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Objectives Methods: Model Structure Additional Results, Conclusion & Future Work
Two datasets, one measuring fracture events at the individual patient level derived from NHANES, and another aggregated from clinical studies in a Two forms of the likelihood equation were defined, one for each dataset, but parameters were estimated simultaneously using a Bayesian approach implemented Hazard models with and without a drug-BMD interaction term and an additional drug effect covariate were compared. It was determined that there is an
model-based meta-analysis (MBMA) approach, were used to build a combined hazard model of fracture in order to determine in OpenBUGS, v.3.2.2. A random effect was applied to the baseline hazard, hg, allowing flexibility for differences between the study arms. additional beneficial effect of some classes of therapies, which in most cases is independent of the contribution of changes in BMD elicited by the therapy, on

. . , fracture reduction.
1. The extent to which individual-level patient characteristics (BMI, years post-menopause, age) influence fracture risk The likelihood for the time to first fracture in the ¢ th patient in the NHANES The probability of fracture in the MBMA dataset took the form:

dataset took the form: Distributions of hazard ratios describing the probability of an event of any fracture type were calculated for each class of drug using the posterior estimates

Ry (u]6,X5)d
g (ulf, X )du for the drug effects, approximated 1 year BMD after 1 year of treatment and using the placebo arms as reference. This analysis points to significant benefits
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2. The degree to which different therapeutic mechanisms influence fracture rate, independent of their effects on BMD

L (0]t frac,i, censor;, X;) = | . | of all classes of therapies in fracture reduction, compared to placebo.
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A subset of pa,tlel.rlt dat.a, were as.semb.led from the NHANES database MBMA | N | 0 hijk (1) = hoiexp( (Beump + By, ) log ( BMD;; (t) /BM D) 4 : : : :
(2005-2008). Patients included in this dataset were post-menopausal The MBMA was comprised of treatment-arm-level data from clinical trials if the fracture was right-censored. : - : : :
women above 20 years of age and who were at least 2 years post- published from 1995-2015 having fractures as a primary endpoint and lumbar BoostMenoA (postMeno Age, . (t) — postm Age) I I | 2- I
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menopausal at screening. They also had accompanying bone mineral spine BMD as a secondary endpoint. The resulting dataset included data from where t¢.qc; is the end of a 1 year period during which a fracture / 10- | : : :
. . . . . . . . . . o a —_— I I I I
density (BMD) data at the spine and hip at screening (N=1925 total 21 studies, 79 treatment arms, representing 48241 individual patients. occured and tenq,; corresponds to the length of the observation period for the BradFracture lradFracture.ii + BBMI ( BMI,;; — BM I) 4 : : 4 : :
patients). i th individual. ! ! ! !
BMD measurements were imputed at the time of a fracture event us- Fortb()th datasets, if BMI was missing it was imputed using the following The h q Gon for the NHANES model took the £ Edrug,k) : I I I
. . . . : e hazard equation for the model too e form: ! 2- : ! _ !
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B2 (age at last menopausal period — 51.7) + where 35 and g were estimated separately for each dataset ¢ four model candidates were evaluated by visual predictive checks an 0- I 0- o 0- I 0- I
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a penalty term for the number of parameters in the model. When com- , , | , | , N |
5 I , , Coefficients for both equations were estimated by multiple linear regression. _ o . . Figure 3: Hazard Ratios for each treatment relative to placebo are represented, for the model with both drug-BMD interaction and additional drug effect. The shaded region represents the
4tafrican—american tor the 4 th individual paring models, generally the lower DIC indicates the more parsimonious alpha region (0.5log unit above and below unity).
tor the 4 4 individual | model that better describes the data).
OF LUE 1t HdIVIQUal. Although there is a large amount of uncertainty in some classes (dependending on the richness of data for those respective arms in the dataset), every drug
class analyzed showed reduction of hazard relative to placebo that accounted for both drug-BMD interaction and an independent drug effect.
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