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Objective Results: Compare/Contrast Optimization Methods
Simultaneous estimation of identifiable parameters in systems pharmacology models can be
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challe.ngmg. (\:_I/Ve use a calcium/PTH/ lljone.: systems pharmacology model*, with 44 differential —— Tme (] CL[mi/h] Ve[ VMAX [ng/h] VB (o]
equations and 171 parameters to explore: newuoa 11 (16)  2.803 (L.0) _ 2447 (3.9) 3157 (1.5) 1296 (5.2)
. , , Nelder-Mead 7 (24)  2.804 (1.0) 2448 (3.9) 3158 (1.5) 1295 (5.3)
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tiple parameters within this model.

Table 1: Runtimes and DMAB PK estimates as median (%CV) over 100 replicates for each estimation method. DEoptim
was run for 500 iterations and MCMC was run for 1000 production iterations after 1000 burnin samples. stats: :optim
(Nelder-Mead) was called with maxiter=1500 as a part of the MCMC run to generate a proposal density.
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Example Objective Function

par: parameters, d: data set, n: parameter names

Conclusion

ols <- function(par,d,n,pred=FALSE) {

All four estimation methods tested resulted in relatively efficient and precise parameter estimates for the
par <- setNames(lapply(par,exp),n)

systems pharmacology model. DEoptim and MCMC are gradient—free methods that can potentially facil-

out<- itate larger numbers of simultaneous estimable parameters but took the longest runtime compared to the
mod %>% L. o
sty o oaram(par) 1% newoua and nelder methods for estimating the four parameters in this example. Notably, these methods
e ) oot . . . o . o .
o T ) data_set(d) %>% are all open-source, flexible, and easily-parallelized within R and so are well-suited for additional consid-

R EIE e, Sty BEEeRR) eration in situations of added complexity, i.e. within the context of a priori and a posteriori identifiability.

Figure 1: Model schematic: integration of pharmacokinetic
model (right hand box) for denosumab (a fully human mon- if (pred) return(out)
oclonal antibody that binds to RANKL with high affinity) af-
fects bone remodeling within this system.

log.y <- loq(dSDENMOL) mrgsolve is free, open-source software

http:/ /www.github.com/metrumresearchgroup/mrgsolve

Dose (mg) —— 10 —— 60 —— 210 log.yhat <- log(out[["DENCP"]])
2 https://github.com/mrgsolve/examples
—lex02- 4 return(sum( (log.y-log.yhat)"2))
2 1le+01- }
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