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Study population

Abstract

Osteoporosis, the most common bone disease, is a major growing public health concern as life expectancy increases.
Bisphosphonates, including alendronate, are important medications for treatment and prevention of osteoporosis. The
aim is to apply an existing osteoporosis systems pharmacology model beyond the originator dataset to a (new) population
of 1609 postmenopausal women who received different doses of alendronate or placebo. We show that, with minor
model adaptations, the model accurately describes the observed changes in the available biomarkers. Those changes in
biomarkers are the effect of natural disease progression and treatment effect. This example could be useful for
scientific use in the osteoporosis therapeutic area (TA) and as an example to build upon for those not working in that TA.

Table 1. Baseline demographic characteristics of the different treatment arms
from the study population.

Systems pharmacology model

Characteristic Placebo 2.5 mg 2.5mg > 5.0mg 5.0 mg 2
placebo placebo uncommitted\ PR responding Dg g active Kg
Subjects, n 470 330 133 321 125 progenitors ‘ osteoblasts | T- Kosteoblasts a)
Mean age * SD, years 53.3 % 3.7 53.3 + 3.6 53.7 £ 3.5 53.4 + 3.5 53.7 + 3.6 A PTH = 020
Mean BMI £ SD, kg/m? 25.2 + 3.6 25.6 £ 3.6 25.3+ 3.8 25.1 £ 3.7 26.2 + 3.5 _ E
Mechanism- » o
Mean time since menopause * SD, years 5.7 +5.4 6.3 5.9 6.3 6.0 6.5%+5.9 6.1 £5.5 based core a
=
Mean LS-BMD * SD, g/cm? 0.94+0.12 0.93+0.12 0.94+0.14 0.95+£0.13 0.96 +0.14 0
active osteoclast I
Mean BSAP * SD (U/L) 11.2 £ 4.4 10.9 £ 3.9 10.1 £ 3.7 10.9 £ 3.7 10.8 £ 4.2
Mean NTX = SD, nmol bce/mmol cr 88.0+45.0 83.3+46.4 83.6+41.7 86.0+48.2 86.6+4/.2 _
Link to
biomarkers NTX

Figure 1. Schematic representation of the mechanism-
based disease systems analysis model.
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Figure 3. Placebo, disease progression and treatment
functions.
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ALN. Rows correspond to the different markers, from top to bottom:
degradation marker NTX, bone formation marker BSAP, LS-BMD and TH-BMD.
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