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ABSTRACT

Stakeholders have made major advances in gen-
eration of real-world evidence (RWE); however, 
core challenges remain, limiting its value and 
utility in guiding treatment decision-making. In 
particular, persisting lack of industry consensus 
on standardized, clinically meaningful, patient-
centered endpoints was considered a critical area 

of interest for the multidisciplinary Think tank 
on RWE In the US from Multiple Perspectives in 
Healthcare (TRIUMPH). Collaborating in a group 
forum, TRIUMPH assembled and reviewed a first 
draft of potential endpoints that may be more 
consistently incorporated into RWE research. 
Among this list, time to next treatment, adher-
ence/persistence, psychosocial well-being, and 
frailty were prioritized for subsequent discus-
sion on ways to enable their broader adoption. 

Prior Presentation: The contents of this manuscript are 
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Across the four endpoints, key opportunities for 
improving adoption included additional educa-
tion for researchers, standardization of algo-
rithms, and exploration of new approaches for 
derivation in real-world data. Over the course of 
discussion, TRIUMPH also identified frailty and 
area/neighborhood socioeconomic status as key 
baseline characteristics that may guide stratified 
analyses of the prioritized endpoints, to increase 
patient-centric value of the resulting RWE. In 
the future, other endpoints and characteristics 
(beyond those in focus for TRIUMPH) will also 
likely emerge, and should similarly be incorpo-
rated into routine care and research, to continue 
growing the utility of RWE in better informing 
treatment decision-making.

Keywords:  Breast cancer; Patient-centricity; 
Real-world data; Real-world evidence; Treatment 
decision-making

Key Summary Points 

The multidisciplinary Think tank on Real-
world evidence (RWE) In the US from Mul-
tiple Perspectives in Healthcare (TRIUMPH) 
reconvened given current lack of consensus 
on standardized, patient-centered endpoint 
frameworks to enhance RWE validity, repro-
ducibility, and value in guiding treatment 
decision-making.

 TRIUMPH considered well-established and 
potentially novel endpoints to guide assem-
bly of a first draft of clinically meaningful, 
patient-centered endpoints from the real 
world, organized across three overarching 
categories: disease and treatment, function, 
and environment and patient experience.

From the initial list, four endpoints were 
selected for more detailed evaluation, based 
on relevance to overarching categories and 
breast cancer: time to next treatment (TTNT), 
adherence/persistence, psychosocial well-
being, and frailty.

TRIUMPH also considered frailty and area/
neighborhood socioeconomic status (SES) as 
baseline characteristics suitable for stratified 
analyses, to strengthen the interpretability 
and applicability of selected endpoints.

SETTING CONTEXT

Real-world evidence (RWE) plays an important 
role in supplementing data from randomized 
controlled trials (RCTs) [1]. While RCTs are tra-
ditionally used to establish efficacy of new thera-
pies, RWE can provide additional insight into 
treatment benefit, especially post-approval when 
studied in diverse patient populations who may 
not be represented in RCT due to narrow inclu-
sion and exclusion criteria or systemic barriers 
to participation [2]. Significant progress has been 
made in generating RWE, bolstered by access to 
electronic health records (EHR), registries, claims 
databases, and evolving regulatory frameworks 
[3, 4]. However, core methodological issues per-
sist, notably in ensuring real-world data (RWD) 
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fitness-for-purpose, defining reliable operational 
endpoints, managing bias and missingness, and 
verifying endpoint validity. Such uncertainties 
remain a barrier to RWE integration by guide-
line bodies, payors, and clinicians  [5]. Moreo-
ver, inconsistent endpoint definitions—ranging 
from surrogate markers like time-to-treatment 
discontinuation to traditional clinical out-
comes—diminish comparability and interpret-
ability across studies [6].

To advance RWE utility, it is essential to 
develop standardized, patient-centered endpoint 
frameworks, which may involve refining estab-
lished measures or generating new clinically-
meaningful constructs. Multiple organizations, 
initiatives, and expert groups have recognized 
the importance of such efforts in supporting 
RWE utility, and have proposed potential frame-
works over the past several years, demonstrating 
a shared interest in real-world endpoint devel-
opment. For example, in addition to exploring 
evaluation of real-world endpoints (RWE Pilot 
1.0), Friends of Cancer Research also developed a 
framework specifically focused on harmonizing 
patient-reported outcomes (PROs) collected in 
the real-world setting [7–9]. The Duke–Margolis 
Institute for Health Policy similarly published 
a white paper outlining a roadmap for study 
endpoints in real-world settings, from selecting 
a concept of interest through validation [10]. 
Furthermore, the National Health Council, as 
part of reporting on an evidence-based consen-
sus process, also reinforced the importance of 
understanding “how patient input, gathered 
through meaningful patient engagement, can 
be identified and incorporated into the design, 
conduct, and translation of real-world research 
that reflects patients’ lived experience” [11].

TRIUMPH Objectives

The Think Tank on RWE in the United States 
(US) from Multiple Perspectives in Healthcare 
(TRIUMPH) initiative was established in 2023 
to convene multi-disciplinary experts—includ-
ing oncologists, patient advocates, Food and 
Drug Administration (FDA) policy experts, 
payor advisors, health economists, and real-
world methodologists—to further advance 

acceptance and use of RWE when it comes 
to treatment decision-making (by clinicians, 
patients, guideline bodies, payors, etc.), for 
breast cancer. While breast cancer was selected 
as a specific example to guide thinking, con-
cepts discussed may have relevance to oncol-
ogy more broadly.

The first TRIUMPH meeting took place in 
November 2023 and focused on: identifying 
perceptions of RWE acceptance and barriers to 
use in treatment decision-making, and develop-
ing “calls-to-action” to drive implementation of 
highest-priority solutions. As detailed in Khozin 
et al. [12], findings and “calls-to-action” were 
published to present TRIUMPH’s position and 
directly engage fellow healthcare stakeholders.

Subsequently, additional TRIUMPH meetings 
were held in September and October 2024, to 
reconvene for follow-up on the primary “call-
to-action,” to “develop clinically-relevant (and 
patient-informed) endpoints for the real-world” 
[12]. Given current lack of consensus within the 
industry, this follow-up entailed the following 
ingoing objectives:

1.	 Assembling a preliminary, broad list of clini-
cally meaningful, patient-centered endpoints

2.	 Reviewing the list in a group forum and 
applying a framework designed around three 
categories (disease and treatment, function, 
environment and patient experience) and 
relevance to breast cancer

3.	 Prioritizing a select set of endpoints from the 
broad list for more detailed discussion

Over the course of discussion, a fourth objec-
tive organically emerged, around considering 
baseline characteristics suitable for stratified 
analyses, to further strengthen interpretability 
and applicability of selected endpoints.

Taking into account members’ multidiscipli-
nary perspectives, TRIUMPH discussed strengths, 
limitations, and opportunities for the select set 
of clinically meaningful, patient-centered end-
points. Recognizing research questions and 
objectives will vary across studies, TRIUMPH 
focused on high-level endpoint potential, in 
terms of (1) consistent adoption in RWE gen-
eration and (2) benefit in clinical treatment 
decision-making.
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Defining Clinically Meaningful, 
Patient‑Centered Endpoints from the 
Real‑World

To guide identification of clinically meaningful, 
patient-centered endpoints from the real-world, 
TRIUMPH considered both well-established and 
potentially novel endpoints, alongside three pre-
requisite criteria (Fig. 1). First, endpoints were 
termed “clinically meaningful” if they indicate 
a treatment effect, measuring how a therapy 
impacts patient survival, functioning, or expe-
rience [13]. Second, endpoints were termed 
“patient-centered” if they are understandable and 
meaningful from a patient perspective, such as 
avoiding complex or vague terms (e.g., “time to 
worsening”) and focusing on clear, relatable meas-
ures like health-related quality of life (HRQoL) or 
physical function [14]. Finally, endpoints were 
termed “from the real world” if they can be 

credibly and reliably measured in real-world set-
tings (e.g., hospital EHR, medical claims database, 
etc.), for evaluation in representative populations 
[10].

Based on these criteria, TRIUMPH assembled 
a first draft of endpoints to consider (Table 1), 
informed by a targeted search of literature on 
real-world endpoints in oncology. Endpoints were 
organized across three overarching categories: 
disease and treatment (e.g., treatment response, 
cancer progression, survival), function (e.g., physi-
ological, HRQoL), and environment and patient 
experience (e.g., contextual factors, healthcare 
access, external systems). From a patient’s perspec-
tive, these categories may correspond to questions 
such as “How controlled is my cancer?”, “How 
well can I carry out routine activities?”, and “How 
am I feeling within my personal context and sur-
rounding environment?”. Collectively, these cat-
egories cover clinical response to treatment, assess 
HRQoL, and articulate the influence of external 

Fig. 1   Intersection of clinically meaningful, patient-cen-
tered, and real world, to guide identification of endpoints 
that could benefit from wider adoption in RWE research. 

HCRU​ healthcare resource utilization, ORR objective 
response rate, PFS progression-free survival, QoL quality of 
life



Adv Ther	

Table 1   Broad list of endpoints identified by TRIUMPH for consideration

Category Endpoint

Disease and treatment Time to next treatment: Time from treatment initiation to discontinuation (for reasons including 
lack of effectiveness, toxicity, progression)

Long-term survivorship and late effects: Long-term consequences of disease (e.g., cardiovascular 
issues, secondary cancers)

Tumor marker velocity: Change in tumor marker levels over time, assessing likelihood of disease 
recurrence or progression

Clinical progression: Worsening of disease as observed by providers based on signs or symptoms

Time to distant metastasis: Time to diagnosis of first spread to a distant metastatic site

Symptom burden and management: Symptoms experienced (e.g., pain, fatigue, nausea) with 
disease/while on treatment

Treatment tolerability: Patient ability to remain on treatment without dose modification or 
discontinuation

Function Frailty: Measure of older patients or those with comorbidities at higher risk of adverse outcomes 
(falls, disability, hospital admission, long-term care)

Time to functional decline; Functional consequences of disease: Impact on functioning (e.g., 
renal, anemia)

Ability to fulfill/continue roles; Time to return to normal activities: Capacity to restart work, 
family, and/or social roles

Mobility and independence: Changes in patient ability to autonomously perform daily physical 
activities

Work productivity: Measure of economic/business implication of health-related suboptimal or 
lost work performance

Composite measure (benefit and HRQoL): Combined measure of treatment effectiveness and 
HRQoL

Standalone HRQoL measure: Simple/brief assessment of patient HRQoL

Environment and 
patient experience

Psychosocial well-being: Psychological and social effects of cancer (e.g., anxiety, depression, isola-
tion)

Days at home: Time a patient spends outside of hospitals and healthcare institutions

Impact on caregiver burden: Impact of patient disease and treatment on caregiver (emotional, 
physical, financial strain)

Patient satisfaction with treatment: Patient experience with treatment received

Patient empowerment and self-management: Patient sense of empowerment related to care, such 
as involvement in decision-making, ability to communicate opinion, and support received

Adherence and persistence: Patient consistency in following treatment regimen over time
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factors; all of which are crucial for holistic deci-
sion-making in real-world settings.

Notably, this first draft resulted in limited 
overlap with endpoints often observed in 
oncology RCTs, such as progression-free sur-
vival (PFS) or objective response rate (ORR) for 
efficacy, or frequency of high-grade adverse 
events (AEs) for safety. While undoubtedly 
clinically meaningful, such outcomes may be 
less intuitive for patients (failing the “patient-
centered” criteria; e.g., ORR) and/or not cred-
ibly and reliably measured in RWD (failing the 
“from the real-world” criteria; e.g., PFS). This 
disconnect, between endpoints identified by 
TRIUMPH and those commonly used in RCTs, 
reaffirmed the role of RWE in supplementing 
data from trials, especially in the absence 
of endpoints consistently defined and used 
across both research settings. The finding was 
also consistent with existing literature such 
as LoCasale et al., which similarly articulated 
an “RCT/RWE endpoint misalignment,” due 
to instances where RCT endpoints have low 
availability and/or relevance in routine clini-
cal practice [15].

Exploring Select Endpoints, and 
Opportunities to Further Improve Use in 
Research

From the initial list, four endpoints were selected 
for more detailed evaluation, based on their 
relevance across disease and treatment, func-
tion, and environment and patient experience 
categories, and to breast cancer (irrespective of 
stage): time to next treatment (TTNT), adher-
ence/persistence, psychosocial well-being, and 

frailty. Subsequently, a targeted literature review 
(TLR) was conducted to further understand cur-
rent use of the selected endpoints in RWE gen-
eration, including extent of use, approaches for 
sourcing in the real world, and potential limita-
tions. Findings from the TLR confirmed impor-
tance of the selected endpoints and provided 
insights to guide TRIUMPH discussion around 
their relevance and utility. Using PubMed and 
Google Scholar, with focus on oncology RWE 
research published in the past ~ 5 years (January 
1, 2019–October 1, 2024), 9 articles were identi-
fied and reviewed (Table 2) [16–24].

TTNT measures treatment effectiveness, as 
well as toxicity/tolerability, by showing how 
long patients remain on a therapy before switch-
ing to a subsequent treatment. TTNT may also 
be considered patient-focused, providing ease 
of understanding and an ability to address key 
patient questions such as “What treatment am 
I on and for how long?” and “What treatment 
comes next?”. Data elements to derive TTNT in 
the real world are typically captured in EHR or 
medical claims, such as prescription dates for 
initial and subsequent treatments [25]. However, 
derivation of TTNT—which requires structuring 
lines of therapy and defining explicit criteria for 
when a treatment is considered switched or dis-
continued—can exhibit substantial variability 
across studies, influencing endpoint compara-
bility and reproducibility. Observations from 
ongoing research also find that TTNT, while 
often used as an alternative, may underestimate 
or overestimate PFS (i.e., TTNT being meaning-
fully shorter or longer compared to PFS), or not 
always account for patient death (due to incon-
sistency in capture of mortality data in real-
world datasets) [26–28]. Therefore, while TTNT 

Table 1   continued

Category Endpoint

Measure linked to SDOH: Measurement associated with impact of SDOH factors on health 
outcomes

Healthcare resource utilization; Financial toxicity: Economic burden, including use of healthcare 
systems (e.g., hospitalization, emergency visits) and other financial consequences

HRQoL health-related quality of life, SDOH social determinants of health
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may not be considered equivalent to PFS, it still 
offers clinical utility and is potentially more 
appropriate for a real-world setting. To support 
broader adoption of TTNT in RWE, researchers 
would benefit from educational materials that 
distinguish it from PFS, while articulating its 
strength as a feasible effectiveness measurement 
to derive from RWD. Additionally, a consensus-
driven proposal for a standardized algorithm 
can enable more consistent measurement in the 
real world across studies. Lastly, EHR- or claims-
derived TTNT can be complemented with fur-
ther context from other data sources, such as 
patient surveys, to fully understand the value 
of this endpoint.

Adherence/persistence, while not necessarily 
novel, measures how consistently patients fol-
low prescribed treatment regimens over time, 
and can reflect patient experience, including fac-
tors that may impact compliance [20, 29]. Rec-
ognizing that patients in RCTs are more likely 
to adhere to treatment due to strict protocol 
requirements, real-world adherence/persistence 
can provide insights that may not be available 
from trial data [20, 30] (e.g., reasons for discon-
tinuation, particularly among patients in the 
community setting who are not well represented 
in RCTs [31, 32]). As observed in studies such 
as Bhimani et al.’s of characteristics associated 
with delayed chemotherapy among patients 
with early-stage breast cancer, patient behaviors 
surrounding treatment initiation—and modifi-
cation or continuation—will differ in real-world 
scenarios from those typically seen in RCTs [33]. 
Adherence/persistence can be studied in the real 
world via a range of RWD sources, such as pre-
scription records, claims, or EHRs, but such data 
may be a crude indicator [34, 35]. Alternatives 
such as patient-reported data should also be 
explored, while acknowledging the risk of self-
report bias [36]. However, irrespective of poten-
tial challenges with data collection, opportuni-
ties remain  for further advancing adherence/
persistence as an endpoint in RWE research, 
especially in terms of critical use cases. For 
example, adherence/persistence measurement 
may be combined with investigation into access 
to therapy, as a way to holistically understand 
barriers preventing patients from remaining on 
necessary treatment.

Psychosocial well-being encompasses emo-
tional, mental, and social domains of HRQoL, 
reflecting dimensions that are both highly sali-
ent to patients and increasingly prioritized in 
contemporary breast cancer research. Its rel-
evance is underscored by recent investigations 
into psychological distress, depression, and 
social isolation among individuals diagnosed 
with cancer and/or undergoing treatment, with 
growing interest in integrating these factors 
into both observational studies and care path-
ways. Recent studies by Fleege et al. and Arana 
et al. discussed disparities and gaps in mental 
health screening among patients with cancer, 
despite the negative association of depressive 
symptoms with prognosis and survival [37, 38]. 
Additionally, a review by Kim et al. focused on 
implementation of solutions; specifically, web-
based interventions which may help reduce 
anxiety and depression in patients with breast 
cancer [39]. Measurement of psychosocial well-
being in clinical practice is subjective, using 
regularly-completed patient surveys. However, 
routine collection is typically resource-inten-
sive, requiring significant effort by sites of care. 
Completion can be similarly time-consuming 
and burdensome for patients due to confusing 
or seemingly repetitive questions, potentially 
leading to inconsistent capture. The data may 
also not be systematically collected if the infor-
mation is exchanged verbally, during dialogue 
between providers and patients. Despite many 
challenges with measurement, advances have 
been made in artificial intelligence (AI) (e.g., 
reliable measure of Patient Health Questionnaire 
9-item [40]), and other validations are likely 
in development. Psychosocial well-being also 
undoubtedly remains a highly patient-centric 
endpoint. Mitigations and/or potentially inno-
vative approaches should be considered in fur-
ther developing this endpoint for broader, eas-
ier adoption. For example, compliance policies 
around screening, such as for distress or depres-
sion, could be implemented to support better 
data capture via existing patient self-report tools 
[41].

Frailty is indicative of physiological vulner-
ability, particularly with respect to aging or 
comorbidities, and is especially relevant for 
patients with breast cancer who are often treated 
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with multiple regimens in the curative or meta-
static setting [42]. Ongoing research efforts aim 
to shift clinical practice towards incorporating 
standard geriatric assessment tools that can bet-
ter inform management of age-associated vul-
nerabilities [43–45]. While frailty indices and 
screening tools exist, completion in clinical 
practice may be suboptimal [44, 46], leading to 
inconsistent data capture. As a result, identifica-
tion of frailty markers for retrospective analysis 
is challenging [47]. Development of a comput-
able frailty phenotype—defining frailty based on 
widely-accepted physical criteria [48]—may sup-
port better capture in RWD and enable greater 
use in RWE research. Supporting educational 
materials for researchers can also explain how 
to derive this phenotype from RWD sources 
like EHRs, such as outlining what specific data 
elements are required or describing potential 
AI tools. Given current limitations of existing 
datasets, such collection will likely need to begin 
prospectively, to enable subsequent retrospective 
analyses after data accrues.

Considering Baseline Characteristics for 
Patient‑Centric Subgroup Analysis

Over the course of discussion, a secondary 
objective emerged, with TRIUMPH also consid-
ering baseline characteristics suitable for strati-
fied analyses—particularly those associated 
with clinical heterogeneity and differential 
treatment outcomes—to strengthen the inter-
pretability and applicability of patient-centered 
real-world endpoints. A major strength of RWE 
is its ability to include broader patient pop-
ulations, such as those typically underrepre-
sented in RCTs (e.g., heavily pre-treated, older, 
sociodemographic groups with limited access 
to participate [49, 50]). Analyzing endpoints 
in such subgroups can result in evidence tai-
lored to specific populations in the real world. 
Through de novo ideation on potential base-
line characteristics to define subgroups of 
interest, TRIUMPH identified and reached 
consensus around focusing on frailty and area/
neighborhood socioeconomic status (SES). As 
baseline characteristics, both frailty and area/

neighborhood SES have demonstrated their 
relevance and patient-centric value in breast 
cancer RWE research. Frailty was observed to 
be associated with increases in both all-cause 
mortality and breast cancer-specific mortality, 
as well as decreases in adherence to hormonal 
therapy [51, 52]. Similarly, lower area SES has 
been shown to be associated with reduced rates 
of screening and higher mortality among US 
patients [53].

By combining selected clinically meaning-
ful, patient-centered, real-world endpoints 
with these key baseline characteristics (Fig. 2), 
research may be made more pragmatic and 
impactful in informing treatment decisions in 
clinical practice. For example, TTNT may be 
compared in populations with lower and higher 
area/neighborhood SES, to better understand 
potential disparities in outcomes and to quantify 
the impact of social determinants of health on 
treatment effectiveness in these specific groups. 
Or, adherence/persistence may be studied in 
frail and not frail subgroups, as there may be a 
meaningful difference between the two and help 
inform optimal treatment selection.

Using baseline characteristics for subgroup 
analysis of selected endpoints may not necessar-
ily be novel, but has yet to be done purposefully 
and on a broad scale using RWD. To date, such 
studies in breast cancer have only been conducted 
ad hoc, like recent studies assessing the effect of 
SES and race on survival and treatment outcomes 
among older, including frail, patients [54, 55]. 
With greater adoption of these practices—namely, 
analysis of endpoints, relevant and understand-
able to patients, in real-world populations that 
are like them—TRIUMPH sees potential to shift 
RWE generation towards more impactful evidence 
that can be truly practice-informing and tailored 
to specific patient populations in the real world. 
Adoption may be stepwise; in the near-term, 
stakeholders can explore ways to further standard-
ize these endpoints in RWD, and educate others 
on how to derive them. Subsequently, studies can 
then investigate how these endpoints compare 
across subgroups, as determined by key baseline 
characteristics.
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CONCLUSION

Complementing what is already known from 
RCT data, RWE generation is valuable in 
expanding the totality of evidence available on 
treatments. Given the diversity of healthcare 
stakeholders using RWE to inform treatment 
decision-making, RWE research should be based 
on endpoints that are clinically meaningful and 
patient-centered, reflecting the priorities of these 
users. During TRIUMPH discussion, four end-
points were prioritized—TTNT, adherence/per-
sistence, psychosocial well-being, and frailty—
as indicators that have potential for broader 
adoption and have demonstrated relevance 
in breast cancer. To support widespread adop-
tion of the selected endpoints, several oppor-
tunities remain, such as broader education for 
researchers, standardization of algorithms, and 
exploration of new approaches for derivation in 
RWD (including AI). Alongside adoption of the 
endpoints, key baseline characteristics of frailty 
and area/neighborhood SES may also guide sub-
group analyses, to further increase the patient-
centric value of RWE that is generated. Looking 
ahead, additional endpoints and characteristics 
will likely emerge and reaffirm the value and 

necessity of balancing clinical meaningfulness, 
patient-centricity, and real-world feasibility. 
These future ideas may similarly be relevant to 
breast cancer (across all or only specific stages), 
or expand to other disease areas in oncology. As 
the potential of the endpoints and baseline char-
acteristics becomes actualized and more broadly 
adopted in routine care and research, we envi-
sion that the clinical utility of RWE will con-
tinue to expand, with patients, clinicians, and 
other healthcare stakeholders benefitting from 
better informed treatment decision-making.
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