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I5;6-bability of Success at Each Phase Based on
Industry Averages of Oncology Drug Development

FDA Total

Company Phase 1 Phase 2 Phase 3

Registration Success %

AstraZeneca 4.58%
BMS 57% 30% 44% 72% 5.42%
Eli Lilly 52% 30% 45% 74% 5.19%
Roche 55% 33% 47% 72% 6.19%
GSK 56% 35% 45% 73% 6.41%
JNJ 82% 36% 48% 70% 9.92%
Novartis 51% 25% 47% 69% 4.13%
Pfizer 85% 35% 50% 68% 10.12%
Shering-Plough 51% 25% 45% 70% 4.05%
Merck 62% 23% 43% 73% 4.48%
Genzyme 69% 34% 42% 70% 6.90%
Sandoz 51% 21% 41% 68% 3.01%
Abbott 71% 19% 46% 69% 4.28%
Biodel 58% 25% 42% 67% 4.10%
King Pharma 58% 18% 41% 65% 2.78%
Renogen 55% 17% 40% 66% 2.47%
Biogen 51% 17% 39% 67% 2.26%
Watson Pharma 54% 16% 42% 68% 2.49%
Charles River 2.08%

Average Level







If we make the initial investment, depending on the success of
Phase |, a company must choose whether to keep developing
the drug or license it out for a fee.




If Phase 2 Is successful, a company chooses whether to
continue developing, or license out the drug




If Phase 3 is successful, a company chooses whether to continue
developing, or license out the drug. If it chooses to keep developing, it
will then go through FDA approval as the final stage




Company

AstraZeneca

Phase 1

Phase 2

gimulation Method

Phase 3

FDA

Total
Registration Success %

BMS

Eli Lilly

Roche

GSK

JNJ

Novartis

Pfizer

Shering-Plough

Merck

Genzyme

Sandoz

Abbott

Biodel

King Pharma

Renogen

Biogen

Watson Pharma

Charles River
Average Level

4.58%
57% 30% 44% 72% 5.42%
52% 30% 45% 74% 5.19%
55% 33% 47% 72% 6.19%
56% 35% 45% 73% 6.41%
82% 36% 48% 70%0 9.92%
51% 25% 47% 69%0 4.13%
85% 35% 50% 68% 10.12%
51% 25% 45% 70% 4.05%
62% 23% 43% 73% 4.48%
69% 34% 42% 70%0 6.90%
51% 21% 41% 68% 3.01%
71% 19% 46% 69% 4.28%
58% 25% 42% 67% 4.10%
58% 18% 41% 65%0 2.78%
55% 17% 40% 66%0 2.47%
51% 17% 39% 67% 2.26%
54% 16% 42% 68%0 2.49%

2.08%




Phase 1 distribution fit test for historical success rate
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Phase 2 distribution fit test for historical success rate
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Ranked by: Anderson-Darling

Distibution | AD | ADPValue | K5 | KS5PVale | Chi-Square |
02 43 0m 2

Lognormal 4270 0192 1316 0418
Max Extreme 4276 036 I 0428
Normal 4311 0.2% .T3'-14 0461
Logistic 4580 0.199

Gamma 45 1]321]-

Uniform 474 0613

MinExtreme 6120 0.108

Triangular |




Phase 3 distribution fit test for historical success rate
SplitView 19 Displayed
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Registration phase distribution fit test for historical success rate

19Values Split View
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Based on the fitted distribution, Crystal Ball’s sensitivity analysis shows

that the optimal choice is to invest additional funds in Phase II.
Contnbution to Vanance WView
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7VSensitivity Analysis

Oncology-Additional Investment in Phase 2
Additional
Capital
Required

$ Mm

Phase 3

Probability Phasel Phase?2

Original Success Probability
Increas success % factor

Adjusted Success Probability

Registration

Increas

Company Success
%

AstraZeneca 10.00%
BMS 9.51% 60
Eli Lilly 8.66% 60
Roche 9.24% 60
GSK 9.29% 60
JNJ 13.67% 60
Novartis 8.49% 60
Pfizer 13.77% 60
Shering-Plough 8.56% 60
Merck 10.33% 60
Genzyme 11.50% 60
Sandoz 8.58% 60
Abbott 11.83% 60
Biodel 9.71% 60
King Pharma 9.67% 60
Renogen 9.19% 60
Biogen 8.47% 60
Watson Pharma 9.08% 60
Charles River 9.53%
Average Level
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Phase 2-additional investment distribution fit test for historical success rate
Split View

Ranked by: Anderson-Darling
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Crystal Ball simulates forecast values for key
statistics
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Crystal Ball simulates forecast values for key

statistics
10,000 Trials 9875 Displaged

| Forecastvalues
10,000
204,538,884
191,420,583
0
Standard Deviation 123,725,847
Variance 15,308, 085,185,995 9
Skewness [ 131
Kurtosis 833
Coeff. of Variability 0.6048
Minimum ' 0
Maximum ' 1443989189
Mean Std. Error ' 1237258
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Modified Sharpe Ratio = Median/Standard Deviation

Original Investment Scenario  Additional Investment Scenario

Median 82,610,558 191,420,583
Standard Deviation 93,428 828 123,725,847

Modified Sharp Ratio 0.88 1.556

Based on the risk adjusted return analysis above, we should
choose the scenario with higher Modified Sharp Ratio




The optimal choice is to keep developing at each
phase and to make an additional investment for
Phase II.

The median return from following this strategy is $

191,420,583

Limitations of our model







