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BACKGROUND: Globally, the rising cost of anticancer therapy has motivated efforts to quantify the overall value of new cancer treat-

ments. Multicriteria decision analysis offers a novel approach to incorporate multiple criteria and perspectives into value assessment. 

METHODS: The authors recruited a diverse, multistakeholder group who identified and weighted key criteria to establish the drug 

assessment framework (DAF). Construct validity assessed the degree to which DAF scores were associated with past pan-Canadian 

Oncology Drug Review (pCODR) funding recommendations and European Society for Medical Oncology Magnitude of Clinical Benefit 

Scale (ESMO-MCBS; version 1.1) scores. RESULTS: The final DAF included 10 criteria: overall survival, progression-free survival, response 

rate, quality of life, toxicity, unmet need, equity, feasibility, disease severity, and caregiver well-being. The first 5 clinical benefit criteria 

represent approximately 64% of the total weight. DAF scores ranged from 0 to 300, reflecting both the expected impact of the drug 

and the quality of supporting evidence. When the DAF was applied to the last 60 drugs (with reviewers blinded) reviewed by pCODR 

(2015-2018), those drugs with positive pCODR funding recommendations were found to have higher DAF scores compared with drugs 

not recommended (103 vs 63; Student t test P = .0007). DAF clinical benefit criteria mildly correlated with ESMO-MCBS scores (correla-

tion coefficient, 0.33; 95% CI, 0.009-0.59). Sensitivity analyses that varied the criteria scores did not change the results. CONCLUSIONS: 

Using a structured and explicit approach, a criterion-based valuation framework was designed to provide a transparent and consistent 

method with which to value and prioritize cancer drugs to facilitate the delivery of affordable cancer care. Cancer 2020;126:1530-1540.  
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INTRODUCTION
In recent years, the number of available oncology treatments has significantly increased and these treatments have become 
more costly, prompting a growing need for sustainable drug funding decision-making processes. In the United States, 
Canada, and many other countries around the world, cancer drug budgets are increasing at a much faster rate than the 
gross domestic product per capita.1 From a societal perspective, there are growing concerns that many of the expensive 
new cancer medicines that are being developed offer limited meaningful benefit to patients.2,3 Cost-constrained health 
care systems are struggling to provide timely access to new cancer treatments, and high drug acquisition costs inevitably 
result in significant delays in uptake.4,5

Economically diverse countries face inconsistencies in access that have motivated major oncology societies to develop 
standardized tools for value assessment.6-9 The American Society of Clinical Oncology’s (ASCO) framework evaluates 
new cancer drugs at the individual patient level to inform overall value for clinical decision making. The European Society 
for Medical Oncology Magnitude of Clinical Benefit Scale (ESMO-MCBS) assesses clinical benefit and was proposed 
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by ESMO to guide drug approval decisions, although the 
European Medicines Agency and individual European 
countries make their own independent funding decisions. 
In Canada, the pan-Canadian Oncology Drug Review 
(pCODR) provides national evidence-based funding 
recommendations using a deliberative framework that 
considers additional factors beyond the traditional pillars 
of clinical benefit and cost.10 Although the dimensions 
of value considered by pCODR are clearly defined, to 
the best of our knowledge there is no explicit weighting 
scheme for these criteria.

Historically, explicit decision-making processes 
have been promoted as a way to reinforce public trust in 
the fair allocation of limited resources.11,12 When soci-
ety is considering the adoption of new cancer medicines, 
value assessment often requires a more comprehensive 
and systematic consideration of multiple perspectives 
than any of the current value assessment tools offer. 
For many new cancer medicines, the cost per life-year 
gained now routinely exceeds US $150,000,13,14 and 
thus cancer drug funding decisions are increasingly con-
tentious. Understandably, societal demands for legiti-
macy, consistency, and accountability for these decisions 
are growing.

For complex health care decisions, decision analysis 
can provide a structured, explicit approach to facilitate 
decisions involving trade-offs between possible benefits 
and harms.15,16 A type of decision analysis called mul-
ticriteria decision analysis (MCDA) has been gaining 
popularity in health care and oncology decision making. 
In the United Kingdom, MCDA-based decision-making 
frameworks have been developed to facilitate orphan drug 
reimbursement decisions.17 The Institute of Medicine in 
the United States also has recommended a prioritiza-
tion framework for vaccines, using MCDA principles.18 
The International Society for Pharmacoeconomics and 
Outcomes Research complemented the recent surge of 
interest in MCDA by establishing best practice guidelines 
to facilitate the incorporation of MCDA into health care 
decision making.15,16

The MCDA approach summarizes varying and often 
conflicting stakeholder opinions to reach transparent and 
consistent decisions. Using MCDA, a broader set of val-
ues are captured by identifying the relevant criteria and 
assigning weights to these criteria. We applied MCDA 
methods to the development of a value assessment frame-
work for oncology drugs. In addition, we validated the 
framework by correlating framework scores with pCODR 
funding recommendations and ESMO-MCBS thresholds 
for meaningful benefit.

MATERIALS AND METHODS

Development of the Framework
Stakeholder selection

Stakeholders from diverse perspectives of society were 
recruited to participate in the development of the 
drug assessment framework (DAF). This study was ap-
proved by the University of Toronto Research Ethics 
Board and the Sunnybrook Odette Cancer Centre 
Research Ethics Board. The framework was developed 
with close adherence to the International Society for 
Pharmacoeconomics and Outcomes Research MCDA 
Good Practice guidelines.15,16 Stakeholders included  
patients (2 individuals), public members (2 individuals), 
patient advocacy group leaders (2 individuals), pharma-
cists (2 individuals), industry representatives (1 individ-
ual), oncologists (6 individuals), ethicists (1 individual), 
health economists (3 individuals), pCODR members  
(3 individuals), cancer agency members (2 individuals), 
and a Ministry of Health government representative. 
Some stakeholders shared multiple perspectives.

Identifying criteria

Criteria initially were identified through a systematic 
search of the MEDLINE, Excerpta Medica database 
(EMBASE), and Epub Ahead Ovid of Print databases 
as shown in Table 16,7,9,10,19-25 (Fig. 1) (see Supporting 
Information Materials). These criteria identified the 
unique domains of drug value and were framed into an 
initial set of criteria believed to be relevant to cancer drug 
funding decisions. In telephone consultation with stake-
holders, caregiver well-being was added to the initial list. 
Stakeholders then were asked to complete an online sur-
vey (see Supporting Information Materials) that asked the 
following question: for cancer drug funding decisions, 
how important is consideration of _____________[insert 
criteria]_________. In response to this question, stake-
holders scored each criterion on a scale from 0 to 5, with 
0 being the least important and 5 being the most im-
portant for cancer drug funding decisions. On the basis 
of survey responses, the innovation criterion was elimi-
nated. The final set of 10 criteria were reviewed for com-
pleteness, nonredundancy, nonoverlap, and preference 
independence.

Weighting criteria and calculating the total score

The ranking method was used to assign weights to the 
criteria. The ranking method has been used in previous 
health care studies,26 and provides the level of precision 
required in MCDA weighting methods while minimizing 
stakeholder cognitive burden and maintaining accuracy. 
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Stakeholders were asked to list the 3 most important cri-
teria and the 3 least important criteria. Criteria ranking 
was aggregated according to the following MCDA rank-
ing principles:

•	 Criteria weights total 100.
•	 Criteria were grouped into 3 categories: 1) highly 

ranked criteria (assigned a starting weight of 15);  
2) medium ranked criteria (assigned a starting weight 
of 10); and 3) lowest ranked criteria (assigned a starting 
weight of 5).

•	 The final weight for each criterion was calculated by 
adjusting the starting weight by 0 to 4 points based on 
the absolute frequency of high or low ranking.

Aggregate stakeholder rankings of the criteria can be 
found in the Supporting Information Materials.

For each criterion, a rating scale was implemented 
for scoring. The rating scale is a 4-point Likert scale 
ranging from 0 to 3, representing worst to best perfor-
mance, respectively. For the clinical benefit criteria, the 
rating scale was formulated based on previously published 
work regarding the integration of absolute differences and 

effect estimates into data interpretation.9,27 A strength of 
evidence (SOE) modifier was implemented that modi-
fied a criterion’s score based on supporting evidence. If 
strong, moderate, or weak evidence was used, then 0, 1, 
or 2 points, respectively, were deducted from the criterion 
score.

Total score contributions were calculated by the sum 
of each criterion’s weight multiplied by its score, as repre-
sented by the following additive model:

Validation of the Framework
Face and content validation

The initial framework was reviewed through one-on-one 
meetings with each stakeholder to establish face and con-
tent validity. Stakeholders reviewed the developed frame-
work for consistency, completeness, and relevance to the 
decision problem. In this iterative face and content vali-
dation process, necessary modifications were made to ar-
rive at the final DAF.

Total Score =
(

weight1× score1
)

+

(

weight2× score2
)

+… .+
(

weightn× scoren
)

TABLE 1.  Criteria Identification From Prior Studies

Study Study Objectives Criteria Used

Angelis 201719 To assess the value of second-line biological treatments in 
metastatic colorectal cancer after prior oxaliplatin-based 
chemotherapy using MCDA

OS, adverse events, HRQOL, medical costs impact, posology, 
PFS, marketing authorization, innovation

American Society of 
Clinical Oncology 
199620

To define the outcomes of cancer treatment that should be 
considered for technology assessment and cancer treat-
ment guidelines

Survival (ie, OS, PFS, EFS, and DFS), QOL, toxicity, measures of 
cancer response (ie, RR, biomarkers, cancer-induced abnormali-
ties in common blood tests), cost-effectiveness

Browman 200821 To prioritize new oncology drugs seeking funding in the 
Canadian provincial (Alberta) cancer system

Clinical benefit, strength of evidence, consistency of results (ie, 
magnitude and direction of effect), clinical impact (ie, size and 
direction of effect across studies), appropriateness of measures 
used to assess outcomes, toxicity/convenience, availability of 
alternatives

Cherny 20159 To assess the magnitude of clinical benefit for cancer 
medicines

Clinical benefit (OS, PFS, DFS, and EFS), QOL, toxicity

Cheung 201610 To compare the perspectives of value that exist for the vari-
ous HTA frameworks (Europe vs Canada)

Clinical effectiveness, safety, burden of illness, unmet need, align-
ment with patient values, cost-effectiveness, economic feasibility 
(budget impact), organizational feasibility and Cherny 2015 
criteria9 (see above)

Kwon 201722 To elicit societal preferences of reimbursement decision 
criteria for anticancer drugs using MCDA

Disease severity, disease population size, therapeutic target for 
pediatrics, unmet needs, innovation, clinical benefit,  
cost-effectiveness, budget impact

Leung 201723 To identify oncology treatments suitable for retrospective 
outcomes analysis to inform continued funding decisions in 
British Columbia, Canada

Strength and consistency of evidence, clinical efficacy, safety, 
ICER, feasibility, interprovincial and national funding decision(s)

MacLeod 201624 To identify and compare funding preferences of patients with 
cancer and the general public against the criteria used by 
payers making cancer drug funding decisions

Clinical efficacy, safety, QOL, societal benefit, disease sever-
ity, unmet need, cost-effectiveness, budget impact, feasibility, 
strength of evidence, equity, innovation

Regier 201425 To examine priority setting for new cancer drugs Clinical benefit, magnitude of benefit, quality of evidence, avail-
ability of alternatives, cost, duration of treatment, budget impact

Schnipper 20156 and 
Schnipper 20167

To develop a standardized approach to assist physicians and 
patients in assessing the value of new anticancer drugs

Clinical benefit (OS, PFS, and RR), toxicity, duration of benefits, 
symptom palliation, QOL, treatment-free interval

Abbreviations: DFS, disease-free survival; EFS, event-free survival; HRQOL, health-related quality of life; HTA, health technology assessment; ICER, incremental 
cost-effectiveness ratio; MCDA, multicriteria decision analysis; OS, overall survival; PFS, progression-free survival; QOL, quality of life; RR, response rate.
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Construct validation

To ensure construct validity of the framework (ie, that it 
measures the value of novel cancer drugs), the framework 
was applied retrospectively to the last 60 drugs reviewed 
by pCODR between September 2015 and May 2018. 
Eligible drugs also were scored using the ESMO-MCBS 
(version 1.1).9

For the retrospective assessment, pCODR delibera-
tions and funding recommendations were independently 
coded by at least 2 blinded scorers (D.A.E., A.F.F., and 
E.L.R.C.).28 If there was disagreement, a consensus was 
reached to determine a final score. During the scoring 
process, scorers were blinded to the pCODR funding rec-
ommendation and ESMO-MCBS scores. The pCODR 
funding recommendation was recorded independently by 
a data collector. The ESMO-MCBS scores were obtained 
from the published scores for those available,8 and were 
derived independently by 2 data collectors for those with-
out published scores.

Uncertainty analysis

For the qualitative criteria (quality of life [QOL], unmet 
need, toxicity, equity, disease severity, and caregiver well-
being), a sensitivity analysis was conducted to explore the 
impact of variability in assigning scores. For each qualita-
tive criterion, one point was deducted from the initially 
assigned score to represent the lower limit score, and one 
point was added to represent the upper limit score. The 
analysis was rerun with the lower limit and upper limit 
aggregate scores. Scenario analysis was conducted using 
a subset of the criteria, namely the clinical benefit crite-
ria (QOL, overall survival [OS], progression-free survival 
[PFS], response rate [RR], and toxicity).

Statistical Analysis
Descriptive statistics summarized DAF scores for the 
60 drugs reviewed. Associations between total DAF 
score, clinical benefit score, or the SOE modifier and 
pCODR funding recommendation were examined using 

Figure 1.  Eligible studies for the multicriteria decision analysis drug assessment framework according to MEDLINE, Excerpta 
Medica database (EMBASE), Ovid Epub Ahead of Print and In-Process databases, and other nonindexed citations (see Supporting 
Information Materials).
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the Student t test for parametric data or the Wilcoxon 
test for nonparametric data. ESMO-MCBS scores had 
a nonparametric distribution and therefore Spearman 
correlation coefficients were used to assess the relation 
between ESMO-MCBS and DAF scores.

DAF scores were on a continuous scale and there-
fore the intraclass correlation coefficient (ICC) was used 
to assess inter-rater reliability for the DAF score, with an 
ICC value of 0 representing no agreement and a value of 1 
representing perfect agreement. Weighted kappa was used 
to assess the inter-rater reliability for individual criterion 
scores because criterion scores were on a 4-level ordinal 
scale. For all analyses, the statistical significance level was 

set at .05. All statistical analyses were conducted by 2 
authors (D.A.E. and L.L.) using SAS statistical software 
(version 9.4; SAS Institute Inc, Cary, North Carolina).

RESULTS
The final DAF was composed of 10 criteria: QOL, OS, 
unmet need, PFS, toxicity, RR, equity, feasibility, disease 
severity, and caregiver well-being (Fig. 2). The clinical 
benefit criteria were QOL, OS, PFS, toxicity, and RR. 
Weights totaled 100 and the highest weighted criterion 
was QOL (weighted at 19), followed by OS and unmet 
need (both weighted at 15). The clinical benefit crite-
ria weights represented approximately 64% of the total 
weight. Total aggregate DAF scores can range from 0 to 
300. Clinical benefit criteria scores can range from 0 to 
192. When the DAF was applied to 60 drugs, the mean 
DAF score was 94 (range, 18-179) (Table 2).

Some data were missing for certain criteria. Fourteen 
of the drugs assessed did not have QOL data (Table 3) 

Figure 2.  The drug assessment framework (version 1.0). DFS indicates disease-free survival; HR, hazard ratio; OS, overall survival; 
PFS, progression-free survival; QOL, quality of life; RCT, randomized controlled trial.

TABLE 2.  Summary Statistics of DAF Application

Mean (Median) SD (IQR) Range

Total DAF score 94 (97) 39 (61) 18-179
Clinical benefit score 54 (52) 32 (46) 0-129

Abbreviations: DAF, drug assessment framework; IQR, interquartile ratio.
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(see Supporting Information Materials for application 
of the remaining 30 drugs). Approximately 85% of the 
drugs did not report data regarding caregiver well-being. 
Other criteria with missing data were OS (7 drugs), RR 
(4 drugs), and PFS (1 drug).

Association Between DAF Scores and pCODR 
Funding Decision
Drugs fully or conditionally recommended for funding 
by pCODR had higher DAF scores than drugs not rec-
ommended (mean DAF score of 103 vs 63; Student t test 
P = .0007) (Fig. 3).

SOE modifier points were deducted for a va-
riety of reasons, including noncomparative, non-
randomized trial design; post hoc analyses; and 
unconventional statistical analysis metrics (eg, 
high type I error rates). Thus, SOE point deduc-
tions did not apply to all criteria. SOE points were  
deducted only for the following criteria: QOL, OS, PFS, 
and RR. Drugs fully or conditionally recommended for 
funding tended to have fewer SOE points deducted 
compared with drugs not recommended for funding 

(median total SOE points deducted, 0 vs 24; Wilcoxon 
P = .03).

Correlation Between DAF and ESMO-MCBS  
Scores
The ESMO-MCBS (version 1.1) framework was applied 
to drugs for solid tumors that could generate a numeri-
cal score (37 drugs). The correlation coefficient between 
the total DAF and ESMO-MCBS scores was 0.26 (95% 
CI, -0.071 to 0.54; P =  .12) (Fig. 4). The clinical ben-
efit criteria scores were found to be mildly correlated with 
ESMO-MCBS scores (correlation coefficient, 0.33; 95% 
CI, 0.009-0.59 [P = .045]).

Sensitivity Analysis
When the subjective criteria scores were varied, the 
sensitivity analysis results supported the base case find-
ings. Drugs with positive pCODR funding recommen-
dations had significantly higher total DAF and clinical 
benefit scores. Mean DAF scores ranged from 64 (lower 
limit) to 143 (upper limit). In both the lower and upper 
limit sensitivity analyses, higher DAF scores were found 

Figure 3.  Drug assessment framework (DAF) scores and pan-Canadian Oncology Drug Review (pCODR) funding recommendations. 
Scores for drugs recommended for funding (yes/conditionally fund) are shown in blue and scores for drugs not recommended for 
funding (do not fund) are shown in orange (see Supporting Information Materials for the accompanying table with corresponding 
indications for each drug).
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to be associated with drugs that were recommended 
for funding (lower limit DAF score: 71 vs 38 [Student  
t test P = .0006]; and upper limit DAF score: 152 vs 112 
[Student t test P < .0001]).

Scenario analysis found that the mean clinical 
benefit score was 54 (range, 0-129) (Table 2). Drugs 
recommended for funding by pCODR had higher clin-
ical benefit scores (mean clinical benefit score: 63 vs 23; 
Wilcoxon P < .0001).

Inter-Rater Reliability
Inter-rater reliability for DAF scores was found to be 
good (ICC, 0.93; 95% CI, 0.89-0.96). Weighted kappa 

demonstrated good agreement between scorers for each 
criterion (Table 4).

DISCUSSION
Rapidly escalating cancer drug prices present resource  
allocation issues that call for careful consideration of 
value for money. Assessment of incremental value has  
become increasingly important prior to the implementa-
tion and use of new cancer treatments. In the current study, 
MCDA was used to provide a comprehensive assessment 
of value as represented by a diverse group of stakeholders. 
The developed framework used 10 weighted criteria and 
assigned a score between 0 and 300, with higher scores 
representing high-impact drugs. Stakeholders weighted 
QOL, OS, and unmet need highest, followed by PFS, 
toxicity, RR, equity, feasibility, disease severity, and car-
egiver well-being. Higher DAF scores were found to be 
associated with positive pCODR funding recommenda-
tions, and clinical benefit scores were weakly correlated 
with ESMO-MCBS scores. Outside of the fundamentals 
of clinical benefit and cost, stakeholders identified addi-
tional criteria (unmet need, equity, feasibility, disease sever-
ity, and caregiver well-being) as important in cancer drug 
decision-making processes. Our developed framework  
assessed both curative-intent and palliative-intent therapies 
because stakeholders ultimately valued the magnitude of 
benefit more highly than the intent of therapy. Clinical 
trial data may not have fully captured long-term ben-
efits appreciated from curative-intent therapy. Economic 

Figure 4.  Correlation of the drug assessment framework and European Society for Medical Oncology Magnitude of Clinical Benefit 
Scale (ESMO-MCBS; version 1.1) scores.

TABLE 4.  Weighted Kappa Scores for Individual 
Criterion Scores in the DAF

Criterion Weighted Kappaa  95% CI

QOL 0.82 0.70-0.94
OS 0.96 0.91-1.0
Unmet clinical need 0.73 0.58-0.88
PFS 1.00 —
Toxicity 0.86 0.78-0.95
RR 0.83 0.67-0.96
Equity 1.00 —
Feasibility 0.90 0.77-1.00
Disease severity 0.80 0.69-0.92
Caregiver well-being 0.40b  0.05-0.75b 

Abbreviations: DAF, drug assessment framework; OS, overall survival; PFS, 
progression-free survival; QOL, quality of life; RR, response rate.
aWeighted kappa scores were derived from the application of the DAF to 60 
drugs.
bValues for caregiver well-being were low due to a large amount of missing 
data for this criterion (51 missing scores).
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analyses help to project magnitude of benefits into the fu-
ture to better capture long-term benefits. Thus, the results 
of the final calculated DAF score can be used alongside the 
incremental cost, incremental cost-effectiveness threshold, 
and/or budget impact analysis to inform clinical decision 
making and funding decisions and establish explicit fund-
ing priorities. With the involvement of key perspectives in 
criteria selection and weighting, our developed framework 
is an important step in summarizing multiple perspectives 
of value and facilitating transparent decision making.

Both private and publicly funded health care systems 
can benefit from MCDA for health technology assess-
ment and prioritization decisions.18 Quantitatively rank-
ing treatment options using an explicit process provides a 
summary measure that simplifies complex decisions. The 
DAF can be applied to a group of drugs submitted for 
funding to help identify highly ranked drugs that, within 
the setting of favorable economic profiles, then can be 
prioritized for funding. Because the development of the 
DAF was not initiated by pCODR, there are several po-
tential areas for application of the DAF, including prior-
ity setting at the provincial level and informing pricing 
negotiations for drugs. Despite the increasing cancer 
drug budget over time, jurisdictions are challenged with 
funding all new treatments that receive a positive recom-
mendation for funding. The DAF can help decision mak-
ers prioritize the highest impact (highest scoring) drugs. 
Although the calculated score summarizes overall impact 
and quality of evidence, the decision-making delibera-
tions and discussions still are necessary.

Recently developed value frameworks were designed 
using different approaches, and some were for slightly dif-
ferent purposes.7,8 Although the ESMO-MCBS was devel-
oped for similar public policy decision-making purposes 
as our framework, the magnitude of clinical benefit was 
the metric derived by the ESMO tool. Our clinical benefit 
scores only weakly correlated with ESMO-MCBS scores. 
Although some data suggested weak to moderate correla-
tion between ASCO and ESMO framework scores, many 
are increasingly recognizing that value depends on the 
perspective of the assessor and the unique clinical context 
being considered.29-32 Consequently, multiple perspectives 
of value are important in decisions regarding funding and 
sustainability. The ESMO-MCBS scale also places less 
importance on RR and PFS for treatments that demon-
strate an improvement in OS. Data from the current 
study have demonstrated that, although OS was one of 
the most highly valued criteria, stakeholders still assigned 
value to PFS and RR even when a treatment demon-
strated an OS benefit. We believe that this provides greater 

discriminant value to our DAF. With the MCDA process, 
multiple viewpoints are incorporated into a common 
framework that describes what is valued in a new treat-
ment. As cancer treatment paradigms evolve, approach-
ing value considerations from a perspective that allows  
patient, public, and clinician expectations to be incorpo-
rated can enhance the development of randomized clinical 
trials. Implementation of more tools such as the DAF that 
explicitly assess what matters most to public payers can 
better align drug developer and other stakeholder priori-
ties to achieve value-based cancer care for patients.

Skedgel et al12 reviewed pCODR decision sum-
maries and found that, although criteria weights were 
implicit, the following factors carried the greatest weight 
in positive recommendations for pCODR funding: qual-
ity of the clinical evidence, relative survival gains, toxicity, 
and unmet need. It is interesting to note that these criteria 
fall into the 5 highest ranked criteria using our MCDA 
process. We implemented SOE as a variable that could 
modify any criterion. Field testing demonstrated that the 
SOE modification was relevant for only 4 of the clini-
cal benefit criteria: QOL, OS, PFS, and RR. The com-
bined influence of these 4 criteria on pCODR funding 
recommendations further indicates the impact of qual-
ity of evidence on funding recommendations. In recent 
years, an increasing number of drugs have been granted 
regulatory approval on the basis of data from studies lack-
ing a comparator arm, typically within the setting of un-
common malignancies or molecular subtypes of certain 
cancers.8 The SOE modifier provides a formal approach 
with which to assess single-arm and early-phase studies 
while acknowledging the limitations of the data. During 
the development of the framework, much discussion 
went into whether budget constraints should be consid-
ered by including cost as a criterion. The concern with 
a cost criterion is that it can obscure the assessment of 
value because a given DAF score would be the result of a 
mix of the benefits and the cost of a drug. Furthermore, 
determining the weight of a cost criterion would be chal-
lenging. Should the cost be considered as important as the 
sum of the benefits? Or should the cost be more or less 
important? Assigning a score to a cost criterion also might 
result in unnecessary loss of information. For example, a 
score of 0 may correspond to a drug costing >$200,000 
per patient regardless of whether the drug costs $201,000 
or $350,000. Cost is not fixed and remains subject to 
temporal and geographic variations. In prior studies using 
multicriteria decision analysis to assist health care deci-
sions, only a minority used cost or cost-effectiveness as a 
criterion.18 In addition to the challenges noted above, the 
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authors in these prior studies noted the risk of “double-
counting” with a cost-effectiveness criterion because the 
effect dimension already is being captured by the clinical 
benefit criteria within the same framework. With these 
complexities noted, traditionally accepted measures of 
cost (ie, incremental cost-effectiveness threshold and bud-
get impact analyses) were reserved to be compared with 
DAF scores in deliberative discussions.

Some limitations of the current study should be 
noted. The pCODR reports were descriptive and there-
fore interpretation of criteria such as unmet need, disease  
severity, equity, feasibility, quality of evidence, and care-
giver well-being introduced some subjectivity. These risks 
were managed by using 3 independent reviewers, the res-
olution of disagreement by consensus, and standard quali-
tative coding techniques. In addition, uncertainty analysis, 
a fundamental component of MCDA, was performed. 
Base case and uncertainty analyses resulted in the same 
conclusions, which lends validity to the ultimate findings. 
Furthermore, the entire framework should be reviewed 
periodically to incorporate geographic and temporal 
changes in stakeholder principles and values.33 Although 
our stakeholder group represented a wide spectrum of 
interests, it would be interesting to explore how criteria 
identification and weighting would differ by soliciting 
input from a larger population. Extension of this work can 
explore the impact of a larger stakeholder group by broad-
ening the consultation to reach out to a larger population. 
Future work also can explore the impact of uncertainty by 
using different weighting techniques, stakeholder groups, 
and uncertainty analyses. Critics of MCDA note that  
logistical considerations, such as training decision makers 
to optimally use the tool, can lengthen the adoption pro-
cess.18 Due to individual cognitive biases, decision makers 
may have different ways of understanding the data and 
interpreting the scales. Expert training often is required 
to ensure the appropriate application of value assessment 
tools, and this issue has been recognized with the ASCO 
and ESMO value frameworks as well.34,35

In the current study, a criterion-based valuation 
framework was designed using multiple perspectives, 
and the robustness of the tool was demonstrated when 
compared with past submissions. This derived score rep-
resents the overall impact of a new cancer treatment, and 
the quality of evidence used to generate the score. This is 
the first version of the DAF, a dynamic tool that will be 
revised as public feedback is ascertained and the landscape 
of cancer treatment evolves. The DAF lends transpar-
ency and consistency to complex decision making. The 
DAF quantifies stakeholders’ expectations of meaningful 

advances in patient outcomes, and is an important step 
toward the delivery of high-value cancer care.
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