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IMPORTANCE The American Society of Clinical Oncology (ASCO) and the European Society for
Medical Oncology (ESMO) have independently published value frameworks. To date, whether
the clinical benefit scoring algorithms from these framework were intended to measure absolute
or relative survival benefit remains unclear.

OBJECTIVE To empirically examine the measurement characteristics of these frameworks by
comparing their survival efficacy components (ASCO clinical benefit score [CBS] and ESMO
preliminary magnitude of clinical benefit grade [PMCBG]) with established measures of
absolute (median survival difference and restricted mean survival time [RMST] difference)
and relative (hazard ratios [HRs]) survival benefit.

DATA SOURCES The US Food and Drug Administration (FDA)’s Hematology and Oncology
Approvals and Safety Notifications database was retrospectively reviewed to identify phase 3
randomized controlled trials (RCTs) cited for clinical efficacy evidence in oncology drug
approvals from January 1, 2006, through December 31, 2017.

STUDY SELECTION Two reviewers searched the database for initial trials cited for approval. Phase
3 trials with overall survival, progression-free survival, and/or time to progression as their primary
or coprimary end points were included. Notifications for noncancer indications or presenting
label changes and trials that did not report HRs for the required end points and/or did not publish
survival curves with number-at-risk data were excluded. Of 269 notifications initially identified,
107 met the selection criteria.

DATA EXTRACTION AND SYNTHESIS Sensitivity analyses were conducted by calculating the
scores using (1) the framework-defined end point, including tail-of-curve bonus points (ASCO) or
long-term plateau adjustments (ESMO) (framework-defined end point plus tail-of-curve bonus),
(2) overall survival data only, and (3) progression-free survival data only. For primary and
xsensitivity analyses, Spearman correlation coefficients were calculated to examine the
xrelationships between (1) ASCO-CBS or ESMO-PMCBG and RMST difference, (2) ASCO-CBS or
ESMO-PMCBG and median survival difference, and (3) ASCO-CBS or ESMO-PMCBG and HR.
Data were analyzed from January 7 through April 30, 2018.

MAIN OUTCOMES AND MEASURES In the primary analysis, ASCO-CBSs and ESMO-PMCBGs
were calculated for the included trials using the framework-defined end point.

RESULTS Compared with measures of absolute survival benefit, ESMO-PMCBGs showed low
to moderate correlations with RMST difference (ρ = 0.44) and moderate to high correlations
with median survival difference (ρ = 0.64). ASCO-CBSs showed low to moderate correlations
with both measures of absolute benefit (ρ = 0.43 for RMST difference; ρ = 0.44 for median
survival). Compared with a relative measure of survival (HRs), ESMO-PMCBGs showed a low
correlation (ρ = 0.47) and ASCO-CBSs showed a higher correlation (ρ = 0.76).

CONCLUSIONS AND RELEVANCE Neither framework consistently performed as an absolute measure
of survival benefit. The incorporation of a direct measure of absolute clinical benefit, such as RMST
difference, into the survival efficacy components of their algorithms should be considered.
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T he American Society of Clinical Oncology (ASCO) and
the European Society for Medical Oncology (ESMO) have
independently published value frameworks that allow

for the systematic assessment of clinical benefit of anticancer
drugs with the aim of establishing the value of these
therapies.1-3 Both frameworks consist of a preliminary sur-
vival benefit score that is further adjusted by incorporating
other value dimensions such as toxic effects and quality
of life.1,2

The ASCO Value Framework (ASCO-VF) incorporates only
hazard ratios (HRs) in order to construct clinical benefit scores
(CBSs), whereas the ESMO Magnitude of Clinical Benefit Scale
(ESMO-MCBS) considers HRs and absolute gains in median sur-
vival in order to generate preliminary magnitude of clinical ben-
efit grades (PMCBGs).1,2 The inclusion of HRs in the calcula-
tion of CBSs in both frameworks suggests that they likely
measure relative rather than absolute survival benefit (this is
also explicitly stated by ASCO regarding their framework).1 Al-
though both frameworks were not designed to solely mea-
sure absolute survival benefit, calculating the CBS as a rela-
tive measure does not seem to correspond with the
frameworks’ intended uses. The ASCO-VF aims to generate a
net health benefit score that can be juxtaposed against the cost
of treatment (an absolute and not a relative monetary mea-
sure) to establish value.1 The ESMO-MCBS was developed for
use in a variety of settings, including public policy applica-
tions in which ESMO scores (ranging from 1 to 5 in the noncu-
rative setting) can provide a “backbone for value evaluations
for cancer medicines.”4(p1559) The ESMO has also established
threshold scores (ie, ESMO-MCBS score of 4 or 5 in the non-
curative setting) to classify treatments as having minimal
clinical benefit.2 The presence of these cutoffs implies that
ESMO-MCBS can be used as an absolute measure of benefit,
allowing decision makers to compare different treatments and
endorse those with sufficient additional clinical benefits. In-
deed, both frameworks have been applied to compare drug
costs and thereby establish the value of anticancer therapies.5-8

Furthermore, both frameworks incorporate bonus points and
adjustments that add or subtract fixed values from the pre-
liminary CBSs, acting as an absolute measure of those dimen-
sions. Therefore, an internal inconsistency in both frame-
works combines relative and absolute measures into a single
score. To satisfy the intentions of these frameworks and to com-
pare CBSs with incremental treatment cost, ASCO-VF and
ESMO-MCBS should ideally measure absolute rather than rela-
tive survival benefit. Relative measures of benefit cannot be
compared across treatments in a consistent manner for deci-
sion-making purposes or for price comparisons from the
payer’s perspective.

Although the intentions of both frameworks necessitate
that they provide absolute measures while their calculations
incorporate relative measures, we sought to understand
whether their empirical performance still allows them to func-
tion as absolute measures. The objective of our study was to
compare the survival efficacy components of both frame-
works (defined as ASCO-CBS and ESMO-PMCBG) with estab-
lished metrics of absolute (restricted mean survival time
[RMST] difference and median survival difference) and rela-

tive survival benefit (HRs) to empirically examine their mea-
surement characteristics.

Methods
Selection of Randomized Controlled Trials
The US Food and Drug Administration’s Hematology and
Oncology Approvals and Safety Notifications pages were
reviewed to identify randomized controlled trials (RCTs)
cited for clinical efficacy evidence in oncology drug approv-
als from January 1, 2006, through December 31, 2017
(Figure 1). Only the initial trials cited for Food and Drug
Administration approval were included because they likely
reflect the best evidence available to payers or decisions
makers at the time of their deliberations. Phase 3 RCTs with
overall survival (OS), progression-free survival (PFS), and/or
time to progression as their primary or coprimary end points
were included. The Food and Drug Administration notifica-
tions for noncancer indications or those presenting label
changes were excluded. Any RCTs that did not report HRs for
the required end points (OS, PFS, and/or time to progression)
were excluded. Trials that did not publish survival curves
and/or report the number-at-risk data with their survival
curves were excluded. The institutional review board of Sun-
nybrook Research Institute exempted this study from review
because no human data were included, and publicly available
information was used.

Data Extraction and Framework Scoring
For each included RCT, 2 independent reviewers (R.S. and L.E.)
calculated ASCO-CBS, ESMO-PMCBG, and RMST difference val-
ues. Interrater reliability was assessed using intraclass corre-
lation coefficients.9 Trials with time to progression as an end
point were evaluated using the PFS scoring algorithms. From
each trial, HRs for OS and/or PFS and the median OS and/or PFS
difference between the arms (when reported) were ex-
tracted. Published OS and/or PFS Kaplan-Meier survival curves
from each trial were digitized using DigitizeIt software, ver-
sion 2.0.4,10 and individual patient data were reconstructed

Key Points
Question Do value frameworks developed by the American
Society of Clinical Oncology and European Society for Medical
Oncology measure absolute or relative clinical benefit?

Findings In this evidence review and analysis of 107 randomized
clinical trials, the survival efficacy component of the American
Society of Clinical Oncology’s Value Framework correlated better
with relative measures of survival benefit than with absolute
measures. The European Society for Medical Oncology Magnitude
of Clinical Benefit Scale maintained low- to moderate-strength
correlations with relative and absolute measures.

Meaning Both frameworks did not appear to possess the
measurement characteristics of an absolute measure of survival
benefit, and the current versions may not be ideal for comparing
clinical benefit across different drugs or combining clinical benefit
with cost to establish value.
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using an established algorithm.11 Individual patient data were
used to calculate RMST in the experimental and control groups
at time point t, specified as the minimum of the longest ob-
served event times in each group.12,13 For each trial, 2 review-
ers (R.S. and L.E.) calculated the mean RMST difference val-
ues (experimental arm RMST minus control arm RMST) for the
final analysis. Substantial differences in RMST values (>0.5
months) between the reviewers were resolved through recal-
culation by a third reviewer (S.C.).

The advanced disease framework and noncurative intent
forms of ASCO-VF version 2 and ESMO-MCBS version 1.1 were
used to calculate the ASCO-CBS and ESMO-PMCBG, respec-
tively. Because this analysis is focused solely on survival ben-
efits, only the survival components of the ASCO and ESMO
scores (ASCO-CBS and ESMO-PMCBG), which do not incorpo-
rate any toxic effects, quality of life measures, or bonus points,
were analyzed.1,2

Data were analyzed from January 7 through April 30, 2018.
In our primary analysis, we attempted to calculate ASCO-CBSs
and ESMO-PMCBGs for the included trials using the value
framework–defined end point as per the criteria in their
publications.1,2 Threeseparatesensitivityanalyseswerealsocon-
ducted by calculating the ASCO-CBS and ESMO-PMCBG for each
trialusing(1)theframework-definedendpoint, includingthetail-
of-curve bonus points (ASCO-VF) or long-term plateau adjust-
ments (ESMO-MCBS), (2) OS data only, and (3) PFS data only. Sen-
sitivity analyses were conducted to analyze the different ways
each framework captured survival efficacy. As part of the sen-
sitivity analyses, OS and PFS data were examined separately be-
cause both frameworks applied different weighting and thresh-

olds for these end points, recognizing that PFS is less clinically
meaningfulandnotalwaysanappropriatesurrogateforimproved
survival.1,2 The tail-of-curve bonus was included in the sensitiv-
ity analyses because this is another efficacy component of the
frameworks, capturing long-term survival or disease control that
is not captured by the HR component of the efficacy scores.
Although HRs are statistical measures of the magnitude of dif-
ference between 2 Kaplan-Meier curves, the tail-of-curve adjust-
ments are captured differently and are relatively arbitrarily
determined.

Comparison of ASCO-CBS and ESMO-PMCBG
With Absolute and Relative Clinical Benefit Measures
Spearman correlation coefficients were calculated to examine
the correlation of ASCO-CBS and ESMO-PMCBG with established
measures of absolute and relative survival benefit. In compar-
ing scores with absolute measures, RMST difference was consid-
ered the primary measure for correlation. We correlated the
framework scores with median survival difference (for RCTs in
which both arms reached median survival) as a secondary com-
parison because this is a more commonly reported measure of
absolutesurvival,andreadersmaybemorecomfortablewiththis
traditionally used metric. For the relative measure comparison,
the scores were correlated with published HRs, the most com-
monly reported relative effect measure.

When calculating the correlations, we ensured that all met-
rics measured the same end point. For instance, OS ASCO-
CBS and ESMO-PMCBG were correlated with OS RMST differ-
ence, median OS difference, and OS HRs. Spearman correlation
values of 0.30 to 0.50 were considered low; 0.50 to 0.70, mod-
erate; and 0.70 to 0.90, high.14 All statistical analyses were
performed using R, version 3.2.0 (R Foundation for Statisti-
cal Computing).

Results
Characteristics of Included Trials
In this analysis, 107 unique phase 3 clinical trials (84 solid tumor
and 23 hematology trials) were included. The characteristics of
the included trials are presented in Table 1 and eTables 1 and 2
in the Supplement. In total, 106 ASCO-CBSs and 84 ESMO-
PMCBGs were computed in our primary analysis. The distribu-
tions of the ASCO-CBSs and ESMO-PMCBGs for the primary and
sensitivity analyses are presented in eFigures 1 and 2 in the
Supplement. In our primary analysis, the mean (SD) ASCO-CBS
was 30.85 (16.26) (range, −25 to 73), and the mean (SD) ESMO-
PMCBG was 2.65 (0.83) (range, 1-3) (Table 2). For 106 RCTs eli-
gible for ASCO scoring, the mean (SD) OS RMST difference was
1.83 (1.30) months (range, −0.81 to 7.54 months), and the mean
(SD) PFS RMST difference was 3.19 (2.19) months (range, −0.38
to 11.14 months) (Table 2). For the 79 studies scored with ESMO,
the mean (SD) OS RMST difference was 1.86 (1.20) months (range,
−0.81 to 7.54 months), and the mean (SD) PFS RMST difference
was 2.74 (1.59) months (range, 0.42 to 8.21 months). The mean
RMSTdifferenceforanESMO-PMCBGscoreof1was1.64months;
ESMO-PMCBG2,2.20months;ESMO-PMCBG3,3.13months;and
ESMO-PMCBG 4, 3.43 months.

Figure 1. Flow Diagram of Included Randomized Controlled Trials (RCTs)

40 Notifications excluded for being
noncancer indications, label
changes, and/or not evaluating
a chemotherapy, immunotherapy,
or targeted anticancer agent

74 Nonrandomized and/or non–phase 3
trials excluded

269 FDA approvals identified from the
Hematology and Oncology Approvals
and Safety Notifications page

229 Novel anticancer drug approvals
identified

48 RCTs excluded for not reporting
sufficient information (no OS and/or
PFS HRs, no published Kaplan-Meier
curves, and/or no number-at-risk
data reported)

107 Phase 3 RCTs included in analysis (84 solid
cancer and 23 hematology trials)

155 Phase 3 RCTs included

FDA indicates US Food and Drug Administration; HR, hazard ratio; OS, overall
survival; and PFS, progression-free survival.
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Summary statistics for our sensitivity analyses using OS,
PFS, and framework-defined end point plus tail-of-curve
bonus as the end points and median OS and PFS differences
are presented in Table 2. Mean RMST differences for
ESMO-PMCBGs calculated using the other end points are pre-
sented in eTable 3 in the Supplement. Overall, interrater reli-
ability was good to excellent for the framework scores and
RMST differences (intraclass correlation coefficient range, 0.72
[95% CI, 0.60-0.82] to 0.98 [95% CI, 0.97-0.99]) (eTable 4 in
the Supplement).

Primary Analysis: Framework-Defined End Point
Correlations with the RMST difference were low for the ASCO-
CBS (ρ = 0.43) and the ESMO-PMCBG (ρ = 0.44) (Figure 2). In
our secondary analysis with median survival difference, the
ASCO-CBS revealed a low correlation (ρ = 0.43), whereas the
ESMO-PMCBG showed a moderate correlation (ρ = 0.64)
(eFigure 3 in the Supplement).

In comparison, the ASCO-CBS showed a high correlation
with HRs (ρ = 0.76), stronger than that observed with both ab-
solute measures of survival. In contrast, the ESMO-PMCBG
maintained a low correlation with HRs (ρ = 0.47) (Figure 3).

Overall, the ASCO-CBS appeared to correlate better with
relative measures (HRs of survival benefit) than with absolute
measures (RMST and median survival difference), and the

ESMO-PMCBG maintained similar low to moderate correla-
tions with relative and absolute measures of survival benefit.
Similar results were observed when the primary analysis was
conducted with OS and PFS data separately (eTable 5 in the
Supplement).

Secondary Analysis: Framework Plus Tail of Curve, OS,
and PFS End Points
Results of sensitivity analyses showed low to moderate corre-
lations between the ASCO-CBS and the RMST difference
(framework-defined end point plus tail-of-curve bonus,
ρ = 0.40; OS, ρ = 0.46; PFS, ρ = 0.55) and median survival
difference (framework-defined end point plus tail-of-curve
bonus, ρ = 0.33; OS, ρ = 0.51; PFS, ρ = 0.54) for all other end
points evaluated (Figure 2 and eFigure 3 in the Supplement).

Table 1. Characteristics of Included Clinical Trials

Characteristic
Trials, No.
(n = 107)

Notification year

2006-2009 14

2010-2013 38

2014-2017 55

Primary end point

OS 37

PFS/TTP 61

OS and PFS as co-primary 9

Disease site

Genitourinary system 19

Gastrointestinal tract 17

Breast 10

Blood 23

Lung 17

Thyroid 4

Skin 9

Liposarcoma 3

Head and neck 4

Neuroendocrine 1

Therapy typea

Chemotherapy 16

Immunotherapy 11

Targeted therapy 79

Hormone therapy 3

Abbreviations: OS, overall survival; PFS, progression-free survival; TTP, time to
progression.
a Trastuzumab emtansine was counted as a targeted agent and chemotherapy.

Table 2. Summary Statistics for All End Points, Median Survival
Difference, and RMST Difference for Both Frameworks

End Point Mean (SD) [Range]
ASCO-CBS

Framework-defined 30.85 (16.26) [−25.00 to 73.00]

Framework-defined plus TOC bonusa 38.68 (21.15) [−25.00 to 89.00]

OS 24.09 (14.98) [−25.00 to 72.00]

PFS 33.31 (15.75) [−7.92 to 68.00]

ESMO-PMCBGb

Framework-defined 2.65 (0.83) [1.00 to 3.00]

Framework-defined plus TOC bonusa 2.94 (1.04) [1.00 to 4.00]

OS 2.30 (1.15) [1.00 to 4.00]

PFS 2.41 (0.80) [1.00 to 3.00]

Median difference, moc,d

OS (ASCO eligible) 4.04 (8.07) [−2.80 to 49.10]

PFS (ASCO eligible) 5.04 (5.61) [−1.20 to 33.10]

OS (ESMO eligible) 3.11 (5.63) [−2.80 to 41.00]

PS (ESMO eligible) 3.74 (4.02) [−1.20 to 23.00]

Hazard ratio

OS (ASCO eligible)d 0.76 (0.15) [0.28 to 1.25]

PFS (ASCO eligible)d 0.58 (0.19) [0.15 to 1.10]

OS (ESMO eligible)d 0.75 (0.12) [0.37 to 1.04]

PFS (ESMO eligible)d 0.60 (90.19) [0.26 to 1.08]

RMST difference d

OS (ASCO eligible) 1.83 (1.30) [−0.81 to 7.54]

PFS (ASCO eligible) 3.19 (2.19) [−0.38 to 11.14]

OS (ESMO eligible) 1.86 (1.20) [−0.81 to 7.54]

PFS (ESMO eligible) 2.74 (1.59) [0.42 to 8.21]

Abbreviations: ASCO, American Society of Clinical Oncology; CBS, clinical
benefit score; ESMO, European Society for Medical Oncology; HR, hazard ratio;
OS, overall survival; PFS, progression-free survival; PMCBG, Preliminary
Magnitude of Clinical Benefit Grade; RMST, restricted mean survival time;
TOC, tail of curve.
a Includes the TOC bonus points for ASCO or long-term plateau adjustments

for ESMO.
b Hematology trials were excluded as ESMO only endorses the use of their

framework in the solid tumor setting.
c Represents the survival difference between the experimental and control

arms of the studies included.
d ASCO and ESMO eligible represents the 106 and 79 randomized controlled

trials scored using each framework, respectively.
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For the ESMO-PMCBG, the sensitivity analysis showed
improved moderate correlations with RMST difference when
the tail-of-curve bonus was added to the framework score
(ρ = 0.67) and when OS and PFS data were analyzed sepa-
rately (ρ = 0.63 and ρ = 0.62, respectively). Similarly, stronger
correlations were observed for all other end points when
compared with median survival difference (framework-
defined end point plus tail-of-curve bonus, ρ = 0.77; OS,
ρ = 0.88; PFS, ρ = 0.70). Whereas correlations of similar mag-
nitude were observed between the ASCO-CBS and RMST dif-
ference or median survival difference at all end points, corre-
lations between the ESMO-PMCBG and RMST difference
were weaker than correlations between the ESMO-PMCBG
and median survival difference.

The ASCO-CBS maintained strong correlations with HRs
when the tail-of-curve bonus was included (ρ = 0.74) or when
OS and PFS data were analyzed separately (ρ = 1.00 for OS and
PFS) (Figure 3). For the ESMO-PMCBG, the correlations were
predominantly moderate but higher than those observed in the
primary analysis (framework-defined end point plus tail-of-
curve bonus, ρ = 0.62; OS, ρ = 0.61; PFS, ρ = 0.75) (Figure 3).

Discussion
Our results showed that the ASCO-CBS and ESMO-PMCBG had
low to moderate correlations with absolute measures of clinical
benefit such as RMST difference and median survival difference.
Comparing the frameworks, ESMO-PMCBG showed stronger cor-

relations with RMST difference and median OS or PFS difference
than the ASCO-CBS, indicating that the efficacy component of
thisframeworkhadastrongercorrelationwithabsolutemeasures
than the ASCO-CBS. These results are not surprising, because the
ESMO-PMCBG incorporates HRs and absolute gains in median
survival, whereas ASCO-CBS is calculated preferentially using
HRs.15 The ESMO-PMCBG also showed improved correlations
withRMSTdifference,mediansurvivaldifference,andHRswhen
the tail-of-curve bonus was included in the framework score.
Overall, our empirical findings suggest that neither framework
produces absolute measures of survival benefit.

Unlike RMST, which considers the entire survival distribu-
tion up to a specified time (ie, the end of follow-up), median sur-
vival reflects survival probability only at a particular point and
does not adequately capture long-term survival or durable PFS
(often termed the tail of the curve).13,16 Seruga et al17 have also
shown that absolute benefits measured using snapshot meth-
ods (ie, median survival) tend to be larger, more variable, and
moredependentoncurveshapethanareamethodssuchasRMST
difference. Therefore, RMST difference is likely a better repre-
sentation of true absolute benefit than median survival. How-
ever, median survival is still the more widely reported absolute
survival metric and is thus easier to extract from clinical trials
than RMST difference.

The low to moderate correlations observed between the
ESMO-PMCBG and RMST difference suggest that the ESMO-
PMCBG does not capture survival similarly to RMST differ-
ence and is not optimal for measuring absolute clinical ben-

Figure 3. Spearman Correlation Coefficients for Survival Benefit
Measures vs Hazard Ratios (HRs)
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Preliminary Magnitude of Clinical Benefit Grade (ESMO-PMCBG). Hazard ratios
are a measure of relative survival benefit. The values shown in each bar
represent the point estimate of the Spearman correlation. All Spearman
correlations with HRs (error bars) were negative but are shown as positive
values for illustration purposes. Error bars indicate 95% CIs. TOC indicates tail of
curve. End point was calculated as TOC bonus points for ASCO or long-term
plateau adjustment for ESMO.

Figure 2. Spearman Correlation Coefficients for Survival Benefit
Measures vs Restricted Mean Survival Time (RMST) Difference
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bonus points for ASCO or long-term plateau adjustment for ESMO.
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efit despite incorporation of median survival difference. In the
case of ASCO-CBS, similar low to moderate correlations were
observed with median survival difference and RMST differ-
ence. This finding was expected because the ASCO-CBS does
not incorporate any measures of absolute clinical benefit in sur-
vival efficacy calculations. This difference in incorporating ab-
solute survival benefit has also been shown to be the primary
factor associated with divergent scoring between the
frameworks.15

In oncology, the value of an intervention is generally de-
fined as clinical benefits achieved per dollar spent.18 When com-
paring clinical benefits with cost to establish value, benefits
should be absolute measures. For instance, in the realm of cost-
effectiveness analyses for resource allocation decisions, incre-
mental quality-adjusted life-years are commonly used as a single
measure of absolute benefit.19 As a result, incremental quality-
adjusted life-years when combined with incremental cost al-
low for the value comparison of multiple mutually exclusive
interventions.19 Based on the intentions outlined in both value
frameworks, the CBS should ideally function in a similar man-
ner. However, our empirical results do not show a strong corre-
lation with absolute measures of clinical benefit (Figure 2). Be-
cause these frameworks behave more as relative measures,
comparing therapies from different trials using these frame-
works is not possible, and their applicability is limited to inter-
ventions that have been directly compared. Although relative
measures have the advantage of being potentially stable across
populations with differing prognoses and risks (a limitation of
absolute measures and the reason ASCO elected to incorporate
only HRs), they tend to overestimate the benefits of an inter-
vention and cannot differentiate between small and large treat-
ment effects.20 Therefore, if the frameworks behave more as rela-
tive measures, they may overestimate CBSs when the baseline
survival is poor, which is a common scenario in most oncology
palliative RCT settings. The ASCO, recognizing this limitation of
relative measures, urges caution in interpreting HRs and en-
courages health care professionals to consider the absolute sur-
vival difference at the point of care.1,15 The ASCO believes that
its framework should allow patients in the clinical setting to in-
dividually decide the magnitude of absolute clinical benefit they
would choose for a particular therapy with specific toxic effects.15

However, the ASCO is not explicit as to why absolute survival
measures cannot be used instead of relative survival measures
in their framework to quantify within-trial differences in ben-
efit between novel therapies and the current standards.

The RMST difference provides a clinically meaningful and
readily interpretable summary of evidence that allows cross-trial
comparisons, and it can be compared with cost to establish the
value of anticancer drugs.13 The RMST-based measures do not
rely on model assumptions, and RMST difference has been rec-
ommended as a standard measure when the proportional haz-
ards assumption is not valid.21,22 Trinquart et al13 also found that
RMST-based measures provide more conservative estimates of
treatment effect and are more efficient than HRs, particularly

when the number of events is small. Despite these advantages,
RMST-based measures are not routinely reported in RCTs. Nev-
ertheless, methods of reconstructing pseudo-individual patient
data from survival curves have been validated and may facilitate
more frequent use of RMST-based measures.11

Limitations
Although RMST difference is a reasonable measure of abso-
lute clinical benefit, a limitation of its use is the ability of the
value framework user to independently calculate RMST dif-
ferences from clinical trial data. The RMST calculations can be
time consuming because pseudo-individual patient data of-
ten need to be reconstructed first. Limitations associated with
the individual patient data–reconstructing algorithms, such as
potential difficulty in accurately digitizing survival curves,11

can also affect the accuracy of the final RMST values calcu-
lated. To minimize these limitations, we recommend that RCTs
routinely report RMST-based measures or that value frame-
work developers take on the task of calculating the RMSTs of
practice-changing RCTs to improve framework usability. With
RCT investigators having direct access to individual patient data
without the necessity of time-consuming reconstruction meth-
ods, RMST should be relatively straightforward to calculate.
In addition, the ESMO has recently established a database with
scores for various therapies. If such efforts to routinely pub-
lish scores continue, RMST differences as a potential compo-
nent of these frameworks could realistically be calculated and
reported by the framework developers.

Conclusions
The ASCO-VF and ESMO-MCBS do not appear to possess the
measurement characteristics of an absolute measure of sur-
vival benefit, limiting their ability to achieve their intentions.
Therefore, the current versions of these frameworks may not
be ideal for comparing clinical benefit across different drugs
or combining clinical benefit with cost to establish value. In
fact, the authors of the ASCO framework have recognized that
an ideal scale should take into account relative and absolute
benefit gains.15 With this acknowledgment, the importance of
including absolute measures is evident, and further rationale
by the framework developers on how relative measures con-
tribute to the intent of the frameworks would be helpful.

Given that RMST difference is an obvious direct measure
of absolute clinical benefit, the developers of both frame-
works may consider incorporating RMST difference into the
survival efficacy components of their algorithms to strengthen
their measurement characteristics within the frameworks’ in-
tentions. We recommend that RCTs routinely report RMST-
based measures of treatment effects in addition to the other
commonly reported measures when evaluating time-to-
event outcomes to allow readers to fully appreciate the true
absolute magnitude of the observed survival benefits.
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