Supplementary Table S1. Diagnoses in the control group
	Diagnosis
	Total 

	
	(N = 73)

	Non-inflammatory myopathies
	

	Duchenne muscular dystrophy
	10 (13.7%)

	Mitochondrial myopathy
	10 (13.7%)

	Nonspecific myopathy
	8 (11.0%)

	Denervation atrophy
	6 (8.2%)

	Selective type 2 fiber atrophy
	6 (8.2%)

	Glycogen storage disease
	5 (6.9%)

	Distal myopathy
	3 (4.1%)

	Steroid-induced myopathy
	3 (4.1%)

	Miyoshi distal myopathy
	2 (2.7%)

	Drug-induced muscle atrophy
	1 (1.4%)

	Pyomyositis
	1 (1.4%)

	Toxic rhabdomyolysis
	1 (1.4%)

	Compartment syndrome
	1 (1.4%)

	Normal muscle specimens obtained from other surgery
	16 (22.0%)


Supplementary Table S2. Demographic, clinical, and laboratory findings of patients with IIMs

	Variables
	Patients with IIMs 

 (N = 129)
	
	
	

	
	
	Dermatomyositis (DM)

 (N = 66)
	Polymyositis (PM)  

 (N = 63)
	P value

(DM vs. PM)

	  Age at diagnosis, years                              
	51.5 ± 14.8
	49.1 ± 14.8
	54.1 ± 14.4
	0.051

	Female sex                              
	85 (65.9%)
	40 (60.6%)
	39 (61.9%)
	0.46

	Diagnosis of IIMs
	
	
	
	

	  Dermatomyositis 
	66 (51.2%)
	
	
	

	  Polymyositis 
	63 (48.8%)
	
	
	

	Myopathy on EMG 
	104 (86.7%)
	51 (86.4%)
	53 (86.9%)
	1.00

	Proximal symmetric weakness
	119 (92.2%)
	60 (90.9%)
	59 (93.7%)
	0.80

	Myalgia
	52 (40.3%)
	30 (45.5%)
	22 (34.9%)
	0.30

	Skin manifestations
	
	
	
	

	 Heliotrope rash 
	33 (25.6%)
	33 (50.0%)
	0 (0.0%)
	

	 Gottron’s sign/papules 
	35 (27.1%)
	35 (53.0%)
	0 (0.0%)
	

	 V or shawl sign 
	29 (22.5%)
	29 (43.9%)
	0 (0.0%)
	

	Dysphagia
	39 (30.2%)
	23 (34.8%)
	16 (25.4%)
	0.33

	Laboratory measurements
	
	
	
	

	 ESR (mm/hour)
	48 ± 29
	48 ± 28
	48 ± 31
	0.90

	 CRP (mg/dL)
	2.2 ± 3.6
	1.5 ± 2.5
	2.8 ± 4.4
	0.041

	 AST (IU/L) 
	185 ± 194.
	159 ± 161
	212.± 222
	0.13

	 ALT (IU/L)
	131 ± 149
	92 ± 110
	172 ± 173
	0.003

	 CPK (U/L)
	4450.0 ± 5813.8
	3361 ± 5468
	5590 ± 5987
	0.029

	 CPK > 250 U/L 
	106 (82.2%)
	48 (72.7%)
	58 (92.1%)
	0.008

	 Myoglobin (ng/mL) 
	1684.9 ± 2844.7
	921 ± 1461
	2434 ± 3596
	0.005

	 LDH (U/L)
	884.4 ± 772.4
	769.± 727
	1007 ± 805
	0.08

	Autoantibody titers
	
	
	
	

	 RF (IU/mL, positive/available)
	24 ± 108 (18/103)
	10 ± 55 (7/50)
	37 ± 140 (11/53)
	0.20

	 ANA titer (positive/available)
	162 ± 349 (49/117)
	221 ± 375 (38/63)
	92± 304 (11/54)
	0.046

	 Anti-Ro (U/mL, positive/available)
	50 ± 93 (32/101)
	62 ± 101 (19/56)
	34.± 79 (13/45)
	0.13

	 Anti-Jo1 (U/mL, positive/available)
	10 ± 34 (15/108)
	8 ± 29 (5/57)
	13 ± 38 (10/51)
	0.39

	Malignancy†
	27 (20.9%)
	13 (19.7%)
	14 (22.2%)
	0.89

	Interstitial lung disease
	49 (38.0%)
	27 (40.9%)
	22 (34.9%)
	0.60

	Death
	37 (28.7%)
	22 (33.3%)
	15 (23.8%)
	0.32

	Survival duration*, years
	2.6 ± 3.5
	1.9 ± 3.6
	3.5 ± 3.2
	0.17


ALT = alanine aminotransferase; ANA = antinuclear antibody; AST = aspartate aminotransferase; CPK = creatine phosphokinase; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IIMs = idiopathic inflammatory myopathies; LDH = lactate dehydrogenase; RF = rheumatoid factor. 
P values were calculated using Student’s t-test and chi-squared test for continuous and categorical variables, respectively.
*Calculated in the cases with mortality

†Includes lung cancer (n=8), colorectal cancer (n=4), thyroid cancer (n=4), ovarian cancer (n=3), breast cancer (n=2), cholangiocarcinoma (n=1), hepatocellular carcinoma (n=1), head and neck cancer (n=1), lymphoma (n=1), pleomorphic sarcoma (n=1), and stomach cancer (n=1).

Supplementary Table S3. Application of various inflammatory markers and proposed algorithms for the prediction of IIMs in patients with IIMs who meet the 2017 criteria and those who do not as well as control cases
	
	Analysis set
	
	Validation set

	

	Patients with IIMs

(n=129)
	Patients with IIMs not meeting the 2017 criteria (n=17)
	
	Patients with IIMs

(n=68)
	Control cases

(n=14)

	Histopathologic features consistent with IIMs 
	104 (80.6%)
	7 (41.2%)
	
	43 (63.2%)
	0 (0.0%)

	Presence of CD3+ cells
	118 (91.5%)
	7 (41.2%)
	
	N/A
	N/A

	Presence of CD163+ cells
	128 (99.2%)
	16 (94.1%)
	
	64 (94.1%)
	2 (13.3%)

	Endomysial pattern of CD163*
	109 (84.5 %)
	16 (94.1%)
	
	46 (67.6%)
	0 (0.0%)

	MHC class I on myofibers
	113 (87.6%)
	12 (70.6%)
	
	65 (95.6%)
	0 (0.0%)

	HLA-DR on myofibers
	90 (69.7%)
	8 (47.1%)
	
	21 (30.9%)
	N/A

	MHC class II on myofibers
	17 (13.2%)
	6 (35.3%)
	
	N/A
	N/A

	Proposed algorithm 1† 
	124 (96.1%)
	16 (94.1%)
	
	64 (94.1%)
	0 (0.0%)

	Proposed algorithm 2‡ 
	126 (97.7%)
	16 (94.1%)
	
	64 (94.1%)
	0 (0.0%)


2017 criteria = 2017 European League Against Rheumatism/American College of Rheumatology classification criteria for adult and juvenile idiopathic inflammatory myopathies; 
*Endomysial pattern + endomysial and perivascular/perimysial pattern

†Combination of CD163 pattern and MHC class I on myofibers
‡ Combination of histopathologic examination, CD163 pattern, and MHC class I on myofibers 

Supplementary Table S4. Sensitivity, specificity, and predictive values of various inflammatory markers as a second variable in the algorithms for the histopathologic prediction of IIMs*
	
	Analysis set

	Second variable
	Sensitivity
	Specificity
	PPV
	NPV
	Accuracy

	Presence of CD3+ cells
	96.9%
	86.3%
	92.6% 
	94.0% 
	91.6%

	Presence of CD4+ cells 
	90.7% 
	95.9% 
	97.5% 
	85.4% 
	93.3%

	Presence of CD20+ cells
	89.9% 
	97.3% 
	98.3% 
	84.5% 
	93.6%

	Presence of CD68+ cells
	89.9% 
	97.3% 
	98.3% 
	84.5% 
	93.6%

	MX1 expression on capillaries
	96.1% 
	89.0% 
	93.9% 
	92.9% 
	92.6%

	MX1 expression on immune cells 
	92.3% 
	94.5% 
	96.8% 
	87.3% 
	93.4%

	MHC class I expression on capillaries 
	92.3% 
	97.3% 
	98.4% 
	87.7% 
	94.8%

	MHC class II expression on myofibers
	98.5% 
	89.0% 
	94.1% 
	97.0% 
	93.7%

	HLA-DR expression on immune cells
	93.8% 
	90.4% 
	94.5% 
	89.2% 
	92.1%


*All algorithms included the presence of CD163+ cells as the first variable based on the results of the preceding CART analysis. 
Supplementary Figure S1. Study flow diagram 
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2017 EULAR/ACR criteria for IIMs = 2017 European League Against Rheumatism/American College of Rheumatology classification criteria for adult and juvenile idiopathic inflammatory myopathies; IIMs = idiopathic inflammatory myopathies.


Supplementary Figure 2. ROC analysis using algorithm 1 and algorithm 2.

(A) Algorithm 1 (Combination of CD163 pattern and MHC class I on myofibers)
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(B) Algorithm 2 (Combination of histopathologic examination, CD163 pattern, and MHC class I on myofibers)
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