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A Life-Cycle Financial
Model of Pharmaceuti-
cal R&D

Synterein works with MIT Sloan
School of Management to revise
and validate a model of new drug
development profitability
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Drug companies develop new drugs.
That much is obvious. What may not be
obvious, however, is which drug candi-
dates are worth funding their develop-
ment. Even less obvious, even to the
pharmaceutical companies, is which
drugs will be a commercial success.

Analysis for Investment
www.synterein.com

MIT Sloan School of Management
engaged Synterein to revise and vali-
date the model to incorporate new drug
development cost figures3.

The model begins with setup and
ongoing costs of a research program.
The program discovers zero, one or
more candidates each year. Candidates
may survive pre-clinical, phase I, Il and
1T clinical trials, and FDA filing and
lead to the launch of a new drug. The
resulting drug falls randomly into one
of five drug commercial success catego-
ries, suffers randomly from competi-
tion, and rapidly fails to produce reve-
nue once its patent expires.

The model is implemented by ran-
domly drawing four drug candidates
for each of 40 program years to provide
one realization of the program. The
process is repeated over many draws to
generate distributions of cost of capital,
financial accounting entries, and profit-
ability measures.

Validation of the model implemen-
tation and structural changes to ac-
commodate a reduced FDA filing pe-
riod occupied the majority of the 136
hour project. Results of the simulation,
planned for publication by Sloan, will
guide researcher and regulators when
considering the pharmaceutical indus-

try.
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This makes the determination of drug Pre-Launch Model Structure Original
development cost and profitability un- Year: 1 2 5 6 8 1 o
certain and difficult. In order to shed Original S o
llght on this problem, Sloan School of Model §§ Pre-Clinical §-‘ s Pl:ase Il Phase Ill FDA
Management faculty and researchers é_ 5 Testing ég gr:';:: "' Clinical Trials Filing
developed a stochastic model of drug < o
development costs and revenue as part Revised -

f the P the Ph tical Model 29 5
ot the rrogram ol the Fhatmacetica 2a Pre-Clinical a3  hasell o sem FDA
Industry at MIT. The model sought to 89 Testing ot Clinical ' cyinical Trials  Filing
illustrate how investors required rates g3 - o Lol
of return varied over the life-cycle and ; Ay

. . Duration 1 year 3 years 1 year 2 years 3 years 3 years

to explore the validity of various meas- Do
ure pf profltablh’.(y for the pharmaceuti- Sticoese 60%* 90%" 75¢ 50% 85% 75%
cal industry?. This model was subse- probability 7 44 :
quently used at Harvard to investigate Total 22 M$ 13.8 M$ 28MS 64 M$ 18.1 MS, 33 Ms
the affect of various accounting prac- expenditures M$ M 15.2 M$ 3.5 M$ 81.8 M§
tices on these measures of profitability?2. per drug

*Increased to offset corresponding decrease in number of drug candidates simulated
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