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Abstract
Purpose: To design a tool to assist clinician participation with
cancer drug funding decisions. Public policy-makers and insur-
ers are struggling with funding decisions regarding increasingly
expensive new cancer drugs. Increasingly, oncologists are con-
tributing to the process of review that leads to such decisions.
We were asked to design a system for ranking new cancer drugs
for priority-based funding decisions.

Methods: The “Accountability for Reasonableness” frame-
work informed the design of a six-module multistakeholder de-
cision process blending evidence-based traditional technology
assessment methods with individual and cultural values elicita-
tion. The tool was piloted in three settings: (1) videotaped simu-
lated multistakeholder deliberation sessions; (2) clinical oncology

leaders; and (3) a regional (Canadian provincial) pharmacy and
therapeutics committee making formulary decisions. The mod-
ules involve: decision clarification, drug eligibility screening (filter-
ing), clinical performance scoring index, cost modeling, data
integration and values clarification, and process evaluation.

Results: The tool was feasible to use, acceptable to partici-
pants, and able to rank candidate drugs. The pharmacy and
therapeutics committee with whom it was tested used the tool as
a part of their deliberations, and the tumor group leaders re-
quested its incorporation into organization-based decision making.

Conclusion: The decision tool can facilitate priority-based
cancer drug funding decisions that meet the conditions of fair-
ness as perceived by participants, including oncologists.

Introduction
Pricing trends for cancer drugs are challenging decision makers
and insurers to examine the health gains to justify rising costs.1,2

Oncologists are becoming more involved in these issues as
health services researchers and as developers of guidelines used
in priority-based rationing decisions.1-3 In Canada and Europe,
variations in public funding are raising concerns about equity of
access.4–6 Recent studies have examined physicians’ attitudes
toward rationing as a principle of distributive justice.7-10

Although public debate about cancer drug costs has intensified
recently, proposed fair-decision frameworks11-14 and ap-
proaches to ethical priority setting are not new.15-19 The “ac-
countability for reasonableness” (A4R) framework has garnered
interest as a basis for fair and acceptable decisions about cancer
drug funding.17,20,21

In response to drug budget pressures, we were commissioned by
a Canadian provincial cancer agency to help prioritize new
drugs for funding using a ranking system. In the absence of an
established tool that met our needs, we initiated a project to
develop a decision tool within the context of Canada’s publicly
financed health system. The tool, 6-STEPPPs (Systematic Tool
for Evaluating Pharmaceutical Products for Public Funding
Decisions), is arranged in a modular format; the modules are
included in the Appendix (Tables A1 and A2, online only).
While the tool has and continues to be piloted among key
decision makers and continues to evolve, its current form has
been sufficiently developed and refined to warrant broader ex-
posure and application to further its improvement.

Methods

Assumptions
This tool is designed to be used under the constraints of a
budget envelope, which is common within health care organi-
zations. Hence, it deals mainly with the purchase prices of new
technologies. A more comprehensive approach would include a
formal economic evaluation considering all costs and conse-
quences of their adoption, including indirect costs and ben-
efits. Such approaches are limited by lack of data and
budgeting contingencies. Our tool is intended to assist those
making day-to-day decisions under existing real-world con-
straints. The use of the tool could be complemented by
formal economic evaluation methods that capture broader
costs and consequences.

Tool Design
The 6-STEPPPs tool design was informed by the principles of
A4R,21 which specifies the following conditions: “publicity” (ie,
transparency of process and decisions); “reasons” (ie, the deci-
sion logic, what might be called content validity); “appeals ” (ie,
opportunity for decisions to be challenged); and “enforcement”
(ie, a mechanism to ensure the other conditions are met). To
this we added “consistency,” or ensuring that decisions made at
different times used similar processes, or that decisions that
were apparently inconsistent could be defended based on new
circumstances22; and “efficiency” (timely decisions). The A4R
framework is intended to lend legitimacy to difficult funding
decisions where priority setting will naturally fail to meet the
wishes of all competing interests.17
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The following section describes the 6-STEPPPs tool. An exam-
ple is introduced in Table 1 and carried through in the Appen-
dix. A similar approach has recently been published for priority
setting in primary care.19

Overview of Decision Process for Tool Application
The 6-STEPPPs tool is composed of a series of modules em-
bedded within a decision process involving three sequential

phases with distinct attributes (Table 2): clinical evaluation
phase, clinical/administrative evaluation phase, and the policy
decision phase. These occur sequentially, with each phase in-
forming the next one.

The clinical evaluation phase involves mainly clinicians assisted
by methodologists. The clinical/administrative phase involves
both clinicians and administrators; for example, a pharmacy

Table 1. Baseline Product Profile Template

Generic Product Name
(brand name)

Response Options Product A
(curalib)

Product B
(pallalib)

Product C
(oxymoralib)

Manufacturer Name of sponsor Company X Company Y Company Z

Product purpose Tier 1 (adjuvant/curative
v tier 2 (metastatic/
palliative)

Tier 1 Tier 2 Tier 2

Notice of compliance status
(see text)

Pending, approved, not
submitted

Not submitted Pending Approved

Clinical indication requested List indication Adjuvant colorectal
cancer

Advanced plasma cell
myeloma

Advanced breast cancer

Approved for marketing for
other indication(s) in this
jurisdiction?

Yes or No No No No

Approved for this indication
in another Canadian
jurisdiction? (specify)

Yes or no; if yes, list
jurisdictions

Yes (provinces of . . . ) No No

a) Recommended dose
and duration of
treatment

Dose per exposure/No. of
exposures

130 mg per exposure/
6 treatments

12 mg per exposure/4
treatments

80 mg per exposure/12
treatments

b) No. of eligible patients
expected/year*

No. patients with condition
in population

70 30 115

c) Cost per unit of drug
exposure ($)

Cost per single treatment 4,500 8,000 11,000

d) No. of treatments per
year (year 1)

Average No. of exposures/
patient

5 3 9

e) Total annual
acquisition cost
($ in millions)

b � c � d 1.575 0.720 11.385

f) Total acquisition cost
of treatment being
replaced (annual; $ in
millions)

Price per unit � No. of units
per patient � No. of
patients

0.54 0.215 4.50

g) Incremental
acquisition cost
(annual; $ in millions)

e-f 1.035 0.505 6.885

Other resource utilization
impacts (favorable/
unfavorable; staffing, drug
delivery, equipment, testing)

List resources affected Oral replaces
intravenous

More prolonged intravenous
infusion

Weekly intravenous replaces
every-3-weeks intravenous;
additional laboratory test for
drug eligibility

Status of other decision
processes (eg, NICE,
common drug review)

Under review/not under
review/don’t know

None Common drug review NICE

NOTE. Please note that Products A, B, and C are hypothetical, and are used here for purposes of illustration only.
Abbreviation: NICE, National Institute for Health and Clinical Excellence.
* For the advanced metastatic setting annual costs for drugs are expected to increase over time as patients surviving may require ongoing
treatment (assume � 50% patients surviving to second year).
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and therapeutics (P&T) committee. Patient representation is
encouraged as an important attribute of legitimacy. Within the
context of this work, the policy decision phase is undertaken by
organizational executives and a board of directors, which could
include physician representation.

To facilitate the decision-making process, each phase is divided
into a preparation stage, where data are synthesized and orga-
nized by trained staff, and a deliberation stage, where the panel
examines and discusses the prepared data. Table 1 presents the
type of data that can be prepared in advance using a baseline
template (Table 1).

Following is a description of how to apply the 6-STEPPPs tool,
with examples of theoretical products (drugs A, B, and C),
information for which is included in Table 1, and carried for-
ward in the Appendix. The drug names used as well as the data
in Table 1 are fictitious, although the data closely resemble real
situations based on our experience.

The tool is composed of a user guide and a companion work-
book (not shown), through which deliberations are recorded
and carried forward to create a record of decisions at each phase.

The entire tool, including the user guide and the workbook can
be made available through correspondence with the authors.

Modules
The six modules of the 6-STEPPPs process are: (1) decision
clarification; (2) criteria filtering (screening); (3) clinical perfor-
mance evaluation; (4) cost modeling; (5) data integration and
values clarification; and (6) process evaluation.

1. Decision clarification module. The decision clarification
module (Appendix, Table A1) invites decision panels to explic-
itly identify the type of decision to be made. There are nine
possible decision types based on a combination of three vari-
ables: (1) Appropriateness only versus appropriateness and
funding: all decisions about whether or not to approve a new
medicine address the clinical appropriateness of the product’s
claims, and its indications for use. In some circumstances, this
may be the only factor considered; in other circumstances,
decision makers are asked to determine whether the product
should be publicly funded and under what conditions.
(2) Ranking versus benchmarking: in some circumstances, sev-
eral new products may be competing for the same budget en-
velope, and the decision may require a relative ranking among

Table 2. Outline of Decision Process Phases and Their Attributes

Attributes Clinical Evaluation Phase Clinical/Administrative
Evaluation Phase

Policy Decision Phase

Objective To evaluate the clinical appropriateness,
and relative clinical value of a new drug
technology for its introduction into the
formulary for cancer treatment

To evaluate financial and systems-
related factors in relation to the
relative clinical value of new drug
technologies for introduction into
the formulary for cancer
treatment; to compare the relative
merits of competing drugs for
funding.

To ensure fair process in evaluation
of new drug technologies; to
evaluate policy-related factors; and
to integrate clinical, administrative,
and policy determinants in making
decisions about public financing of
new drug technologies

Expertise required Clinical knowledge
Methodological skills
Workplace familiarity, practical

Pharmacy policy
Clinical knowledge
Financial
Systems flow

Governance
Population perspective
Relative value and affordability
Health systems factors
Political factors

Participants Clinical care teams (tumor groups)
Pharmacist
Methodologists (may be clinicians)
Patient representative (preferred)

Pharmacy and therapeutics
committee (clinicians, clinical
administrators, pharmacist)
Patient representative (preferred)

Organizational Executives
Trustees as appropriate, clinical,
and methodological resource
person
Patient representative (optional)
May include physicians

Responsibilities Provide critical evaluation of strength of
evidence, relative clinical benefit in
relation to current standards, likely
impacts on patients, availability of
reasonable alternatives to patients, and
feasibility of delivery of a new drug
technology

Provide comparative estimates of
projected usage and cost
implications of competing new
drugs if approved, benchmark
comparators, determine relative
value for degree of benefit against
benchmarks

Ensure appropriate decision
process. Weigh relative value to
patients, opportunity costs to the
population/ society, and
mechanisms for funding

Outcome A critical evaluation of the drug
technology’s clinical performance and
relative clinical value, prioritize
indications for use

A priority-based recommendation
regarding inclusion of drugs in the
formulary, and appropriate
conditions for funding

A decision regarding funding
conditions and mechanisms of
funding, or recommendations to
government
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the competing products. This is more likely with tier 1 as op-
posed to tier 2 (palliative) drugs. In other circumstances, only
one product is being considered, with its attributes bench-
marked against other previously evaluated products. (3) Delist-
ing option: the approach taken may be influenced by whether
previously approved products are allowed to be removed from
the approved list in order to make room for a new product. For
tier 2 (palliative) products, other than chemotherapy drugs, it is
more likely that new products would be added to the list of
available ones, rather than replacing existing drugs.

The decision clarification module is to be completed at the
start of the deliberation process, and provides the initiation of
the record of decisions that contributes to transparency.

Table A1 also shows stratification of candidate products
according to their intended purpose, with tier 1 products in-
tended to provide opportunities for cure or longer term sur-
vival, and tier 2 products intended for advanced or metastatic
disease where palliative benefit or a shorter term survival gain is
the clinical goal. In the model, products within each tier are
compared and ranked, but products are not directly compared
across tiers. This stratification was introduced after initial
pilot testing.

In the example of the three candidate drugs included in
Table 1, all are being evaluated for a funding decision without
the option for delisting. A is the only product in the adjuvant or
curative treatment tier; therefore, it is to be benchmarked
against previously evaluated products (decision model B,
Table A1). Products B and C are intended for palliative treat-
ment (tier 2), and are to be compared with one another (deci-
sion model D).

2. The criteria filtering module. The criteria filtering mod-
ule (Appendix Table A2, online only) is intended to lend effi-
ciency to the process by allowing panels to either defer, or
drop consideration of a product that fails to meet obvious cri-
teria (ie, filters).

Reasons for filtering, or screening products early can be
coded (panels can devise their own reasons or codes) with an
example shown in the Appendix (Table A2). Coding is done
explicitly and contributes to creating the permanent “record
of decision.”

In the example, consideration of product A is deferred in the
Canadian context because it has not been submitted to govern-
ment for approval by the marketing sponsor (known in Canada
as Notice of Compliance, which was not filed as per the baseline
information in Table 1), while drugs B and C pass the filtering
process for further consideration. However, in the modules that
follow, product A is carried forward for illustrative purposes.

3. The clinical performance evaluation module. The clin-
ical performance evaluation module (Appendix Tables A3 and
A4, online only) is designed to meet the “reasons ” condition of
A4R and is where clinicians are most influential. The content is
framed purposefully to focus panel members on the clinical
attributes of the candidate products, with room left for judg-
ment and compromise in order to elicit individual perspectives
and values. The seven clinical performance criteria and their

definitions (Table A3) are drawn from published studies of
priority decision processes for funding new cancer drugs.11,13,14

The GRADE framework was used to inform criteria scoring
related to strength of evidence.25

Table A3 presents a guide for assigning scores to each crite-
rion, where 5 represents most favorable and 1, least favorable.
For priority setting, we suggest that the criterion scores be ag-
gregated to yield a scoring index. The purpose of the scores is to
focus panel members on common assumptions about the
meaning of the attributes. The scores have not been validated in
other contexts, but have been found to be a useful vehicle in our
pilot studies. Similarly, the process allows for judgments by
decision makers about the relative importance of products,
independent of the index scores (see footnote to Table A4). The
scores force panel members to explicitly justify rankings that are
adjusted despite the scores, to surface implicit values. By en-
couraging panel members to assign clinical performance scores,
the tool provides an opportunity for comparative analyses of the
different attributes of different products.

Table A4 presents a sample scoring pattern and derived index
for products A, B, and C with a brief notation explaining how
such scores can be assigned and used in deliberations. We
stress the importance of the scoring pattern, since products may
have close or tied scores, and how these are derived would need
to be discussed among panel members. The scoring index and
the relative weights that panels assign to different criteria can
be used to rank these products.

The scoring criteria are purposely not weighted a priori in
order to elicit the necessary discussion among panelists that
reveals individual and collective values. Even the scoring criteria
themselves are worded purposefully to encourage rather than
stifle discussion in order to balance the objective data with
opportunities for more subjective inputs that give panelists
scope for argument and lend legitimacy to the decision.

The clinical performance evaluation module worksheet also
contributes to a permanent record of decisions that can be
scrutinized by a third party.

4. Cost-modeling module. As presented in the Appendix
(Tables A5 and A6), while classic economic evaluation tech-
niques24 within technology assessment are extensively used for
informing resource allocation decisions, there are well-known
limitations associated with their use, including the fact that
decision makers may not comprehend the results, and their use
for drugs for which clinical information is available only for the
drug’s impact on surrogate end points (often the case for new
cancer therapies) is problematic.26 One of the main issues is that
high-quality economic evaluations are often not available when
policy assessments regarding a new drug are performed.

Given these issues, and in the attempt to make the cost
models more comprehensible to members of multistakeholder
panels, two cost models were designed to help express the
worthwhileness of investments in cancer drugs. In these
models, only drug costs are included; the impact on other
health care resource use is not estimated. While the use of these
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cost models requires certain assumptions, their use is meant to
inform panelists and to support transparent decision making.

Examples of the two models are shown in the Appendix.
They involve: (1) an expression of the cost ($) per average unit
of time gained (eg, months) in delaying an adverse event (eg,
mortality � $/months of survival gained; recurrence �
$/months of disease-free survival gained; or progression �
$/months of progression-free survival gained; Appendix,
Table A5); and (2) an expression of the cost per single adverse
event avoided (eg, death or recurrence), or per favorable event
achieved (eg, tumor response) using the number needed to treat
(NNT) methodology27,28 (Appendix, Table A6).

Incremental rather than total drug acquisition costs per unit
benefit can be calculated by subtracting the costs of treatments to
be replaced. The calculations can be derived from pricing estimates
and outcomes from published clinical trials. The drug products
could then be ranked by both costing models taking into account
the differences in the outcome measures reported. Panels are still
free to commission more formal economic evaluations.

Our experience suggests that the ranking results of new prod-
ucts using modules 3 (clinical performance index) and 4 (two
cost models) may differ. While those desperate for an unequiv-
ocal “answer ” may be frustrated by such discordance, this has
emerged as an important part of the values clarification process
as panels struggle to reconcile conflicting data.

The footnotes for Tables A5 and A6 highlight important con-
siderations for making decisions, especially where available data for
different drugs involves outcomes of varying clinical importance.

5. The data integration and values clarification module.
The data integration and values clarification module (Appendix
Table A6) provides a matrix display of key data, scoring patterns
and index, and rankings across modules 3 and 4. The display
assists deliberations by contrasting the ranking patterns. Panel
members are encouraged to examine and weigh different crite-
ria and relative costing data. These deliberations are recorded in
order to reveal how differences of opinion and interpretations
were handled.

6. Process evaluation module (Appendix Figure A1, online
only). By definition, A4R is achieved when those participat-
ing in, or are affected by, decisions are satisfied that the pro-
cesses leading to them were fair and reasonable. This module is
designed to survey participants about their satisfaction that
A4R conditions were met.

Pilot Testing
The 6-STEPPPs tool has undergone several modifications
through pilot testing. Pilot tests were conducted with three
groups: clinical leaders of tumor groups, usually oncologists in
their professional roles; the multidisciplinary P&T committee
responsible for priority-related formulary decisions; and a mul-
tistakeholder group who participated in a role-playing exercise
to determine how they approached the decision process from an
unfamiliar assigned role. The latter experience was video-taped
with the participants’ permission and the results will be pub-
lished separately by Sinclair S et al.29

The tool was received favorably in all three venues. The P&T
committee used it several times to deal with previously out-
standing submissions outside of the formal testing exercise. It is
too early to determine whether the goals of improving accep-
tance of priority setting decisions by all stakeholders and im-
proving the efficiency of priority setting will be achieved.

Discussion
Clinical oncologists are becoming more involved, either di-
rectly or indirectly, in resource allocation decision making be-
cause of their ability to evaluate the clinical performance of
alternative interventions or because of their roles as guideline
developers or health services researchers. It is in the interests of
participating clinicians on behalf of their patients to promote
decision processes that are transparent to the public and to
providers, and that meet the conditions of fairness.

The main concern of those affected by rationing decisions has
been the apparent lack of transparency of decision processes,
debate about the utility of traditional technology assessment
methods for budgeting purposes, and lack of understanding by
the public of the methods used.

Our project was a direct response to concerns expressed by our
regional policy makers about the tools available to them for
setting priorities for cancer drug funding within a restricted
budget envelope.

The 6-STEPPPs tool was designed to meet the conditions of
A4R, and to incorporate more intuitive processes within tradi-
tional technology assessments that elicit the values at play in
such deliberations. The tool was purposefully designed to
create an ongoing ‘record of decisions’ to meet the condition
of transparency.

The 6-STEPPPs tool is currently designed as a user guide and
companion workbook. The workbook is composed of a series of
worksheets, completion of which forms the ultimate “record of
decisions,” which will contribute to transparency. Examples are
shown in the Appendix.

The 6-STEPPPs tool has undergone pilot testing and seems
sufficiently developed in the context of other published frame-
works to be of value to decision makers currently struggling
with priority setting focused on cancer drug funding.
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