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Aim: To assess whether the use of median overall survival to define clinically 
meaningful outcomes in the area of oncology could yield different decisions 
compared with those obtained with a more realistic measure such as individual 
survival. Methods: Two scenarios that offered equivalent health gains/money spent 
were presented: ‘median overall survival’ scenario (new treatment provided small 
clinical benefits for the average population) and ‘individual survival’scenario (new 
treatment provided substantial clinical benefits for a small percentage of the patients 
and no benefits for the rest). Responses from both scenarios were compared. Results: 
Responses between the two scenarios were different for oncologists, healthcare 
policy makers and patients (p < 0.05). ‘Individual survival’ scenario obtained higher 
percentage of positive answers compared with ‘median overall survival’. Conclusion: 
Expressing the benefits of new oncologic treatments in terms of ‘individual survival’ 
may yield to different healthcare decisions compared with the widely used median 
overall survival.
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New oncologic drugs have contributed to 
improve the survival of patients, but they 
have also increased treatment costs. In the 
last few years, several countries have used 
cost–effectiveness analyses to assess whether 
novel therapies are worth the cost. More 
recently, the growing tendency toward pay-
ing for value has promoted the development 
of ‘value frameworks’ designed to combine 
different characteristics of the treatments 
(efficacy, toxicity, cost and quality of life) 
into a ‘single measure’ that helps to compare 
the value of different therapeutic options. 
The frameworks developed by the American 
Society of Clinical Oncology, the European 
Society for Medical Oncology, the Insti-
tute for Clinical and Economic Review, the 
Memorial Sloan Kettering Cancer Center 
and the National Comprehensive Cancer 

Network are some of the most common 
proposals to measure the value of novel 
cancer therapies [1].

The development of value-based payments 
has generated increasing interest on the defi-
nition of clinically meaningful outcomes 
in the area of oncology, with important 
implications in both regulatory and reim-
bursement decisions. Both conventional 
cost–effectiveness analyses and recent value 
frameworks consider median overall survival 
as the preferred primary end point of clinical 
benefit  [2,3]. However, it has been suggested 
that in life-ending chronic conditions, value-
based payment requires valuing what matters 
to patients, as traditional professional stan-
dards may not reflect patients’ preferences 
and priorities  [4]. In addition, in the area 
of oncology, very often, treatments produce 
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substantial improvements in a subgroup of patients 
without benefiting others. For these reasons, it seems 
reasonable that in the era of patient-centered medicine 
and patient-oriented research [5], the assessment of the 
value of cancer treatment and the definition of clini-
cally meaningful outcomes should not only be based 
on the average benefits for the population, but also on 
the benefits for individual patients.

We hypothesize that the use of median overall 
survival to define the incremental improvement over 
standard therapy could yield to different decisions 
compared with those obtained with a more realistic 
measure such as different survival rates in different 
subtypes of patients. The objective of this study is 
to assess whether different stakeholders place differ-
ent preferences’ values to the same clinical outcomes 
depending on how the information is presented 
(‘median overall survival’ vs ‘individual survival’).

Methods
The research presented in this study was undertaken 
as part of the ONCOVALOR study, designed to 
assess the views of oncologists, healthcare policy mak-
ers, patients and the general population regarding the 
value of new cancer treatments. The description of 
study participants has been reported elsewhere  [6,7]. 
All study participants were selected using a conve-
nience sampling method. An electronic self-admin-
istered questionnaire, including two hypothetical 
scenarios, was developed to assess the perspective of 
healthcare policy makers, patients, oncologists and 
the general population. All participants were assured 
of their anonymity and confidentiality, and no incen-
tives were offered to any of the participants for com-
pleting the questionnaire. The study followed the 
principles of the Declaration of Helsinki, and given 
the nature of the study it did not require Ethical 
Review Board’s approval.

Two hypothetical decision-making scenarios that 
offered equivalent health gains per euro spent were 

presented (Table 1). In the first scenario (‘median 
overall survival’ scenario), the four groups of 
participants were asked whether paying €50,000 addi-
tionally for a new treatment providing an additional 
median overall survival of 3 months (compared with 
a median overall survival of 12 months and a cost of 
€25,000 with the standard treatment) could be con-
sidered an efficient investment. In the second scenario 
(‘individual survival’ scenario), the same participants 
were asked whether paying €50,000 additionally for a 
new treatment providing one additional year of life in 
one of every four patients and without providing any 
additional survival gains in the rest could be consid-
ered an efficient investment (median overall survival 
for the standard treatment was 12 months and the 
cost €25,000). Possible responses were: totally agree, 
agree, no opinion, disagree and totally disagree.

Statistical comparisons between the two scenarios 
were made for each group of participants. Responses 
were grouped into three categories: agree (one and 
two responses), no opinion (three responses) and 
disagree (four and five responses). McNemar’s test 
was used to compare the differences in the responses. 
p-values of less than 0.05 were considered statistically 
significant for all comparisons.

Results
Responses from 53 oncologists (12.5% of those 
invited), 25 health policy makers (17.9%), 60 onco-
logic patients (28.6%) and 50 individuals from gen-
eral population (11.9%) were obtained. The responses 
between the two scenarios were different for oncolo-
gists (p = 0.006), healthcare policy makers (p = 0.012) 
and patients (p = 0.019). Table 2 shows that ‘individ-
ual survival’ scenario obtained a higher percentage of 
positive answers (agree plus totally agree) compared 
with ‘median overall survival’ scenario in the four 
groups of participants. Healthcare policy makers were 
the group with highest difference (+28%) between the 
two scenarios (44 vs 16%), followed by oncologists 

Table 1. Description of the two scenarios and response options.

Scenario number Description of the scenario Response options

1 If the standard treatment for cancer provides 12 months 
survival and costs €25,000, I consider it is reasonable that 
the National Health Service (NHS) pays €50,000 more (total 
€75,000) for a new drug that provides additional survival of 
3 months

Totally 
agree 
(1)

Agree 
(2)

No 
opinion 
(3)

Disagree 
(4)

Totally 
disagree 
(5)

2 If the standard treatment for cancer provides 12 months 
survival and costs €25,000, I consider it is reasonable that 
the NHS pays €50,000 more (total €75,000) for a new drug 
that provides additional survival of 1 year in one-fourth of 
the patients, without additional survival gains in the rest

Totally 
agree 
(1)

Agree 
(2)

No 
opinion 
(3)

Disagree 
(4)

Totally 
disagree 
(5)
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Table 2. Percentage of responses (disagree, no opinion and agree) of both scenarios across different 
stakeholders.

Stakeholders Scenario 1 Scenario 2

Disagree No opinion Agree Total

Healthcare policy makers (n = 25), 
p = 0.012

Disagree 40.0% 16.0% 24.0% 80.00%

  No opinion 0.0% 0.0% 4.0% 4.00%

  Agree 0.0% 0.0% 16.0% 16.00%

  Total 40.0% 16.0% 44.0% 100%

Oncologist (n = 53), p = 0.006

Disagree 7.5% 3.8% 17.0% 28.3%

  No opinion 1.9% 9.4% 5.7% 17.0%

  Agree 0.0% 0.0% 54.7% 54.7%

  Total 9.4% 13.2% 77.4% 100%

Patients (n = 60), p = 0.019

Disagree 16.7% 5.0% 10.0% 31.7%

  No opinion 0.0% 3.3% 1.7% 5.0%

  Agree 0.0% 5.0% 58.3% 63.3%

  Total 16.7% 13.3% 70% 100%

General population (n = 50), p = 0.342

Disagree 10.0% 4.0% 10.0% 24.0%

  No opinion 2.0% 18.0% 4.0% 24.0%

  Agree 2.0% 2.0% 48.0% 52.0%

  Total 14.0% 24.0% 62.0% 100%

Scenario description: willingness to pay €50,000 for a new treatment that provides a 3-month survival gain (Scenario 1) or a benefit of 
1-year in one out of four patients (Scenario 2). In both scenarios, the overall survival of the standard treatment was 12 months. The p-value 
obtained by McNemar’s test, p < 0.05 was considered the statistically significant level.

(+23%; 77 vs 54%), the general population (+10%; 
62 vs 52%) and patients (+7%; 70 vs 63%).

In both scenarios, most patients, oncologists and 
the general population agreed that the new treatment 
could be considered an efficient investment. However, 
although most healthcare policy makers (80 vs 16%) 
considered that paying €50,000 per 3 additional 
months of life would not be an efficient investment 
in the ‘median overall survival’ scenario; in the ‘indi-
vidual survival’ scenario, there were more healthcare 
policy makers (44 vs 40%) that agreed that the new 
treatment could be considered an efficient alternative.

Discussion
Our results show that expressing the benefits of new 
oncologic treatments in terms of ’individual survival’ 
may yield to different decisions compared with the 
widely used median overall survival. Despite the 
theoretical equivalence of both scenarios in terms 
of total health gains, our results suggest that the 

willingness to pay is higher in the scenario where 
substantial benefits are obtained in a small percent-
age of patients, than in the scenario that generates 
marginal benefits in all patients. The results indi-
cated that the opinion of healthcare policy makers, 
oncologist and patients can change depending on 
how the information is presented.

These findings may have important consequences 
on the definition of clinically meaningful outcomes 
and on the development and application of value 
frameworks for novel cancer therapies. Classically, 
regulatory decisions have been based on the results of 
clinical trials that compare drugs’ efficacy on the aver-
age population. In the area of oncology, therapeutic 
benefits have been usually expressed as median overall 
survival. However, results for the average population 
may not be the most appropriate for clinicians, patients 
and healthcare policy makers. Physicians do not treat 
‘average patients’ and, theoretically, providing infor-
mation to doctors about the heterogeneity of treatment 
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effects [8,9] might have some influence on clinical deci-
sions. Information about drug’s performance on dif-
ferent subgroups may reflect more accurately the het-
erogeneous potential outcomes of a treatment, and it 
is more in accord with the personal nature of doctor–
patient relationship. Ideally, the definition of clinically 
meaningful outcomes and the assessment of the value 
of cancer treatments should also consider patients’ 
perspectives. Shared decision making should take into 
account patients’ needs, goals and preferences. And it 
is well known that patients’ preferences and decisions 
can differ depending on how information is presented.

This work also demonstrates that healthcare policy 
makers’ decisions can differ when information for 
subgroups of patients (vs information for the aver-
age) is provided. In order to define the improvement 
over current overall survival that would be clinically 
meaningful, some of the recent value frameworks have 
proposed the use of clinically meaningful thresholds 
classified by the type of tumor  [1,3,10,11]. In all the 
frameworks, median overall survival (and alterna-
tively progression-free survival or disease-free sur-
vival) was the clinical end point used to assess benefit. 
This population-based approach adopted by health-
care policy makers seems to ignore the evolution 
toward a patient-centered care. We are living a change 
of paradigm where novel cancer treatments result in 
larger gains in survival in selected groups of patients. 
Unfortunately, the biomarker or condition that would 
allow identifying the right subgroup is often not avail-
able or refined enough. Under this circumstance, the 
information about the value of the drugs provided to 
the different decision makers should reflect the real-
ity of clinical practice, so it should incorporate the 
potential outcomes for different subgroups of patients.

Finally this work supports the view that in 
life-ending chronic conditions, there may be discrep-
ancies in the definition of value assigned by different 
stakeholders. To our knowledge ONCOVALOR is the 
first study that compares the differences in these four 
groups of stakeholders. Although the detailed results of 
the study have been published elsewhere [6,7], the anal-
ysis reported in this work confirms such differences. It 
is remarkable that in all the four groups and scenarios 
(with the exception of healthcare policy makers in the 
median overall survival scenario), most participants 
supported (they answered agree or totally agree) that 
paying €50,000 additionally per 3 months of addi-
tional survival (or the equivalent in scenario two) 
would be a good social investment. This result suggests 
that the implicit cost–effectiveness threshold derived 
from the responses is higher than the thresholds usu-
ally accepted by most healthcare systems (although 
in Spain there is not an official cost–effectiveness 

threshold recommended by the National Health Ser-
vice; €30,000/Quality ajusted life years is the reference 
commonly used in the literature) [12].

This study has several limitations related to sample 
used. Most of the patients included in the study came 
from breast cancer associations, which resulted in an 
over representation of women in our patient sample. 
Second, a convenience sample of the general popula-
tion was taken to guarantee an acceptable response 
rate. Because most of the respondents were employed 
and had a university degree, plausible problems 
related to the misunderstanding of the questionnaire 
were minimized.

Despite the relatively small sample size of the four 
groups of participants and the theoretical nature of 
the two hypothetical scenarios, this study suggests 
that in the era of patient-centered and personalized 
medicine, clinically meaningful outcomes and the 
definition of value of new cancer treatment options 
should not be exclusively based on the benefits for the 
population, but also on the benefits for subgroups and 
individual patients. We believe that ‘individual sur-
vival’ and ‘median overall survival’ are not excluding 
measures, but complementary ones. The use of both 
perspectives could enhance clinical judgment, shared 
decision making and enrich health policy decisions.

Conclusion
This study shows that expressing the benefits of new 
oncologic treatments in terms of ‘individual survival’ 
may yield to different healthcare decisions compared 
with the widely used ‘median overall survival’. Despite 
the relatively small size of the four groups of partici-
pants and the excessive theoretical nature of the two 
hypothetical scenarios, this study suggests the need 
to look for a consensus on the most appropriate and 
realistic way to present the additional benefit of onco-
logic treatments in order to better define clinically 
meaningful outcomes from a societal perspective.
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