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timelines, thereby hindering patient access to innovative 
cancer therapies.

Other EU-specific challenges include the stark between-
country inequalities in patient access to new cancer 
therapies, with pronounced differences in authorization-
to-reimbursement timelines and reimbursement afford-
ability [2–4]. The complex EU regulatory environment has 
prompted the launch of initiatives promoting faster patient 
access to innovative therapies, such as the cross-sector 
COMBINE project aiming to streamline combined stud-
ies and harmonize regulatory frameworks [5], and the new 
HTA Regulation (HTAR; see Section "Marketing approval 
does not mean market (nor patient) access") [6]. The long 
and complex pathway of global oncology drug development 
is further complicated by an unmet need to generate evi-
dence that is representative of the real-world target popula-
tion and robust enough to facilitate efficient drug approval, 
placement on markets, reimbursement and patient access.

Introduction

Successful drug development takes ~10–15 years from 
patent application to registration, with another 2–3 years 
of administrative procedures in the European Union (EU) 
including pricing, reimbursement negotiations and phar-
macovigilance (Table 1) [1]. Whilst regulatory and health 
technology assessment (HTA) procedures are well-intended 
to safeguard society, persistent regional obstacles can inad-
vertently delay patient access to novel and effective preci-
sion oncology therapies, often arriving too late for patients 
with aggressive or relapsed cancers. The bureaucratic bur-
den in the EU, including poor understanding of the recent 
EU In Vitro Diagnostic (IVD) Devices Regulation, has 
unduly delayed oncology drug development, particularly 
the initiation of early-phase and investigator-initiated trials. 
Accordingly, combined trials involving medicines and IVDs 
face complex regulatory hurdles and extended approval 
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This paper reflects on multi-stakeholder discussions dur-
ing the Cancer Drug Development Forum (CDDF) Annual 
Conference 2025 and provides some recommendations. A 
concerted effort from all stakeholders is urgently needed to 
accelerate the availability of life-saving innovative cancer 
therapies with improved toxicity profiles and quality of life 
(QoL) to patients in need.

Smarter Study Designs to Shorten the Path 
to Patient Access

(1)	 Single-arm trials (SATs) and challenges with external 
control data

 
Over recent years, both in the EU and the US, new drug 

approvals have increasingly been based on data from SATs, 
often justified by the difficulty to run phase 3 trials in small 
patient populations and/or the lack of effective existing treat-
ments, and the use of non-time-dependent endpoints [7, 8]. 
Other features of SATs may include shorter trial duration, 
reduced costs, providing equitable treatment, and quicker 
patient access [8, 9]. However, benefit-risk assessments as 
performed by EU HTA processes require a comparison with 
the current therapeutic standard, therefore SATs using an 
external control arm (ECA) are not without their own chal-
lenges and could actually involve more work than design-
ing a randomized trial from the get-go. For example, the 
use of complex analysis techniques associated with untest-
able assumptions (e.g., propensity score matching or causal 
inference) make any residual bias difficult to assess. With-
out randomization, one cannot control for unknown clini-
cally important confounding or prognostic factors that may 
be discovered in future analysis. Accordingly, randomized 
controlled trials (RCTs) remain the ‘gold standard’ for data 
robustness in evidence-based medicine by controlling bias 
and allowing for time-dependent endpoints, such as progres-
sion-free survival (PFS) [10]. Although smaller randomized 
studies must be interpreted with caution (i.e., potential ‘false 
comfort zone’ – only larger sample sizes can truly balance 
for unknown confounders) and are not sufficiently powered 
to show statistically significant differences of time-to-event 
outcomes, these can improve clinical decision-making and 
time to approval when conducted early in drug development 
by offering better control against patient selection biases 
and more reliable safety and efficacy assessments.

Conversely, the additional collection of non-randomized 
data can complement and strengthen RCT results through 
assessing their external validity and powering subgroup 
analyses rather than replacing them. However, external data 
must be carefully selected and used in the right context in 
order to be relevant, i.e., distinguishing between any exter-
nal data and true ECAs. Pre-planning and early engagement 
with decision-makers is absolutely required for collecting 
ECA data concurrently to the trial rather than as an after-
thought once trial data is reported. In the era of precision 
oncology, with decreasing biomarker-positive histology-
specific patient population sizes, histology-independent 
designs can increase sample size, and ECAs may still have 

Table 1  Stages of drug development, from early development to EU 
patient access
Stages Description
1. Early develop-
ment – Discovery & 
preclinical research

a. Identification of potential drug compounds
b. Laboratory and animal studies to assess 
safety and efficacy

2. Clinical 
development

a. Phase 1: First-in-human trials to evaluate 
safety and dosage
b. Phase 2: Studies to assess efficacy and side 
effects
c. Phase 3: Large-scale trials to confirm effi-
cacy and monitor adverse reactions

3. Regulatory 
submission

Marketing Authorization Application (MAA):
a. Submission of comprehensive data to EMA
b. Evaluation by the Committee for Medici-
nal Products for Human Use

4. EMA assessment: 
Review process*

a. Assessment of quality, safety and efficacy 
data
b. Interaction with the applicant for 
clarifications

5. Approval across 
the EU

Centralized marketing authorization:
If approved, the medicine receives authoriza-
tion valid in all EU member states

6. Health technol-
ogy assessment

National HTA bodies:
a. Evaluation of the drug's added-value and 
cost-effectiveness
b. Recommendations for reimbursement and 
pricing

7. Market access* Negotiations between companies and HTA 
bodies & Reimbursement:
a. Discussions with national health authorities
b. Determination of pricing and inclusion in 
national formularies

8. Patient access Availability:
a. Drug becomes available to patients in EU 
countries†
b. Ongoing pharmacovigilance to monitor 
safety in the real-world setting

EMA, European Medicines Agency; HTA, Health technology assess-
ment
*Stages at which delays often occur
†Even if a drug becomes available, there can be issues with drug 
uptake, leading to delayed access
Based on the presentations at the conference by Carin Uyl-de Groot 
(Erasmus University Rotterdam, Netherlands)
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to be considered in exceptional circumstances such as 
(ultra-) rare cancers. However, for precision oncology tri-
als, greater rigor and proactivity is required to ensure the 
relevant mutation is expressed in external controls, infor-
mation which might not be available in historical data [11]. 
Ultimately, prospectively collecting data outside of a ran-
domized trial can truly strengthen evidence generation in 
both SATs and RCTs.

(2)	 Innovative trial designs to optimize evidence generation

 
There is an urgent need for more innovative trial designs, 

notably in disease/treatment settings in which there are 
small patient numbers. External borrowing approaches 
can sometimes be applied when there are insufficient con-
trols to adequately power an RCT in particular disease set-
tings [12]. For example, Bayesian dynamic borrowing can 
be used to select external controls from a contemporary, 
ongoing internal clinical trial to support an early analysis 
of phase 3 overall survival (OS) data in a treatment setting 
for which standard treatment has not evolved for decades 
(e.g. first-line diffuse large B-cell lymphoma). “Borrowing” 
patients from the control arm of another study may allow 
fewer ‘new’ patients to be treated with a well-established 
but inadequate control regimen; it also shortens the study 
time and enables more efficient trials by sharing control data 

between trials [13]. Nonetheless, the acceptability of such 
approaches from a regulatory perspective is not straight for-
ward and very context-dependent.

Prospectively designed trials can generate more robust 
evidence, as well as build knowledge to address challenging 
public health questions regarding treatment optimization, 
usually conducted by academia/public sector (e.g., dose 
optimization, sequencing, multi-modality, de-escalation, or 
post-marketing authorization [MA]). Pragmatic approaches 
and elements in trials are currently implemented in specific 
situations (e.g., radiotherapy or surgery trials) when classi-
cal randomization is deemed more challenging. For exam-
ple, the Trial within Cohorts (TwiCs) study design retains 
some features of a randomized study, using a large cohort 
from which some patients are selected for randomization 
as part of an experimental arm, with a multi-step informed 
consent applied only to relevant patients [14, 15]. Alterna-
tively, partially randomized preference design (propensity 
score methodology) includes patients’ preference when 
randomization is not feasible (Fig. 1): patients can state 
their preference to undergo their treatment of choice, but in 
the absence of patient preference, they will be randomized 
between two treatment options [16] e.g., [17]. While they 
may improve patient recruitment and boost external valid-
ity, it is at the cost of potentially introducing bias (confound-
ing) in the estimation of the effects of interest as patients’ or 
investigators’ pre-existing preferences for treatments may 

Fig. 1  Partially randomized patient preference trial design. 
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"New endpoints to generate more pertinent evidence" and 
"Marketing approval does not mean market (nor patient) 
access"). Finally, addressing a risk of bias requires pre-
planning at trial design stage for methodical data collec-
tion on all included patients regardless of their outcome, to 
maximize the data at hand and increase evidence robustness 
– every patient counts. One way forward could be to estab-
lish ‘patient steering committees’ or involve trained patient 
representatives to advise on strategies for maximizing data 
collection and minimizing attrition, particularly among 
under-represented or heavily burdened populations.

Enhance Representation of Patient Diversity 
in Clinical Cancer Research

(1)	 Addressing the lack of diversity

 
When a new drug is approved, it is released into a much 

broader and more heterogeneous population than that in 
which it was initially studied. Although RCTs are consid-
ered the gold standard, participants included in RCTs often 
do not represent the full range of actual patients treated 
in clinical practice, with many reports showing restric-
tive selection criteria in study protocols (e.g. [20–22]) and 
multiple examples of important differences between major 
subgroups in oncology clinical research and care (Table 2). 
Access to genomic testing may also vary widely in some 
regions, further exacerbating unrepresentative enrolment 
into precision medicine trials. Under-representation occurs 
when the prevalence of subpopulations affected by a given 
disease is not epidemiologically reflected in a respective 
trial population. There are also ‘badly’ represented groups in 
clinical trials, i.e., specific populations that may have been 
included but for whom data collection and analysis was not 
properly designed, or where data was collected but not well 
analyzed (e.g., sex or age bias).

A drug clinical development program should reflect the 
population that is meant to ultimately receive that treatment, 
and the lack of representative populations in clinical cancer 
research not only compromises the science but also the eth-
ics of that research [23]. Accordingly, the external validation 
of results from RCTs is an urgent unmet need in oncology, 
resulting from design choices largely aiming at regula-
tory approval but translating into hurdles for HTA/payers/
prescribers and patients. A major source of uncertainty in 
decision-making for all stakeholders downstream of regu-
lators is the extrapolation of relative effectiveness for the 
entire patient population to be treated in the future. Diver-
sity, equity and inclusion in clinical research has scientific 

correlate with patients’ characteristics. Therefore, such stud-
ies including patient’s preference need to address selection 
bias using appropriate statistical methods like propensity 
score methodology [18]. Partially randomized preference 
design still uses randomization for a core group which 
should allow researchers to better quantify the actual “pref-
erence effect” by comparing the outcomes from the patients 
choosing versus being assigned. This implies that a suffi-
cient number of patients actually accept to be randomized. 
Hence, when a classic RCT design is unfeasible, the use 
of mixed trial designs is a possible approach to maximize 
robust evidence generation while pragmatically collecting 
data from potential external controls [19]. However, when 
moving away from classical randomization, it is important 
to clearly address the statistical assumptions, estimands, and 
analytic implications.

Clinical trial methodology is one of the focus areas of 
Accelerating Clinical Trials in the EU (ACT EU), an impor-
tant joint initiative of the European Commission, the Euro-
pean Medicines Agency (EMA) and Heads of Medicines 
Agencies established to create a favorable environment for 
research and development in life sciences through harmoni-
zation, innovation and collaboration with stakeholders. ACT 
EU also aims to improve ECAs, emphasize randomization 
in drug development, and move from multiple small studies 
investigating similar or overlapping questions (which often 
end up being under-powered) towards larger, more impact-
ful and multi-state pragmatic trials, benefiting EU health-
care systems and patients in the process [​h​t​t​p​​s​:​/​​/​a​c​c​​e​l​​e​r​a​​t​i​n​
g​​-​c​l​​i​n​i​​c​a​l​​-​t​r​​i​a​l​s​​.​e​​u​r​o​p​a​.​e​u​/].

(3)	 Patient perspectives in trial designs

 
An essential element for smarter trial designs involves 

incorporating patient perspectives from the very onset. It 
is counterintuitive to exclude the preferences of the very 
individuals the therapies aim to serve when designing 
studies intended to generate data for regulatory approval 
and reimbursement. Therefore, it would be logical to ask 
patients what matters most to them to ensure that trials gen-
erate evidence that is both clinically relevant and personally 
meaningful. At the same time, there must be a transparent 
and collaborative balance between generating ‘approvable’ 
data for regulatory bodies and addressing patient-prioritized 
outcomes. This balance should be achieved in partnership 
with patients, not in parallel to them. Going forward, multi-
stakeholder collaboration is required to move beyond token-
ism and systematically include patient insights from trial 
planning stages regarding treatment burden, practicalities 
and meaningful endpoints, through to market authorization 
and HTA decisions regarding reimbursement (see Sections 
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With cancer drug development becoming increasingly multi-
regional, all regulators face the issue that the majority of data 
submitted in MA applications across all therapeutic areas is 
generated in other regions. There are numerous examples 
of important differences in oncology care delivery between 
major subpopulations (e.g., between men and women and/
or between different age groups; Table 2). Going forward, 
we must gather knowledge about target populations to set 
adequate inclusion/exclusion criteria for explanatory trials. 
We could systematically conduct disaggregated analyses 
of key subgroups, such as by sex and age at a minimum 
for each trial, and also analyze data from several trials to 
answer questions regarding smaller subpopulations.

and ethical foundations, not political, therefore better repre-
sentation would not only ensure generalizability of the data 
but also the unbiased and fair practice of medicine for equal 
access [24, 25]. The recently launched CDDF Initiative 
‘Diversity in Oncology Clinical Trials in Europe’, through 
a multi-stakeholder working group, aims to examine the 
parameters of trial inclusion, and to support the conduct of 
representative clinical cancer research and the applicability 
of trial outcomes to Europe’s diverse population [​h​t​t​p​​s​:​/​​/​c​d​
d​​f​.​​o​r​g​​/​e​v​e​​n​t​s​​/​c​d​​d​f​-​​d​i​v​​e​r​s​i​​t​y​​-​i​n​i​t​i​a​t​i​v​e​/].

(2) 	Considerations for generating representative clinical 
data

Factors Consequences
Sex and/or age
Irinotecan plus chemo in 1L metastatic CRC – Effi-
cacy by sex [49]

Treatment improved OS in men but worsened OS 
in women
 - The trial results initially reported an overall ben-
efit of this treatment due to the majority of the trial 
population being male, thereby initially masking 
this detrimental effect in women

Bevacizumab plus chemo in 1L metastatic CRC – 
Efficacy by sex and age [50]

Although treatment improved OS in both sexes 
overall, subsequent analyses demonstrated no 
survival benefit in women aged < 60 years

Dosing of adjuvant chemo for colon cancer – Toxic-
ity by sex [51]

Increased toxicity for women with colon cancer 
receiving adjuvant FU-based chemo

High-dose chemo plus ASCT in MM – Toxicity by 
sex [52]

Significantly higher rates of anemia and mucositis 
observed in women vs men

BSA-dosed cytotoxic drugs – Toxicity by size/body 
weight (and sex) [53]

Patients receiving the higher dose by body weight 
had very high rates of oral mucositis which cor-
responded to most female patients, while most of 
the males received a lower dose/body weight and 
experienced lower rates of this toxicity – demon-
strating that we may be over-dosing smaller people 
and under-dosing larger people
- In this case, sex was a potential surrogate for size 
(i.e. dosing by weight)

Sex-associated differences in AML-associated 
genetic alterations – Mutation patterns and prognos-
tic impact by sex [54]

SF3B1 mutations found to be male-specific adverse 
outcome prognosticators, and conversely, WT1 was 
an adverse prognostic factor in women but not men

Sex-associated differences with genetic alterations 
in myelodysplastic syndromes – Mutation patterns 
and prognostic impact by sex [55]

5q deletion is more common in women than in 
men with myelodysplastic syndromes leading to 
better prognosis

Ethnicity
Breast cancer survival outcomes by ethnic origin 
[56]

Poorer OS and a higher risk of breast cancer death 
in Black women vs White women for all tumor 
subtypes

Absolute neutrophil count by Duffy status [57]
 - Duffy null phenotype = clinically insignificant 
lower peripheral neutrophil count but adequate total 
body neutrophil count, most prevalent in people of 
sub-Saharan ancestry (80–100%) but also detected 
globally (< 1% in European descent). This phe-
notype is reported in 67% of African-Americans, 
therefore a significant proportion will be Duffy 
non-null with an ANC within the global reference 
range [57, 58]

 - Exclusion from clinical trials based on ethnicity 
[57, 58]
 - Longer duration of treatment and resulting 
reduction in overall dose intensity in cancer 
therapy [59]

Table 2  Bias in oncology care: 
Examples of significant differ-
ences in outcomes for major 
patient subgroups

1L, first-line therapy; AML, 
acute myeloid leukemia; ASCT, 
autologous stem-cell trans-
plantation; BSA, body surface 
area; chemo, chemotherapy; 
CRC, colorectal cancer; FU, 
fluoropyrimidine; MM, multiple 
myeloma; OS, overall survival
Based on the presentations at the 
conference by Marie von Lilien-
feld-Toal (Bochum University, 
Germany) and Axel Glasmacher 
(University of Bonn, Germany & 
CDDF, Belgium)
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Planning is essential (i.e., trial design, analysis, evalu-
ation) to anticipate which populations are affected by the 
cancer and how that may impact the treatment benefit-risk. 
By asking the right questions upfront, subpopulation-spe-
cific differences in treatment effect (e.g. by sex, age or organ 
function deficiencies) should be revealed relatively early on 
in the drug development process. However, it remains nec-
essary to balance the lack of data in specific populations with 
early access. Key considerations for designing trials with 
more representative populations involve a trade-off between 
sensitivity or internal validity (i.e. more narrowly defined 
study population) and generalizability or external validity 
(i.e. broadly defined, more representative real-world popu-
lation) – first we must see if a drug has an effect, then deter-
mine which groups can most benefit (or not) from it. Finally, 
pragmatic trials with broader eligibility (i.e., fewer criteria) 
that welcome as many patients as possible can supplement 
clinical development programs to address the question of 
generalizability and provide external validity of explana-
tory or early-phase clinical trials, i.e. to ascertain treatment 
effectiveness in real-world clinical practice versus treatment 
efficacy in ‘ideal’/limited circumstances.

Industry and regulatory activities to achieve adequate 
representation of relevant subgroups in clinical trials are 
now well underway, but operational and political hurdles 
exist. When the audience at the CDDF 2025 Conference was 
polled regarding diversity, 70% of responding participants 
(N=78; 27% from regulatory agencies, 16% from patient 
advocacy groups, 13% from academic research institutions, 
and 45% from the pharmaceutical industry) were actively 
involved in diversity programs in clinical trials (Table 3).

New Endpoints to Generate More Pertinent 
Evidence

(1)	 Urgent need for intermediate endpoints in oncology

 
OS has long been considered the gold standard as the 

most clinically meaningful primary endpoint in oncology 
clinical trials. However, as prior successes of oncology 
drug development have significantly prolonged survival, 
its robust quantification requires time-consuming trials 
with large patient populations and long follow-up periods 
(sometimes >10 years), which can be affected by potential 
confounding from non-cancer deaths and the increasing 
availability of effective subsequent anti-cancer treatments 
[26, 27]. Alongside improved patient survival, the use of 
intermediate primary endpoints such as PFS has increased, 
with PFS now the most common primary endpoint in 

Questions Poll 
Results

Question 1: What are the most important objectives for 
diversity in clinical trials?

N = 78*

Top 4 Responses (multiple answers were possible):
1. Generation of relevant information about special popu-
lations (e.g. teenagers, women of childbearing potential, 
elderly)
2. Well-designed, scientifically correct clinical trials with 
a clear selection and enrolment strategy for the target 
populations
3. Improvements of care for neglected/marginalized 
populations
4. Correct representation of affected populations in clinical 
trials

59%
49%
47%
41%

Question 2: What are the most important problems for 
diversity in clinical trials?

N = 78*

Top 4 Responses (multiple answers were possible):
1. Insufficient inclusion of representative populations
2. Inadequate planning for prospective analysis of sub-
populations, and of data collection in some cases
3. Not sufficiently well defined data items to describe 
diverse populations
4. Insufficient knowledge about target cancer epidemiol-
ogy, genotype, phenotype

71%
51%
36%
33%

Question 3: Does your organization have a diversity 
plan for clinical trials?

N = 63*

1. We currently have a diversity action plan for cancer 
clinical trials
2. We do not have a diversity action plan for cancer clini-
cal trials
3. We do not have one, but are developing it

51%
33%
16%

Question 4: Clinical trials diversity will be a clinical 
development priority – why?

N = 65*

Top 4 Responses (multiple answers were possible):
1. Because of the scientific and clinical need for represen-
tative participations to demonstrate safety and efficacy of 
a new drug
2. Only because of regulatory requirements
3. Only if clinical development is made more efficient by 
increasing representative participation
4. Only after product marketing approval, e.g. if post-mar-
keting studies are requested by regulatory authorities

65%
20%
6%
6%

Question 5: Will a change in US FDA clinical diversity 
guidance impact your clinical development strategy?

N = 60*

1. Not at all
2. We will wait and adjust to meet future US FDA 
guidance
3. We will adjust to meet EMA guidance
4. We will adjust to meet our own goals
5. We will deprioritize diversity/representative 
representation

40%
32%
13%
12%
3%

Table 3  CDDF Conference audience voting on diversity
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However, to validate MRD and circulating tumor DNA 
(ctDNA) as informative endpoints in drug development and 
patient care, it was necessary to address the respective limi-
tations: the need to standardize assays and thresholds, the 
timepoints of measurements and especially, a statistically 
sound demonstration of the link between MRD and PFS/
OS. Two hematological indications, MM and acute myeloid 
leukemia (AML), are the most advanced in meeting these 
requirements and have demonstrated the clinical value of 
MRD in large patient-level meta-analyses undertaken by 
comprehensive consortiums of academic study groups and 
pharmaceutical industry [39, 40].

In 2024, a consensus with the FDA was reached in MM 
on the use of MRD-negative complete response at ~9–12 
months after treatment initiation as an intermediate endpoint 
for the accelerated approval of new treatments in MM (i.e. 
over ~3 years earlier than an expected interim PFS read-
out) [38], demonstrating that a successful path to the valida-
tion and regulatory acceptance of new oncology endpoints 
is feasible. However, it was a costly and lengthy process 
(~10 years) requiring close multi-stakeholder collaboration 
between academic researchers, pharmaceutical industry and 
regulators, as well as an unprecedented sharing of data [41].

A similar approach for AML is pursued by the MRD Part-
nership and Alliance in AML Clinical Treatment Consor-
tium (MPAACT) [39] and the Harmony Alliance in Europe 
[40]. The use of ctDNA is equally intensively researched 
and already successfully applied to guide treatment deci-
sions as for the use of adjuvant therapies in muscle-invasive 
bladder cancer [42]. Also, the US-based non-profit-organi-
zation Friends of Cancer Research has started the ctMoniTR 
project to collect ctDNA data related to treatment response 
[​h​t​t​p​​s​:​/​​/​f​r​i​​e​n​​d​s​o​​f​c​a​n​​c​e​r​​r​e​s​​e​a​r​c​h​.​o​r​g​/​c​t​d​n​a​/]. Establishing 
robust new intermediate endpoints requires board public-
private collaboration but will ultimately save time in drug 
development and optimize treatment regimens for patients.

(2)	 Patient-reported outcomes (PROs) and other patient 
experience data (PED)

Multi-stakeholder consensus on the urgent need to advance 
the use of patient preferences in clinical cancer research 
is clear, notably for the consistent collection of PROs and 
PED, including more accurate quantification of health-
related QoL and improved analysis/reporting of PRO data 
(Table 4) [43]. Whilst clinical outcomes are methodically 
collected and reported whether favorable or not, PRO or 
QoL outcomes are often not collected when treatments fail 
(as progressing patients usually leave the study thereby 
making further QoL measurements unfeasible, leading to a 
severe bias in all reported PROs, or ‘survival bias’). Simi-
larly, QoL that has not deteriorated will be interpreted as 

oncology RCTs and the basis for numerous EMA/US Food 
and Drug Administration (FDA) cancer drug approvals [27–
29]. Furthermore, many key efficacy endpoints in cancer do 
not reflect patients’ experience, e.g. better quality of life, 
symptoms management, or need for surgical interventions 
(Table 4). Consequently, there is an urgent need to develop 
new validated oncology endpoints, including intermediate 
and surrogate endpoints to provide earlier read-outs of how 
patients are responding to a given therapy.

The recent FDA validation of minimal residual disease 
(MRD) as an intermediate endpoint in multiple myeloma 
(MM) sets an example for other cancer types [30]. With 
much progress in the treatment and survival of MM patients, 
PFS prolongation is not always a reliable surrogate of OS 
[e.g. 31], and increasingly longer periods are required for 
a documented PFS benefit or an observed lack of survival 
benefit (based on a usual MM trial design, ~7 years mini-
mum for the interim PFS results and ~12 years for final PFS 
results – an unreasonable amount of time to solve a clear 
unmet medical need) [32]. MRD arose as a potential alter-
native early endpoint in MM as it captures multiple patient-
related and tumor-related aspects in one single assessment 
(Figure 2). Numerous studies have consistently demon-
strated a strong correlation between MRD negativity status 
and prolonged survival across different treatment settings 
in MM, and at both an individual patient-level and at trial-
level (e.g. [32–38]). The interconnection between deeper 
and durable MRD responses and prolonged survival in MM 
can also be seen by relative 5-year survival with improved 
treatments over the years (from steroids, to transplant, new 
immunotherapies and so on) and progressively increasing 
rates of undetected MRD with each new treatment option, 
despite the use of ever more sensitive MRD methods/tools 
(Figure 3).

Questions Poll 
Results

Question 6: If the US FDA clinical trials diversity guid-
ance is eliminated, how will your clinical development 
strategy change?

N = 61*

1. We will meet EMA guidance
2. It will not change at all
3. It will meet our own guidance
4. It will be considered but not a priority

46%
25%
18%
11%

*Number of responders to individual poll questions
EMA, European Medicines Agency; US FDA, US Food and Drug 
Administration
The audience at the CDDF 2025 Annual Conference was polled on 
their views of the topic of diversity in cancer clinical trials. Twenty-
seven percent of the answering participants (N = 78) were from 
regulatory agencies, 16% from patient advocacy groups, 13% from 
academic research institutions, and 45% from the pharmaceutical 
industry. Seventy percent of answering participants were actively 
involved in programs pertaining to diversity in clinical trials

Table 3  (continued) 
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treatment benefits in context and enable more useful com-
parisons between available treatment options. However, 
with a lack of evidential standards for health-related QoL 
in clinical oncology, current PRO tools are sometimes not 
fit for purpose. Consequently, with patient experience not 
being captured in a meaningful way, crucial data is missing 
from the benefit-risk assessment, and treatment decisions 
are being made with an incomplete picture.

In order to rectify the status quo, patient preference data 
must be collected in a standardized and systematic manner to 
translate patients’ perspectives from subjective to quantifi-
able, reliable and robust outcomes. Current PRO collection/
reporting lacks granularity and specificity, with QoL often 
being presented in vague terms, as one or few non-descript 
outcomes, rather than providing any tangible treatment 
effect on aspects fundamental to daily life such as: indepen-
dence/autonomy (e.g. need for a carer); cognitive function 
(e.g. memory loss); differentiation between age groups or 
other subpopulations (e.g. living with peripheral neuropathy 
in your 30s–50s versus in your 80s makes a difference in 
terms of gait and grip). Thus, QoL is a critical component 
of treatment effectiveness which can severely impact over-
all wellbeing, yet is often inadequately addressed in clinical 
trial designs.

Consequently, there is an urgent need for QoL and patient 
preferences to comprise more than just a ‘ticked box’ in 
clinical cancer research, and for PROs to transform from 
weak qualitative information (often reported as an after-
thought) into objective outcomes on par with other clini-
cal outcomes. Finally, there must be greater recognition 
across all stakeholders—regulators, HTA bodies, sponsors, 
and clinicians—of the real trade-offs patients themselves 

a treatment benefit, despite the absence of any comparator 
baseline QoL data.

Regulatory decision-making considers the totality of 
evidence, requiring complex trade-offs between end-
points. From a patients’ perspective, endpoints should not 
be viewed in isolation but evaluated as a ‘combined pack-
age’ – e.g. ‘survival in the best possible vs worst possible 
wellbeing state’, or ‘time spent without progression and 
toxicity’ would be more practical measures to patients (i.e. 
overall health/QoL vs time). PRO and QoL data can put new 

Table 4  CDDF Conference audience voting on endpoints
Questions Poll Results
Question 1: Which novel cancer drug 
development-related trial endpoints do you 
currently consider most relevant?
(answers provided in a word cloud [not quan-
tifiable] therefore listed in descending order 
of importance)

N = 67*
PFS > ctDNA > QoL, 
OS, EFS

Question 2: Should PROs be used in every 
cancer drug development-related trial?
 Yes
 No
 Not sure

N = 76*
61%
26%
13%

Question 3: Is ctDNA quantification ready 
for use as cancer drug development-related 
trial endpoint?
 No
 Not sure
 Yes

N = 79*
61%
29%
10%

*Number of responders to individual poll questions
ctDNA, circulating tumor DNA; EFS, event-free survival;. OS, over-
all survival; PFS, progression-free survival; PROs, patient-reported 
outcomes; QoL, quality of life
The audience at the CDDF 2025 Annual Conference was polled on 
their views on endpoints in cancer clinical trials

Fig. 2  Minimal residual disease (MRD) as an earlier surrogate efficacy endpoint. Based on the presentation at the conference by Bruno Paiva 
(Clínica Universidad de Navarra, Spain)
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integration, preference elicitation burden, and the necessary 
resources (staff, expertise, capacity).

HTA is a multidisciplinary methodological process deter-
mining the value of a given new therapy to inform deci-
sion-making, in order to promote an equitable, efficient and 
high-quality national health system. HTA agencies across 
individual EU countries assess whether a new drug should 
be reimbursed by examining overall cost-benefit to society. 
While clinical trials assess treatment efficacy (benefit-risk) 
in a highly select group of participants, HTA evaluates rela-
tive effectiveness for patients in the real world while also 
assessing treatment cost/expense to individual healthcare 
systems (Figure 4). Therefore, HTA is not merely about 
appraising efficacy and safety of a new drug, rather it con-
textualizes its added-value by asking the question of inter-
nal vs external validity (i.e., truth in a study vs truth in real 
life – ‘just because a drug works does not mean a govern-
ment should buy it’).

In order to ascertain the added-value of a new drug, 
HTA requires an anchor to compare relative effectiveness 
vs other new/existing health technologies. This is particu-
larly important when new drugs are being developed for a 
treatment setting for which there are already available treat-
ment alternatives. From an HTA perspective, randomization 
between a new intervention and best practice is essential for 
the interpretation of data and for making sound decisions, 
and an RCT in a small population provides more robust 
data than an SAT with a larger population – the only real 
exception for not having a robust comparator is in ultra-rare 
cancers. HTA does not necessarily require statistical sig-
nificance, as long as subgroups have been pre-defined from 
the start and a clinically meaningful treatment effect can be 

are willing to make between outcomes. This requires more 
transparent communication about benefit–risk uncertainties 
and a commitment to patient-informed evidence generation.

Marketing Approval Does Not Mean Market 
(Nor Patient) Access

(1) 	HTA and reimbursement considerations

Healthcare policy goals in Europe consist in ensuring 
affordable and equitable access to effective therapies for all 
patients in a sustainable manner, and regulatory approval is 
just a step on the road to patient access. Once a particular 
precision oncology drug receives EU MA, access may be 
delayed by a number of hurdles. One problem is the consis-
tent rise in healthcare expenditures across all EU countries 
over the last two decades, mainly attributed to improved life 
expectancy and comorbidities linked to ageing [44]. Along-
side this factor is the advent of new technologies, with the 
cost of drugs rising exponentially over the years. For exam-
ple, in Europe, expenditures on cancer drugs more than 
tripled from $10 billion in 2005 to $32 billion in 2018 [45]. 
Global healthcare costs are set to rise in the coming years, 
with predicted cancer cases expected to increase worldwide 
[46]. Rising costs aside, other factors considered by HTA 
and payers are the potential logistical and infrastructural 
challenges to routinely implement effective diagnostics 
and deploy treatments in already stretched healthcare sys-
tems, such as site heterogeneity, assay turnaround, MRD 

Fig. 3  Deeper and durable MRD responses and prolonged survival in 
MM are interconnected. Adapted from Paiva B, et al. Nat Rev Clin 
Oncol 2025;22(6):424–438 [46-48], based on the presentation at the 
conference by Bruno Paiva (Clínica Universidad de Navarra, Spain). 
ADC, antibody–drug conjugate; CAR T, chimeric antigen receptor 

T-cell therapy; HDT/ASCT, high-dose therapy and autologous stem 
cell transplant; IMIDs, immunomodulatory drugs; MM, multiple 
myeloma; MRD, minimal residual disease; PIs, proteasome inhibitors; 
TCE, T-cell engaging bispecific antibodies
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decision-making and be a positive step forward to avoid 
unnecessary redundancies for industry.

Traditionally, HTA processes have relied heavily on 
clinical and economic data, which often fail to reflect 
patient-relevant outcomes and the patient experience (e.g. 
treatment tolerability, QoL, burden of symptoms and AEs, 
psychological impact). Under HTAR, patient involvement 
is encouraged (not mandated) at JCAs and JSCs, offering a 
valuable opportunity to move from tokenistic engagement 
to a more systematic and impactful integration of PED and 
patient preference studies. It also begins to recognize the 
economic and clinical value of patients’ insights. Without 
meaningful patient input in HTA, we risk reimbursing on 
the public purse therapies that fail to meet patients’ needs 
(i.e. why have a new treatment that patients do not wish to 
take), or rejecting treatments that may in fact significantly 
improve daily life. As such, involving patients is not just a 
moral imperative – it is an evidence and value imperative.

It is noteworthy, however, that this new legislation 
is more intentional than fully binding. Although patient 
involvement is increasing, major barriers remain including 
lack of consistency and strategy on how to integrate patient 
data into the decision-making process (i.e. lack of guide-
lines), tokenistic engagement, resistance from some stake-
holders to fully embrace shared decision-making, process 
complexity and administrative burden, and limited training 
and capacity-building for the participants. Therefore, HTAR 
raises high expectations on harmonization, faster access 
and integrating the patient voice, but it remains to be seen 
whether it will effectively address long-standing inequities 
in access across Europe. Its success will depend on trans-
parent processes, clearly defined evidence standards, and 
genuine inclusion of patient perspectives – not only as con-
tributors, but as co-creators of value.

demonstrated. Finally, relative effectiveness is also at its core 
a question about diversity which is also an important factor 
for reimbursement decisions. Every country’s healthcare 
ministry is responsible for managing a set budget and for 
spending as little as possible (i.e., paying for something new 
will inevitably take money away from something/someone 
else), which can often clash with industry’s business plans. 
There is a greater need for honest but often uncomfortable 
conversations about the societal/financial trade-offs in HTA 
decision-making.

(2)	 EU HTAR and patient involvement in HTA

 
Drug affordability differs significantly across EU coun-

tries, largely influenced by variations in gross domestic 
product. Consequently, EU HTA agencies remain highly 
heterogeneous in their criteria for reimbursement (none of 
the ~50 HTA agencies across the 27 EU states are identi-
cal) [47]. Despite divergent national healthcare budgets 
and policy priorities, HTA bodies should strive for col-
lective alignment on their data requirements to stream-
line drug development and ultimately facilitate equitable 
patient access. This notion led to the HTAR (Regulation 
2021/2282), effective since January 2025 to promote a 
more uniform decision-making basis for medical tech-
nology assessments throughout the EU, by establishing a 
framework for joint clinical assessments (JCA) at the EU 
level incorporating close collaboration with the EMA and 
patient involvement [6]. HTAR also established joint sci-
entific consultations (JSC) at EU level enabling scientific 
consultation by industry during their clinical development 
planning regarding evidence needs for a subsequent JCA. 
These initiatives should encourage efficient EMA and HTA 

Fig. 4  Approval vs access. Based on the presentation at the conference by Anja Schiel (Norwegian Medical Products Agency [NOMA], Norway). 
B/R, benefit-risk; C/E, cost-effectiveness; HTA, health technology assessment
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endpoints) can demonstrate relative effectiveness 
and improve decision-making in clinical develop-
ment. Innovative trial designs should be explored 
(e.g., borrowing data or augmenting control arms).

o	 When randomization is really not feasible (e.g., for 
some ultra-rare cancers or in the absence of an effec-
tive treatment), the value of external control data 
should be increased through prospectively designed 
trials. Early prospective planning is fundamental for 
the use of an external control arm (if needed), and 
collection of the necessary data should be done con-
currently alongside the initial stages of trial design, 
rather than as an after-thought at data analysis or 
submission stages – a sub-optimally designed trial 
cannot be ‘rescued’ by unplanned, retrospectively-
collected external data.

o	 “Every patient counts” – we must find ways to col-
lect robust data from patients in the broader popula-
tion and not only those who are eligible and have the 
possibility to participate in clinical trials. If we ask 
drug developers to prospectively design their con-
trols, they will require an adequate pool to source 
these; as a community, we must enable this by pro-
actively seeking patients’ consent for data/tissue 
samples/procedures.

o	 Patients should be involved early on in the trial 
design process, from the inception of the first pro-
tocol and throughout the drug development process, 
to conduct more relevant and impactful trials.

New Endpoints in Clinical Cancer Research

	● Foster multi-stakeholder collaboration and sharing of 
data for the development and validation of new end-
points – be it surrogate or earlier, intermediate efficacy 
endpoints or standardized quality of life (QoL), and 
more systematic use of validated patient-reported out-
come (PRO) measures.

o	 Surrogate/intermediary endpoints: Earlier read-outs 
that inform on (presence/lack of) treatment efficacy 
in a specific population within a trial would enable 
patients to benefit from an alternative dosing or 
treatment as soon as possible and also facilitate the 
design of subsequent strategies (e.g., other areas of 
unmet need or to prioritize those patient populations 
in which a certain regimen may provide substantial 
benefit and for whom more information is needed).

o	 Standardizing patient-reported outcomes: Smarter 
trial designs should systematically capture patient 

Conclusions

Despite leaps in progress in cancer treatment, patient access 
to effective innovative therapies remains slow and highly 
inconsistent across the EU. Smarter randomized study 
designs (even with small numbers), pragmatic or mixed 
design trials, and validated prospectively-planned ECAs 
(e.g. in ultra-rare diseases) could generate more robust evi-
dence from the get-go, for swifter regulatory approval and 
HTA procedures, ultimately streamlining patient access. 
The evidence-based development of new, more reliable and 
timely endpoints will be a key challenge that can be met 
by close collaboration between multiple pharmaceutical 
companies, commercial laboratories, academic research-
ers, patient advocates and regulators. There is a growing 
recognition of the importance of patient preference stud-
ies in clinical cancer research and the need for systematic, 
standardized collection of PROs to generate tangible QoL 
data for consideration alongside efficacy and safety in regu-
latory and HTA decision-making. Furthermore, adequate 
representation of relevant populations in clinical research 
goes beyond concern for social justice, and is firstly a pub-
lic health issue with strong scientific and business backing. 
Therefore, smarter study designs should also include patient 
consultation from the earliest planning stages and broader 
trial participant representation reflecting the real-world tar-
get population.

Panel: Call to Action to Generate Robust 
Data that will Facilitate Patient Access to 
(Precision) Oncology Therapies:

Smarter Trial Designs in Clinical Cancer 
Research:

	● All-stakeholder collaboration to advance innovative 
methods of evidence generation that produce robust data 
meeting the evidence requirements for regulatory and 
health technology assessment (HTA) decision-makers 
(e.g., pragmatic trials, mixed trial/partially randomized 
patient preference designs) in order to expedite access to 
novel cancer therapies.

o	 Regulators and payers require the highest level of 
data robustness, especially with increasing treatment 
options available in a given setting – only random-
ization (even with small sample size, not necessar-
ily powered to detect differences in time-to-event 
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