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Background Results
A drawback with local optimal designs (OD), e.g. D-optimal, is that the parameters of As expected, the D-optimal designs (which use the optimal design in each SSE) is
the model are assumed known. This is a strong assumption and therefore robust slightly better (bias and precision, fig. 3 and table1) than the robust criteria for both
(global) OD has been a suggested approach, i.e. without assuming that the parameters models. All the robust designs except ED perform well for the EXP model, while HCD
of the model are known but instead distributions of the parameters are known [1-5]. and BAPI perform best for the EMAX model.
. ; Precision for EXP-model using different OD critera
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Six different criteria were investigated:; D=‘F“V|(9,---) o i
one local criterion D-optimal and five 1 i 3 i
robust criteria ED-optimal (ED), API- ED= EHDF'M‘_ zﬁZ‘F'M(@’---)‘
optimal (API) , HCD-optimal (HCD), ED- '211 i : I | I . ) )
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optimal (BAPI). The BAPI is designed to s : . . . . N |
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design region by splitting the expectation I
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over the parameter distribution into n; ED_EFF=E, 5o Z o \ \ \ \ \ \ \ \ \ \ \
expectations over subsets of the _‘F“V' | ‘F“V' (6")‘ 0 2 4 6 8 10 12 14 16 18 20 22
parameter distribution (where n, is e.g. I %
the number of support points). BAPI = Z Eej [In ‘Fll\/l j H ZZ In ‘Fll\/l 016 )‘ Figure 3. The RSE(%) from the SSE using the optimal designs from the different criteria. The RSE(%) for ED (with 8,>14)
=1 j=1 i=1 is not visible in the plot but goes up to a maximum of 226% for 8,=22. Note that the D-optimal designs are the only designs

that are changing between 6, values.
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Figure 1. Optimal designs using different criteria. The red dots are the |FIM| for D-optimal designs with 200 different 0, L 0.1 45 4 479 1597.2 117.8  3030.2 205 3 9.1 93 236.6 6.2 508.9 110.9
values (over the entire parameter uncertainty distribution). The dotted lines are the median of the 8, distribution (black) 0.7 45 4 813 67.6 0985 84 6 68.6 9.1 77 95 20 6.1 8 1
and the median of the D-optimal |[FIM| (red). Note that all designs have 4 cluster points except BAPI and HCD (HCD has 13 45 4 136.3 50.4 88.7 57 9 57 1 9.1 15.6 96 1.9 10.0 8.3
2 cluster points). Standard D-optimal design at 8,=12 is close to most of the robust criteria except ED which matches the 1.9 45 4 1999 46.1 76.3 49 6 54.0 9 1 52 9 9.1 58 95 83
D-optimal design at 8,=4. 2 25 454  266.6 45.5 68.7 46.5 53.2 9.1 95.2 9.1 7.3 9.2 8.4
| - | N3 3.1 45.4 334.1 46.3 64.4 45.5 53.3 9.1 136.8 9.3 7.8 9.1 8.6
Two models were investigated; A one-parameter fixed effect (4 samples between 0-2 il BN 14654 BEENSIES  G1.OMEEEEEN @ 54.1 9.1 D S5 Sl 2 S
: : 4.3 454 1416.5 50.0 60.6 46.2 55.3 9.1 272.0 9.7 8.1 9.2 8.9
& 100 ind), exp decay model (EXP) and a two-parameter mixed effect (3 doses 4.9 454 28077 523 600 473 567 9.1 4947  10.0 8.1 9.4 9.0
between 0-6 & 100 ind), Emax model (EMAX) were 05:, and w?p5, (exp IV of 30%) 5.5 454 34756 549 599 487 583 9.1/ 6586  10.2 8.1 9.6 9.1
were the parameters to estimate. A uniform parameter distribution was assumed for - S orrr 0. st 60.0 1050 i —
EXP, ek=[2’22] and for E|\/|AX, eDSO = [()_1 ,6_1]_ 200 uniform|y spread samples from the Table 1. Tflle RSdE'(%z[) and absolute EE(%) for EXtP anld EMAaX frorln the SSE’[. The(;/aluzs_irll_thettzblelare coIor scaled, i.e.
C : (. : : a green value indicates a more precise or accurate value and a value going towards red indicated a less precise or
parameter distribution were used for the robust criteria and a D-optimal design was acgcurate value. P 9o P
found for each sample. Multiple (n=1000) simulations and estimations (SSE) were
used to check the performance of the designs. Figure 1 and 2 shows the optimal
designs using the different criteria. :
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v HCD performs very well and is fast to compute. However, likely to have
problems if optimal information vs. the parameter distribution is non-
monotonic

v' BAPI performs in general very well with low bias but is slower than HCD

v ED_EFF performs good in general but very slow

v API performs good in general but worse than BAPI in the border of the

= parameter distribution
o : : : :
T v" ED not robust, overweighs the most informative region
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Figure 2. The shaded area represents the 95% prediction interval from the 6,5, parameter uncertainty distribution. The M(;d?c?r\:\é: ﬁﬁgtfvnet' Joift rﬁizzrgakiig E‘r?deor gfasft r:gfe:meanst rr?f 64\1/21535 pfgouﬁzs O? Wnﬁlcc’;\r/]a ;\;z ddmor\e /7
thin blue lines are the corresponding 6,5, values used in the SSE. The D-optimal design for the values used in SSE are composed of financial contributions from the European Union's Seventh Framework Programme s e
present as well as the robust criteria designs. All the design points in the figure are clustered except the BAPI samples (FP7/2007-2013) and EFPIA companies’ in kind contribution. The DDMoRe project is also supported

by financial contribution from Academic and SME partners. This work does not necessarily represent
the view of all DDMoRe partners.

and the low HCD sample. BAPI and HCD spread the design points as opposed to the other robust criteria which is
similar to a D-optimal design for a specific 8,5, value.




