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Objectives: To evaluate the predictability of HbA1c treatment effect at Week 12 from Week 4 HbA1c response using summary-level data from the literature and a MBMA, to aid in the interpretation of short-term study results and to potentially provide justification for shorter POC studies in drug development for T2DM. 
Methods: A database of study-level aggregate data from published clinical trials in T2DM was constructed by Quantitative Solutions (Version: April 20, 2014).  From this database, a total of 119 trials with 29 drugs in 12 drug classes containing both Week 4 and Week 12 HbA1c data were selected for modeling. HbA1c(%) difference from control at Week 12 (DFC12) was described by a mixed-effect linear function of HbA1c(%) difference from control at Week 4 (DFC4): DFC12,ij =E0+(SLP+ETAi)*DFC4,ij, in which E0 is the intercept, SLP is the typical slope, ETA is the additive inter-trial random effect. The variance was fixed to the inverse standard error squared of each trial (i) and study arm (j).  The final model was evaluated using a predictive check of selected sitagliptin trials.  R2.15.2 and S-PLUS 8.0 were used for data processing and modeling, respectively.
Results: Across all 29 anti-diabetic drugs, except for thiazolidinediones, with known slow onset, HbA1c(%) DFC12 was described by a single linear function of DFC4, with SLP of 2.00[1.88-2.12], E0 of 0.033[0.008-0.058], and inter-trial variability on the SLP of 23%[19%-28%], (mean[90% C.I.]). The predictive check suggested that the model adequately predicted the observed HbA1c treatment effects of sitagliptin at Week 12 in similar populations across multiple trials (Figure 1).
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Conclusions: The HbA1c treatment effect at Week 12 is predicted to be 2-fold greater than the effect at Week 4 in a similar population, with 23% inter-trial variability using the direct linear MBMA model. Additional characterization of inter-trial variability and potential prediction across populations and at different time-points is being further evaluated using MBMA of longitudinal data.     
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Figure 1. A) Within model validation at different doses of sitagliptin using trials included in the
model (open symbols). and B) external validation at 100 mg/day of sitagliptin using trials
excluded in the model (inverted open triangle) in addition to those included in the model (open
diamond), in similar diabetic populations. The observed mean values of HbA (%) Difference
from Control at Week 12 in these trials are all within the 90% confidence interval (C.L) of the
model prediction using Week 4 HbAl¢(%) Difference from Control in trial Sitagliptin PO10"
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a. Onethousand ral simulations were performed using randomly sampled fixed effectpparameters from a multivariate normal distibution
and the random effect parameter from a normal distibution and using the observed mean HbAc difference from control at Week 4 n

trial Sitagiipin PO10.
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