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1
TOOL FOR THE COMMUNICATION OF
TREATMENT OPTION RISKS AND
BENEFITS

CROSS REFERENCE TO RELATED
APPLICATION

Background of the Invention

The present invention relates to a tool to assist physicians
in assessing risks and benefits of multiple medical treatment
options and explaining them to their patients and in particu-
lar to a tool providing a simple visualization of risk and
benefits tailored to a particular patient.

Accurate physician-patient communication is a central
tenet of shared decision making (SDM), an approach which
encourages providers and patients to review the best avail-
able data when making treatment decisions to make
informed care choices. Shared decision-making is particu-
larly important in areas such as cancer treatment, where
beneficial treatments may carry significant risks in toxicity
or cost. While the physician can evaluate the technical
dimensions of medical decision-making, in most cases, the
final decision will be highly dependent on the patient’s
preferences with respect to balancing risk and benefit,
increasing the complexity of the evaluation.

Decision aids (DA) for specific diseases have been devel-
oped but are not always successful. In a study of patients
with incurable lung or colorectal cancer, 69%-81% of
patients did not understand that chemotherapy was not at all
likely to cure their cancer. In interviews of patients with
acute myeloid leukemia, 74% of patients estimated their
chance of cure to be greater than 50%, despite physician
estimates of cure being less than 10% for 89% of patients.
Weeks J C, Catalano P J, Cronin A, Finkelman M D, Mack
JW, Keating N L and Schrag D 2012 “Patients’ Expectations
about Effects of Chemotherapy for Advanced Cancer” New
England Journal of Medicine, 367 1616-25.

The complexity of the decision-making process arises
from an increasing number of treatment options with dif-
ferent risks including not only toxicity, but also cost and
inconvenience. This complexity can hamper a full under-
standing the options and trade-offs and thus present an
obstacle to the patient and physician arriving at best treat-
ment option.

SUMMARY OF THE INVENTION

The present invention provides a communication tool that
abstracts complex trade-offs with respect to medical treat-
ment options into a simple risk-benefit display. The risk-
benefit display locates the various treatment options within
a two-dimensional area simultaneously depicting both risks
and benefits for each treatment option, greatly simplifying
comparison. The display further allows an overlay showing
the patient’s risk-benefit preferences and providing a method
of quickly identifying a best or best set of treatment options.
Flexible and interactive setting of patient preference as well
as categories of risks and benefits, allow the user to consider
various alternatives.

More specifically, in one embodiment, the invention pro-
vides a tool for visualizing medical treatment options and
includes a processor executing program instructions stored
in a computer-readable storage medium and providing a
display to receive information for a given patient character-
izing a risk-benefit preference by the patient with respect to
medical treatment and to provide a display of a set of
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multiple treatment option markers associated with different
medical treatment options and arranged in a display area
along a first axis according to treatment option benefits and
along a second axis according to treatment option risks. The
received information is used to superimpose on the display
an iso-preference boundary of equal risk-benefit preference
by the patient.

It is thus a feature of at least one embodiment of the
invention to simplify the assessment and treatment options
without obscuring individual risks and benefits and while
preserving the ability to respect an individual patients’
risk-benefit preference.

The iso-preference boundary may intersect at least one
marker indicating a treatment option.

It is thus a feature of at least one embodiment of the
invention to allow display of the iso-preference boundary to
provide context for the options by anchoring it to a particular
treatment option.

A treatment decision iso-preference boundary would
intersect at least one treatment option marker.

It is thus a feature of at least one embodiment of the
invention to demarcate a preferred treatment option based on
the patient’s risk-benefit preference.

The iso-preference boundary may be represented by a
band having at least one of a risk extent and benefit extent
of at least 5%.

It is thus a feature of at least one embodiment of the
invention to visually display an indication of imprecision
likely implicit in the risk-benefit preference.

The tool may further highlight treatment option markers
on the iso-preference boundary and/or on a side of the
iso-preference boundary of higher probability of benefit.

It is thus a feature of at least one embodiment of the
invention to visually indicate preferred treatment options.

The markers may provide varying areas in the display
area according to empirical uncertainty in the risk and/or
benefit of a treatment option represented by the marker, with
treatment options associated with larger uncertainty having
larger areas.

It is thus a feature of at least one embodiment of the
invention to visually display an indication of the uncertainty
of the risk or benefit associated with a particular treatment
option.

The first and second axes may have a range of 0 to 100%.

It is thus a feature of at least one embodiment of the
invention to provide a simple, consistent, and readily under-
stood scale that can be applied across different benefits and
risks to allow comparison.

The processor may further accept an input selection of
categories of benefits and may use the input selection of
categories to locate the markers and the iso-preference
boundary along the first axis of the display area.

It is thus a feature of at least one embodiment of the
invention to allow the user to indicate specific benefits of
concern, for example, but not limited to, survival time,
objective response, and clinical benefit.

Likewise, the processor may further accept inputs of
categories risks and use the input selection of categories to
locate the markers and the iso-preference boundary along
the second axis of the display area.

It is thus a feature of at least one embodiment of the
invention to allow the user to indicate specific risks of
concern, for example, but not limited to, any adverse medi-
cal event, adverse medical events over a predetermined
threshold, and specific organ toxicities.
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In some cases, the categories maybe selected from the
group consisting of: direct cost to the patient and indirect
cost to the patient.

It is thus a feature of at least one embodiment of the
invention to capture countervailing considerations with
respect to treatment options that go beyond toxicities.

The information for a given patient characterizing the
risk-benefit preference by the patient maybe entered by an
interactive control manipulable by the user.

It is thus a feature of at least one embodiment of the
invention to allow improved comprehension of the display
of treatment options by allowing perturbation or change in
the assumptions of risk-benefit.

The processor may further execute to display multiple
markers associated with a given medical treatment option
over different times during a patient treatment with the given
medical treatment option indicating a change in the risk-
benefit of the given medical treatment option informed by
patient experience with respect to a given treatment.

It is thus a feature of at least one embodiment of the
invention to provide a tool that can be used on an ongoing
basis to determine whether a treatment option is satisfying a
patient’s risk-benefit preference.

The processor may further accept inputs of medical
procedure categories and provides a display of a set of
multiple treatment options according to an input of a medi-
cal procedure category.

It is thus a feature of at least one embodiment of the
invention to provide a tool that can work with a variety of
different disease categories.

The processor may further receive patient-specific clinical
information for a given patient, and the treatment option
risks or benefits for the treatment options may be based on
the patient-specific information.

It is thus a feature of at least one embodiment of the
invention to tailor the risk and benefits to known patient
clinical information such as age and gender.

The processor may further receive a user-selectable maxi-
mum risk level and a minimum benefit level and may display
only markers associated with treatment option benefits
above the minimum benefit level and treatment option risks
below the maximum risk level.

It is thus a feature of at least one embodiment of the
invention to permit further simplification of the display for
a patient by removing outlier treatments.

These particular features and advantages may apply to
only some embodiments falling within the claims and thus
do not define the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a simplified block diagram of an electronic
computer suitable for use with present invention providing
a processor communicating with an electronic memory
holding an executable program and multiple data files and
further communicating via the user terminal providing a
graphic display and user input interface;

FIG. 2 is a logical diagram of a data file of FIG. 1 showing
organization and categorization of medical procedures’ risks
and benefits;

FIG. 3 is a flowchart showing the principle steps of the
executable program of FIG. 1;

FIG. 4 is an example screen display produced on the
graphic display and showing multiple markers associated
with treatment options arranged in a risk-benefit space, the
latter also showing an iso-preference boundary being a locus
of equal risk-benefit preference points for a given patient
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and further showing user controls for various inputs for
defining risks and benefits and the risk-benefit preference of
the patient;

FIG. 5 is a simplified representation of the risk-benefit
map of FIG. 4 showing placement of a location of the
iso-preference boundary;

FIG. 6 is a fragmentary view of FIG. 4 showing multiple
user controls for providing a risk-benefit reference com-
prised of medical and nonmedical risks and benefits;

FIG. 7 is a simplified representation of the risk-benefit
map of FIG. 4 showing inputs to define maximum risk and
minimum benefit; and

FIG. 8 is a simplified view of the display of FIG. 4
showing a trajectory of a given marker over a span of a
patient treatment displayed with respect to the patient’s
iso-preference boundary and useful for reassessing treat-
ment option.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to FIG. 1, an apparatus for displaying
medical treatment options 10 may provide a graphic display
12, for example, an LCD monitor or the like, but also include
a static display system such as printers on which graphic
images can be generated and presented to a user. The
apparatus 10 further includes a user input 14, for example,
a keyboard, mouse, trackball, or touchscreen overlay for
receiving information related to medical treatment.

The graphic display 12 and user input 14 may commu-
nicate with an electronic computer 16, for example, having
one or more processors 18 that may execute a stored
program 20 held in an associated electronic memory 22. The
execution of the stored program 20 may also make use of a
stored data file 24.

Referring now to FIG. 2, stored data file 24 may provide
for a data structure providing the risks and benefits of
different medical procedures. Logically, the data file 24 may
be organized for retrieval, for example, as a database, having
a set of rows 30 and columns linking medical procedures,
risks, benefits, patient information and the like. For example,
a first column may provide medical conditions 32. For
example, the medical conditions 32 may include but not be
limited to: Metastatic Melanoma, Non-Small Cell Lung
Cancer (NSCLC), and Metastatic Castration-Resistant Pros-
tate Cancer (mCRPC) as depicted in this example. Within
each of these categories of medical conditions 32 and as
indicated by a second column, multiple treatment options 34
may be listed, in this example including but not limited to
treatment options using Ipilimumab, Nivolumab, Ipilim-
umab plus Nivolumab, or Pembrolizumab.

For each of these treatment options 34, a set of risks 36
and benefits 38 indicated by corresponding columns may be
provided.

These risks 36 may in turn be categorized, for example, as
adverse medical events, or nonmedical risks such as cost,
and may denote a probability from 0 to 100% indicating the
chance of realizing that risk. Each of these categories of
risks 36 can be further subdivided; for example, the category
of adverse medical events can be subdivided into adverse
medical events, only serious adverse medical events accord-
ing to some predefined standard, or specific organ toxicities
such as colitis or pneumonitis. Similarly, the cost category of
risks 36 can be subdivided into direct costs (for example,
payments for medical services and supplies borne by the
patient) and indirect costs (for example, burdens in time,
opportunity cost from work absence, travel to the treatment
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site, etc.) and each category further subdivided to dollar
thresholds. Generally, these risks 36 for each of these
categories may be determined through literature studies or
surveys and may each be associated with an empirical
uncertainty value 40. The number of categories may change
depending on available information.

In a similar way, the benefits 38 may be organized in the
various subcategories, for example, being survival fraction
at a user-selected time cutoff (e.g., proportion of patients
surviving at 12 months), objective response rate (the pro-
portion of lesions achieving a shrinkage in tumor size), and
clinical benefit (the proportion of patients benefiting from
treatment and continuing on therapy by clinical assessment).
Like the risks, the benefits may also be subdivided, for
example, providing benefits broken down into different
ranges of survival time, again each benefit or subcategory
being assigned a probability from O to 100% derived from
literature searches or the like, and may be associated with an
empirical uncertainty value 40.

The initial risk-benefit assessments are population-based
average risk-benefits, while each individual patient can be
different from this average. For this reason, the risks 36 and
the benefits 38 may be further associated with patient-
specific risk factors 42 and patient-specific benefit factors 44
that can modify the risks 36 and benefits 38 according to
patient-specific clinical information such as gender, age,
genetic markers, radiological imaging findings, and various
biomarkers (e.g., molecular biomarkers, imaging biomark-
ers), blood tests, genomic data, radiological images, patient
risk factors, family history, or the like. Again this informa-
tion can be extracted from empirical studies or literature
searches and will generally be updated from time to time as
stored in the data file 24.

Referring now also to FIGS. 3 and 4, the program 20 may
begin execution as indicated by process block 50 by accept-
ing from the physician or a patient an input of a medical
condition 32, for example, metastatic melanoma, in this
example by selecting a tab 52 on a display 54 output on
display 12.

Based on the selected medical condition 32, and as will
occur upon each input step, the display 54 will update
appropriately, in this case to show a set of possible treatment
options 34 for the medical condition 32 each identified by a
check box 62 or other input method. All or some of these
treatment options 34 may be selected by the user and an
input received according to process block 64.

Based on the selection of the medical condition 32 and
treatment options 34, the display 54 will update to indicate
patient-specific risk factors 42, patient-specific benefit fac-
tors 44, and particular benefits 38 and risks 36 associated
with those treatments 62 and that medical condition 32, for
example, each of these options assigned to check boxes 60
and 67 as depicted. Per process blocks 68 and 70, particular
patient-specific risk factors 42 or patient-specific benefit
factors 44 and particular categories of risk 36 and benefit 38
may be selected and received as inputs by the program 20.
In this example, the risks 36 as depicted are only medical
risks; however, the invention contemplates categories of
cost, etc. may also be considered as risks and presented.

Per process block 72 of FIG. 3, the program 20 may then
receive a patient risk-benefit preference 101 (shown in FIG.
1 after storage in the electronic memory 22) representing the
patient’s attitude with respect to a trade-off between risks 36
and benefits 38 of the type selected. In one embodiment, this
preference may be obtained, for example, using a slider 74
on a display for output to the display 12 manipulated by the
user. This slider 74 importantly provides an interactive
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qualitative way to input the patient preferences that require
atrading off of risk and benefit (that is both low risk and high
benefit cannot be obtained at once). The slider 74 may be
labeled dynamically according to the risks 36 and benefits
38 selected and, accordingly, in this example, show a
trade-off between benefits and toxicity (rather than a more
general risk) tailored to the fact that only toxicity risks were
selected. Alternate methods of reducing patient risk-benefit
preference 101 are contemplated, for example, through
questionnaires of the patient, for example, providing for
revealed preferences by the patient according to a set of
questions or the like.

As indicated by process block 76, the above entered
information may then be used to prepare a risk-benefit map
80 having perpendicular axes of benefit probability from 0
to 100% (in this case the horizontal axis) and risk probability
(in this case the vertical axis) graduated in linear scales of 0
to 100%. For each of the identified treatment options per
check boxes 62, a marker 86 will be placed on the risk-
benefit map 80 according to the associated risk 36 and
benefit 38 of that treatment option from data file 24. In this
way, markers 86 for treatment options with higher benefit
will be positioned further to the right on the risk-benefit map
80 as depicted, and treatment options with higher risk of
toxicity will be placed higher on the risk-benefit map 80 as
depicted.

Each marker 86 may be sized or associated with a halo 88
having an area or linear dimension dependent on the uncer-
tainty in the probability of risk 36 and benefit 38 measure-
ment associated with that treatment option. In this way,
treatment options having greater uncertainty in their out-
come will exhibit a larger halo 88 serving in the manner of
an error bar in two dimensions. Each of the markers 86 may
also be associated with a caption 90 indicating the name and
possibly other data about the treatment option as desired.

The location of the markers 86 on the risk-benefit map 80
provides an immediate and intuitive visual representation of
the trade-off between risks and benefits with the user able to
see not only which is the most beneficial treatment or which
treatment has the lowest risks but how these different factors
relate to each other.

To further assist in this assessment of treatment options
and as indicated by process block 92, an iso-preference
boundary 94 may be superimposed on the risk-benefit map
80 indicating a line or region of points on the risk-benefit
map 80 to which the particular patient should be indifferent
based on their risk-benefit preference 101. In this example,
this preference is considered to be linear; however, it will be
appreciated that any monotonic function between risk and
benefit may be displayed in this matter.

The iso-preference boundary 94 provides a finite width
(both in risk and benefits) that is intended to reflect the fact
that there is likely uncertainty by any individual with respect
to a risk-benefit preference and, accordingly, a width of at
least 5% and typically 10% may be provided. This width
maybe implemented either by a thickened boundary line or
by a gradient of shading, for example, progressively darker
shading proceeding downward into the right from the
boundary’s leftmost edge in the risk-benefit map 80 as
depicted.

While multiple iso-preference boundaries 94 may be
generated in the manner of a topographical map, in one
embodiment a single iso-preference boundary 94 will be
anchored to a particular marker 86, this single iso-preference
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boundary 94 reflecting a particular underlying cost function
which may, for example, be represented as:

C=wp(1-Pp)+wpr

where p and p;are the likelihoods of benefit and toxicity
associated with that treatment option and weights wz and w -
define the patient risk-benefit preference 101.

For a patient with low risk tolerance, avoiding toxicity is
the priority, so a higher W . relative to wy is assigned. For a
patient with high risk tolerance, benefit from treatment is the
priority, so higher wj relative to w is assigned. To fairly
compare cost function values across varying patient risk
tolerances, the weights observe the constraint:

Wyt Wp=1.

Referring now to FIG. 5, graphically, a determination of
the particular marker 86 to which the iso-preference bound-
ary 94 is anchored can be considered a process of moving
through iso-preference boundaries starting at the right side
of the risk-benefit map 80 and moving leftward through
boundaries (as indicated by arrow 92) until a boundary is
reached that first intersects a marker 86. This progression to
the left can be thought of as gradually increasing the cost C.
The first marker 86 that is intersected is “optimal” for this
patient from a risk-benefit standpoint—it is the treatment
option which minimizes C.

It will be understood that the slider 74 and the various
check boxes (or similar controls) 62, 60 and 67 may be
interactively adjusted while watching the risk-benefit map
80 to experiment with different alternatives and to provide
the user with an understanding of the interaction of these
decisions.

Referring now to FIG. 6, the patient’s risk-benefit pref-
erence established via slider 74 may be expanded to include
multiple dimensions, for example, not only medical risks per
slider 74 but also costs per a slider 100 and inconvenience
(nonpecuniary costs) per slider 102. In one embodiment,
each of these of these sliders 74, 100, and 102, may
contribute a pair of weights w; and w, which can be
averaged together or otherwise combined per the cost func-
tion discussed above.

Referring now to FIGS. 3 and 7, it may be desirable to
limit the extent of the risk-benefit map 80, for example, to
exclude treatment possibilities that have extremely high
risks or extremely low benefits. Referring to process block
106, in this regard, the display 54 may provide additional
sliders 106 (shown in FIG. 7) or similar controls defining a
required minimum benefit 108 or defining a maximum risk
110 for any treatment option which will have a marker 86
displayed. According to the settings, markers 86 associated
with treatment options having higher risks than maximum
risk 110 or lesser benefit than minimum benefit 108 will be
excluded from display 54 and from the risk-benefit map 80.

Referring now to FIG. 8, once a given treatment option is
selected with consultation to the risk-benefit map 80, the
display 54 may serve an additional function of tracking risk
and benefits of the actual treatment option selected as may
change during treatment of the patient. In this case, the
initial marker 86 (represented as 86a) used to select the
treatment option from among other treatment options may
be retained on the risk-benefit map 80 together with the
corresponding iso-preference boundary 94. As treatment
progresses, additional markers 865-86¢ may be placed on
the risk-benefit map 80 having different positions in terms of
risks and benefits as a result of refined understanding of the
risks and benefits and patient-specific response to a particu-
lar treatment. For example, if the disease burden reduces

15

20

25

40

45

60

65

8

with treatment, the benefit after that treatment indicated by
marker 864 and risk of toxicity effects which may not have
realized may be less.

Assessment of treatment efficacy and toxicity during
treatment, for example, may be performed using the tech-
niques described in US patent application 2014/0276035
“System and Method for Evaluation of Disease Burden”;
2016/0100795 “System and Method for Evaluation of Dis-
ease Burden”; 2018/0330495 “Image Enhancement System
for Bone Disease Evaluation” and 2021/0345957 “Appara-
tus for Monitoring Treatment Side Effects” all assigned to
the assignee of the present invention and hereby incorpo-
rated by reference.

The various markers 86a-86d together provide a trajec-
tory 120 that can be used to monitor and/or modify the
treatment of the patient, for example, reducing treatment
doses when the trajectory 120 is veering to outside of the
iso-preference boundary 94 or, in this case, when marker 86¢
is evaluated. This information may also be used in future
treatments to anticipate the possible progression of benefits
and risks.

Certain terminology is used herein for purposes of refer-
ence only, and thus is not intended to be limiting. For
example, terms such as “upper”, “lower”, “above”, and
“below” refer to directions in the drawings to which refer-
ence is made. Terms such as “front”, “back”, “rear”, “bot-
tom” and “side”, describe the orientation of portions of the
component within a consistent but arbitrary frame of refer-
ence which is made clear by reference to the text and the
associated drawings describing the component under dis-
cussion. Such terminology may include the words specifi-
cally mentioned above, derivatives thereof, and words of
similar import. Similarly, the terms “first”, “second” and
other such numerical terms referring to structures do not
imply a sequence or order unless clearly indicated by the
context.

When introducing elements or features of the present
disclosure and the exemplary embodiments, the articles “a”,
“an”, “the” and “said” are intended to mean that there are
one or more of such elements or features. The terms “com-
prising”, “including” and “having” are intended to be inclu-
sive and mean that there may be additional elements or
features other than those specifically noted. It is further to be
understood that the method steps, processes, and operations
described herein are not to be construed as necessarily
requiring their performance in the particular order discussed
or illustrated, unless specifically identified as an order of
performance. It is also to be understood that additional or
alternative steps may be employed.

References to “a computer” and “a processor” or the like
can be understood to include one or more computers that can
communicate in a stand-alone and/or a distributed environ-
ment(s), and can thus be configured to communicate via
wired or wireless communications with other processors,
where such one or more processors can be configured to
operate on one or more processor-controlled devices that can
be similar or different devices. Furthermore, references to
memory, unless otherwise specified, can include one or more
processor-readable and accessible memory elements and/or
components that can be internal to the processor-controlled
device, external to the processor-controlled device, and can
be accessed via a wired or wireless network.

It is specifically intended that the present invention not be
limited to the embodiments and illustrations contained
herein and the claims should be understood to include
modified forms of those embodiments including portions of
the embodiments and combinations of elements of different
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embodiments as come within the scope of the following
claims. All of the publications described herein, including
patents and non-patent publications, are hereby incorporated
herein by reference in their entireties

To aid the Patent Office and any readers of any patent
issued on this application in interpreting the claims
appended hereto, applicants wish to note that they do not
intend any of the appended claims or claim elements to
invoke 35 U.S.C. 112(f) unless the words “means for” or
“step for” are explicitly used in the particular claim.

What we claim is:

1. A tool for visualizing the risks and benefits of multiple
medical treatment options and comprising:

a processor providing an electronic database of risks and
benefits of different treatment options and executing
program instructions stored in a computer-readable
storage medium and providing a display to:

(a) receive information for a given patient characterizing
a risk-benefit preference by the patient with respect to
medical treatment;

(b) access the database to provide a display of a set of
multiple treatment option markers associated with dif-
ferent medical treatment options and arranged in a
display area along a first axis according to treatment
option benefit and along a second axis according to
treatment option risk; and

(c) use the received information to interactively superim-
pose on the display area an iso-preference boundary of
equal risk-benefit preferences by the patient.

2. The tool of claim 1 wherein the iso-preference bound-
ary intersects at least one marker indicating a treatment
option.

3. The tool of claim 2 wherein the iso-preference bound-
ary is an iso-preference boundary intersecting at least one
marker.

4. The tool of claim 2 wherein the iso-preference bound-
ary is represented by a band having at least one of a
risk-extent and benefit-extent of at least 5%.

5. The tool of claim 1 wherein the processor further
executes to highlight markers on the iso-preference bound-
ary and/or on a side of the iso-preference boundary of having
lower-cost function values, the cost function relating risks
and benefits of a treatment option weighted according to
patient risk-benefit preference.

6. The tool of claim 1 wherein the markers provide
varying areas in the display area according to empirical
uncertainty in the probability of risk and benefit of a
treatment option represented by the marker with treatment
options associated with larger uncertainty having larger
areas.
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7. The tool of claim 1 wherein the first and second axes
have a range of 0 to 100%.

8. The tool of claim 1 wherein the processor further
accepts an input selection of categories of benefits and uses
the input selection of categories to locate the markers and the
iso-preference boundary along the first axis of the display
area.

9. The tool of claim 8 wherein the categories are selected
from the group consisting of: survival fraction at a selected
time cutoff, objective response rate, and clinical benefit rate.

10. The tool of claim 1 wherein the processor further
accepts inputs of categories risks and uses the input selection
of categories to locate the markers and the iso-preference
boundary along the second axis of the display area.

11. The tool of claim 10 wherein categories are selected
from the group consisting of: any adverse medical event, any
adverse medical events over a predetermined grade thresh-
old, and any subset of specific organ toxicities.

12. The tool of claim 1 wherein categories are selected
from the group consisting of: direct cost to the patient and
inconvenience or indirect cost to the patient.

13. The tool of claim 1 wherein the information for a
given patient characterizing the risk-benefit preference by
the patient is entered by an interactive control manipulable
by a patient.

14. The tool of claim 1 wherein the processor receives
patient-specific clinical information for a given patient and
the treatment option risks or benefits for the treatment
options may be based on the patient-specific clinical infor-
mation.

15. The tool of claim 1 further providing a display of a
multiple markers associated with a given medical treatment
option over different times during a patient treatment with
the given medical treatment option indicating a change in
the risk-benefit of the given medical procedure informed by
analysis of patient-specific data with respect to a given
patient.

16. The tool of claim 15 wherein the processor further
accepts inputs of medical procedure categories and provides
a display of a set of multiple treatment options according to
an input of a medical procedure category.

17. The tool of claim 1 wherein the processor receives a
user-selectable maximum risk level and a minimum benefit
level and wherein the display area displays markers only
associated with treatment option benefits above the mini-
mum benefit level and treatment option risks below the
maximum risk level.





