Supplementary information: Trabecular bone score and the assessment of fracture risk in secondary osteoporosis
	First author, year

	Location
	Study design
	Subjects
	Outcome(s)
	Main TBS results

	Type 2 diabetes (T2D)

	Choi 2016 [16]

	South Korea
	Cross-sectional
	169 PM women T2D
	Radiographic VF
	OR/SD decrease in TBS: 1.8 (95%CI 1.1, 2.7)*
OR/SD decrease in LS BMD: 1.5 (95%CI 0.9, 2.2)
OR/SD increase in FRAX-TBS: 2.0 (95%CI 1.1, 3.5)*

	Zhukouskaya 2016 [17]
	Italy
	Cross-sectional
	99 PM women T2D
107 PM women non-T2D
	Radiographic VF
	Low TBS (<1.31) and low FN BMD (≤-1.0) best diagnostic accuracy for detecting VF (Sp. 74%, Sn. 64%)

	Bonaccorsi 2017 [100]
	Italy
	Cross-sectional
	80 PM women T2D
88 PM women non-T2D
	MOF
	TBS with FRAX best predicted MOF
TBS AUC: 0.71; FRAX adjusted for TBS AUC: 0.74

	Leslie 2018 [101]
	Canada
	Prospective
	44,503 men and women, including 4,136 T2D (mean age 64 y)
	MOF
Hip fracture
	FRAX adjusted for TBS best predicted fracture in T2D
MOF GR: 2.06 (1.99, 2.12)*; Hip GR: 4.55 (4.2 4.93)*

	Yamamoto 2019 [102]
	Japan
	Cross-sectional
	548 men and women T2D
(age 45 – 89 y)
	Radiographic VF
	Decision tree analysis: TBS was the priority factor over BMD, for VF in men and women

	Gani 2020 [103]

	South East Asia
	Retrospective
	753 men and women with hip fracture (mean age 74 y)
	Hip fracture

	TBS lower in women with poorly controlled T2D*
Overall, TBS and BMD higher in T2D

	Lin 2020 [18]

	Taiwan
	Prospective
	285 PM women T2D
	Radiographic VF
	TBS was the strongest independent predictor of VF; TBS AUC: 0.775*; TBS and BMD AUC: 0.790*

	Paul 2021 [104]

	India
	Cross-sectional
	202 men and women T2D
200 non T2D (mean age 66 y)
	VFA
	Degraded TBS associated with prevalent VF*

	Excess corticosteroids

	Belaya 2015 [105]

	Russia
	Cross-sectional
	182 men and women with Cushing`s Syndrome (mean age 38 y)
	Radiographic VF Low trauma fracture
	AUC: 0.548 (95%CI 0.454, 0.641)
Low TBS in 84% of fracture cases
Low BMD in 41% of fracture cases

	Paggiosi 2015 [106]

	UK
	Cross-sectional
	205 PM women on glucocorticoids
279 PM women controls
	Low trauma fracture
	TBS AUC: 0.612 -0.802*
TBS and BMD AUC: 0.622 – 0.876*

	Florez 2020 [108]

	Spain
	Cross-sectional
	127 men and women on glucocorticoids (mean age 62 y)
	Radiographic VF
	AUC: 0.73*
TBS and low BMD OR: 4.06 (95%CI 1.46, 11.33)*

	Lee 2021 [109]

	South Korea
	Cross-sectional
	89 patients on glucocorticoids
59 matched controls (mean age 60 & 62 y)
	Radiographic VF NonVF 

	AUC (VF): 0.633 (95%CI 0.532, 0.794)*
AUC (any fx): 0.663 (95%CI 0.538, 0.787)*

	Nowakowska-Plaza 2021 [110]

	Poland
	Cross-sectional
	64 men and women on glucocorticoids (mean age 63 y)
	Low trauma fracture
	Only TBS and age predicted fracture*

	Chronic kidney disease (CKD)

	Naylor 2016 [111]

	Canada
	Prospective
	1,426 men and women (mean age 67 y)
	MOF
Hip fracture
	HR/SD decrease in TBS, MOF:
Reduced kidney function: 1.62 (95%CI 1.04, 2.51)
Normal kidney function: 1.44 (95%CI 1.13, 1.83)
Hip fracture:
Reduced kidney function: 1.57 (95%CI 1.02, 2.42)
Normal kidney function: 1.50 (95%CI 1.19, 1.90)

	Aleksova 2018 [111]

	Australia
	Cross-sectional
	147 men and women CKD (mean age 48 y)
	Radiographic VF NonVF
	OR/SD decrease in TBS: 1.69 (95%CI 1.06, 2.70)

	Brunerova 2018 
[113]
	Czech Republic
	Prospective
	59 men and women CKD (mean age 68 y)
	Low trauma fracture
	FRAX adjusted for TBS higher in fracture cases (17% vs. 11%) but not statistically significant predictor of fracture.

	Holloway-Kew 2020
[114]
	Australia
	Cross-sectional
	343 men with/without CKD (age 33 - 96 y)
	Previous fracture
	Neither BMD or TBS were predictive of fracture.

	Ramperstad 2020 [115]
	Canada
	Retrospective
	8,289 men and women grouped by kidney function (mean age/group 61 to 69 y)
	MOF 
Hip fracture
	OR/SD decrease in TBS: 1.24 (95%CI 1.01, 1.53)
OR/SD decrease in TBS, adjusted for FRAX or BMD: 1.07 (95%CI 0.85, 1.35) and 1.12 (95%CI 1.04, 1.20)

	Catalano 2022 [116]
	Italy
	Cross-sectional
	85 men and women with/without CKD (mean age 72 and 74 y)
	Radiographic VF
	TBS not BMD independently predicted VF:
Β = -54.7, SE = -21.9

	Malle 2022 [117]
	Austria
	Cross-sectional
	82 men and women with CKD (mean age 57 y)
	MOF
	TBS (1.081 v 1.174) not BMD lower in MOF cases

	Rheumatological diseases

	Kim 2016 [119]
	South Korea
	Cross-sectional
	100 PM women with rheumatoid arthritis

	Radiographic VF
	TBS AUC:0.683, LS BMD AUC: 0.482
GCO-treatment TBS AUC: 0.758

	Choi 2017 [120]
	South Korea
	Cross-sectional
	279 PM women with rheumatoid arthritis

	Clinical VF
	OR/SD decrease in TBS: 1.8 (95%CI 1.1, 2.7). TBS added to FRAX improved model, OR: 2.0 (95%CI 1.1, 3.5)

	Kang 2018 [122]
	Germany
	Cross-sectional
	255 men and women with axial spondyloarthritis
	Radiographic VF
	OR/SD decrease in TBS: 5.3 (95%CI 2.0,14.3). 
TBS vs. Hip BMD AUC: 0.713 vs 0.577

	Buehring 2020 [121]
	South Korea
	Retrospective
	143 men and women with rheumatoid arthritis; 106 controls (mean age 72 y)
	Radiographic VF
	TBS lower in RA and associated with VF

	Kim 2020 [126]
	South Korea
	Cross-sectional
	159 PM women with polymyalgia or rheumatoid arthritis 
	Radiographic VF
	TBS AUC: 0.759 (95%CI 0.597, 0.921)

	Lai 2020 [127]
	Malaysia
	Retrospective
	147 men and women with systemic lupus (mean age VF 57, nonVF 49 y)
	Radiographic VF
	TBS AUC: 0.811 vs. BMD AUC: 0.605 – 0.737

	Richards 2020 [123]
	Canada
	Prospective
	188 men and women with ankylosing spondylitis (mean age 55 y)
	MOF
	OR/SD decrease in TBS: MOF 2.04 (95%CI 1.28, 2.26); Hip 2.25 (95%CI 0.99, 5.12)

	Killinger 2021 [124]
	Slovakia
	Cross-sectional
	119 men and women with ankylosing spondylitis (mean age 48 y)
	Radiographic VF
	Lower TBS in VF cases (1.247 vs. 1.359). Lower femoral neck BMD but no differences in lumbar spine BMD.

	Zuchowski 2022 [125]
	Poland
	Cross-sectional
	67 men and women with ankylosing spondylitis (mean age 45 y)
	Radiographic VF MOF
	RR/SD decrease in TBS: 2.07 (95%CI 1.58, 2.72). TBS lower in MOD (1.12 vs. 1.29)

	Lee 2023 [128]
	South Korea
	Cross-sectional
	127 PM women with sclerosis or rheumatoid arthritis
	Radiographic VF
	TBS adjusted FRAX AUC: 0.803 (FRAX AUC : 0.796; BMD AUC : 0.588)

	Thyroid-disease

	Grigorie 2018 [133]
	Romania
	Cross-sectional
	153 men and women with primary hyperparathyroidism (mean age 59 y)
	Radiographic VF
	Lower TBS in VF (1.173 vs. 1.263)

	Sakane 2019 [136]
	Brazil
	Cross-sectional
	62 women with postsurgical hypoparathyroidism (mean age 59 y)
	Low trauma fracture
	Lower TBS in fracture cases (1.178 vs. 1.404). No differences in BMD

	Jones 2022 [138]
	Australia
	Retrospective
	68 men and women with primary hyperparathyroidism (mean age 65 y)
	Low trauma fracture
	TBS AUC: 0.706 (95%CI 0.592, 0.850) best predictor of fracture outcome

	Saha 2022 [140]

	India
	Prospective, 8y
	152 men and women with hypoparathyroidism (mean age 40 y)
	VFA
	35% VF had degraded TBS vs. 21% osteoporosis

	Vendrami 2022 [141]
	Switzerland
	Prospective, 5y
	533 women with thyroid stimulating hormone (TSH) analysis (mean age 58 y)
	MOF
	TSH sig. associated with TBS and not BMD.

	Other causes of secondary osteoporosis

	Ciullini 2018 [132]
	Italy
	Cross-sectional
	141 men and women with HIV-infection (mean age 43 y)
	Radiographic VF
	Only TBS was independently associated with VF

	Watanabe 2018 [134]
	Japan
	Cross-sectional
	61 men with chronic obstructive pulmonary disease
	Radiographic VF
	TBS independently associated with VF, and negatively associated with elevated highly sensitive C-reactive protein

	Kuzma 2019 [135]
	Slovakia
	Cross-sectional
	106 men and women with acromegaly (mean age 56 y)
	VFA
	TBS lower in VF (1.18 vs. 1.20) but not statistically significant in multivariate mode. No age adjustment

	Ogiso 2020 [139]
	Japan
	Cross-sectional
	275 men and women with liver cirrhosis (mean age 72 y)
	Radiographic VF
	OR/SD decrease in TBS: 2.26 (95%CI 1.52, 3.35)

	Teawtrakul 2020 [137]
	Thailand
	Cross-sectional
	86 men and women with thalassemia 
	Radiographic VF
	TBS added to BMD improved OR/SD decrease in TBS and BMD: 4.8 (95%CI 1.02, 22.9)


AUC = area under the curve, GR = gradient in risk, OR = odds ratio; HR = hazards ratio, BMD = bone mineral density, VF = vertebral fracture
