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Supplementary Information

Figure S1: Comparison of different target inefficacy levels
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Comparisons between (i) 5pc designs and 10pc design (5pc-10pc), (ii) 5pc designs and 20pc designs (5pc-20pc), and (iii) 10pc
designs and 20pc designs (10pc-20pc) are represented by purple, turquoise and orange symbols respectively. For comparison (i)
positive values indicate that the 5pc design performed better than its 10pc counterpart; similarly for comparisons (ii) and (iii)
positive values indicates the 5pc and 10pc designs respectively outperform the 20pc design. Circles indicate rule variants and
triangles model variants.
Figure S2: Comparison of ‘rule’ and ‘model’ designs
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Positive values indicate that the ‘model’ design performed better than its ‘rule’ counterpart. 5pc, 10pc and 20pc designs are
represented by red, blue and green symbols respectively.
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Table S1: Operating characteristics under Scenario 2 (based on 1000 realisations)

Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’

True inefficacy 095 085 065 035 0.12 0.05 0.03 0.01

5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 10.78 15.00
P(selection)” - rule 0.05 0.00 0.00 0.12 0.83

5%TIL
N per dosef 2.00 200 0.06 310 251 275 0.08 5.51 5.17 9.67

P(selection)* - rule 0.04 0.00 0.00 0.00 0.02 022 044 0.03 0.26
P(selection)” - model 0.03 0.00 0.00 0.00 0.01 0.19 0.52 0.09 0.16
10%TIL
N per dosef 2.00 2.00 029 378 393 255 033 312 5.75 12.00
P(selection)* - rule 0.02 0.00 0.00 0.00 0.01 034 028 013 0.22
P(selection)* - model 0.00 0.00 0.00 0.00 0.02 0.39 039 0.18 0.02
20%TIL
N per dosef 2.00 203 077 591 380 099 0.06 245 6.72 14.51
P(selection)* - rule 0.02 0.00 0.00 0.00 0.04 033 016 0.01 045
P(selection)”* - model 0.00 0.00 0.00 0.00 0.15 0.59 0.23 0.03 0.00

values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose

Table S2: Operating characteristics under Scenario 3 (based on 1000 realisations)

Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’

True inefficacy 095 089 077 059 037 020 0.10 0.04

5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 12.22 15.00
P(selection)” - rule 0.19 0.00 0.00 0.01 0.80

5%TIL
N per dosef 2.00 2.00 0.01 213 0.57 1.78 0.18 9.33 5.98 8.67

P(selection)* - rule 0.32 0.00 0.00 0.00 0.00 0.01 0.15 0.04 047
P(selection)” - model 0.32 0.00 0.00 0.00 0.00 0.01 0.15 0.13 0.39
10%TIL
N per dosef 2.00 2.00 0.09 238 136 267 110 6.40 6.52 11.60
P(selection)” - rule 0.18 0.00 0.00 0.00 0.00 0.03 014 034 0.31
P(selection)” - model 0.05 0.00 0.00 0.00 0.00 0.03 0.16 048 0.28
20%TIL
N per dose’ 2.00 2.00 0.15 297 282 3.08 0.67 4.29 7.52 13.71
P(selection)* - rule 0.13 0.00 0.00 0.00 0.00 0.05 023 015 044
P(selection)” - model 0.00 0.00 0.00 0.00 0.00 0.11 041 0.35 0.12

values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose
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Table S3: Operating characteristics under Scenario 4 (based on 1000 realisations)

Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’
True inefficacy 095 092 088 0.82 0.74 0.64 0.53 041
5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 15.49 20.00
P(selection)” - rule 0.93 0.00 0.00 0.00 0.07
5%TIL
N per dose’ 2.00 2.00 0.00 2.01 0.03 0.07 0.00 11.89 10.33 18.00
P(selection)” - rule 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P(selection)” - model 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10%TIL
N per dose’ 2.00 2.00 0.00 2.03 0.07 026 0.04 11.60 10.40 18.00
P(selection)” - rule 098 0.00 0.00 0.00 0.00 000 0.00 0.00 0.02
P(selection)” - model 0.98 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
20%TIL
N per dose’ 2.00 2.00 0.00 206 0.23 030 0.16 11.24 10.63 18.00
P(selection)* - rule 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
P(selection)” - model 0.89 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.09
values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose
Table S4: Operating characteristics under Scenario 5 (based on 1000 realisations)
Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’
True inefficacy 0.0 0.04 0.03 0.02 0.01 0.01 0.01 0.01
5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 0.60 0.00
P(selection)” - rule 0.04 0.56 0.15 0.16 0.09
5%TIL
N per dose’ 2.00 10.08 1.28 237 0.16 0.06 0.00 2.05 0.59 0.00
P(selection)* - rule 0.02 055 005 0.13 021 0.01 0.00 0.00 0.04
P(selection)” - model 0.00 0.00 0.75 0.16 0.05 0.02 0.00 0.00 0.00
10%TIL
N per dose’ 2.00 1097 0.75 2.13 0.13 0.00 0.00 2.01 0.65 0.00
P(selection)” - rule 0.02 050 0.07r 0.06 031 000 0.00 0.00 0.04
P(selection)* - model 0.00 0.00 0.86 0.10 0.01 0.02 0.00 0.00 0.00
20%TIL
N per dose’ 5.87 7.43 0.48 219 0.03 0.00 0.00 2.00 0.65 0.00

P(selection)* - rule 0.02 052 0.21 0.01 020 0.00 0.00 0.00 0.04
P(selection)” - model 0.00 0.52 0.41 0.05 0.02 0.00 0.00 0.00 0.00

values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose
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Table S5: Operating characteristics under Scenario 6 (based on 1000 realisations)

Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’
True inefficacy 0.50 040 030 0.20 0.10 0.056 0.04 0.03
5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 5.57 15.00
P(selection)” - rule 0.14 0.00 0.02 0.29 0.56
5%TIL
N per dose’ 2.00 248 191 471 267 1.28 0.05 2.89 3.94 13.78
P(selection)* - rule 0.06 0.00 0.00 0.04 020 025 0.17 0.02 0.27
P(selection)” - model 0.02 0.00 0.00 0.06 0.21 0.33 0.27 0.08 0.04
10%TIL
N per dose’ 2.00 286 271 5.05 217 071 0.07 242 4.35 14.79
P(selection)” - rule 0.06 0.00 0.00 0.05 026 022 0.08 001 0.31
P(selection)* - model 0.00 0.00 0.01 0.13 0.30 0.34 0.16 0.04 0.02
20%TIL
N per dose’ 2.01 4.08 3.78 486 091 0.18 0.03 215 4.88 15.64
P(selection)* - rule 0.05 0.00 0.00 0.06 043 0.10 0.01 0.00 0.34
P(selection)” - model 0.00 0.00 0.04 0.32 0.38 0.20 0.04 0.01 0.00
values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose
Table S6: Operating characteristics under Scenario 7 (based on 1000 realisations)
Dose N N below
None 10mg 20mg 30mg 40mg 50mg 60mg 70mg 80mg ineffective’  target’
True inefficacy 095 075 040 0.05 010 0.18 0.32 0.50
5+5+5+5
N per dose’ 5.00 5.00 5.00 5.00 11.24 10.00
P(selection)” - rule 0.97 0.00 0.00 0.02 0.00
5%TIL
N per dose’ 2.00 2.00 020 3.17 0.70 0.26 0.04 9.63 8.56 4.20
P(selection)* - rule 0.77 0.00 0.00 0.02 0.10 0.04 0.02 0.00 0.05
P(selection)* - model 0.77 0.00 0.00 0.00 0.11 0.06 0.03 0.01 0.01
10%TIL
N per dose’ 2.00 201 045 371 034 0.14 0.03 9.33 8.48 4.46
P(selection)” - rule 0.74 0.00 0.00 0.00 0.15 0.03 0.01 0.00 0.06
P(selection)* - model 0.73 0.00 0.00 0.00 0.17 0.07 0.01 0.01 0.00
20%TIL
N per dose’ 2.00 2.08 1.09 331 051 0.26 0.07 8.69 8.56 5.16

P(selection)* - rule 0.75 0.00 0.00 0.00 0.17 0.02 0.00 0.00 0.06
P(selection)” - model 0.64 0.00 0.00 0.02 0.23 0.04 0.03 0.01 0.02

values for each trial design are means calculated over that design’s set of realisations
* the probability of selecting each dose (or no dose) to take forward to stage 2
T the number of subjects allocated to each dose
 the number of observed ineffective events
§ the number of subjects treated at doses below the target dose



