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PWH have a higher age-stratified

incidence rate of fractures than the

general population which are

associated with hospitalizations,

detrimental quality of life, excess

costs, and death.

In PWH, fragility fractures occur at an

earlier age, increasing the individual

and social impact of these outcomes.

Current European and Spanish

national guidelines recommend

screening people with HIV (PWH) for

bone disease using predictive tools

developed for the general population,

though data on PWH are scarce.

• During a follow-up time of 42,411.55 person-years, 113 

first episodes of fragility fractures were recorded (86 

major osteoporotic fractures, 11 hip fractures). 
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INTRODUCTION RESULTS

METHODS

• Prospective cohort of 17,671 adults 
with HIV infection of the AIDS 
Research Network (CoRIS) in Spain 
during 2004-2019. 

• Exclusion criteria:
• Individuals <30 years-old,
• Incomplete data for scores 

calculation,
• No data on non-AIDS events and 

bone fractures during follow-up.
• Censored: first event of fragility 

fracture, lost to follow-up, or death.
• We calculated the 10-year KM survival 

estimates of fragility fractures during 
follow-up and computed the 10-year 
risk of fracture by FRAX and 
Qfracture scores at cohort inclusion. 

• Discriminatory measures and 
calibration (observed to expected 
ratios, O/E) were calculated by 
quintiles of risk and age.
• Spanish recommended assessment 

thresholds (3% and 10% risk of hip 
and major osteoporotic fractures at 
10 years, respectively) were also 
applied to assess FRAX 
discrimination and calibration.

Figure 2. Calibration of the observed fragility
fracture rates (black, expressed as percentages with
95% confidence interval) versus FRAX (light grey)
and Qfracture (dark grey) estimated risks, by age.
A) mayor osteoporotic fractures, B) hip fractures.

Table 1. Baseline characteristic of the population
according to the presence of fragility fractures.

Figure 1. Kaplan-Meier curves for fragility
fracture-free probabilities for PWH by gender.
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OBJECTIVE

We assessed the accuracy

of FRAX and Qfracture

scoring systems to predict

the occurrence of fragility

fractures in a Spanish

national cohort of PWH.

Table 2. Discriminatory measures of FRAX and
QFracture using recommended thresholds and top
10% risk cut-offs for each tool

Table 3. Calibration of 10-year observed versus
predicted fragility fracture rates, by quintile of
predicted risk groups

AUC = area under the curve; NPV = negative predictive value; PPV = positive
predictive value.
Values are percentages (95% confidence interval).
a Using recommended assessment thresholds for PWH (FRAX scores ≥10 for major
osteoporotic fracture and ≥3 for hip fracture).
b Using top 10% risk as thresholds (3.7 for major osteoporotic fracture and 0.6 for
hip fracture).
c Using top 10% risk as thresholds (1.6 for major osteoporotic fracture and 0.3 for
hip fracture).

Table 4. Calibration of 10-year observed versus
predicted fragility fracture rates using recommended
assessment thresholds in PWH

• For both tools, observed to expected ratios increased 

as the risk increased and in almost all age groups. 

• When using the recommended assessment thresholds, 

less than 6% and 10% of major osteoporotic and hip 

fractures would have been identified, respectively.

CONCLUSIONS

FRAX and Qfracture displayed similar discriminative capacity in PWH compared with studies in the 

general population. However, the tools significantly underestimated the risk of fractures in PWH. 

The recommended assessment thresholds were not able to identify fragility fractures during follow-up. 

A fracture prediction tool developed for PWH is needed. 


