to first hospitalization and death. While
these associations could not be examined in our cohort, larger dedicated studies in ASyS-
ILD are critically important. Although the differences in death between White and Black
patients with ASyS-ILD did not reach statistical significance, there were prominent numeri-
cal differences in infections, ILD exacerbations, and PH/RV failure between the groups.
Black patients may be at higher risk of these significant causes of death, which can also
be explored further with studies of a large cohort size. Extrapolating from the other au-
toimmune ILD literature, Black patients with systemic sclerosis (SSc)-related ILD have
pulmonary involvement at a younger age and have a higher incidence of emergency de-
partment visits when compared to patients of other racial backgrounds [21,22]. African
ancestry was also found to be a risk factor for developing SSc and idiopathic inflammatory
myositis [23]. Other investigations have demonstrated that sarcoidosis is not only more
prevalent in patients of African ancestry but that these patients also experience more severe
pulmonary parenchymal involvement, more advanced radiographic imaging, and more
frequent hospitalizations [24]. Taken together, there is substantial evidence to suggest race
is an important factor in a broad range of ILDs associated with systemic autoimmune
rheumatologic diseases. Our paper provides support to highlight the importance of race
in ASyS-ILD.

OSA was significantly higher in the Black patient population. Several investigations
have examined the prevalence of OSA in patients with both idiopathic pulmonary fibrosis
(IPF) and other fibrotic forms of ILD and have found this population to be burdened with
higher rates of OSA [25]. Lee and colleagues present that higher BMIs, advanced age, and
comorbid diabetes mellitus were all independent risk factors for OSA in patients with
various types of ILD [26,27]. Interestingly, there was no significant difference in BMI or
smoking between our Black and White patients, including a non-significant trend towards
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significantly higher BMI in the Black patient cohort. Increased apnea–hypopnea index is
negatively prognostic in ILD patients, suggesting that OSA may potentiate more deleterious
outcomes regardless of ILD subtype [28]. Furthermore, the duration of immunosuppressive
therapy in fibrotic ILD has been linked to alterations in FEV1 [29], while in non-IPF ILD,
a reduced TLC is independently predictive of OSA risk, and the observed nocturnal
hypoxemia is reversible with non-invasive positive pressure ventilation [30]. In our cohort
of non-IPF, ASyS-ILD patients, Black patients had lower FEV1 and TLC at baseline and
were on immunosuppressive therapy. Additional contributors could also include altered
respiratory mechanics and lifestyle factors [31,32] While no direct causal links are possible,
our study supports the need for future investigations in this area.

Race-based socioeconomic disparities are especially burdensome in Black ILD pa-
tients. Disadvantaged communities and their associated healthcare infrastructure have
limited access to radiology centers, spirometry equipment, comprehensive health insur-
ance, and subspecialty medical providers, delaying timely diagnosis and treatment [10].
ILD by itself is prone to diagnostic delays [33], and socioeconomic discrepancies become
added challenges.

Our study highlights several key differences between Black and White patients with
ASyS-ILD. However, lack of longitudinal follow-up, repeat testing data, reliance on EMR
documentation, and patient reports limit generalizability and causal conclusions. Smaller
size from potential underreporting is another challenge. These factors in combination may
have reduced our ability to detect other significant differences between the two groups.

5. Conclusions
Black patients with ASyS-ILD were younger at diagnosis, had lower baseline lung

function, and had more severe HRCT evidence of fibrosis. While all Black patients had
reticular opacities, traction bronchiectasis was significantly more prevalent in the Black
subgroup. OSA was another finding that occurred more commonly in Black patients,
irrespective of BMI status. Our study recognizes the presence of race-based differences in
ASyS-ILD patients. Dedicated prospective, multicenter longitudinal studies are required to
critically understand and validate these findings.

Author Contributions: Conceptualization, F.P. and D.C.G.-M.; methodology, F.P., R.R., C.H. and
D.C.G.-M.; validation, B.H., R.R. and M.S.; formal analysis, J.A.P.; investigation, F.P., C.M.C., S.S.
and J.A.P.; data curation, C.M.C. and K.A.; writing—original draft preparation, F.P. and C.M.C.;
writing—review and editing, all authors.; visualization, C.M.C.; supervision, F.P. and D.C.G.-M. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: All authors declare that they have no conflicts of interest relating to the research
of this study.

References
1. Hallowell, R.W.; Danoff, S.K. Diagnosis and Management of Myositis-Associated Lung Disease. Chest 2023, 163, 1476–1491.

[CrossRef] [PubMed]
2. Lundberg, I.E.; Tjärnlund, A.; Bottai, M.; Werth, V.P.; Pilkington, C.; de Visser, M.; Alfredsson, L.; Amato, A.A.; Barohn, R.J.; Liang,

M.H.; et al. 2017 European League Against Rheumatism/American College of Rheumatology classification criteria for adult and
juvenile idiopathic inflammatory myopathies and their major subgroups. Ann. Rheum. Dis. 2017, 76, 1955–1964. [CrossRef]

3. Marguerie, C.; Bunn, C.C.; Beynon, H.L.; Bernstein, R.M.; Hughes, J.M.; So, A.K.; Walport, M.J. Polymyositis, pulmonary fibrosis
and autoantibodies to aminoacyl-tRNA synthetase enzymes. QJM Int. J. Med. 1990, 77, 1019–1038. [CrossRef]

https://doi.org/10.3390/biomedicines14030543

https://doi.org/10.1016/j.chest.2023.01.031
https://www.ncbi.nlm.nih.gov/pubmed/36764512
https://doi.org/10.1136/annrheumdis-2017-211468
https://doi.org/10.1093/qjmed/77.1.1019
https://doi.org/10.3390/biomedicines14030543


Biomedicines 2026, 14, 543 9 of 10

4. Connors, G.R.; Christopher-Stine, L.; Oddis, C.V.; Danoff, S.K. Interstitial lung disease associated with the idiopathic inflammatory
myopathies: What progress has been made in the past 35 years? Chest 2010, 138, 1464–1474. [CrossRef] [PubMed]

5. Love, L.A.; Leff, R.L.; Fraser, D.D.; Targoff, I.N.; Dalakas, M.; Plotz, P.H.; Miller, F.W. A New Approach to the Classification of
Idiopathic Inflammatory Myopathy. Medicine 1991, 70, 360–374. [CrossRef]

6. Solomon, J.; Swigris, J.J.; Brown, K.K. Myositis-related interstitial lung disease and antisynthetase syndrome. J. Bras. Pneumol.
Publicacao 2011, 37, 100–109. [CrossRef]

7. Witt, L.J.; Curran, J.J.; Strek, M.E. The Diagnosis and Treatment of Antisynthetase Syndrome. Clin. Pulm. Med. 2016, 23, 218–226.
[CrossRef]

8. Johnson, C.; Connors, G.R.; Oaks, J.; Han, S.; Truong, A.; Richardson, B.; Lechtzin, N.; Mammen, A.L.; Casciola-Rosen, L.;
Christopher-Stine, L.; et al. Clinical and pathologic differences in interstitial lung disease based on antisynthetase antibody type.
Respir. Med. 2014, 108, 1542–1548. [CrossRef]

9. Pinal-Fernandez, I.; Casal-Dominguez, M.; Huapaya, J.A.; Albayda, J.; Paik, J.J.; Johnson, C.; Silhan, L.; Christopher-Stine, L.;
Mammen, A.L.; Danoff, S.K. A longitudinal cohort study of the anti-synthetase syndrome: Increased severity of interstitial lung
disease in black patients and patients with anti-PL7 and anti-PL12 autoantibodies. Rheumatology 2017, 56, 999–1007. [CrossRef]

10. Adegunsoye, A.; Freiheit, E.; White, E.N.; Kaul, B.; Newton, C.A.; Oldham, J.M.; Lee, C.T.; Chung, J.; Garcia, N.; Ghodrati, S.; et al.
Evaluation of Pulmonary Fibrosis Outcomes by Race and Ethnicity in US Adults. JAMA Netw. Open 2023, 6, e232427. [CrossRef]
[PubMed]

11. Peterson, J.A.; Cook, C.; Gao, H.; Reddy, R.; Hochhegger, B.; Gomez-Manjarres, D.; Pais, F. Anti-synthetase syndrome: A focus on
interstitial lung disease as a diagnostic criteria. Respir. Med. Res. 2025, 88, 101190. [CrossRef] [PubMed]

12. Flanagin, A.; Frey, T.; Christiansen, S.L.; AMA Manual of Style Committee. Updated Guidance on the Reporting of Race and
Ethnicity in Medical and Science Journals. JAMA 2021, 326, 621–627. [CrossRef]

13. Graham, B.L.; Steenbruggen, I.; Miller, M.R.; Barjaktarevic, I.Z.; Cooper, B.G.; Hall, G.L.; Hallstrand, T.S.; Kaminsky, D.A.;
McCarthy, K.; McCormack, M.C.; et al. Standardization of Spirometry 2019 Update. An Official American Thoracic Society and
European Respiratory Society Technical Statement. Am. J. Respir. Crit. Care Med. 2019, 200, e70–e88. [CrossRef]

14. Travis, W.D.; Costabel, U.; Hansell, D.M.; King, T.E., Jr.; Lynch, D.A.; Nicholson, A.G.; Ryerson, C.J.; Ryu, J.H.; Selman, M.;
Wells, A.U.; et al. An Official American Thoracic Society/European Respiratory Society Statement: Update of the International
Multidisciplinary Classification of the Idiopathic Interstitial Pneumonias. Am. J. Respir. Crit. Care Med. 2013, 188, 733–748.
[CrossRef] [PubMed]

15. Kazerooni, E.A.; Martinez, F.J.; Flint, A.; Jamadar, D.A.; Gross, B.H.; Spizarny, D.L.; Cascade, P.N.; Whyte, R.I.; Lynch, J.P.; Toews,
G. Thin-section CT obtained at 10-mm increments versus limited three-level thin-section CT for idiopathic pulmonary fibrosis:
Correlation with pathologic scoring. Am. J. Roentgenol. 1997, 169, 977–983. [CrossRef]

16. Adegunsoye, A.; Oldham, J.M.; Bellam, S.K.; Chung, J.H.; Chung, P.A.; Biblowitz, K.M.; Montner, S.; Lee, C.; Hsu, S.; Husain,
A.N.; et al. African-American race and mortality in interstitial lung disease: A multicentre propensity-matched analysis. Eur.
Respir. J. 2018, 51, 1800255. [CrossRef]

17. Adegunsoye, A.; Vela, M.; Saunders, M. Racial Disparities in Pulmonary Fibrosis and the Impact on the Black Population. Arch.
Bronconeumol. 2022, 58, 590–592. [CrossRef]

18. Abel, A.; Lazaro, E.; Ralazamahaleo, M.; Pierrisnard, E.; Suzon, B.; Bonnet, F.; Mercié, P.; Macey, J.; Agossou, M.; Viallard, J.-F.;
et al. Phenotypic Profiles Among 72 Caucasian and Afro-Caribbean Patients with Antisynthetase Syndrome Involving Anti-PL7
or Anti-PL12 Autoantibodies. Eur. J. Intern. Med. 2023, 115, 104–113. [CrossRef]

19. Zhumagaliyeva, A.; Chorostowska-Wynimko, J.; Jezela-Stanek, A. Genetic Determinants of Progressive Pulmonary Fibrosis: A
Comprehensive Review. Int. J. Mol. Sci. 2025, 26, 11846. [CrossRef]

20. Walsh, S.L.F.; Sverzellati, N.; Devaraj, A.; Keir, G.J.; Wells, A.U.; Hansell, D.M. Connective tissue disease related fibrotic lung
disease: High resolution computed tomographic and pulmonary function indices as prognostic determinants. Thorax 2014,
69, 216–222. [CrossRef] [PubMed]

21. Jaeger, V.K.; Tikly, M.; Xu, D.; Siegert, E.; Hachulla, E.; Airò, P.; Valentini, G.; Matucci Cerinic, M.; Distler, O.; Cozzi, F.; et al. Racial
differences in systemic sclerosis disease presentation: A European Scleroderma Trials and Research group study. Rheumatology
2020, 59, 1684–1694. [CrossRef]

22. Tukpah, A.-M.C.; Rose, J.A.; Seger, D.L.; Dellaripa, P.F.; Hunninghake, G.M.; Bates, D.W. Racial and ethnic associations with
interstitial lung disease and healthcare utilization in patients with systemic sclerosis. medRxiv 2024, 2024.02.02.24302197.
[CrossRef]

23. Joy, G.M.; Arbiv, O.A.; Wong, C.K.; Lok, S.D.; Adderley, N.A.; Dobosz, K.M.; Johannson, K.A.; Ryerson, C.J. Prevalence, imaging
patterns and risk factors of interstitial lung disease in connective tissue disease: A systematic review and meta-analysis. Eur.
Respir. Rev. 2023, 32, 220210. [CrossRef]

24. Hena, K.M. Sarcoidosis Epidemiology: Race Matters. Front. Immunol. 2020, 11, 537382. [CrossRef]

https://doi.org/10.3390/biomedicines14030543

https://doi.org/10.1378/chest.10-0180
https://www.ncbi.nlm.nih.gov/pubmed/21138882
https://doi.org/10.1097/00005792-199111000-00002
https://doi.org/10.1590/s1806-37132011000100015
https://doi.org/10.1097/CPM.0000000000000171
https://doi.org/10.1016/j.rmed.2014.09.003
https://doi.org/10.1093/rheumatology/kex021
https://doi.org/10.1001/jamanetworkopen.2023.2427
https://www.ncbi.nlm.nih.gov/pubmed/36897590
https://doi.org/10.1016/j.resmer.2025.101190
https://www.ncbi.nlm.nih.gov/pubmed/40706528
https://doi.org/10.1001/jama.2021.13304
https://doi.org/10.1164/rccm.201908-1590ST
https://doi.org/10.1164/rccm.201308-1483ST
https://www.ncbi.nlm.nih.gov/pubmed/24032382
https://doi.org/10.2214/ajr.169.4.9308447
https://doi.org/10.1183/13993003.00255-2018
https://doi.org/10.1016/j.arbres.2021.09.012
https://doi.org/10.1016/j.ejim.2023.06.012
https://doi.org/10.3390/ijms262411846
https://doi.org/10.1136/thoraxjnl-2013-203843
https://www.ncbi.nlm.nih.gov/pubmed/24127020
https://doi.org/10.1093/rheumatology/kez486
https://doi.org/10.1093/rheumatology/keae430
https://doi.org/10.1183/16000617.0210-2022
https://doi.org/10.3389/fimmu.2020.537382
https://doi.org/10.3390/biomedicines14030543


Biomedicines 2026, 14, 543 10 of 10

25. Bhakta, N.R.; Kaminsky, D.A.; Bime, C.; Thakur, N.; Hall, G.L.; McCormack, M.C.; Stanojevic, S. Addressing Race in Pulmonary
Function Testing by Aligning Intent and Evidence with Practice and Perception. Chest 2022, 161, 288–297. [CrossRef] [PubMed]

26. Araujo, P.A.O.; Silva, M.G.; Borba, E.F.; Shinjo, S.K. High prevalence of metabolic syndrome in antisynthetase syndrome. Clin.
Exp. Rheumatol. 2018, 36, 241–247. [PubMed]

27. Lee, J.H.; Park, C.S.; Song, J.W. Obstructive sleep apnea in patients with interstitial lung disease: Prevalence and predictive factors.
PLoS ONE 2020, 15, e0239963. [CrossRef]

28. Valecchi, D.; Bargagli, E.; Pieroni, M.G.; Refini, M.R.; Sestini, P.; Rottoli, P.; Melani, A.S. Prognostic Significance of Obstructive
Sleep Apnea in a Population of Subjects with Interstitial Lung Diseases. Pulm. Ther. 2023, 9, 223–236. [CrossRef] [PubMed]

29. Pereira, N.; Cardoso, A.V.; Mota, P.C.; Santos, A.C.; Melo, N.; Morais, A.; Drummond, M. Predictive factors of obstructive sleep
apnoea in patients with fibrotic lung diseases. Sleep Med. 2019, 56, 123–127. [CrossRef]

30. Cardoso, C.G.; Valente, C.; Serino, M.; Rodrigues, I.; Carvalho, A.; Coelho, D.B.; Bastos, H.N.; Mota, P.C.; Morais, A.; Drummond,
M. Obstructive sleep apnea in patients with fibrotic interstitial lung disease (non-idiopathic pulmonary fibrosis): What should be
offered? J. Bras. Pneumol. 2024, 50, e20240058. [CrossRef]

31. Khor, Y.H.; Ryerson, C.J.; Landry, S.A.; Howard, M.E.; Churchward, T.J.; Edwards, B.A.; Hamilton, G.S.; Joosten, S.A. Interstitial
lung disease and obstructive sleep apnea. Sleep Med. Rev. 2021, 58, 101442. [CrossRef] [PubMed]

32. Zhang, X.L.; Dai, H.P.; Zhang, H.; Gao, B.; Zhang, L.; Han, T.; Wang, C. Obstructive Sleep Apnea in Patients With Fibrotic
Interstitial Lung Disease and COPD. J. Clin. Sleep Med. 2019, 15, 1807–1815. [CrossRef] [PubMed]

33. Case, A.H.; Beegle, S.; Hotchkin, D.L.; Kaelin, T.; Kim, H.J.; Podolanczuk, A.J.; Ramaswamy, M.; Remolina, C.; Salvatore, M.M.;
Tu, C.; et al. Defining the pathway to timely diagnosis and treatment of interstitial lung disease: A US Delphi survey. BMJ Open
Respir. Res. 2023, 10, e001594. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/biomedicines14030543

https://doi.org/10.1016/j.chest.2021.08.053
https://www.ncbi.nlm.nih.gov/pubmed/34437887
https://www.ncbi.nlm.nih.gov/pubmed/29716676
https://doi.org/10.1371/journal.pone.0239963
https://doi.org/10.1007/s41030-023-00215-1
https://www.ncbi.nlm.nih.gov/pubmed/36790678
https://doi.org/10.1016/j.sleep.2019.01.020
https://doi.org/10.36416/1806-3756/e20240058
https://doi.org/10.1016/j.smrv.2021.101442
https://www.ncbi.nlm.nih.gov/pubmed/33561604
https://doi.org/10.5664/jcsm.8090
https://www.ncbi.nlm.nih.gov/pubmed/31855166
https://doi.org/10.1136/bmjresp-2022-001594
https://doi.org/10.3390/biomedicines14030543

	Introduction 
	Materials and Methods 
	Study Design 
	Study Participants and Eligibility Criteria 
	Study Variables 
	Data Sources and Measurement 
	Bias and Study Size 
	Quantitative Variables 
	Statistical Methods 
	Data Management and Cleaning Methods 
	Data Linkage 

	Results 
	Demographics and Comorbidities 
	Clinical Characteristics and Antibody Profiles 
	Baseline Pulmonary Function Tests 
	Baseline Imaging Characteristics 
	Disease Course and Outcomes 

	Discussion 
	Conclusions 
	References

