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Abstract 
Interstitial lung disease (ILD) is the primary pulmonary complication leading to 
disability and mortality in patients with systemic autoimmune rheumatic dis-
eases (SARDs), particularly idiopathic inflammatory myopathies (IIMs). Among 
these, rapidly progressive ILD (RP-ILD) associated with anti-melanocyte differ-
entiation-associated gene 5 antibody-positive dermatomyositis (anti-MDA5+ 
DM) carries an extremely poor prognosis, necessitating a precise risk stratifica-
tion system in clinical practice. This paper systematically reviews recent ad-
vances in IIM-ILD, particularly MDA5+ DM-ILD. Regarding pathogenesis and 
prognosis, anti-MDA5 antibodies have been confirmed as independent risk fac-
tors for RP-ILD and high mortality. Biochemical markers including ferritin, 
LDH, hypouricemia, and sCD40L have been incorporated into multiparametric 
prediction models such as FLAIR, FLATCAN, and SMAD. Regarding diagnos-
tic and monitoring technologies, high-resolution CT (HRCT) remains the gold 
standard, while quantitative image analysis (QIA), radiomics, and deep learning 
(DL) models now enable objective quantification of pulmonary parenchymal le-
sions and dynamic prognostic prediction. Additionally, novel biomarkers such 
as HE4 and pulmonary vascular-related structural parameters (PVRS) have 
been demonstrated to correlate significantly with ILD severity and progression 
rate, offering new entry points for imaging-biology cross-validation. 
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1. Introduction 

Interstitial lung disease (ILD) is a common pulmonary complication of connective 
tissue diseases (CTDs), posing a serious threat to patient survival and quality of 
life [1]. Among systemic autoimmune rheumatic diseases (SARDs), idiopathic in-
flammatory myopathies (IIMs)—particularly dermatomyositis (DM) and antisyn-
thetase syndrome (ASS)—carry a high risk of ILD [2] [3]. The clinical phenotype 
of IIM-ILD is heterogeneous, ranging from indolent disease course to fatal rapidly 
progressive ILD (RP-ILD) [4]. 

Among IIM subtypes, anti-MDA5-positive dermatomyositis (anti-MDA5+ DM) 
carries the most severe prognosis, with its high mortality primarily attributable to 
RP-ILD [4] [5]. RP-ILD is characterized by rapid disease progression, often lead-
ing to acute respiratory failure within months of diagnosis [6]. Therefore, early 
identification of high-risk patients and precise assessment of disease activity are 
current clinical and research priorities. This review aims to summarize key ad-
vances in IIM-ILD, particularly MDA5+ DM-ILD, regarding risk factor identifi-
cation and diagnostic monitoring tools (especially emerging quantitative imaging 
and biomarkers). 

2. Clinical Spectrum and Key Autoantibodies in IIM-ILD 

IIM-ILD primarily encompasses dermatomyositis (DM)/polymyositis (PM)-asso-
ciated ILD and anti-synthetase syndrome (ASS)-associated ILD. 

2.1. The Determinant Role of Autoantibodies in Phenotype and 
Prognosis 

Autoantibodies play a central role in defining the clinical phenotype and progno-
sis of IIM-ILD: 

Anti-MDA5 Antibody: This antibody marks RP-ILD, with particularly high re-
porting rates in East Asia [4]. Anti-MDA5-positive patients often present with 
characteristic skin lesions and non-myopathic or low-myopathic muscle involve-
ment [4]. Its presence is recognized as a strong predictor of mortality risk (OR 
6.20) [6]. Furthermore, it has been identified as a major risk factor for the devel-
opment of ILD in juvenile dermatomyositis (JDM) [7]. 

Anti-Synthetase Antibodies (Anti-ARS): Anti-ARS antibodies, such as anti-EJ 
antibodies, are highly associated with ILD and arthritis [8]. The ILD pattern in 
these patients often manifests as non-specific interstitial pneumonia (NSIP) on 
imaging [9]. Although ASS patients frequently develop ILD, the presence of anti-
tRNA synthetase antibodies has been found to be a protective factor against mor-
tality (OR 0.24), contrasting sharply with MDA5 antibodies [6]. Specific ARS an-
tibodies, such as anti-KS antibodies, are typically associated with chronic onset 
and long-term stable pulmonary function [10]. 

Anti-Ro52 Antibodies: Anti-Ro52 antibodies exhibit a high positivity rate 
(52.9%) in adult DM patients [11]. This antibody is considered an independent 
risk factor for the development of ILD across a wide spectrum of rheumatological 
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diagnoses [12]. In the specific context of anti-MDA5+ DM, the presence of anti-
Ro52 antibodies is an independent risk factor for severe ILD [13]. 

2.2. Clinical and Imaging Phenotypes 

The most common HRCT pattern in IIM-ILD patients is non-specific interstitial 
pneumonia (NSIP) (50%), followed by usual interstitial pneumonia (UIP) (28%) 
and organizing pneumonia (OP) (22%) [14]. However, the UIP pattern is signifi-
cantly associated with radiographic ILD progression (QILD > 2%) [15]. In MDA5+ 
DM-ILD, HRCT features typically include ground-glass opacities (GGO), consoli-
dation, and spontaneous pneumomediastinum (SP) [4]. Notably, pleural effusion 
has also been identified as an independent predictor of RP-ILD and mortality in 
IIM patients [16]. Beyond endogenous factors, environmental triggers such as 
COVID-19 infection have been reported to precipitate new-onset dermatomyo-
sitis [17]. 

3. Prognosis Factors and RP-ILD Risk Stratification Model 

Given the high lethality of RP-ILD, accurate risk stratification is crucial for guid-
ing early intervention. 

3.1. Clinical and Biochemical Prognostic Indicators 

RP-ILD and mortality risk correlate with multiple systemic inflammatory and or-
gan dysfunction markers [5]. 

Inflammatory and Immune Markers: Elevated serum ferritin, LDH, CRP, and 
neutrophil-to-lymphocyte ratio (NLR) are common predictors of mortality risk [18]. 

Pulmonary Function and Clinical Symptoms: Baseline forced vital capacity per-
centage (FVC%) serves as a simplified risk stratification system [4]. Dyspnea, hy-
poxemia, and acute/subacute onset correlate with high mortality [6]. 

3.2. Novel Biomarkers 

Hypouricemia: Serum uric acid (SUA) < 154 μmol/L has been identified as an 
independent predictor of mortality in MDA5+ DM-ILD patients [19]. The hy-
pothesized mechanism linking low uric acid to poor prognosis involves the exces-
sive consumption of uric acid—a key endogenous antioxidant—in response to the 
massive oxidative stress and hyperinflammation during the rapid progression of 
the disease. 

Soluble CD40L (sCD40L): Levels of sCD40L correlate with IIMs-RP-ILD, sug-
gesting potential involvement of coagulopathy in RP-ILD pathogenesis [20]. 

Human Epididymis Protein 4 (HE4): HE4 levels are significantly elevated in 
IIMs-ILD patients and negatively correlate with ILD presence and pulmonary 
function (DLCO, TLC) [21]. 

3.3. Multivariate Risk Scoring Model 

To enhance predictive accuracy, scoring systems incorporating multiple risk fac-
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tors have been established: 
FLAIR Model: This model integrates ferritin, LDH, anti-MDA5 antibody titer, 

HRCT imaging score, and RPILD status. Patients can be effectively stratified into 
low-, intermediate-, and high-risk groups based on FLAIR scores [18]. 

FLATCAN Model: Integrates ferritin, LDH, age, CD8+ T-cell count, CRP, albu-
min, and the CT pattern of NSIP + OP. This model demonstrates robust predictive 
power for mortality at 3, 6, and 12 months [5]. 

SMAD Model: Integrates serum sCD40L levels, MDA5 positivity, hypoalbu-
minemia, and elevated D-dimer to effectively predict RP-ILD risk and short-term 
survival [20]. 

4. Application of Imaging and Biomarkers in Diagnosis and 
Monitoring 

4.1. HRCT and Quantitative Imaging Analysis (QIA) 

HRCT serves as the core tool for diagnosing and evaluating CTD-ILD [1]. 
Traditional Scoring and Prognosis: Traditional semi-quantitative scoring sys-

tems (e.g., Warrick score) have been shown to correlate positively with ILD sever-
ity markers such as serum KL-6 levels [22]. In the specific population of juvenile 
dermatomyositis (JDM), a designated CT scoring system also demonstrated a pos-
itive linear correlation with KL-6 [23]. In MDA5+ ILD, semi-quantitative HRCT 
lesion assessment is relevant to the clinical outcome [4]. 

Quantitative CT Analysis (QCT): With advances in computer-aided systems, 
QCT provides objective quantification of lung injury, including quantitative ILD 
(QILD) and quantitative lung fibrosis (QLF) [15]. 

Clinical Significance of QCT: QILD scores show significant negative correla-
tions with FVC and DLCO [24]. Higher baseline QILD scores (>28.1%) in IIM-
ILD patients are associated with an increased risk of lung transplantation or mor-
tality [15]. In MDA5+ ILD, short-term follow-up lung severity scores (LSS > 6.5) 
represent the strongest predictor of mortality, outperforming baseline assess-
ments [25]. 

Longitudinal Monitoring: QIA demonstrates strong potential in monitoring 
disease, with longitudinal QIA scores in ASS-ILD correlating with pulmonary 
physiology and quality of life over time [24]. Similarly, quantitative chest CT has 
proven effective in monitoring the progression of ILD in patients with antisyn-
thetase syndrome [26]. Furthermore, growth rate modeling analysis revealed that 
rapid progression patterns in QLF significantly correlate with mortality risk [27]. 

4.2. Radiomics, Deep Learning, and Multimodal Imaging 

Artificial intelligence (AI) is playing an increasingly vital role in risk prediction 
and diagnosis for IIM-ILD: 

Radiomics for RP-ILD Prediction: Radiomics-based risk scores derived from 
HRCT outperformed clinical-radiologic models alone in predicting RP-ILD and 
mortality in MDA5+ DM-ILD [28]. 
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Deep Learning (DL) Diagnostics: Models constructed using DL-based quanti-
tative CT parameters demonstrated high diagnostic efficiency (AUC 0.843) in 
identifying PM/DM-ILD [29]. DL models can also effectively classify multiple 
specific imaging patterns of IIM-ILD [30]. Moreover, deep learning analysis of 
chest CT has been applied to assess the efficacy of therapeutic interventions such 
as tofacitinib in anti-MDA5+ DM patients [31]. 

Multimodal Assessment: 
PET/CT: Combining 18F-FDG PET/CT scores with HRCT scores and anti-

MDA5 antibodies significantly enhances the ability to differentiate RP-ILD pa-
tients and predict poor prognosis [32]. 

Pulmonary Vascular-Related Structures (PVRS): AI-quantified PVRS parame-
ters (e.g., mean pulmonary vascular diameter) have been identified as independ-
ent imaging biomarkers for rapid progression and poor prognosis in IIM-ILD 
[33]. 

4.3. Non-Imaging Monitoring Methods 

Beyond conventional pulmonary function testing [1], physiological and biochem-
ical metrics serve as essential tools to validate imaging findings. Lung ultrasound 
B-line scores show significant correlation with HRCT scores and KL-6 levels [22]. 
Small airway function, assessed via multiple breath nitrogen washout, provides 
a functional basis for evaluating early parenchymal changes [34]. Furthermore, 
changes in the 6-minute walk distance (6MWD) over time correlate with altera-
tions in FVC and patient-reported dyspnea, confirming that longitudinal shifts in 
quantitative parameters reflect meaningful changes in the patient's functional sta-
tus [35]. 

5. Conclusion 

Interstitial lung disease associated with idiopathic inflammatory myopathies (IIM-
ILD), particularly the phenotype linked to anti-MDA5 positive dermatomyositis 
(anti-MDA5+ DM-ILD), continues to represent a formidable challenge in the 
landscape of autoimmune diseases due to its clinical heterogeneity and high mor-
tality. The current research paradigm has profoundly shifted from simple diag-
nostic identification to precision risk stratification driven by a synthesis of molec-
ular and imaging characteristics. Clinical management increasingly relies on a 
panel of robust prognostic indicators, including anti-MDA5 antibody positivity, 
markers of hyperinflammation (such as elevated ferritin, LDH, and sCD40L), and 
metabolic factors like hypouricemia. Crucially, in the domain of disease monitor-
ing, the integration of standard high-resolution computed tomography (HRCT) 
with cutting-edge computational technologies—specifically Quantitative Imaging 
Analysis (QIA), radiomics, and Deep Learning (DL) models—provides unprece-
dented, objective tools for assessing disease activity and severity. These advanced 
techniques overcome the subjectivity of traditional visual scoring systems. Fur-
thermore, QIA offers dynamic insights beyond static evaluation; it not only pre-

https://doi.org/10.4236/jbm.2026.142031


H. Tu, Y. Y. Huang 
 

 

DOI: 10.4236/jbm.2026.142031 423 Journal of Biosciences and Medicines 
 

cisely quantifies the volume of lung injury at baseline but also captures the trajec-
tory of disease evolution. Longitudinal metrics, such as the growth rate of Quan-
titative Lung Fibrosis (QLF), have emerged as key prognostic indicators for predict-
ing survival and treatment response. Future research should focus on longitudinal 
validation of these multimodal models in prospective cohorts, and explore the inte-
gration of liquid biopsy with imaging biomarkers for real-time monitoring. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Johnson, S.R., Bernstein, E.J., Bolster, M.B., Chung, J.H., Danoff, S.K., George, M.D., 

et al. (2024) 2023 American College of Rheumatology (ACR)/American College of 
Chest Physicians (Chest) Guideline for the Screening and Monitoring of Interstitial 
Lung Disease in People with Systemic Autoimmune Rheumatic Diseases. Arthritis & 
Rheumatology, 76, 1201-1213. https://doi.org/10.1002/art.42860  

[2] Kondoh, Y., Bando, M., Kawahito, Y., Sato, S., Suda, T. and Kuwana, M. (2024) Iden-
tification and Management of Interstitial Lung Disease Associated with Systemic 
Sclerosis (SSc-ILD), Rheumatoid Arthritis (RA-ILD), and Polymyositis/Dermatomy-
ositis (PM/DM-ILD): Development of Expert Consensus-Based Clinical Algorithms. 
Expert Review of Respiratory Medicine, 18, 447-456.  
https://doi.org/10.1080/17476348.2024.2374910  

[3] Gono, T. and Kuwana, M. (2024) Interstitial Lung Disease and Myositis. Current Opin-
ion in Rheumatology, 36, 466-472. https://doi.org/10.1097/bor.0000000000001037  

[4] Wu, W., Guo, L., Fu, Y., Wang, K., Zhang, D., Xu, W., et al. (2021) Interstitial Lung 
Disease in Anti-MDA5 Positive Dermatomyositis. Clinical Reviews in Allergy & Im-
munology, 60, 293-304. https://doi.org/10.1007/s12016-020-08822-5  

[5] Zong, C., Wu, S., Zhu, L., Chen, Y., Zhang, X., Sun, C., et al. (2025) The FLATCAN 
Model: A Novel Score for Predicting Mortality Risk in Anti-Melanoma Differentia-
tion-Associated Gene 5-Positive Dermatomyositis. Respirology, 30, 1153-1164.  
https://doi.org/10.1111/resp.70106  

[6] Hannah, J.R., Law, H.E., Gordon, T., et al. (2023) A Systematic Review and Meta-
Analysis of Predictors of Mortality in Idiopathic Inflammatory Myopathy-Associated 
Interstitial Lung Disease. The Journal of Rheumatology, 50, 373-383.  

[7] Liu, L., Hu, M., Zhou, Y., Zheng, F., Ma, X., Yang, L., et al. (2025) Application of HRCT-
Based Radiomics to Predict Interstitial Lung Disease for Juvenile Dermatomyositis. 
BMC Pediatrics, 25, Article No. 589. https://doi.org/10.1186/s12887-025-05968-z  

[8] Baisya, R., Manna, S., Dhali, S., Ghosh, S. and Dagar, V.K. (2025) A Case of Anti-EJ 
Anti-Synthetase Syndrome (EJ-ASS) with Anti-Ro-52 Overlap Presenting with Pro-
gressive Interstitial Lung Disease (ILD) with Subtle Myopathy—A Case Report and 
Literature Review. Clinical Rheumatology, 44, 5135-5141.  
https://doi.org/10.1007/s10067-025-07757-6  

[9] Roncella, C., Barsotti, S., Valentini, A., Cavagna, L., Castellana, R., Cioffi, E., et al. 
(2022) Evaluation of Interstitial Lung Disease in Idiopathic Inflammatory Myopa-
thies through Semiquantitative and Quantitative Analysis of Lung Computed To-
mography. Journal of Thoracic Imaging, 37, 344-351.  
https://doi.org/10.1097/rti.0000000000000659 

https://doi.org/10.4236/jbm.2026.142031
https://doi.org/10.1002/art.42860
https://doi.org/10.1080/17476348.2024.2374910
https://doi.org/10.1097/bor.0000000000001037
https://doi.org/10.1007/s12016-020-08822-5
https://doi.org/10.1111/resp.70106
https://doi.org/10.1186/s12887-025-05968-z
https://doi.org/10.1007/s10067-025-07757-6
https://doi.org/10.1097/rti.0000000000000659


H. Tu, Y. Y. Huang 
 

 

DOI: 10.4236/jbm.2026.142031 424 Journal of Biosciences and Medicines 
 

[10] Aiko, N., Yamakawa, H., Iwasawa, T., Takemura, T., Okudela, K., Kitamura, H., et al. 
(2020) Clinical, Radiological, and Pathological Features of Anti-Asparaginyl tRNA 
Synthetase Antibody-Related Interstitial Lung Disease. Respiratory Investigation, 58, 
196-203. https://doi.org/10.1016/j.resinv.2019.12.003  

[11] Xing, X., Li, A. and Li, C. (2020) Anti-Ro52 Antibody Is an Independent Risk Factor 
for Interstitial Lung Disease in Dermatomyositis. Respiratory Medicine, 172, Article 
106134. https://doi.org/10.1016/j.rmed.2020.106134  

[12] Saunders, H., Baig, H., Li, Y., White, L., Hodge, D., Lesser, E., et al. (2024) The Rela-
tionship between Anti-SSA-52 and Interstitial Lung Disease. Journal of Clinical 
Rheumatology, 30, 101-105. https://doi.org/10.1097/rhu.0000000000002064  

[13] Xiao, F., Chen, F., Li, D., Zheng, S., Liang, X., Wu, J., et al. (2025) Severe Interstitial 
Lung Disease Risk Prediction in Anti-Melanoma Differentiation-Associated Protein 
5 Positive Dermatomyositis: The STRAD-Ro52 Model. Annals of Medicine, 57, Ar-
ticle 2440621. https://doi.org/10.1080/07853890.2024.2440621  

[14] Zanatta, E., Cocconcelli, E., Castelli, G., Giraudo, C., Fraia, A.S., De Zorzi, E., et al. 
(2023) Interstitial Lung Disease with and without Progressive Fibrosing Phenotype 
in Patients with Idiopathic Inflammatory Myopathies: Data from a Large Multicen-
tric Cohort. RMD Open, 9, e003121. https://doi.org/10.1136/rmdopen-2023-003121  

[15] Yeo, J., Yoon, S.H., Kim, J.Y., Lee, J.S., Lee, E.Y., Goo, J.M., et al. (2023) Quantitative 
Interstitial Lung Disease Scores in Idiopathic Inflammatory Myopathies: Longitudi-
nal Changes and Clinical Implications. Rheumatology, 62, 3690-3699.  
https://doi.org/10.1093/rheumatology/kead122  

[16] Liang, X., Ren, H., Xiao, F., et al. (2025) Pleural Effusion as a Predictor of Rapidly 
Progressive Interstitial Lung Disease and Mortality in Idiopathic Inflammatory My-
opathies. Clinical and Experimental Rheumatology, 43, 221-229.  

[17] Shimizu, H., Matsumoto, H., Sasajima, T., Suzuki, T., Okubo, Y., Fujita, Y., et al. 
(2022) New-Onset Dermatomyositis Following COVID-19: A Case Report. Frontiers 
in Immunology, 13, Article 1002329. https://doi.org/10.3389/fimmu.2022.1002329  

[18] Lian, X., Zou, J., Guo, Q., Chen, S., Lu, L., Wang, R., et al. (2020) Mortality Risk Pre-
diction in Amyopathic Dermatomyositis Associated with Interstitial Lung Disease: 
The FLAIR Model. Chest, 158, 1535-1545.  
https://doi.org/10.1016/j.chest.2020.04.057  

[19] Liu, H., Chen, B., Guo, Y., Liu, H., Ran, J., Liu, R., et al. (2024) Hypouricemia as a 
Novel Predictor of Mortality in Anti-MDA5 Positive Dermatomyositis Patients with 
ILD: A Retrospective Cohort Study. Respiratory Medicine, 222, Article 107530.  
https://doi.org/10.1016/j.rmed.2024.107530  

[20] Lyu, W., Zhou, W., Xu, Q., Liu, X., Liu, Y., Zhang, Y., et al. (2022) Increased Serum 
Levels of sCD40L Were Associated with Rapidly Progressive Interstitial Lung Disease 
in Idiopathic Inflammatory Myopathies. Clinical and Experimental Rheumatology, 
41, 267-274. https://doi.org/10.55563/clinexprheumatol/a4a9ln  

[21] Zanatta, E., Moccaldi, B., Martini, A., Ienna, L., Depascale, R., Binda, M., et al. (2025) 
Human Epididymitis Protein 4 as a Biomarker of Interstitial Lung Disease in Patients 
with Idiopathic Inflammatory Myopathies. Clinical and Experimental Rheumatol-
ogy, 43, 269-275. https://doi.org/10.55563/clinexprheumatol/s73lah  

[22] Wang, Y., Chen, S., Lin, J., Xie, X., Hu, S., Lin, Q., et al. (2020) Lung Ultrasound B-
Lines and Serum KL-6 Correlate with the Severity of Idiopathic Inflammatory Myo-
sitis-Associated Interstitial Lung Disease. Rheumatology, 59, 2024-2029.  
https://doi.org/10.1093/rheumatology/kez571  

[23] Wang, C., Hou, J., Lai, J., Tao, R., Yang, Y., Hao, W., et al. (2023) Correlation between 

https://doi.org/10.4236/jbm.2026.142031
https://doi.org/10.1016/j.resinv.2019.12.003
https://doi.org/10.1016/j.rmed.2020.106134
https://doi.org/10.1097/rhu.0000000000002064
https://doi.org/10.1080/07853890.2024.2440621
https://doi.org/10.1136/rmdopen-2023-003121
https://doi.org/10.1093/rheumatology/kead122
https://doi.org/10.3389/fimmu.2022.1002329
https://doi.org/10.1016/j.chest.2020.04.057
https://doi.org/10.1016/j.rmed.2024.107530
https://doi.org/10.55563/clinexprheumatol/a4a9ln
https://doi.org/10.55563/clinexprheumatol/s73lah
https://doi.org/10.1093/rheumatology/kez571


H. Tu, Y. Y. Huang 
 

 

DOI: 10.4236/jbm.2026.142031 425 Journal of Biosciences and Medicines 
 

CT Score and KL-6: A Severity Assessing in Juvenile Dermatomyositis Associated 
Interstitial Lung Disease. Canadian Respiratory Journal, 2023, 1-6.  
https://doi.org/10.1155/2023/5607473  

[24] Bae, S.S., Abtin, F., Kim, G., Markovic, D., Chan, C., Moghadam-Kia, S., et al. (2024) 
Relationship between High-Resolution Computed Tomography Quantitative Imag-
ing Analysis and Physiological and Clinical Features in Antisynthetase Syndrome-
Related Interstitial Lung Disease. RMD Open, 10, e004592.  
https://doi.org/10.1136/rmdopen-2024-004592  

[25] Yamaguchi, K., Nakajima, T., Yamaguchi, A., Itai, M., Onuki, Y., Shin, Y., et al. 
(2022) Quantitative CT Analysis of Interstitial Pneumonia in Anti-Melanoma Differ-
entiation-Associated Gene 5 Antibody-Positive Dermatomyositis: A Single Center, 
Retrospective Study. Clinical Rheumatology, 41, 1473-1481.  
https://doi.org/10.1007/s10067-021-06033-7 

[26] Jamal, F., Shashi, K., Vaz, N., Doyle, T., Dellaripa, P. and Hammer, M. (2024) Quan-
titative Chest Computed Tomography for Progression of Interstitial Lung Disease in 
Anti-Synthetase Patients. Journal of Thoracic Imaging, 39, 281-284.  
https://doi.org/10.1097/rti.0000000000000770  

[27] Tian, J., Ha, Y., Lee, J.S., Lee, E.Y., Goldin, J.G. and Kim, G.J. (2025) Application of a 
Growth-Rate Model to Enhance Subgroup Identification in Heterogeneous Clinical 
Courses of the Idiopathic Inflammatory Myopathy-Associated Interstitial Lung Dis-
ease and Its Prognostic Implication. International Journal of Rheumatic Diseases, 28, 
e70320. https://doi.org/10.1111/1756-185x.70320  

[28] He, W., Cui, B., Chu, Z., Chen, X., Liu, J., Pang, X., et al. (2024) Radiomics Based on 
HRCT Can Predict RP-ILD and Mortality in Anti-MDA5+Dermatomyositis Patients: 
A Multi-Center Retrospective Study. Respiratory Research, 25, Article No. 252.  
https://doi.org/10.1186/s12931-024-02843-w  

[29] Yang, K., Chen, Y., He, L., Sheng, Y., Hei, H., Zhang, J., et al. (2025) Application of 
Quantitative CT and Machine Learning in the Evaluation and Diagnosis of Polymyo-
sitis/Dermatomyositis-Associated Interstitial Lung Disease. Academic Radiology, 32, 
4871-4879. https://doi.org/10.1016/j.acra.2025.04.012  

[30] Zhang, J., He, L., Wei, Y., Tong, J., Yang, K., Wu, J., et al. (2025) Deep Learning for 
Classifying Imaging Patterns of Interstitial Lung Disease Associated with Idiopathic 
Inflammatory Myopathies. Scientific Reports, 15, Article No. 31655.  
https://doi.org/10.1038/s41598-025-15960-3  

[31] You, N., Cao, X., Nie, H., Su, T., Song, H., Jin, Z., et al. (2025) Quantitative Analysis 
of Chest CT with Deep Learning to Assess the Efficacy of Tofacitinib in the Treatment 
of Anti-MDA5+ Dermatomyositis. Medicina Clínica, 165, Article 107206.  
https://doi.org/10.1016/j.medcli.2025.107206  

[32] Zhang, Y., Chen, Z., Long, Y., Zhang, B., He, Q., Tang, K., et al. (2022) 18F-FDG 
PET/CT and HRCT: A Combined Tool for Risk Stratification in Idiopathic Inflam-
matory Myopathy-Associated Interstitial Lung Disease. Clinical Rheumatology, 41, 
3095-3105. https://doi.org/10.1007/s10067-022-06239-3  

[33] Qiang, Y., Wang, H., Yang, X., Ni, Y., Wang, J., Liu, A., et al. (2025) Prognostic Value 
of Pulmonary Vessel-Related Structures in Rapid Progression of Idiopathic Inflam-
matory Myopathy-Associated Interstitial Lung Disease: A Retrospective Study from 
Two Centres. BMJ Open Respiratory Research, 12, e003510.  
https://doi.org/10.1136/bmjresp-2025-003510  

[34] Panagopoulos, P.K., Georgakopoulou, V.E., Pezoulas, V.C., Malagari, K., Fotiadis, 
D.I., Goules, A.V., et al. (2023) Comparison of Pulmonary and Small Airways Func-

https://doi.org/10.4236/jbm.2026.142031
https://doi.org/10.1155/2023/5607473
https://doi.org/10.1136/rmdopen-2024-004592
https://doi.org/10.1007/s10067-021-06033-7
https://doi.org/10.1097/rti.0000000000000770
https://doi.org/10.1111/1756-185x.70320
https://doi.org/10.1186/s12931-024-02843-w
https://doi.org/10.1016/j.acra.2025.04.012
https://doi.org/10.1038/s41598-025-15960-3
https://doi.org/10.1016/j.medcli.2025.107206
https://doi.org/10.1007/s10067-022-06239-3
https://doi.org/10.1136/bmjresp-2025-003510


H. Tu, Y. Y. Huang 
 

 

DOI: 10.4236/jbm.2026.142031 426 Journal of Biosciences and Medicines 
 

tion between Idiopathic Inflammatory Myopathies Patients with and without Inter-
stitial Lung Disease. Clinical and Experimental Rheumatology, 42, 337-343.  
https://doi.org/10.55563/clinexprheumatol/v22yge  

[35] Bae, S.S., Markovic, D., Saygin, D., Sullivan, D., Yamaguchi, K., Moghadam-Kia, S., 
et al. (2024) Associations between 6-Minute Walk Distance and Physiologic Measures 
and Clinical Outcomes in Myositis-Associated Interstitial Lung Disease. Rheumatol-
ogy, 64, SI79-SI87. https://doi.org/10.1093/rheumatology/keae477 

https://doi.org/10.4236/jbm.2026.142031
https://doi.org/10.55563/clinexprheumatol/v22yge
https://doi.org/10.1093/rheumatology/keae477

	Progress in Quantitative Imaging Assessment of Dermatomyositis-Associated Interstitial Lung Disease
	Abstract
	Keywords
	1. Introduction
	2. Clinical Spectrum and Key Autoantibodies in IIM-ILD
	2.1. The Determinant Role of Autoantibodies in Phenotype and Prognosis
	2.2. Clinical and Imaging Phenotypes

	3. Prognosis Factors and RP-ILD Risk Stratification Model
	3.1. Clinical and Biochemical Prognostic Indicators
	3.2. Novel Biomarkers
	3.3. Multivariate Risk Scoring Model

	4. Application of Imaging and Biomarkers in Diagnosis and Monitoring
	4.1. HRCT and Quantitative Imaging Analysis (QIA)
	4.2. Radiomics, Deep Learning, and Multimodal Imaging
	4.3. Non-Imaging Monitoring Methods

	5. Conclusion
	Conflicts of Interest
	References

