
Diabete e Osso



emerging organ targets
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32% increased risk of any fractures in individuals with both type 1 and 
type 2 diabetes (RR 1.32, 95% CI 1.17 – 1.48)

meta-analysis of 25 prospective e retrospective studies: 7 185 572 individuals 

Fracture risk in type 1 diabetes

hip - 4.35 times
upper limb – 1.83 times

ankle – 1.97 times

*10-15 years earlier

Fracture risk in type 2 diabetes

hip – 1.79 times
risk throughout life is 40–70% higher than in 

individuals without diabetes
increased also in the upper limbs and ankle

*despite normal or higher BMD

8% increased fracture risk per 1% rise in A1C level
(risk ratio [RR] 1.08 [95% CI 1.03–1.14])
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 Decreased bone quality

 Low bone turnover
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ASSESSMENT OF DIABETES-BONE HEALTH



ASSESSMENT OF DIABETES-BONE HEALTH

- ≥ 65 y
- < 65 y + multiple risk factors
- diabetes duration (>26 years in type 1 diabetes 

and >10 years in type 2 diabetes)

- hypogonadism

- 25-OH vitamin D levels
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Type 2 diabetes
BMD measurement is recommended after 5 
years of disease duration, with monitoring 
every 2-3 years

Type 1 diabetes
BMD measurement should be considered 
after the 5th decade of life
In youth, BMD should be evaluated in 
association with celiac disease because of 
the involvement of inflammatory pathways

T-score ≤-2.0 should be interpreted as 
equivalent to -2.5 in a person without 
diabetes

DXA





TBS is a textural analysis resulting from a computed eva- 
luation of pixel grey-level variations in previously obtained LS 
DXA images. 
 An index of bone microarchitecture correlated with 
parameters of bone strength.
Higher values of TBS indicate a better microarchitecture, 
whereas lower values indicate a degraded microarchitecture.

Several studies have also demonstrated 
the ability of TBS to predict fragility fractures in secondary 

osteoporosis 

TBS >1.31 normal microarchitecture
1.23< TBS <1.31  partially degraded microarchitecture

TBS <1.23  degraded microarchitecture

• Insuline-resistance
• Pre-diabetes
• Diabetes
• Visceral Fat Higher HbA1c levels are associated with greater BMD in the hip and femoral neck, higher abdominal 

STT and lower TBS values. However, after adjusting for STT, TBS differences among groups disappeared, 
except in the subgroup of women with higher HbA1c levels and a longer disease duration.
These data indicate that the effect of abdominal soft tissue thickness should be considered when 
interpreting the TBS, particularly in subjects with T2D, in whom increased abdominal adiposity may 
artifactually reduce TBS values.

J Clin Med 2022. 11, 2206.



It’s possible through specific algorithms do an integrated assessment of BMD and more important risk factors, partially or totally 
independent of BMD, to allow a more accurate estimate of the risk of fragility fractures in the medium term.

To improve the accuracy of FRAX in Italy was created a DeFRA, which provides a 
risk estimate similar to FRAX® based only on continuous variables, but more 
accurate as it goes to evaluate other clinical risk factors in a more detailed and 
comprehensive manner.

The use of DeFRA allows an objective assessment of the severity and impact of 
osteoporosis, improving the perception of risk by both the patient and other 
healthcare professionals.

One of the the most used algorithms 
today is FRAX ®. It was endorsed by the 
WHO and became available online and 
computes the 10-year probability of hip 
fracture or a major osteoporotic 
fracture. 

FRAX-determined fracture risk may more accurately reflect the true 
fracture risk in patients with T2DM by making any 1 of the 4 following 
adjustments: (i) adding 10 years of age; (ii) reducing BMD T-score by 0.5 
SD; (iii) including rheumatoid arthritis as a substitute for T2DM; or (iv) by 
including TBS
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INTERVENTION

Lifestyle
weight loss
physical activity

*prevent sarcopenia

Supplementation
serum levels <20 ng/ml

*from 400-800 UI to 4000 UI per day

Supplementation
nutritional uptake <1.2 gr per day

Biphosphonates

Denosumab

Teriparatide

Romosozumab
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primary prevention
type 2 diabetes and a T-score below –2.0 (equivalent 
to a T-score below –2.5 in people without diabetes) 
should receive antiresorptive treatment with either 
bisphosphonates or denosumab, according to 
comorbidities, renal function, and patient preference.

secondary prevention
diabetes and a recent vertebral or hip fracture, indicating 
high or very high risk of fracture, anabolic therapy 
(teriparatide, abaloparatide, or romosozumab with caution) 
can be considered.

anabolic treatment in people with diabetes should be 
followed by antiresorptive therapy.

in people with diabetes hospitalised for fragility fractures a rehabilitation plan should be considered.





Take-home messages

 La fragilità ossea è una complicanza cronica del DM (osteopatia diabetica)

 La valutazione è complessa (fattori di rischio generali e specifici; DEXA + 
TBS; FRAX modificato)

 Farmaci anti-diabete hanno variabili effetti sullo scheletro (no insulina, SU, 
TZD, canaglifozin)

 Farmaci anti-osteoporosi efficaci e sicuri anche nei pazienti con DM



Grazie per l’attenzione

UOC di Endocrinologia e Malattie del Metabolismo
(Direttore: Prof. Katherine Esposito)


	Diabete e Osso
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Take-home messages
	Diapositiva numero 18

