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We are pleased to respond to the recent letter by Mayer and Greenblatt that drew attention to apparent discrepancies in the current TBS adjustment for FRAX[1].  While we welcome the scrutiny and the points made, we are concerned at the rather misleading use of the word ‘troubling’ in the title of their letter as in our response below we illustrate that the clinical example used by Mayer and Greenblatt is of minimal relevance to real-world clinical practice.

As a general point, and one that we would hope is acknowledged by Mayer and Greenblatt, most, if not all, predictive models are derived from regression analyses that optimise performance for the most common values in the data distribution.  It is also widely acknowledged that performance at the extremes of the distribution needs to be regarded with some caution, as anomalies can arise, as demonstrated by Mayer and Greenblatt.  It is important to appreciate that the 83 year old female patient used to illustrate their case is an extremely rare clinical presentation, having all of the FRAX BMD-independent risk factors present, a femoral neck T-score of -3.0 and a TBS value >1.35 with a specific illustration using a TBS of 1.70[1].  In a simulated UK population of 50,633 women age 50 years or older with age-related prevalence of risk factors derived from the original FRAX cohorts, we found none with a combination of all 6 clinical risk factors (prior fracture, family history of hip fracture, smoking, alcohol intake, rheumatoid arthritis and glucocorticoid exposure)[2]; indeed, the prevalence of 5 risk factors (excluding glucocorticoid exposure) was in the order of 4 per 100,000.  In addition, the illustrative TBS value of 1.70 is 5.4 standard deviations above the mean for a woman of this age and more than 2 above young woman at the peak bone mass[3].  The clinical importance of such an extreme combination of factors is likely to be negligible, a point which is actually acknowledged by Mayer and Greenblatt[1].  Indeed, regardless of the discordances, the fracture probabilities in such a patient would consistently fall well above any existing treatment threshold in US and international guidelines[4-8]. 

However, we are grateful to Mayer and Greenblatt for drawing our attention to a documentary oversight on our part, in relation to the discordance they noted between values of TBS-adjusted FRAX hip fracture probability from the website and those derived directly from the calculations published in 2015[9].  Given uncertainty about the model for hip fractures at the extremes of the age distribution, we also applied a lower (50 years) and upper limit (80 years) to the ages used in the online calculations (i.e. in their example, the 83 year old would have the TBS-adjusted FRAX hip probability calculated as if age 80 years).  This explains the noted discordance.  For the same reason, lower age limits were also applied to the major osteoporotic fracture TBS adjustment for GE Lunar (40 years) and Hologic (50 years) equipment, with an upper age limit of 90 years for both.

This attention to the TBS adjustment is somewhat timely.  For several years, we have been asked to provide adjustments to FRAX for additional information about existing or additional variables.  While the evidence base is more limited, although already significant, for such adjustments than for the risk factors at the core of FRAX, a suite of adjustments with appropriate caveats and advice will be available shortly (FRAXplus).  The TBS adjustment will be included within this and we will take the opportunity to update the documentation of the details and derivation for these adjustments, many of which have been previously published[9-15].
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