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Supplement S2. Case report form used for Development and Validation Cohorts 



   

 

 



   

 

 

  



   

 

 

  



   

 

 

  



   

 

 

  



   

 

 

  



   

 



   

 

 

  



   

 

 

  



   

 

 

  



   

 



   

 

  



   

 

 

  



   

 

 



   

 

 



   

 



   

 



   

 

 

 

 

 

 

 

 



   

 

Supplement S3. An example of forced pair comparison within 1000minds 

 



   

 

Supplement S4. Aggregated discriminatory score of candidate items based on survey 

results 



   

 

 



   

 

Supplement S5. Prevalence ratios and missing rates of items between CNO cohort and 

mimicker cohort in the development cohort 

DEMOGRAPHICS AND COMORBIDITIES CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
                
‘Sex at birth female’ 161 60 61.2 40 1.53 2.37 0 
Age at onset under 3 8 33 3 22 0.14 0.11 0 
                
comorbidity: Psoriasis 11 1 4.2 0.7 6.27 6.5 0.0631 
comorbidity: Inflammatory bowel disease 18 1 6.8 0.7 10.3 11 0.0027 
comorbidity: Juvenile idiopathic arthritis/Rheumatoid arthritis 5 6 1.9 4 0.48 0.47 0.2175 
comorbidity: Palmar plantar pustulosis (PPP) 2 0 0.8 0 Inf Inf 0.5363 
comorbidity: Acne fulminans 4 0 1.5 0 Inf Inf 0.3014 
comorbidity: Neutrophilic dermatosis 0 0 0 0 NA NA 1 
comorbidity: Pyoderma gangrenosum 0 0 0 0 NA NA 1 
comorbidity: Hidradenitis 0 1 0 0.7 0 0 0.3632 

comorbidity: Involvement of others organs (Central Nervous system, lung etc.) 0 3 0 2 0 0 0.0473 
comorbidity: None 208 124 79.1 82.7 0.96 0.79 0.4399 
comorbidity: Other 25 14 9.5 9.3 1.02 1.02 1 
Any comorbidity 37 12 14.1 8 1.76 1.88 0.0814 
Any comorbidity except JIA/RA, involvement of other organs 33 3 12.5 2 6.27 7.03 0.0001 
                
Rash: Psoriasis, Palmar plantar pustulosis (PPP), Acne fuminans, Neutrophilic 

dermatosis, Pyoderma gangrenosum, Hidradenitis 16 1 6.1 0.7 9.13 9.65 0.008 
                
No arthritis 180 94 68.4 62.7 NA NA NA 
Peripheral arthritis only 45 50 17.1 33.3 0.58 0.47 0.0022 
Axial arthritis 38 6 14.4 4 2.91 3.31 0.0051 
Sacroiliac region affected 36 5 13.7 3.3 4.11 4.6 0.0005 
                
COMBINE - COMORBID and FAMILY HISTORY               
Any comorbidity 37 12 14.1 8 1.76 1.88 0.0814 
comorbidity: psoriasis, IBD, PPP, axial arthritis 61 8 23.2 5.3 4.35 5.36 0 
any family history 33 8 12.5 5.3 2.35 2.55 0.025 
any family history except arthritis 26 3 9.9 2 4.94 5.38 0.0022 



   

 

                

FAMILY HISTORY CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
                
family history: Psoriasis 15 1 5.7 0.7 8.55 9.01 0.014 
family history: Inflammatory bowel disease 11 2 4.2 1.3 3.14 3.23 0.1464 
family history: Psoriatic arthritis 5 0 1.9 0 Inf Inf 0.1638 
family history: ERA/Adult Spondyloarthritis 2 2 0.8 1.3 0.57 0.57 0.6237 
family history: Other Juvenile idiopathic arthritis (Not jPsA or ERA)/Rheumatoid 

arthritis 3 4 1.1 2.7 0.43 0.42 0.2617 
family history: Chronic recurrent multifocal/nonbacterial osteomyelitis 2 0 0.8 0 Inf Inf 0.5363 
family history: None 233 142 88.6 94.7 0.94 0.44 0.0505 
any family history 33 8 12.5 5.3 2.35 2.55 0.025 
any family history except arthritis 26 3 9.9 2 4.94 5.38 0.0022 
                

PAIN PATTERN AND CONSTITUTIONAL CHANGES CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
                
‘Pain pattern intermittent or waxes and wanes’ 164 51 62.4 34 1.83 3.22 0.0005 
 When pain: Morning 50 38 19 25.3 0.75 0.69 0.0064 
 When pain: Daytime 145 60 55.1 40 1.38 1.84 0.3021 
 When pain: Nighttime 82 50 31.2 33.3 0.94 0.91 0.0355 
 When pain: During activity 95 44 36.1 29.3 1.23 1.36 0.9027 
 When pain: Resting 37 16 14.1 10.7 1.32 1.37 1 
 When pain: Unknown 50 53 19 35.3 0.54 0.43 0.0004 
 When pain: Other 4 11 1.5 7.3 0.21 0.2 0.0008 
daytime pain only, not morning or night 77 17 29.3 11.3 2.58 3.24 0.0008 
                
Morning stiffness 29 23 11 15.3 0.72 0.68 0.2177 
Morning stiffness that lasts more than 30 minutes 9 12 3.4 8 0.43 0.41 0.0597 
                
‘Fever greater than 38 degrees C’ 42 45 16 30 0.53 0.44 0.0011 
‘Night sweats’ 3 5 1.1 3.3 0.34 0.33 0.1458 
‘Weight loss’ 14 12 5.3 8 0.67 0.65 0.2974 
‘Fatigue’ 44 19 16.7 12.7 1.32 1.39 0.3198 
‘Other’ 9 12 3.4 8 0.43 0.41 0.0602 
‘None’ 181 80 68.8 53.3 1.29 1.93 0.0021 
                



   

 

RESPONSE TO TREATMENT WITH ANTIBIOTICS 
75% of CNO cases and 59% of mimic cases did not have antibiotic trial 

or the responses were unknown 

  CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
Pain completely resolved with antibiotics alone 2 22 0.8 14.7 0.05 0.04 0.001 
Inflammatory markers completely resolved with antibiotics alone 1 24 0.4 16 0.02 0.02 0.0014 
Imaging completely resolved with antibiotics alone 0 3 0 2 0 0 0.5343 
At least one outcome completely resolved with antibiotics alone 2 27 0.8 18 0.04 0.03 0.0001 
                
Pain completely resolved with antibiotics + nsaid 15 13 5.7 8.7 0.66 0.64 0.0919 
Inflammatory markers completely resolved with antibiotics + nsaid 15 18 5.7 12 0.48 0.44 0.0014 
Imaging completely resolved with antibiotics + nsaid 5 5 1.9 3.3 0.57 0.56 0.1238 
At least one outcome completely resolved with antibiotics + nsaid 27 20 10.3 13.3 0.77 0.74 0.0635 
                
Pain completely resolved with antibiotics +/- nsaid 17 35 6.5 23.3 0.28 0.23 0.0002 
Inflammatory markers completely resolved with antibiotics +/- nsaid 16 42 6.1 28 0.22 0.17 0 
Imaging completely resolved with antibiotics +/- nsaid 5 8 1.9 5.3 0.36 0.34 0.1319 
At least one outcome completely resolved with antibiotics +/- nsaid 29 47 11 31.3 0.35 0.27 0.0008 
                

Bone site’s location by report CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
 Bone pain site: Head and face 22 7 8.4 4.7 1.79 1.86 0.2288 
 Bone pain site: Neck and back (ONLY spine) 46 13 17.5 8.7 2.01 2.23 0.0132 
 Bone pain site: Upper torso (clavicle, scapula, rib, sternum) 56 12 21.3 8 2.66 3.11 0.0003 
 Bone pain site: Lower torso (sacrum, groin, buttock, hip) 62 39 23.6 26 0.91 0.88 0.6343 
 Bone pain site: Upper extremity excluding shoulders or proximal humerus 37 24 14.1 16 0.88 0.86 0.6656 
 Bone pain site: Lower extremity excluding hips or proximal femur 171 100 65 66.7 0.97 0.93 0.7479 
                

Bone site’s location by exam CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
 Swelling site: Head and face 15 7 5.7 4.7 1.21 1.23 0.8206 
 Swelling site: Neck and back (ONLY spine) 2 0 0.8 0 Inf Inf 0.5363 
 Swelling site: Upper torso (clavicle, scapula, rib, sternum) 38 7 14.4 4.7 3.06 3.41 0.0017 
 Swelling site: Lower torso (sacrum, groin, buttock, hip) 3 1 1.1 0.7 1.57 1.58 1 
 Swelling site: Upper extremity excluding shoulders or proximal humerus 13 12 4.9 8 0.61 0.59 0.2828 
 Swelling site: Lower extremity excluding hips or proximal femur 66 42 25.1 28 0.9 0.86 0.5609 
                
Tenderness site: Head and face 15 5 5.7 3.3 1.73 1.77 0.3459 
 Tenderness site: Neck and back (ONLY spine) 13 2 4.9 1.3 3.77 3.91 0.0972 



   

 

 Tenderness site: Upper torso (clavicle, scapula, rib, sternum) 35 5 13.3 3.3 4.03 4.5 0.0008 
 Tenderness site: Lower torso (sacrum, groin, buttock, hip) 18 19 6.8 12.7 0.54 0.5 0.0506 

 Tenderness site: Upper extremity excluding shoulders or proximal humerus 10 9 3.8 6 0.63 0.62 0.3338 
Tenderness site: Lower extremity excluding hips or proximal femur 77 54 29.3 36 0.81 0.74 0.187 
                

Bone site’s location by imaging CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
Q41. Were there at least a pair of symmetrical lesions at any body site? 139 31 52.9 20.7 2.56 4.3 0 
                
Imaging site: Head and face 26 11 9.9 7.3 1.36 1.4 0.4746 
Imaging site: Neck and back (i.e., spine) 64 17 24.3 11.3 2.15 2.52 0.0012 
Imaging site: Upper torso (clavicle, scapula, rib, sternum) 81 13 30.8 8.7 3.54 4.67 0 
Imaging site: Lower torso (sacrum, groin) 102 38 38.8 25.3 1.53 1.87 0.0068 
Imaging site: Upper extremity INCLUDING proximal humerus 67 28 25.5 18.7 1.36 1.49 0.1443 
Imaging site: Lower extremity INCLUDING proximal femur 209 92 79.5 61.3 1.3 2.45 0.0001 
Imaging site: None 0 8 0 5.3 0 0 0.0003 
                

Detailed bone site’s location by imaging CNO Mimic 
CNO 

(%) 
Mimic 

(%) PR OR p-value 
Detailed imaging site: 1.Mandible: unilateral 13 3 4.9 2 2.45 2.52 0.1864 
Detailed imaging site: 2.Mandible: bilateral 7 0 2.7 0 Inf Inf 0.0517 
Detailed imaging site: 3.Skull: unifocal 5 4 1.9 2.7 0.7 0.7 0.7289 
Detailed imaging site: 4.Skull: multifocal 1 4 0.4 2.7 0.15 0.14 0.0606 
Detailed imaging site: 5. Maxilla: unifocal 1 1 0.4 0.7 0.57 0.57 1 
Detailed imaging site: 6. Maxilla: multifocal 1 0 0.4 0 Inf Inf 1 
Detailed imaging site: 1.C spine: unifocal 7 3 2.7 2 1.35 1.36 0.7534 
Detailed imaging site: 2.C spine: multifocal 5 3 1.9 2 0.95 0.95 1 
Detailed imaging site: 3.T spine: unifocal 16 1 6.1 0.7 8.71 9.22 0.008 
Detailed imaging site: 4.T spine: multifocal 29 7 11 4.7 2.34 2.51 0.0295 
Detailed imaging site: 5.L spine: unifocal 18 4 6.8 2.7 2.52 2.63 0.073 
Detailed imaging site: 6.L spine: multifocal 10 7 3.8 4.7 0.81 0.8 0.7975 
Detailed imaging site: 1.Clavicle: unilateral 50 6 19 4 4.75 5.63 0 
Detailed imaging site: 2.Clavicle: bilateral 10 1 3.8 0.7 5.43 5.6 0.0631 
Detailed imaging site: 3.Scapula: unilateral 13 1 4.9 0.7 7 7.31 0.0221 
Detailed imaging site: 4.Scapula: bilateral 3 1 1.1 0.7 1.57 1.58 1 
Detailed imaging site: 5.Sternum/manubrium 19 1 7.2 0.7 10.3 11 0.0016 
Detailed imaging site: 6.Ribs: unifocal 7 3 2.7 2 1.35 1.36 0.7534 
Detailed imaging site: 7.Ribs: multifocal 7 3 2.7 2 1.35 1.36 0.7534 



   

 

Detailed imaging site: 1.Ilium: unifocal 19 12 7.2 8 0.9 0.89 0.8465 
Detailed imaging site: 2.Ilium: multifocal but only on one side 2 0 0.8 0 Inf Inf 0.5363 
Detailed imaging site: 3.Ilium: bilateral 9 7 3.4 4.7 0.72 0.71 0.5987 
Detailed imaging site: 4.Sacrum: unifocal 31 4 11.8 2.7 4.37 4.82 0.0008 
Detailed imaging site: 5.Sacrum: multifocal but only on one side 4 1 1.5 0.7 2.14 2.16 0.6572 
Detailed imaging site: 6.Sacrum: bilateral 13 7 4.9 4.7 1.04 1.04 1 
Detailed imaging site: 7.Ischium: unifocal 20 6 7.6 4 1.9 1.97 0.2056 
Detailed imaging site: 8.Ischium: multifocal but only on one side 1 1 0.4 0.7 0.57 0.57 1 
Detailed imaging site: 9.Ischium: bilateral 5 4 1.9 2.7 0.7 0.7 0.7289 
Detailed imaging site: 10.Periacetabulum: unifocal 13 7 4.9 4.7 1.04 1.04 1 
Detailed imaging site: 11.Periacetabulum: multifocal but only on one side 0 0 0 0 NA NA 1 
Detailed imaging site: 12.Periacetabulum: bilateral 19 4 7.2 2.7 2.67 2.8 0.0723 
Detailed imaging site: 13.Sacroiliac region 36 5 13.7 3.3 4.15 4.65 0.0005 
Detailed imaging site: 14.Pubis: unifocal 15 2 5.7 1.3 4.38 4.59 0.0378 
Detailed imaging site: 15.Pubis: multifocal but only on one side 0 0 0 0 NA NA 1 
Detailed imaging site: 16.Pubis: bilateral 2 2 0.8 1.3 0.62 0.61 0.6237 
Detailed imaging site: 1.Humerus: unifocal 19 9 7.2 6 1.2 1.22 0.6892 
Detailed imaging site: 2.Humerus: multifocal but only on one side 1 1 0.4 0.7 0.57 0.57 1 
Detailed imaging site: 3.Humerus: bilateral 15 6 5.7 4 1.43 1.45 0.4958 
Detailed imaging site: 4.Radius: unifocal 15 4 5.7 2.7 2.11 2.18 0.2221 
Detailed imaging site: 5.Radius: multifocal but only on one side 3 0 1.1 0 Inf Inf 0.5566 
Detailed imaging site: 6.Radius: bilateral 12 4 4.6 2.7 1.7 1.74 0.4322 
Detailed imaging site: 7.Ulna: unifocal 8 4 3 2.7 1.11 1.11 1 
Detailed imaging site: 8.Ulna: multifocal but only on one side 1 0 0.4 0 Inf Inf 1 
Detailed imaging site: 9.Ulna: bilateral 7 4 2.7 2.7 1 1 1 
Detailed imaging site: 10.Hand bones: carpals, metacarpals, phalanges: 

unifocal 4 4 1.5 2.7 0.56 0.55 0.4689 
Detailed imaging site: 11.Hand bones: carpals, metacarpals, phalanges: 

multifocal but only on one side 2 4 0.8 2.7 0.3 0.29 0.1959 
Detailed imaging site: 12.Hand bones: carpals, metacarpals, phalanges: 

bilateral 3 1 1.1 0.7 1.57 1.58 1 
Detailed imaging site: 13.Metaphysis, upper 47 15 17.9 10 1.79 1.96 0.0323 
Detailed imaging site: 14.Epiphysis, upper 17 5 6.5 3.3 1.97 2.04 0.254 
Detailed imaging site: 15.Diaphysis, upper 14 8 5.3 5.3 1 1 1 
Detailed imaging site: 1.Femur: unifocal 48 40 18.3 26.7 0.69 0.61 0.0467 
Detailed imaging site: 2.Femur: multifocal but only on one side 12 1 4.6 0.7 6.57 6.84 0.0372 
Detailed imaging site: 3.Femur: bilateral 73 20 27.8 13.3 2.09 2.51 0.0006 
Detailed imaging site: 4.Tibia: unifocal 58 22 22.1 14.7 1.5 1.65 0.0712 



   

 

Detailed imaging site: 5.Tibia: multifocal but only on one side 13 2 4.9 1.3 3.77 3.91 0.0972 
Detailed imaging site: 6.Tibia: bilateral 83 13 31.6 8.7 3.63 4.85 0 
Detailed imaging site: 7.Fibula: unifocal 36 6 13.7 4 3.42 3.81 0.0012 
Detailed imaging site: 8.Fibula: multifocal but only on one side 3 2 1.1 1.3 0.85 0.84 1 
Detailed imaging site: 9.Fibula: bilateral 17 5 6.5 3.3 1.97 2.04 0.254 
Detailed imaging site: 10.Foot bones: calcaneus, talus, tarsals, metatarsals, 

phalanges: unifocal 21 2 8 1.3 6.15 6.6 0.0033 
Detailed imaging site: 11.Foot bones: calcaneus, talus, tarsals, metatarsals, 

phalanges: multifocal but only on one side 14 3 5.3 2 2.65 2.74 0.1256 
Detailed imaging site: 12.Foot bones: calcaneus, talus, tarsals, metatarsals, 

phalanges: bilateral 30 4 11.4 2.7 4.22 4.64 0.0013 
Detailed imaging site: 13.Metaphysis, lower 171 55 65 36.7 1.77 3.2 0 
Detailed imaging site: 14.Epiphysis, lower 95 23 36.1 15.3 2.36 3.13 0 
Detailed imaging site: 15.Diaphysis, lower 52 31 19.8 20.7 0.96 0.95 0.8985 
Detailed imaging site: 16.Patella:unifocal 3 0 1.1 0 Inf Inf 0.5566 
Detailed imaging site: 17.Patella:bilateral 0 0 0 0 NA NA 1 
mandible 0 20 7.6 2 3.8 4.03 0.0234 
clavicle 0 60 22.8 4.7 4.89 6.04 0 
Tspine 0 45 17.1 5.3 3.21 3.66 0.0004 
scapula 0 16 6.1 1.3 4.56 4.79 0.0237 
sternum 0 19 7.2 0.7 10.8 11.6 0.0016 
Sacrum 0 48 18.3 8 2.28 2.57 0.0054 
sacroiliac 0 36 13.7 3.3 4.11 4.6 0.0005 
pubis 0 17 6.5 2.7 2.42 2.52 0.1062 
femur.unifocal 0 48 18.3 26.7 0.68 0.61 0.0467 
femur.bi.multi 0 84 31.9 14 2.28 2.88 0.0001 
tibia 0 153 58.2 24.7 2.36 4.25 0 
fibula 0 56 21.3 8.7 2.46 2.85 0.0009 
foot 0 65 24.7 6 4.12 5.14 0 
skull 0 6 2.3 5.3 0.43 0.41 0.1544 
maxilla 0 2 0.8 0.7 1.14 1.14 1 
Cspine 0 12 4.6 4 1.14 1.15 1 
Lspine 0 27 10.3 7.3 1.4 1.45 0.3785 
ribs 0 14 5.3 4 1.33 1.35 0.639 
ilium 0 30 11.4 12.7 0.9 0.89 0.7524 
ischium 0 25 9.5 6.7 1.43 1.47 0.3627 
Periacetabulum 0 32 12.2 7.3 1.66 1.75 0.1343 
humerus 0 35 13.3 10.7 1.25 1.29 0.5342 



   

 

radius 0 30 11.4 5.3 2.14 2.29 0.0505 
ulna 0 16 6.1 5.3 1.14 1.15 0.8299 
hand 0 9 3.4 6 0.57 0.56 0.2213 
patella 0 3 1.1 0 Inf Inf 0.5566 
pelvis.exclude.sacrum 0 70 26.6 18.7 1.43 1.58 0.0722 
OTHER CHARACTERISTICS OF LESIONS               
metaphysis 0 177 67.3 40.7 1.65 3 0 
epiphysis 0 97 36.9 18 2.05 2.66 0.0001 
diaphysis 0 59 22.4 24.7 0.91 0.88 0.6291 
symmetrical 0 139 52.9 20.7 2.56 4.3 0 
bonesites_bilateral 0 154 58.6 20.7 2.83 5.42 0 
bilateral.or.symmetrical 0 160 60.8 22.7 2.68 5.3 0 
bonesites_multifocal 0 77 29.3 18.7 1.57 1.8 0.0188 
two.or.more.bone.sites 0 207 78.7 30 2.62 8.62 0 
multifocal               
Imaging findings               
MRI: None 2 4 0.8 2.7 0.3 0.29 0.1852 
MRI: Hyperintensity in bone marrow 217 79 82.5 52.7 1.57 4.23 0 
MRI: Hyperintensity in surrounding soft tissue or periosteum 95 55 36.1 36.7 0.98 0.97 0.3745 
MRI: Enhancement within bone marrow by contrast 84 55 31.9 36.7 0.87 0.81 0.0719 
MRI: Enhancement within soft tissue by contrast 35 35 13.3 23.3 0.57 0.5 0.002 
MRI: Hypointensity within bone marrow 13 4 4.9 2.7 1.81 1.86 0.4407 
MRI: Solid mass structure 0 17 0 11.3 0 0 0 
MRI: Excessive new bone formation 21 2 8 1.3 6.15 6.6 0.0105 
MRI: Bone marrow infiltrate 6 12 2.3 8 0.29 0.27 0.004 
MRI: Lymphadenopathy 8 8 3 5.3 0.57 0.55 0.1805 
MRI: Diffusion restriction within bone marrow 2 5 0.8 3.3 0.24 0.24 0.0458 
MRI: Joint effusion and/or synovial enhancement 19 31 7.2 20.7 0.35 0.3 0 
MRI: Sequestrum within the bone 2 4 0.8 2.7 0.3 0.29 0.1852 
MRI: Abscess 2 16 0.8 10.7 0.07 0.07 0 
MRI: Geographic appearance of abnormal marrow signal (bone infarction 0 4 0 2.7 0 0 0.0125 
MRI: Other features pointing TOWARDS final diagnosis of CNO/CRMO 22 0 8.4 0 Inf Inf 0.0001 
MRI: Other features pointing AWAY FROM final diagnosis of CNO/CRMO 5 44 1.9 29.3 0.06 0.05 0 
MRI: Osseous tissue occupied by solid mass structure 0 10 0 6.7 0 0 1.50E-05 
MRI: Soft tissue occupied by solid mass structure 0 13 0 8.7 0 0 0 
MRI: Parenchymal tissue occupied by solid mass structure 0 1 0 0.7 0 0 0.33684 
MRI Favor CNO Excessive new bone formation 21 2 8 1.3 6.15 6.6 0.0105 



   

 

MRI Favor Mimic: mass structure OR enhancement by contrast OR marrow 

infiltrate OR lymphadenopathy OR abscess OR geographic appearance 16 48 6.1 32 0.19 0.14 0 
MRI joints: TMJ 1 1 0.4 0.7 0.57 0.57 1 
MRI joints: Intervertebral joints 0 1 0 0.7 0 0 0.3368 
MRI joints: Shoulders, acromioclavicular joints, sternoclavicular joints 0 4 0 2.7 0 0 0.0125 
MRI joints: Elbows 2 1 0.8 0.7 1.14 1.14 1 
MRI joints: Wrists 1 1 0.4 0.7 0.57 0.57 1 
MRI joints: Hips 5 7 1.9 4.7 0.4 0.39 0.1156 
MRI joints: Knees 5 12 1.9 8 0.24 0.22 0.0024 
MRI joints: Ankles, subtalar joints 6 2 2.3 1.3 1.77 1.79 0.7226 
MRI joints: Tarsal joints 0 3 0 2 0 0 0.0376 
MRI joints: MTPs, PIPs, DIPs 0 2 0 1.3 0 0 0.1129 
MRI joints: Sacroiliitis 4 4 1.5 2.7 0.56 0.55 0.4506 
MRI joints: Effusion in any joint 19 31 7.2 20.7 0.35 0.3 0 
Xray/CT: None 25 35 9.5 23.3 0.41 0.35 0.0034 
Xray/CT: Organized periosteal reaction (new bone formation) 50 16 19 10.7 1.78 1.96 0.0018 
Xray/CT: Sclerosis (increased density within the bone) 90 20 34.2 13.3 2.57 3.39 0 
Xray/CT: Hyperostosis or bony expansion (excessive bone formation 

expanding from bone) 22 9 8.4 6 1.4 1.44 0.1792 

Xray/CT: Cortical thickening without bony expansion (beyond normal thickness) 15 5 5.7 3.3 1.73 1.77 0.1607 
Xray/CT: Cortical bone disruption 10 23 3.8 15.3 0.25 0.22 0.0006 
Xray/CT: Lytic lesion, osteolysis 75 47 28.5 31.3 0.91 0.87 0.4783 
Xray/CT: Fracture lines 10 4 3.8 2.7 1.41 1.42 0.4113 
Xray/CT: Soft tissue swelling 37 26 14.1 17.3 0.82 0.78 1 
Xray/CT: Bone cyst with well-demarcated border 2 2 0.8 1.3 0.62 0.61 1 
Xray/CT: Leukemia lines/Metaphyseal bands/Growth arrest lines 0 3 0 2 0 0 0.0691 
Xray/CT: Moth eaten (ill-defined lucency within marrow but intact cortex) 6 5 2.3 3.3 0.7 0.69 0.7655 
Xray/CT: Disorganized new bone formation such as onion skinning, sunburst or 

codman triangle 2 7 0.8 4.7 0.17 0.16 0.0358 
Xray/CT: Peripherally enhanced fluid collection by contrast in CT (or rim 

enhancement) 0 1 0 0.7 0 0 0.4123 
Xray/CT: Vertebral compression 9 2 3.4 1.3 2.62 2.67 0.1321 
Xray/CT: Lymphadenopathy 3 7 1.1 4.7 0.23 0.23 0.0984 
Xray/CT: Solid mass structure 0 5 0 3.3 0 0 0.0114 
Xray/CT: Focal demineralization 2 5 0.8 3.3 0.24 0.24 0.1291 
Xray/CT: Sequestrum within the bone 0 1 0 0.7 0 0 0.4123 
Xray/CT: Abscess 2 3 0.8 2 0.4 0.4 0.4064 



   

 

Xray/CT: Other features pointing TOWARDS final diagnosis of CNO/CRMO 6 0 2.3 0 Inf Inf 0.0444 

Xray/CT: Other features pointing AWAY FROM final diagnosis of CNO/CRMO 2 16 0.8 10.7 0.07 0.07 0 
Xray/CT:  solid mass in Osseous tissue 0 4 0 2.7 0 0 0.02811 
Xray/CT:  solid mass in Soft tissue 0 1 0 0.7 0 0 0.41234 
Xray/CT favor CNO: new bone formation, increased density 111 33 42.2 22 1.92 2.59 0 
Xray/CT favor Mimic: cortical bone disruption OR disorganized bone formation 

OR solid mass OR lymphadenopathy 14 35 5.3 23.3 0.23 0.18 0 
Bonescan: None 7 4 2.7 2.7 1 1 0.4658 
Bonescan: Increased uptake at unifocal site 41 18 15.6 12 1.3 1.36 0.1914 
Bonescan: Focal increased uptake at multifocal sites 78 18 29.7 12 2.48 3.1 0.0688 
Bonescan: Decreased uptake at unifocal site 0 2 0 1.3 0 0 0.0585 
Bonescan: Focal decreased uptake at multifocal sites 0 1 0 0.7 0 0 0.244 

Bonescan: Other features pointing TOWARDS final diagnosis of CNO/CRMO 1 0 0.4 0 Inf Inf 1 

Bonescan: Other features pointing AWAY FROM final diagnosis of CNO/CRMO 1 3 0.4 2 0.2 0.2 0.0454 
Bonescan favor CNO: Focal increased uptake at multifocal sites 78 18 29.7 12 2.48 3.1 0.0688 
Imaging pathology favoring CNO 179 47 68.1 31.3 2.18 4.69 0 
Imaging pathology favoring Mimic 28 67 10.6 44.7 0.24 0.15 0 

ESR 5% of CNO cases and 26% of mimic cases did not have ESR results 

CRP 5% of CNO cases and 21% of mimic cases did not have CRP results 

Hemoglobin (hgb) 1% of CNO cases and 8% of mimic cases did not have Hgb results 
esr >= 60 35 37 13.3 24.7 0.54 0.47 4.8E-05 
crp >= 30 39 38 14.8 25.3 0.59 0.51 0.00031 
ldh >= 800 0 7 0 4.7 0 0 0.00031 
hgb < 10 11 31 4.2 20.7 0.2 0.17 0 
plt < 250 25 36 9.5 24 0.4 0.33 3.4E-05 
esr / plt ratio >= 0.2 12 26 4.6 17.3 0.26 0.23 0 
At least one of:  high CRP, low HGB, high ESR/PLT ratio, high LDH 51 66 19.4 44 0.44 0.31 0 
ESR >= 10 201 89 76.4 59.3 1.29 2.22 1 
ESR >= 20 141 76 53.6 50.7 1.06 1.13 0.02675 
ESR >= 30 100 61 38 40.7 0.93 0.9 0.00817 
ESR >= 40 75 50 28.5 33.3 0.86 0.8 0.00577 
ESR >= 50 51 45 19.4 30 0.65 0.56 9.3E-05 



   

 

ESR >= 60 35 37 13.3 24.7 0.54 0.47 4.8E-05 
ESR >= 70 22 28 8.4 18.7 0.45 0.4 5.8E-05 
ESR >= 80 17 23 6.5 15.3 0.42 0.38 0.0002 
ESR >= 90 9 16 3.4 10.7 0.32 0.3 0.00044 
CRP >= 10 89 63 33.8 42 0.81 0.71 0.00101 
CRP >= 20 56 47 21.3 31.3 0.68 0.59 0.00047 
CRP >= 30 39 38 14.8 25.3 0.59 0.51 0.00031 
CRP >= 40 30 31 11.4 20.7 0.55 0.49 0.0008 
CRP >= 50 23 23 8.7 15.3 0.57 0.53 0.00628 
CRP >= 60 18 18 6.8 12 0.57 0.54 0.02219 
ESR/PLT Ratio >= 0.10 81 54 30.8 36 0.86 0.79 0.00289 
ESR/PLT Ratio >= 0.15 33 37 12.5 24.7 0.51 0.44 1.1E-05 
ESR/PLT Ratio >= 0.20 12 26 4.6 17.3 0.26 0.23 0 
ESR/PLT Ratio >= 0.25 8 15 3 10 0.3 0.28 0.00056 
ESR/PLT Ratio >= 0.30 4 11 1.5 7.3 0.21 0.2 0.00059 
Bone biopsy: Abundant presence of neutrophils 15 10 5.7 6.7 0.86 0.85 0.50436 
Bone biopsy: Sparse presence of neutrophils 28 5 10.6 3.3 3.19 3.46 0.01844 
Bone biopsy: Abundant presence of lymphocytes 27 2 10.3 1.3 7.7 8.47 0.00127 
Bone biopsy: Sparse presence of lymphocytes 51 8 19.4 5.3 3.64 4.27 0.00026 
Bone biopsy: Abundant presence of plasma cells 21 3 8 2 3.99 4.25 0.02392 
Bone biopsy: Sparse presence of plasma cells 68 6 25.9 4 6.46 8.37 0 
Bone biopsy: Presence of bone necrosis 12 7 4.6 4.7 0.98 0.98 0.80128 
Bone biopsy: Presence of bone fibrosis 102 10 38.8 6.7 5.82 8.87 0 
Bone biopsy: Presence of bone remodeling 50 5 19 3.3 5.7 6.81 9E-06 
Bone biopsy: Presence of bone sclerosis 12 0 4.6 0 Inf Inf 0.01009 
Bone biopsy: Normal bone 11 1 4.2 0.7 6.27 6.5 0.11168 
Bone biopsy: Unknown 5 0 1.9 0 Inf Inf 0.17422 
Bone biopsy: Malignancy 1 47 0.4 31.3 0.01 0.01 0 
Bone biopsy: Infection 1 5 0.4 3.3 0.11 0.11 0.01619 
Bone biopsy: Other 26 27 9.9 18 0.55 0.5 0.00314 
Presence of adaptive immune cells and/or remodeling 143 20 54.4 13.3 4.08 7.75 0 

 

Adjudicators disagreed with the diagnosis of 2 CNO cases and 2 mimicker cases.   



   

 

Supplement S6. ROC plot of classification criteria using development cohort data*  

 

*Score with inclusion requirement applied (AUC=.908) 

 

 

  



   

 

Supplement S7. Typical imaging findings in CNO. A. lytic lesion on x ray; B. sclerosis on x 

ray; C. Hyperostosis; D. Hyperintensity signal within bone marrow.  

  

  

 



   

 

 

 


