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SYSTEM AND METHOD FOR EVALUATING
AND COMPARING MEDICAL TREATMENTS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is related to and claims pri-
ority from prior provisional application Ser. No. 61/432,518
filed by Pat Trifunov on Jan. 13, 2011 and entitled “Medical
Assessment and Pricing Tool”, the contents which are incor-
porated herein by reference.

FIELD OF THE INVENTION

[0002] The present invention relates to a software tool use-
ful for evaluating and comparing a plurality of different medi-
cal treatments.

BACKGROUND

[0003] It is estimated that the cost to bring a new drug to
market is, on average, about $800 million. However, despite
the large investment involved, assessing a medical treat-
ment’s potential for development and commercialization suc-
cess is often elusive. Moreover, the health care industry is
noted for having a culture that fosters an inefficient decision
making process. As such, various treatments in the last several
years have failed to live up to initial expectations.

[0004] Although market forecast models are available, they
do not have the ability to measure, weight, and integrate the
critical factors that come into play in the development of a
medical treatment relative to competing treatments. Further-
more, most of the other software tools that exist in the phar-
maceutical industry are designed for use in a particular area.
For instance, research-related software has been built to spe-
cifically address research needs. Likewise, commercial soft-
ware products respond only to sales and marketing needs.

SUMMARY

[0005] Ina preferred embodiment of the present invention,
the present invention comprises a computer system including
non-transitory computer-readable memory that stores one or
more code segments (i.e., a computer program) including the
software of the invention executable by the computer system.
When executed on the computer system, the present invention
transforms the computer system into a software tool useful for
evaluating and comparing a plurality of different medical
treatments.

[0006] The present invention can be used for assessing the
comparative benefits and risks of a new technology relative to
other comparable marketed or emerging technologies. These
benefits and risks can be scaled to reflect proportionate value
of marketplace and stakeholder feedback, thus capturing the
relative importance of the data. By doing so, the tool can be
used to predict overall innovation development and commer-
cialization success.

[0007] Evaluated technology candidates can be displayed
relative to the benefits and risks for success on both a com-
prehensive scorecard and a four-quadrant risk/benefit graph.
The data used in the model can come from many sources:
clinical trials, medical literature, electronic medical records,
retrospective database analyses, stakeholder feedback and
historical commercialization trends or factors, etc. This infor-
mation may be input to the model using a variety of screens
and/or input as an initial set of predetermined values. In many
cases, the model allows for scaling adjustments made by the
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user. These data are used to define the technology benefits/
risks, value proposition and predictive market performance.

[0008] Benefits and Risks

[0009] The benefits and risks are first examined from the
perspective of the medical efficacy and safety profile. Prefer-
ably, these benefits and risks are based on clinical trial data.
The comparative degree of success in achieving clinical trial
endpoints is relative to other technologies in the same thera-
peutic area with the same indication. An indication is a spe-
cific FDA approved use for the product. In the case of new
technologies with no medical comparators, appropriate sur-
rogate comparators for different indications with the same
endpoints may be used. In the case of multiple clinical end-
points, the tool is capable of scaling the relative importance of
different endpoints to each other in addition to scaling the
relative importance of degree of effect within an individual
endpoint.

[0010] Side effects are evaluated as risks which arise out of
these trials and which express a risk score of certain fre-
quency and severity that impact the feasibility of the innova-
tion to meet regulatory approval and achieve marketplace
success. As in the case of benefits, the significance of a result
with an individual side effect and the relative importance of
one side effect versus another can be scaled within the model.
[0011] Value Proposition

[0012] The medical benefits and risks are viewed from the
perspective of a multi-stakeholder or technology user com-
munity. Community values are qualitatively or quantitatively
generated and translated or framed within the context of the
technology’s core attributes. When joined together with the
technology attributes, these values offer a consolidated score
to predict commercialization success. Ideally, this score rep-
resents a consensus of the total value proposition of the tech-
nology for that entire community of technology users. The
contribution of each particular stakeholder’s needs for spe-
cific definitions of value is proportionately weighted and
integrated into the total value proposition of the technology’s
attributes and drawbacks.

[0013] The range of stakeholder benefits and risks that
result from the basic profile of the medical efficacy and safety
of'the innovation are broad, yet specific to the therapeutic area
under evaluation. The community impacted by the technol-
ogy will also play a critical role in the translation of benefit
and risk as outlined with examples below:

[0014] Patients—Outcomes of therapy that impact
physical, mental, emotional, and social functioning can
be measured, weighted, and integrated.

[0015] Health Care Systems—Measures of quality and
efficiency that improve value to those delivery systems
involved in the delivery of care can be entered.

[0016] Payers (Employers/Governments)—Improving
cost effectiveness and targeting patient populations to
lower spending and increase value that will enhance
employee or beneficiary productivity and improve
health outcomes. Payers can also refer to the innovation
developer, who, by applying certain strategies (e.g., uti-
lizing biomarkers), will improve the efficacy for targeted
subpopulations and therefore increase the likelihood of
development and market success, resulting in a return on
the research investment.

[0017] As in the case of the medical efficacy and safety
factors above, the software tool allows for the individual and
relative scaling of measures against each other. Furthermore,
in the development of the value proposition, one other ele-
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ment is vitally important in creating an optimal risk/benefit
profile. The tool mitigates risks through a function that allows
for the subtraction of excessive side effect severity and/or
frequency through marketplace interventions designed to
ensure appropriate use of the product or control of product
misuse or abuse.

[0018] These risk mitigators are scored commensurate with
their value and capabilities to manage side effect risks, and
can be adjusted up or down accordingly. They can include a
number of established market-accepted factors to control risk
such as patient registries, lab tests, physician certification,
controlled distribution, and patient and provider education.
[0019] Market Dynamics

[0020] Thethird set of values comes from the application of
the tool to the marketplace. This third set of commercializa-
tion factors are success predictors of the technology’s appli-
cation in the market and can be described by some of the
following examples:

[0021] Ease of use—generally product formulation or
presentation variables across a broad range of param-
eters from administration, to temperature to delivery to
packaging.

[0022] Patient access—payment contribution based on
payer demands and access restrictions.

[0023] Provider restrictions—healthcare deliverer (phy-
sician, nurse, care system) or system constraints due to
payment, access, regulatory hoops or other consider-
ations such as government coding or reimbursement
requirements.

[0024] Market considerations—historical trends of the
market, including past requirements for access and entry
into top markets based on competitor success or failure
for access.

[0025] Data from the three categories outlined above—
technology benefits/risks, value proposition and market
dynamics—can be relatively scaled against each other to
present the most sophisticated assessment of the technology’s
total benefit and risk profile. Furthermore, the relative degree
or market tolerance of risk versus benefit can also be assessed
in the therapeutic category using the model-scaling feature.
[0026] Other aspects and embodiments of the invention are
also contemplated. The foregoing summary and the following
detailed description are not meant to restrict the invention to
any particular embodiment but are merely meant to describe
some embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 illustrates an exemplary system useful for
evaluating and comparing medical treatments, according to
an embodiment of the present invention;

[0028] FIG. 2 illustrates an exemplary method for evaluat-
ing and comparing medical treatments, according to an
embodiment of the present invention;

[0029] FIG. 3 illustrates a schematic including exemplary
model elements of the present invention;

[0030] FIG. 4 to FIG. 30 are exemplary layouts for various
screens useable to input information and output a scorecard
and other summary information;

[0031] FIG. 31 and FIG. 32 show an exemplary compre-
hensive scorecard including several medical treatments being
compared relative to the benefits and risks for success; and
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[0032] FIG. 32 shows an exemplary four-quadrant risk/
benefit graph.

DETAILED DESCRIPTION
[0033] FIG. 1 shows an exemplary system 100 useful for

evaluating and comparing medical treatments, according to
an embodiment of the present invention. As illustrated the
system 100 includes a computer 102 having a processor 103,
memory 104 (RAM, ROM, etc.), fixed and removable code
storage devices 106 (hard drive, floppy drive, CD, DVD,
memory stick, etc.), input/output devices 107 (keyboards,
display monitors, pointing devices, printers, etc.), and com-
munication devices 108 (Ethernet cards, WiFi cards,
modems, etc.). Typical requirements for the computer 102
include at least one server with at least an INTEL PENTIUM
Il processor; atleast 1 GB RAM; 50 MB available disc space;
and a suitable operating system installed, such as LINUX, or
WINDOWS 2000, XP, Vista, 7, 8 by Microsoft Corporation.
Representative hardware that may be used in conjunction
with the software of the present invention includes the
POWER EDGE line of servers by Dell, Inc. and the SYSTEM
X enterprise servers by IBM, Inc. Software 110 to accomplish
the methods described below may be initially stored on a
non-transitory computer-readable medium (e.g., a compact
disc) readable using one of the fixed and removable code
storage devices 106 or transmitted as an information signal,
such as for download. The software 110 is then loaded into the
memory 104 for execution by the processor 103. A database
112 used to store information can include any computer data
storage system, but, preferably, is a relational database orga-
nized into logically-related records. Preferably, the database
112 includes a Database Management System (DBMS) use-
ful for management of the data stored within the database
112. Representative DBMS that may be used by the present
invention include Oracle Database by Oracle Corp., DB2 by
IBM, and the SQL Server by Microsoft. The database 112 can
eitherbe a centralized or a distributed database. Alternatively,
the database 112 can include an organized collection of files
(e.g., in a folder).

[0034] FIG. 2 shows an exemplary computer-implemented
method 200 for evaluating and comparing medical treat-
ments, according to an embodiment of the present invention.
In a preferred embodiment of the present invention, the
present invention comprises the computer system 100 includ-
ing the memory 104 that stores one or more code segments
(i.e., a computer program) including the software 110 of the
invention executable by the computer 102. When executed on
the computer 102, the present invention essentially trans-
forms the computer 102 into a software tool that can perform
the method 200.

[0035] It is to be understood that the method steps illus-
trated herein can be performed by executing computer pro-
gram code written in a variety of suitable programming lan-
guages, such as C, C++, C#, Visual Basic, and Java. It is also
to be understood that the software of the invention will pref-
erably further include various Web-based applications writ-
ten in HTML, PHP, Javascript and accessible using a suitable
browser (e.g., Internet Explorer, Mozilla Firefox, Google
Chrome, Opera).

[0036] Referring to FIG. 2, initially, in step S201, a total
potential score 205 is assigned for the model. By way of an
example, we have chosen the total potential score 205 to be
“3007; however, another value could have been chosen.
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[0037] In step S202, the total potential score 205 is appor-
tioned, according to a first predetermined ratio 206, into a
total potential benefit score 207 and a total potential risk score
208. The first predetermined ratio 206 is a benefit/risk ratio
assigned to the model. It can be assigned as a preset value or
by allowing the user to input the value (or for the user to
override the preset value). In the example, given a 2:1 benefit/
risk ratio, the total potential score 205 (“300”) would be
apportioned into a total potential benefit score 207 of “200B”
and a total potential risk score 208 of “100r”. (Here, the suffix
“B” refers to “Benefit” and the suffix “r” refers to “risk™).

[0038] In Step S203, the total potential benefit score 207 is
apportioned, according to a second predetermined ratio 209,
among each of a plurality of predetermined categories 210 to
arrive at a total potential benefit category score 211 foreach of
the predetermined categories 210. Additionally, the total
potential risk score 208 is apportioned, according to a third
predetermined ratio 212, among each of a plurality of prede-
termined categories 210 to arrive at a total potential risk
category score 213 for each of the predetermined categories
210. E.g., given a 5:3:2 ratio for the categories 210 “Medical
Efficacy & Safety”, “Value Proposition”, and “Reimburse-
ment & Administration”, the scores would be: “100B, 50r”
(Medical Efficacy & Safety), “60B, 30r” (Value Proposition),
“40B, 20r” (Reimbursement & Administration). The second
predetermined ratio 209 and the third predetermined ratio 212
can be assigned as preset values or by allowing the user to
input the values (or for the user to override the preset values).

[0039] In Step S204, for each of the predetermined catego-
ries 210, a plurality of critical factors 214 associated with
each of the categories 210 are assigned a risk/benefit classi-
fication 215 and a critical factor weighting 216. The critical
factor weighting 216 can be assigned as a preset value or by
allowing the user to input the value (or for the user to override
the preset value).

[0040] In Step S205, for each of a plurality of medical
treatments 217, a critical factor score 218 for each of the
predetermined critical factors 214 is determined, the critical
factor score 218 calculated using an input value (e.g., entered
by a user via a screen) or a preset value, and if the critical
factor 214 is classified as a benefit, the total potential benefit
score for the category associated with the critical factor
weighted by the critical factor weighting; or, if the critical
factor is classified as a risk, the total potential risk score for
the category associated with the critical factor weighted by
the critical factor weighting. Information used to arrive at the
critical factor score 218 can come from a variety of sources,
including, clinical trial information, medical literature, retro-
spective analysis, stakeholder feedback, and historical com-
mercialization trends/factors, etc.

[0041] In Step S206, a “scorecard” 219 is outputted. The
scorecard 219 can include a row for each of the medical
treatments 214, each of the rows including one of an indicia
(e.g. a color code) and a numeric value for each of the critical
factor score 218, for each of the categories. Additionally, a
product graph can be outputted showing a total benefit score
220 and a total risk score 221 for each of the medical treat-
ments 214 plotted thereon.

[0042] Itis to be understood that the preceding description
is meant to be illustrative, not limiting. Furthermore, it is to be
appreciated that certain of the steps outlined above can be
performed in an order different from the illustrated method.
For example, the step S204 could be done prior to S203.
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[0043] Part I: Model Schematic

[0044] Inthe following discussion, exemplary screen shots
of'the software tool are provided to illustrate its functionality.
However, it is to be understood that the examples provided
herein are not meant to be limiting. By way of example only,
and as described herein, the software has been populated with
data for three therapeutic drugs for substance use disorder
(e.g., addiction to cocaine). TA-CD is a new drug with no
competitor on the market in its class. As discussed earlier, in
the case of new technologies with no medical comparators,
appropriate surrogate comparators for different indications
with comparable endpoints may be used. In this example,
TA-CD is compared to SUBOXONE (registered trademark of
Reckitt Benckiser Healthcare (UK) Limited) and VIVITROL
(registered trademark of Alkermes, Inc.). This illustrates how
the software tool can be used to predict the value proposition
for first in class entries into the marketplace. It is to be under-
stood, however, that various other drugs/treatments could be
evaluated for a variety of different diseases/disorders, and
that the present invention has general applicability to various
treatment comparisons.

[0045] Details of each schematic element follow the sche-
matic diagram shown in FIG. 3. The following points are
worth emphasizing (1) most schematic elements can be popu-
lated independently of other elements; (2) each element has
an associated score value, for either the “B” benefit or “r” risk
for overall asset scoring relative to comparators; (3) overall
asset development scores can be accumulated as the elements
are completed; (4) comparator assets are also loaded into the
model. In regard to the last point, since their attributes are
already known from their completed development and com-
mercialization programs, the comparator assets can be scored
more easily for their resulting benefit-to-risk scores. These
scores are on the “scorecard” that drives the relative market
positioning on the final screen graph.

[0046] Part II: Model Scalings

[0047] The purpose of the scaling screens shown in FIG. 4
to FIG. 10 is to weight the importance of measures used in the
model relative to each other. In some instances, the values
entered will override preset values. It is to be understood that
the assigned scalings reflect user judgments and users of the
software tool could obtain profoundly different results (e.g.,
scorecards) depending on how the scalings are initially estab-
lished. However the benchmark products, that is, those oper-
ating in the marketplace today, have achieved or not achieved
commercial success. Therefore if the model is not calibrated
with these comparators falling in their appropriate quadrants
on the four-quadrant graph, the subjectivity of the scalings is
overriding the model’s preset accuracy.

[0048] Value Center Scaling (FIG. 5)

[0049] The Value Centers describe the three jurisdictional
areas that encompass the core attributes of a drug, vaccine, or
medical device:

[0050] Benefits and Risks—Medical efficacy and safety
are defined by results from clinical trials or information
derived from retrospective reviews of data from tech-
nologies in the marketplace. These measures are
described in greater detail elsewhere.

[0051] Value Proposition—To what extent can the asset
be developed to meet the specific needs of payers, health
care service delivery providers, (such as hospitals,
health plans, long term care, insurers), patients, caregiv-
ers, and governments? These opportunities to translate
medical efficacy into stakeholder-specific values, or
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mitigate safety concerns for similar stakeholder intent,
are all configured into the value proposition. These
translations can include regional, national, and global
requirements for value presentation that may in turn
affect reimbursement and access in each jurisdiction.
[0052] Market Dynamics—Reimbursement, adminis-
tration, and access define marketplace dynamics that
may pose challenges for payment to providers and
patients. The data captured identifies how public and
private payers will affect the technology access through
their reimbursement systems, including coding, formu-
lary tiers, prior authorization, co-pays or co-insurance,
step edits, and guideline/use protocols. The model is
constructed to adjust for both US and global inputs.
[0053] Inthe case of the substance use disorder compounds
compared in the example model described herein, it was
determined that medical efficacy was a higher predictor for
commercialization success than both the development of a
value proposition and the reimbursement, administration and
access factors (leading to a 4:3:3 ratio.)
[0054] Medical Efficacy Scaling (FIG. 5)
[0055] The scaling screen for medical efficacy acknowl-
edges that not all efficacy measures are considered equal to
health care service providers. Although the Food and Drug
Administration (FDA) may traditionally require only one
clinical endpoint to measure efficacy, the market may simul-
taneously value more than one. Additionally, if the science is
leading to the emergence of new endpoints to measure effi-
cacy, these new measures may have arising but less estab-
lished or validated value. One good example is illustrated
above in the model in the comparative weight of the absti-
nence endpoint versus the reduction in use endpoint. Tradi-
tionally, abstinence was a singular measure of medical effi-
cacy for substance use trials; today the FDA, health care
providers, and payers are beginning to realize the medical
benefits of the impact of reducing drug use on overall health
outcomes. Some of these outcomes include: reduction in
HIV/AIDS transmission, the spread of Hepatitis C, and emer-
gency room visits. Although abstinence is the ultimately
desired goal, reduction in use has recently been recognized as
a significant and important efficacy measure (thus the 2:1
ratio, as shown). Additionally, the FDA Pregnancy Category
classification for the technology is included as part of the
values weighted in either the medical efficacy or safety
screens. Although it is not a clinical measure, results in the
Pregnancy Category can profoundly affect use on specific
populations, (i.e., those of childbearing age), which may be
very important to the product’s success or failure in the mar-
ketplace. Category A or B ratings may positively impact the
medical efficacy profile in the marketplace, while Categories
C, D or X may be viewed as serious side effects and have a
significant impact on commercialization.
[0056] Side Effect Scaling (FIG. 6)
[0057] Not all side effects are created equal, even adjusting
for frequency and safety variability. Depending on the thera-
peutic category, and especially the competition of other thera-
peutic agents within the class, side effects are critical deter-
minants of a product’s risk/benefit ratio and its likelihood of
commercialization success. The scaling property of the soft-
ware tool gives the user the ability to adjust for the prioriti-
zation of these side effects specific to the demands of the
therapeutic category. In order to recognize the impact of these
side effects on patients, health care providers, payers, and the
FDA’s perception of drug approvability, the comparative
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value of the new intervention relative to older treatment alter-
natives must be considered. Furthermore, some side effects
may be interwoven with the intervention. For example, in the
case above, TA-CD has a relatively high frequency of head-
aches, but withdrawal from cocaine is also similarly associ-
ated with a high headache frequency. Therefore its signifi-
cance as a side effect is less important.

[0058] The side effect defined as addictive behaviors com-
prises not a single measure, but a constellation of measures.
This illustrates how the software can capture the complexities
of a therapeutic category and the challenges associated with
it. In the case of addictive behaviors, addicts can become
permanently addicted to their medicines or sell their medica-
tions on the black-market. This has resulted in a well-known
and very troublesome side effect consequence, and hence a
priority to the health care community, as represented by the
software scaling (1:1:3 ratio).

[0059] Risk Mitigation Scaling (FIG. 7)

[0060] The Risk Mitigation scaling screen is intended to
address two components of the mitigation of side effects:
actions that reduce the severity of the risk and actions that
create a positive or negative commercial impact.

[0061] First, mitigations can directly reduce the severity
and frequency of side effects, though the model makes these
adjustments to the total risk score by subtracting from the
severity multiplier. This is depicted here under “Mult” (for
multiplier) whose values can be adjusted through a series of
additive risk mitigation actions. The values for the set of
actions taken are subtracted in total from a single side effect
severity multiplier. (This total cannot exceed a designated
amount.) It is important for these adjustments to remain con-
sistent across all comparators in the model, including the
proposed new innovation. These scores should determine on
a case-by-case basis what the likely impact of the proposed
risk mitigation intervention would be on the side effect in
question.

[0062] For example, with respect to substance use disorder
drugs, patient contracts for misuse are an important way to
“pledge” patients for appropriate use and to help prevent drug
diversion, overdose, and/or misuse. These contracts are far
more effective, however, if they are also accompanied by an
intensive patient education program, which is also a risk
mitigation strategy. In the case of the new innovation, TA-CD,
patients on the new therapy have been shown to ingest more
than the normal dose of cocaine in order to try to override the
vaccine’s effect. Again, to protect against the potential for the
TA-CD side effects, it is necessary to educate the patients in
advance of therapy initiation about how the vaccine works
and why they must commit to the therapy with a contractual
understanding that there is “no going back on their therapy
commitment.”

[0063] Secondarily, in the right column called “Add,” the
software adjusts for the commercial impact of the proposed
risk mitigation strategies on market access and reimburse-
ment. For example, patient registries can positively control
misuse and mitigate potential adverse reactions; however,
many physicians will not write prescriptions for technologies
that they must manage through a registry because of the
concomitant time and paperwork demands. In this case, the
subtraction from the multiplier (by use of a patient registry)
that reduces side effect risk and therefore lowers risk score
can also be adjusted as an addition or subtraction to the risk
score using the right hand scaling column to account for the
potential negative or positive impact to commercialization.
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[0064] Value Proposition Measure Scaling (FIG. 8)
[0065] This scaling screen weights the spectrum of value
proposition factors that can translate the medical efficacy and
safety factors of the software into viable value proposition
components for payers, health care systems, and patients.
This “translation” involves the development of specific tools
and secondary clinical trial endpoints that will paint a com-
parative picture of the asset’s capabilities to deliver this spe-
cific value proposition relative to that of the competitors
under consideration.

[0066] In the case of the model presented above, the com-
ponents of the translation include those elements of the new
technology that present an economic value proposition to
payers, particularly in terms of the current standard of care.
Since drug abuse is a costly societal problem, the scaling
weights are adjusted to reflect these economic impacts. Addi-
tionally the software tool recognizes international develop-
ment: these assets use the Incremental Cost Effectiveness
Ratio (ICER) for evaluations in Europe through the National
Institute for Clinical Effectiveness (NICE) by considering
their budgetary boundaries for product reimbursement and
access. In the example presented here, arrests, re-incarcera-
tion, and physician clinic use are all substance use disorder
markers for creating secondary endpoints for the dispropor-
tionately high numbers of cocaine addiction sufferers who
enter the criminal justice system and require treatment.
[0067] Finally, thelast four components ofthe scaling chart
are measures of patient-reported outcomes that are used as
secondary endpoints to assess the impact of the treatment
intervention on the wellbeing and quality of the patient’s life.
[0068] Reimbursement & Administration Scaling (FIG. 9)
[0069] Marketdynamics include a wide array of factors that
impact the commercial success of a new technology. It must
include the perspectives of the patient, clinician, and payer.
The patients and providers determine the proper scaling for
use and administration. Oral formulations are generally pre-
ferred over injectable formulations for the patient. For the
provider, route of administration can impact reimbursement
from payers and plays a significant role in determining prod-
uct choice. Scaling for the payer is focused on cost savings
from a “systems” perspective in the private market and the
societal costs in a public market. These marketplace dynam-
ics are critical to the overall assessment of the value proposi-
tion for the new technology.

[0070] Global Risk & Benefit Scaling (FIG. 10)

[0071] The global risk and benefit scaling is the highest-
level assessment in the model. It is here that the user deter-
mines the relative weighting of risk and benefit for the thera-
peutic category of the asset under consideration. This ratio
between the risk and benefit is again very specific to a thera-
peutic category in question; for the products in this example
for substance use disorder, the relative benefit risk ratio is 2 to
1 based on the lack of effective treatment interventions in the
marketplace. The ratio recognizes not only the limited biop-
harmaceutical competition in existence today but also the
limitations of the alternative treatments currently in use,
including the enormous medical, personal, and societal costs
associated with less-than-optimal treatments.

[0072] Part III: Critical Factors

[0073] Medical Efficacy & Safety

[0074] A. Efficacy (FIG. 11)

[0075] The clinical efficacy measures are measures or met-

rics of what a new drug, vaccine or medical device does that
is efficacious or capable of producing the intended effects. In
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the software tool these measures are assigned levels of sig-
nificance to specific FDA-required or proposed primary end-
points. In the example of the substance use disorder vaccine
above (TA-CD), “reduction in use” is one such efficacy mea-
sure. Here, the model presents comparisons of efficacy values
achieved by the target drug (or vaccine) in the clinical devel-
opment program against two comparators currently in use in
the marketplace. (See top of screen for pull-down menu item
“Current product” tab in the floating blue box. This is used to
alternate between the comparator drugs, in this case Subox-
one® and Vivitrol®, loaded as comparators.) In the example
above, the percentages refer to the percentage-of-substance-
use reduction for the substance of abuse in question as defined
by the clinical trial parameters. Multiple screens can be cre-
ated to capture all efficacy measures related to the therapeutic
class under review. The levels of significance are unique to the
therapeutic area and are established by the stakeholder com-
munity’s assessment. Generally for medical measures, the
body of relevant physicians will determine the significance of
achieved results; however, any relevant stakeholder in the
healthcare value chain can assign value to these trial efficacy
measures. Hach level of significance has a specific benefit
score assigned to it that then becomes a component of the total
cumulative score of total benefit in the model scorecard.

[0076] B. Safety
[0077] Pregnancy (FIG. 12)
[0078] The FDA Pregnancy Category classification rates

the relative safety of new innovations on unborn children that
reflects the perceived risks of use of a product on women of
childbearing age. These designations can have a significant
effect on usage depending on the therapeutic category in
question. Some of the categories, (such as Category X) are so
onerous as to create the need for extensive risk mitigation
plans. In the case of the example product above, TA-CD is
forecast to be relatively benign in pregnant women (Category
B) relative to the Category C rating of its comparators, mean-
ing that the TA-CD has not demonstrated untoward effects on
the unborn in animal clinical trial models. This could be
particularly relevant for drug addicts who are often young
women.

[0079] CIOMS Classification (FIG. 13)

[0080] This safety screen of the model reflects two compo-
nents of a risk score, with both components expressed in
terms defined by the Council of International Organizations
of Medical Sciences (CIOMS), Workgroup IV in 1998. This
international body set standardized definitions for frequency
and severity of side effects, that are now commonly used in
clinical trials by the biopharmaceutical industry and are used
in this example herein. The frequency component of the
safety measures are multiplied by the severity component to
yield a total risk score. Although frequency rates for occur-
rence are quantitative measures across all diseases states,
severity ratings are qualitative in nature. In other words,
depending on the specific disease state and comparator medi-
cines in use, the tolerance for a particular side effect varies
from product to product and must therefore have a signifi-
cance rating relevant to the specific stakeholder community.
This usually includes the physician community, but payers,
health care systems, and patients can all play a role in this
evaluation. In the case of TA-CD, headaches often accom-
pany withdrawal from drugs of abuse, and hence this side
effect is considered to be frequent. Additionally, the effect is
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not viewed as particularly consequential within the context of
the addiction being treated,; i.e., the risk/benefit ratio warrants
the product usage.

[0081] Value Proposition
[0082] A. Risk Mitigation Strategy (FIG. 14)
[0083] Risk mitigation strategies have become increasingly

important in the management of the risk/benefit ratio of
emerging health care interventions. Companies that do not
actively plan these strategies for their new technologies face
both marketplace and regulatory approval peril. Within the
current environmental context, both the FDA and payers now
view risk over benefit as the tipping point in health technology
assessment. The software model presents the principal risk
mitigation options available. By choosing specific interven-
tions, the frequency and severity of side effects can be
reduced and integrated into the overall value proposition for
the product. The impact of the risk mitigation intervention on
the risk score is adjusted by subtracting the intervention val-
ues from the multiplier values of the severity scores of the
related side effects. This action lowers total risk by assuming
that the intervention will lower side effect severity; in reality,
the risk may be lowered by a decrease in the frequency of side
effect occurrence as well.

[0084] In this example, particular interventions have been
chosen to offset the specific side effects of TA-CD. All of the
presented strategies have the potential to offset the addict’s
tendency to try to overcome the product’s capability to block
the reward effects of the drug of abuse. The goal is to create an
optimized approach to risk reduction that mitigates safety
concerns without significantly compromising optimized
product use potential. This selection process takes into
account the specific risk mitigation strategies of the compara-
tor products that may “benchmark”™ expectations with the
FDA (or possibly have been previously mandated by them),
with healthcare providers and with payers and their delivery
systems.

[0085] Inthe example above, lab tests are generally used to
measure drug toxicity, but in this case, the lab test is per-
formed on a periodic basis to ensure that the drug user is not
returning to the use of the substance of abuse. Excessively
high metabolites of cocaine in the urine would indicate that
the patient is attempting to override the blockade of the vac-
cine. Since lab tests for drug use are frequently part of addic-
tion treatment programs, the intervention is not considered a
commercially onerous intervention, although its impact on
reducing risk could be significant.

[0086] Societal Economic Value (FIGS. 15-16)

[0087] The value proposition section considers critical
areas where the medical efficacy and safety factors of the
asset can be translated into viable value proposition compo-
nents for payers, health care systems, and patients. This
“translation” involves the development of specific tools and
secondary clinical trial endpoints that will paint a compara-
tive picture of the asset’s capabilities to deliver a specific
value proposition relative to that of the competitors under
consideration.

[0088] In the case of the example presented above, an eco-
nomic value proposition to payers, particularly in terms of the
current standard of care, is best translated by looking at the
cost effectiveness of TA-CD as compared to the impact of
other treatment interventions for substance use disorder. TA-
CD has no direct comparators since it is first to market in this
therapeutic class. However, since drug abuse is a costly soci-
etal problem, the model chooses economic determinants of
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value in secondary endpoints to further translate benefits of
the product. These will probably be followed in late stage
development with more specific translational tools of eco-
nomic assessment that measure impact on total system expen-
ditures following the use of TA-CD, including “broader”
societal costs of reduced criminal justice outlays for crime,
treatment, incarceration, and justice system processing.
[0089] The value proposition that translates medical effi-
cacy into specific data points using arrest frequency, rates of
re-incarceration, and physician or clinic use tracks with value
proposition development of other drugs of abuse. These are
primarily markers for economic benefit; however, they also
represent medical and societal benefit to large payers such as
governments (state and federal) and employers. In the case of
substance use disorder, federal and state arrests for trafficking
and use of illicit drugs is high, creating a considerable finan-
cial burden to correctional systems. Therefore, the viability of
creating a value proposition around these markers is a strong
indication of marketplace success.

[0090] Patient Reported Outcomes (FIG. 17)

[0091] Patient (or caregiver) reported outcomes (PROs/
CROs) represent a broad spectrum of tools that defines value
from the perspective of technology users or those who care
for these patients. If strategies for using these tools are dis-
cussed and negotiated with the FDA at an earlier stage of
development, they can be used as part of the promotional
label of the biopharmaceutical or device at the time of its
approval and thus support commercialization goals. Further-
more, PROs/CROs can support the clinical package by fram-
ing the impact of a medical intervention on a patient or car-
egiver’s overall quality of life, including physical, emotional,
social, and cognitive impacts.

[0092] In the case of TA-CD illustrated above, four tools
are used to evaluate these dimensions of quality of life. The
SF36, ED50, QLESQ and the ASI Lite are all designed to
measure these multi-dimensional elements of patient
improvement, with ASI-Lite being specific to addicts. The
depression tool is intended to capture the impact of the inter-
vention on quality of life from the perspective of a generalist
tool that will evaluate the emotional domain of quality. This
tool selection was based on a knowledge of the mechansim of
action of TA-CD as well as an understanding of its clinical
and stakeholder benefits.

[0093] ICER Budgetary Boundaries (FIG. 18)

[0094] In the development of the economic value proposi-
tion for payers, the software tool supports international as
well as US development by using the ICER for calculating
budgetary constraints in European markets. The ICER is cal-
culated and assessed through NICE in the United Kingdom,
which then determines whether their National Health Service
will reimburse for the new technology based on its incremen-
tal value contribution to their countrywide health care system.
The ICER is currently set at approximately US$50,000.
[0095] Inturn, other European countries will use the results
from NICE and make their own translations of this analysis.
By considering these budgetary boundaries for product reim-
bursement and access, the software user can predict whether
a value proposition can be developed from the clinical data
that can support its commercialization success in a major
market beyond the US. The software tool can be customized
to reflect many such government or private sector budgetary
tools that determine value based on a set of evaluative criteria.
In the case of TA-CD, the “very favorable” rating for ICER
reflects the ability of the product to impact medical treatment
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as well as social costs, especially within the context of the
limited options currently in the marketplace.

[0096] Biomarker Test Availability (FIG. 19)

[0097] A biomarker or biological marker is defined as a
characteristic that is objectively measured and evaluated as an
indicator of normal biological processes, pathogenic pro-
cesses, or biological responses to a therapeutic intervention.
See, Biomarkers Definitions Working Group (2001), Clinical
Pharmacology and Therapeutics, 69, pp. 89-95, which is
incorporated by reference herein in its entirety. Included in
this definition is a genomic biomarker that is a DNA and/or
RNA characteristic that is an indicator of normal biological
processes, pathogenic processes, and/or response to thera-
peutic or other interventions.

[0098] It is now understood that biomarkers will play a
significant role in value proposition development as well as
cost-effective innovation delivery. Biomarkers can reduce
uncertainty in drug, biologic or device use by providing quan-
titative predictions about their performance. Biomarkers can
translate generalized study results into superior efficacy out-
comes and reduced risks for subpopulations revealed by the
markers. These can include patient subgroups with specific
genetic deficiencies or those with surrogate endpoints reveal-
ing predictors for product efficacy or safety failure.

[0099] Inthecase of TA-CD approximately 25% of patients
who smoke “crack cocaine” fail to produce specific antibod-
ies for the cocaine vaccine. This is due to the production of
natural, non-specified antibodies in response to the hot crack
splinters in the lungs of patients that create an innate immu-
nological response. These antibodies however, known as the
IgM type, prevent the cocaine antibodies specific to the vac-
cine from forming and are therefore predictors of a patient
subpopulation for whom the vaccine will not be effective.
[0100] The biomarker to predict the presence of the IgM
antibody type is a simple blood test for its measurement.
Given that the vaccine already presents certain challenges for
efficacy, the elimination of any factors reducing response
rates has enormous significance in the creation of the value
proposition. These improved effects on efficacy can, in turn,
increase cost effectiveness, patient outcomes, quality of care
metrics and payer or reimburser acceptance.

[0101] Reimbursement & Administration
[0102] A. Key Delivery Considerations (FIGS. 20-24)
[0103] One of the key components of the success of a new

technology in the marketplace is the functionality of the prod-
uct in its delivery system. For a vaccine, this crosses a wide
spectrum of delivery considerations including reconstitution
and its stability at room temperature (FI1G. 20).

[0104] Refrigeration, shelf life, and light sensitivity are
factors of concern in comparisons of most injectable versus
oral preparations (FIG. 21). This explains why TA-CD (a
vaccine) has an unfavorable rating in the measure.

[0105] Similarly, the measure of use surrounding the
administration by needle versus oral, plus the viscosity of the
compound (FIG. 22) which drives needle gauge (and there-
fore administration trauma!) adversely aftects TA-CD versus
SUBOXONE in the software prediction, but not against the
other injectable comparator, VIVITROL, which requires an
extremely large needle to administer a highly viscous solu-
tion.

[0106] Temperature control during shipping and special-
ized distribution are important aspects of many injectable
products, including vaccines (FIG. 23). These determine
costs and complexity relative to oral medications and can
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increase the commercialization risks. Therefore, as in the case
of the software example given here, the rating for TA-CD is
unfavorable.

[0107] Finally, TA-CD will not require placement on the
narcotic schedule, creating a highly favorable rating for this
component (FIG. 24). This is important since narcotic sched-
uling impacts distribution, physician credentialing, and mar-
ket use. SUBOXONE, one of the comparators, required sig-
nificant marketplace preparation in order to overcome its
status as a narcotic.

[0108] Key Government Market Drivers (FIGS. 25-28)

[0109] Predictors for marketplace access are based on the
comparator products’ access challenges in the same markets.
Markets for access are chosen based on the 80/20 rule of
looking to key customers who will impact the majority of the
business.

[0110] Inthe case of substance use disorder drugs, the core
assumption driving the model is that the criminal justice
system will be the primary access feeder for TA-CD use.
Furthermore, trends towards both federal and state programs
that offer treatment versus jail time (i.e., alternative sentenc-
ing) will be a significant predictor of the product’s commer-
cialization opportunities (FIG. 25).

[0111] Since 80% of substance abuse treatment is paid
through the government, public funding will be critical to the
success of any new drug for this disorder. In this example, the
top ten states (ranked by population size) are assessed based
upon their use of alternative sentencing or diversion programs
(FIG. 26). A favorable rating indicates a strong potential
market for substance abuse therapies.

[0112] The third screen recognizes that Medicaid is the
primary payer for these treatment services, and, in particular,
recent changes in the law (e.g., the Patient Protection and
Aftfordable Care Act of 2010) further support that expanded
care for low income individuals will provide the funding to
pay for these services (FIG. 27). The model captures the top
ten programs in Medicaid (by population size) and measures
the opportunity for TA-CD success in gaining access as favor-
able, given its specific profile and the needs of the payer.

[0113] The last screen in the government market basket
reflects one point of care delivery, that is, the drug rehabili-
tation centers (FIG. 28). In reality, these may also represent
private sector payer access as well. Rehabilitation centers
have more limited durations of stay than the vaccine primary
series and booster programs demand (think of the number of
shots required for children to get their vaccinations). Conse-
quently, TA-CD has been rated as a “Possible” success within
these institutions.

[0114] European (EU) & Rest of World (ROW) Access
(FIG. 29)
[0115] The final screen in the model reflects predictions for

specific global markets that can offer commercial viability for
TA-CD. In this example, these non-US markets were selected
with the epidemiological rates of incidence and prevalence of
substance use disorder for cocaine use in mind. All of the
selected markets were ranked “Favorable,” reflecting the cost
savings advantage of a vaccine versus daily intervention with
an oral therapy. Given the extant cost-driven environment,
however, making the case for new biologicals will be
demanding, which is why the ranking was not “High.” Each
country selected had to pass certain criteria for both a “will to
treat” and a “will to pay” in order to be ranked “Favorable” in
terms of market access.
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[0116] Part IV: Value Assessment
[0117] Scorecard (FIGS. 30-31)
[0118] Asshown in FIG. 30, the scorecard is a compilation

of data from the three categories outlined above: technology
benefits/risks, value proposition, and market dynamics, with
relative scaling factors applied. The scorecard provides a
view of the final risk and benefit scores while displaying
success and failure indicators for each of the three areas.
Indicia, such as color and shape coding, can be used instead
of, or in addition to, showing numeric scores. For example,
colors can be coded from green, representing highly favorable
outcomes, through red, depicting highly unfavorable out-
comes for the therapy. Yellow and orange can represent the
gradation between these extremes. Circles can represent the
current scores. The scorecard represents a snapshot in time.
As variables change in the model, such as the addition of new
clinical trial data, the model instantaneously recalculates the
risks and benefits. Changes in color depict changes to the data
entered for the product.

[0119] The scorecard can also be viewed in a numeric for-
mat (as in FIG. 31), providing the user with the benefit and
risk scores for each of the data points. The color coding
follows the same practice described above. Changes between
present and past scorecard ratings can be represented by both
color and shape changes. For example, upward and down-
ward arrows can represent an improvement or decline in
results from the previous reporting period. A status quo mea-
surement can be represented by circles instead of arrows and
fully completed results for any metric can be represented by
squares.

[0120] Product Graph (FIG. 32)

[0121] The final view of the product’s value proposition is
depicted on a graph along with the comparators. The y-axis
represents the overall risk scores for the product. The x-axis
represents the overall benefit scores. The ideal location for the
product is in the bottom right quadrant of the graph, where
benefit is high and risk is low. The graph shows the relative
value proposition for each product and also provides guid-
ance for product price points in the market. The graph is
defined as an “X” and “Y” coordinate two-dimensional
graph, located in Quadrant 1 of the Cartesian plane conven-
tion, which has four quadrants. Risk is considered a negative
characteristic, usually placing it as the second coordinate of
the convention (x, y) along the negative y-axis below the zero
point. However, given the concern for “rising” or “intensify-
ing” risk factors, and how analysts and reviewers typically
refer to a “rising risk”, using the y-axis above the zero point
fits thatidea. Therefore, although not technically accurate, we
will use that commonly-referenced convention. Most govern-
ment and business convention demands use of Quadrant 1 to
explain ideas while referencing a graph/Cartesian coordinate
using (X, y) coordinate graphs.

[0122] Market positioning on the graph is accomplished by
setting an overlay of two lines in Quadrant 1 as detailed in the
above screen shot. The midpoints are the average of the ben-
efit scores of the existing market or proxy products for the
x-axis and the average of the risk scores for the y-axis. The
new market product’s scores are not included in either of
these average value calculations. The existing products are
then positioned on the graph from their benefit scores as the x
component and the risk scores as the y component. In addi-
tion, it will be observed that their positioning will also be
relative to the average value lines of benefit and risk, either
above or below, or to the right or left of these lines. This then
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sets the average values and outer boundaries of the market as
it exists and how the marketed products therein are currently
positioned for commercialization success.

[0123] Finally, the new market product x value is its Benefit
score and its y value is derived from its risk score. These are
then used to locate its position on quadrant 1, relative to A) the
existing market products, B) the secondary lines, and C) the
existing market product benefits and risks. This visual display
provides added clarity for product pricing, development and
justification of further investment for the product’s research
and development program.

[0124] Part V: Summary

[0125] A primary purpose of the evaluative tool described
herein is to support the assessment of technologies during
development in order to make critical decisions for an opti-
mized development plan and for assessing the feasibility of
continued investment. This software tool is the first to mea-
sure, weight, and integrate all of the critical factors that come
into play in the development of a risk/benefit profile of a
technology relative to its competitors, benchmarked around
clinical trial measures, in order to determine its development
and commercialization success.

[0126] The benefits of the software tool over existing tech-
nologies are many:

[0127] Provides for a consolidation of large amounts of
data into a simplified scorecard for critical decision-
making in medical innovation development, thus elimi-
nating the need for unnecessary paperwork and uncon-
trolled and unmeasured processes;

[0128] Defines and distills the risk/benefit ratio of both
medical innovation development and commercializa-
tion into easy-to-understand factors;

[0129] Allows for easy and early recognition of critical
factors supporting or challenging innovation success;

[0130] Creates a comprehensive comparative effective-
ness framework for evaluating new drug therapies for
financing, development, acquisition or utilization;

[0131] Allows for a competitive analysis of drugs, bio-
logics or devices in development relative to the current
standard of care, or relative to those products that have
proven the greatest marketplace or stakeholder accep-
tance.

[0132] Positions new assets in development for the most
likely overall development and marketplace success,
based on the track record of either competitors or market
surrogates with the same market criteria, value proposi-
tion development and stakeholder community interests.

[0133] While this invention has been described in conjunc-
tion with the various exemplary embodiments outlined above,
it is evident that many alternatives, modifications and varia-
tions will be apparent to those skilled in the art. Accordingly,
the exemplary embodiments of the invention, as set forth
above, are intended to be illustrative, not limiting. Various
changes may be made without departing from the spirit and
scope of the invention.

What is claimed is:

1. A computer system, comprising:

an input device;

an output device;

a processor configured to

for each of a plurality of medical treatments,
receive, using the input device, information relating to

benefits and risks for each of a plurality of prede-
termined critical factors;
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assign a weight to each of the predetermined critical
factors to reflect relative importance of each critical
factor;

score each of the critical factors, using the input infor-
mation in accordance with the assigned weighting;
and

output a scorecard including, for each of the medical
treatments, information relating to the scored criti-
cal factors for that medical treatment.

2. The computer system of claim 1, wherein the scorecard
includes indicia of each of the scored critical factors.

3. The computer system of claim 2, wherein the indicia
includes a color.

4. The computer system of claim 1, wherein the scorecard
includes a numeric value for each of the scored critical fac-
tors.

5. The computer system of claim 1, wherein the scorecard
includes a row for each of the medical treatments, each row
including one of indicia and a numeric value for each of the
scored critical factors for each of the categories.

6. The computer system of claim 1, wherein the scorecard
includes a total benefit score and a total risk score for each of
the medical treatments.

7. The computer system of claim 1, wherein the processor
is further configured to output a graph showing a total benefit
score and a total risk score for each of the medical treatments
plotted thereon.

8. A computer system, comprising:

an input device;

an output device;

a processor configured to

(a) assign a total potential score;

(b) apportion, according to a first predetermined ratio,
the total potential score into a total potential benefit
score and a total potential risk score;

(c) apportion, according to a second predetermined
ratio, the total potential benefit score among each of a
plurality of predetermined categories to arrive at a
total potential benefit score for each of the predeter-
mined categories;

(d) apportion, according to a third predetermined ratio,
the total potential risk score among each of a plurality
of predetermined categories to arrive at a total poten-
tial risk score for each of the predetermined catego-
ries; and

(e) for each of the plurality of predetermined categories,
assign to each of a plurality of predetermined critical
factors associated with that category a critical factor
weighting;

(f) for each of a plurality of medical treatments, deter-
mine a score for each of the predetermined critical
factors, the score calculated using a value inputted
using the input device, and if the critical factor is
classified as a benefit, the total potential benefit score
for the category associated with the critical factor
weighted by the critical factor weighting; or, if the
critical factor is classified as a risk, the total potential
risk score for the category associated with the critical
factor weighted by the critical factor weighting; and

(g) using the output device, output a scorecard including,
for each of the medical treatments, information relat-
ing to the scoring.

9. The computer system of claim 8, wherein the scorecard
includes a row for each of the medical treatments, each row
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including one of indicia and a numeric value for each of the
scored critical factors for each of the categories.

10. The computer system of claim 8, wherein the scorecard
includes a total benefit score and a total risk score for each of
the medical treatments.

11. The computer system of claim 8, wherein the processor
is further configured to output a graph showing a total benefit
score and a total risk score for each of the medical treatments
plotted thereon.

12. A computer-implemented method for assessing medi-
cal treatments, comprising:

(a) assigning a total potential score;

(b) apportioning, according to a first predetermined ratio,
the total potential score into a total potential benefit
score and a total potential risk score;

(c) apportioning, according to a second predetermined
ratio, the total potential benefit score among each of a
plurality of predetermined categories to arrive at a total
potential benefit score for each of the predetermined
categories;

(d) apportioning, according to a third predetermined ratio,
the total potential risk score among each of a plurality of
predetermined categories to arrive at a total potential
risk score for each of the predetermined categories; and

(e) for each of the plurality of predetermined categories,
assigning to each of a plurality of predetermined critical
factors associated with that category a critical factor
weighting;

(D) for each of a plurality of medical treatments, determin-
ing a score for each of the predetermined critical factors,
the score calculated using an input value, and if the
critical factor is classified as a benefit, the total potential
benefit score for the category associated with the critical
factor weighted by the critical factor weighting; or, ifthe
critical factor is classified as a risk, the total potential
risk score for the category associated with the critical
factor weighted by the critical factor weighting; and

(g) graphically presenting a scorecard relating to the scored
critical factors for each of the medical treatments.

13. The computer-implemented method of claim 12,
wherein the scorecard includes indicia of each of the scored
critical factors.

14. The computer-implemented method of claim 13,
wherein the indicia includes a color.

15. The computer-implemented method of claim 12,
wherein the scorecard includes a numeric value for each of
the scored critical factors.

16. The computer-implemented method of claim 12,
wherein the scorecard includes a row for each of the medical
treatments, each row including one of indicia and a numeric
value for each of the scored critical factors for each of the
categories.

17. The computer-implemented method of claim 12,
wherein the scorecard includes a total benefit score and a total
risk score for each of the medical treatments.

18. The computer-implemented method of claim 12,
wherein predetermined categories relate to one or more of
benefits and risk, value proposition, and market dynamics.

19. The computer-implemented method of claim 12, fur-
ther including the step of adjusting one or more of the first
predetermined weighting, the second predetermined weight-
ing, and the third predetermined weighting.

20. The computer-implemented method of claim 19,
wherein the step of adjusting includes accepting screen input
values representing weighting values and using the screen
input values in place the one or more predetermined
weighting.



