
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
 

 

Overview 
	   	  



	  
	  
	  

 
Copyright © Berry Consultants LLC 2018, all trademarks acknowledged. 

	  

	  

	  

 
 
 

 
 

QUOTES Overview 
 

	  

	  

 

Page	  2	  of	  7	  

1 QUOTES Introduction 
QUOTES is a novel and innovative software package that addresses the question: How 
do I best spend my research dollar? It simulates a drug development program from 
Phase II trial to market in order to generate estimates of NPV or ROI. This in turn allows 
the clinical team, and those investing in the treatment, to explore the trade-offs of 
speed, cost and precision, and choose the optimal development path. 
QUOTES evaluates the Phase II & Phase III (or just Phase III) stages of drug 
development in order to estimate: the likely probability of technical success, time to 
market, and profit. And hence estimate expected Net Present Value (eNPV) and 
expected Return on Investment (ROI).  
This in turn allows different development program options to be compared in terms of 
their relative value and hence the optimal version of the program selected. For example, 
and at its simplest, how large should the Phase III be? Slightly more complicated, how 
large should Phase II be, what level of confidence in efficacy should be required before 
proceeding to Phase III and how large should Phase III be? More complicated still – 
how many doses should be studied in Phase II, should Phase II use an adaptive trial 
design as well as how large should it be? 
 

1.1 How QUOTES works 
QUOTES relies on importing the simulation results for the next stage of development.  If 
the imported simulations are of the Phase II trial, QUOTES has the capability to 
simulate very simple 2-arm Phase III trials that are: 

• fixed with a pre-determined size, 

• fixed with size determined based on the Phase II data,  

• Group Sequential Design with a pre-determined size, 

• Group Sequential with size determined based on the Phase II data, 
Alternatively, the Phase III simulations can be performed externally and the results for 
these loaded as well. 
Thus every new program simulation using QUOTES actually starts with simulating trials 
outside of QUOTES (for instance using FACTS), loading the simulation results into 
QUOTES, entering the QUOTES parameters and calculating the eNPV. Optionally the 
user can then work on optimizing the program to increase the expected eNPV. 
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1.2 Types of Programs QUOTES can Simulate 
Currently QUOTES can evaluate programs of the following form: 
 
Core Phase II The externally simulated trials are a Phase II trial testing one or 

more treatment arms. QUOTES will simulate the subsequent 
Phase III trials using the treatment arm selected from the Phase II 
and then evaluate the eNPV based on the cost and duration of 
the overall program, whether the Phase III’s were successful and 
the expected profit if successfully registered. 

 
Core Phase III The externally simulated trials are a Phase III trial testing one of 

more treatment arms. QUOTES will evaluate the eNPV based on 
the cost and duration of the overall program, whether the Phase 
III was successful, the treatment arm selected for registration and 
the expected profit if successfully registered. 

Multi-Subgroup  
Phase II The externally simulated trials are a Phase II trial testing a single 

treatment in multiple population subgroups. QUOTES will 
simulate the subsequent Phase III trials testing the treatment in 
the whole population or the pooled sub-population groups that 
were selected after the Phase II, and evaluate the eNPV based 
on the cost and duration of the overall program, whether the 
Phase III’s were successful and the expected profit if successfully 
registered. 

 
Multiple Indication  
Phase II The externally simulated trials are a basket Phase II trial testing a 

single treatment in multiple indications. QUOTES will simulate the 
subsequent Phase III trials in each of the indications that were 
selected after the Phase II and evaluate the eNPV based on the 
cost and duration of the overall program, whether the Phase III’s 
were successful and the expected profit from each indication 
where the treatment is successfully registered. 

 
Multiple Indication  
Phase III The externally simulated trials are a basket Phase III trial testing a 

single treatment in multiple indications. QUOTES will evaluate the 
eNPV based on the cost and duration of the overall program, 
which indications were successful and the expected profit from 
each indication where the treatment is successfully registered. 
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1.3 The aims of QUOTES 
Drug development is unusual for a large commercial project in three respects: 

• The high probability of failure (the average rate of eventual success of new 
compounds from the point at which they enter a Phase 2 clinical trial is said to be 
about 20%). 

• The expected eventual total revenue is very dependent on the time taken to get 
to market. Two factors are responsible for this: the longer taken in development 
the less of the compound’s patent life will be remaining to give protection in the 
market place, and secondly if developing a compound with a mechanism of 
action being target by other pharmaceutical companies the eventual market is 
typically dominated by the compounds that are first in class and best in class. 

• The high degree of uncertainty and the variety of the uncertainties in the project:  
o The biochemistry of the compound’s effects on the human body, its effect 

on the disease and/or its symptoms and hence uncertainty in the efficacy 
and safety of the drug 

o The degree and nature of the heterogeneity in the target population, and 
hence uncertainty in the efficacy and safety of the drug and in the eventual 
size of the market for the drug. 

o The degree to which a successful drug will be used and the amount that 
payers will be prepared to reimburse and hence the amount of revenue 
that can be expected. 

o The speed with which patients can be recruited into clinical trials and 
hence the length of time of significant parts of the development process 
will take. 

Given these uncertainties, it is typical for drug developers to target speed of 
development above all else as being a key driver of value and the easiest uncertainty to 
address. The aim of QUOTES is to allow other considerations to be weighed in the 
balance such as: 

• What is the right balance between the increasing the power of the clinical trials 
(more power usually means larger, longer and more costly trials) and hence 
increasing the chance of success, versus the increasing the speed of 
development (smaller, cheaper, quicker trials) and hence increasing the likely 
revenue if successful? 

• What value do more complex trial designs offer? Do claimed efficiencies or 
reductions in uncertainty justify the cost and effort of designing and implementing 
them? 

• What reductions in uncertainties most increase the value of the program? 
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In addition it is hoped that by providing a tool that simulates most of the aspects of the 
drug development process that integrated and quantitative decision-making can be 
fostered and encouraged, and organizational silos broken down and biases reduced. 
 

1.4 How is QUOTES Implemented? 
QUOTES is a C# program with a graphical user interface and internal 
simulator/calculator. It runs on a conventional Windows PC / Laptop. 
 

2 Process for using the QUOTES system 
The use of QUOTES is expected to follow roughly the following steps, with of course 
some looping back to alter what was done at an earlier step: 

1. Identify if QUOTES can usefully evaluate the program of interest, and if so which 
of QUOTES’s program models to use. 

2. Prepare simulations of the externally simulated part of the trial. While doing so, 
identify the key scenarios that will need to be simulated in order to sufficiently 
explore the plausible range of the input parameter values. 

3. Start importing simulated trial results in QUOTES – possibly of a simple version 
of the external trial and probably simulated over a limited set of scenarios. 

4. Input the QUOTES: Phase III design (if applicable), costs, durations, toxicity, and 
net revenue details. 

5. Perform the first eNPV calculations and examine the results: 
a. Do the proportion of success in Phase II and Phase III in the different 

scenarios look reasonable? 
b. Do the costs and durations in the different scenarios look reasonable? 
c. Does the expected Revenue in the different scenarios look reasonable? 
d. Does the expected eNPV in the different scenarios look consistent with 

the above? 
6. Where the results do not look reasonable – identify the causes, loop back and 

adjust the external simulations and QUOTES parameters. 
7. Specify the weighting for the scenarios, possibly adding additional scenarios and 

creating clinical trial simulations from them to ensure that all the “likely States of 
Nature” are in some sense represented. 

8. Optimize one at a time the various QUOTES parameters for each design of the 
externally simulated trials. This might of course require some iteration, having 
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optimized for instance the end of Phase II go/no-go threshold, and then 
optimized the size of the Phase III trials, it is necessary to check that the value of 
the end of Phase II go/no-go threshold is still optimal.  

9. Finally, possibly explore additional designs of the externally simulated trial and 
find the optimal QUOTES parameters for them and select the “best” one. 

If this is not clear try taking a look at one of the case studies for a step-by-step example. 
 

3 Hints and Tips 
Start simple and small. Start with a simple trial design, a small number of scenarios and 
a small number (250-500) of simulations. This will enable things to run quickly and 
enable you to check results by hand. It will however be sufficient to find and fix any 
errors in parameters and to get an understanding of how QUOTES works. 
Once a simple “straw man” design is working, introduce complexities one at a time and 
evaluate them. 
Do not conclude that one design is better than another simply because its eNPV is 
greater, understand where that difference comes from and decide whether it’s a 
difference on which you want to base design selection. For instance it is possible that a 
scenario which includes an above average dose response has so much greater 
expected revenue that a design that does well in this scenario does well overall – but 
perhaps it does it by having a small phase II, low go/no-go threshold and a small Phase 
III and gets to market very quickly in this scenario, but lacks power in all others. 
Possibly this scenario should be down weighted to stop it dominating the outcomes. 
Once you have a range of designs to compare increase the number of simulations 
(1000-10000) to reduce sampling error, but there is no need to try to reduce sampling 
error too much – if the designs’ operating characteristics are that similar you can choose 
between them on operation and cost grounds rather than performance. 
Increase the number of scenarios to test the robustness of designs you are comparing – 
does the ranking between them remain the same? 
Vary the key QUOTES input parameters (Phase III accrual rates and parameters of the 
peak profit model) to test the robustness of the designs you are comparing. 
If the rankings of the designs do change: 

• Is there a scenario or input parameter value that particularly favours one design?  
How credible is it? Does that design do well because it happens to include an 
assumption that is shared by that scenario, what if the scenario was varied very 
slightly? Alternatively does that scenario represent a key risk that the other 
designs are not addressing? 



	  
	  
	  

 
Copyright © Berry Consultants LLC 2018, all trademarks acknowledged. 

	  

	  

	  

 
 
 

 
 

QUOTES Overview 
 

	  

	  

 

Page	  7	  of	  7	  

• Is there a design, which might not be the best, but is not too far off the best, and 
is the most consistent across the scenarios and variations of QUOTES 
parameter? 

 
Our experience so far is that there are few trial design or program design changes that 
yield a huge jump in eNPV (unless its fixing a mistake), but eNPV increases 
incrementally with successive improvements, and by the end there has been a marked 
increase in eNPV compared to the initial design. 


