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Real-world evidence (RWE) research helps determine whether outcomes observed in clinical trials happen
in real-life clinical practice. RWE research may help patients receive more appropriate treatment, closer
to their needs and wishes. RWE for metastatic colorectal cancer is currently limited. The PROMETCO RWE
study is an important example of an ongoing initiative that focuses on patient-reported outcomes in
metastatic colorectal cancer. Patients play an active role throughout the RWE research process, including
study design, participation and results dissemination. This involvement can encourage greater patient
empowerment through active engagement, potentially resulting in various benefits that can lead to
improved clinical outcomes. Greater patient engagement can increase involvement in RWE, helping more
patients to access the benefits of RWE research.

Plain language summary – Real-world evidence research in metastatic colorectal cancer: raising awareness
of the need for patient contributions: Real-world evidence (RWE) research provides information that is
essential to improving medical treatment. When it comes to metastatic colorectal cancer – cancer that has
spread to other parts of the body – only a few RWE studies have been conducted. RWE studies, such as
the ongoing PROMETCO study in patients with metastatic colorectal cancer, differ from clinical trials in
that they include a wider range of people with fewer restrictions on type of treatments received. They
can also place more attention to the patients’ own opinions. By joining RWE studies, patients are likely to
become more interested in their disease and take a more active role in their treatment. In the end, this
can help to improve their quality of life and possibly improve the outcomes of their treatment. Doctors
need to work in partnership with patients to increase participation in RWE studies.
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This article aims to explore and increase understanding of the value that real-world evidence (RWE) research can
bring to patients with metastatic colorectal cancer (mCRC) and the wider medical community. In addition, the
authors hope to raise awareness of the need for patient contributions to RWE research, drawing on the example of
the ongoing PROMETCO study (a real-world evidence prospective cohort study in the management of metastatic
colorectal cancer: a clinical and patient perspective; NCT03935763), which aims to provide insights into the
perspectives of patients with mCRC who have had two disease progressions from diagnosis and are receiving
subsequent treatment. Recruitment for the study was finalized in October 2022, with 738 patients enrolled in 96
participating sites across 18 countries in Europe and South America [1].
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Figure 1. Overview of colorectal cancer.

Colorectal cancer (CRC) is the third most commonly diagnosed cancer worldwide, with 1.93 million cases
recorded in 2020 (Figure 1) [2]. The disease is preventable and treatable when diagnosed early. Most CRCs develop
from non-cancerous polyps that can be detected in regular screening programs. However, it remains the second
leading cause of cancer-related mortality worldwide, with 916,000 deaths in 2020 [2]. A trend of decreasing CRC
incidence (except in young adults as screening is not routinely carried out in this population [5,6]) and mortality
rates has been observed over recent decades. This is largely due to the introduction of screening programs and the
availability of new management options [7].

Among newly diagnosed CRC cases, one-fifth of patients have metastatic disease at presentation and a further
quarter who initially present with localized disease will later develop metastases [4]. A recent study found that
patients with CRC aged below 55 years were 58% more likely to be diagnosed with advanced disease [8]. Clinical
outcomes for patients with mCRC have improved over the last 20 years and reported median overall survival of
patients with mCRC who were treated with systemic therapy in clinical and RWE research is now over 30 months,
representing a 50% increase over the previous 2 decades [9,10]. These advances have been primarily driven by the
development of new treatments, evaluated in the ‘gold standard’ of clinical research – randomized controlled trials
(RCT). Despite advances in treatment options improving clinical outcomes, the personal impact of mCRC on
patients diagnosed with this disease remains significant. mCRC substantially impacts health-related quality of life
(QoL) for both patients and their carers, particularly when patients progress through several lines of treatment [11].

In RWE research, data relating to patient health or experience, or healthcare delivery, are collected outside the
context of RCTs [12]. Common sources of real-world data include patient demographics, medical history, clinical
outcomes (including patient-reported outcomes [PRO]), and laboratory measurements [12]. Compared with RCTs,
RWE research is conducted under less tightly controlled requirements [12]. The aim is to gather information that
reflects more closely with what happens in daily clinical practice [13,14]. It is anticipated that RWE research in
oncology will become a valuable source of information for all stakeholders; clinicians, patients and healthcare
payers are increasingly looking at this type of research to inform treatment and funding decisions [13,14]. RWE
research can help answer questions on the more appropriate treatment that matches the needs and wishes of a
patient. It also helps determine whether outcomes observed in clinical trials are reproduced in real-life practice, in
the hospital, or in clinics [13,14].

Background & rationale
Overview of RWE research
Key differences between RCTs and RWE are summarized in Figure 2 and Table 1. RCTs have been and still are
considered the ‘gold standard’ of clinical research, and currently provide the evidence base for a product to be
approved for use on patients and for the development of treatment guidelines [15]. However, they usually employ
strict inclusion and exclusion criteria, often only including patients of a certain age, weight, or stage of cancer, for
example, and excluding those with comorbidities or certain types of previous treatment. This means that only a
proportion of the entire patient population affected by a specific cancer is represented [14,21].
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RWE
[19]
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Figure 2. Differences between a clinical trial and real-world evidence research.
CRC: Colorectal cancer.

Table 1. Overview of RWE versus RCTs.
RCT RWE research

Type of study Experimental/interventional Observational/non-interventional Interventional/pragmatic

Design Prospective Retrospective/prospective Prospective

Primary focus • Efficacy
• Safety
• Quality
• Cost-effectiveness

• Efficacy
• Safety
• Quality
• Cost–effectiveness
• Natural history
• Compliance and adherence
• Service models
• Patient preferences
• Comparative

Patient population Narrow, restricted, motivated Diverse, large, unrestricted

Monitoring Intense (ICH-GCP compliant) Not required Reflects SoC

Comparators Gold standard/placebo None/SoC/multiple iterations Placebo/SoC/multiple iterations

Outcomes Clear sequence Wide range

Data collection Standardized, controlled Routine; potential for recruitment bias or recall/interviewer bias

Randomization Yes No Yes

Blinding Yes No Sometimes (participants or outcome
assessment)

Follow-up Generally short Reflects SoC plus patient input Reflects SoC plus patient input; long time
period

Adapted from [20] with permission, published under the Creative Commons CC-BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/).
Blinding: study participant/person providing treatment/data collector/data analyst are kept unaware of the treatment group assignment to limit the risk of bias.
Interventional: a drug, device, or procedure is administered to research participants as part of the research protocol.
Monitoring: periodic tracking of progress by systematic gathering and analysis of data and information.
Pragmatic: focuses on correlating treatment and outcomes in real-world clinical practice.
Prospective: research participants are observed and followed over a period of time.
Retrospective: research questions are raised about participants who have already participated in research in the past.
ICH-GCP: International Conference on Harmonisation of Good Clinical Practice; RCT: Randomized controlled trial; RWE: Real-world evidence; SoC: Standard of care.
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In real-world practice, prescribing patterns may differ from those in trial settings. Treatment decisions in the clinic
are influenced by various factors, such as the previous experiences of the patient or clinician, the patient’s wishes and
preferences, treatment accessibility and availability, and reimbursement constraints [1,22]. Real-world data relate to
the patient’s health status and/or the delivery of healthcare routinely collected from a variety of sources other than
RCTs, such as prospective observational studies, product and disease registries, patient cohorts, prescription and
administrative claims databases and electronic health records [23–25]. Data can be recorded by patients or their carers
using various approaches, including smart wearable devices or social media platforms [26]. Personal data collected
in RWE research are stored securely in the same way as data collected in an RCT, with country-specific legislation
and/or guidelines in place to protect patient confidentiality and ensure that any personal data collected cannot be
used to identify individual patients.

RWE research can play a key role in providing information to help patients to evaluate their treatment choices, to
learn about the experiences of other patients, and potentially improve their own outcomes. However, for clinicians
to understand the needs and priorities of individual patients, they must communicate effectively with patients
and their carers and families [27]. RWE research should be designed in partnership with patients and carers, and
the results should be communicated clearly and without bias to help inform decision-making [23]. This goal is, of
course, dependent on accurate and comprehensive data collection during the study. Similar to the approach taken
in RCTs, the type of statistical analyses undertaken on data collected in RWE research will depend on the study
objectives in question. In the PROMETCO study, for example, descriptive statistics will be employed to address
the study objectives, with continuous variables summarized using mean, standard deviation, median and range and
categorical variables reported as number and percentage of patients [1]. Progression-free survival and overall survival
will be summarized using Kaplan–Meier survival analysis, and a Cox regression model will be used to analyze the
relationship between survival end points and different independent baseline variables [1]. CIs will be reported to
provide the reader with an opportunity to draw conclusions about the importance of the size or strength of the
results.

Information relating to the benefits and risks of a treatment is obtained by addressing specific research questions
through the analysis of real-world data, rather than data from conventional RCTs [24]. The value of RWE research
for guiding the clinical management of patients is increasingly recognized [26,28,29]. This type of research has the
potential to increase the understanding of treatment efficacy and safety (particularly rare adverse events) in large,
diverse populations. It can also provide valuable insights into the disease burden, treatment patterns and patient
behaviors in everyday clinical practice [20,28,29] and help determine the place of a particular intervention within the
overall treatment landscape. In the surgical field, RWE research is increasingly being utilized to identify prognostic
factors for successful surgical outcomes and guide decision-making [30,31].

Standardized questionnaires are currently used in both RCT and RWE research to assess PROs. Such outcomes
are defined as ‘any report of the status of a patient’s health condition that comes directly from the patient without
interpretation of the patient’s response by a clinician or anyone else’ [32]. PRO questionnaires often focus on clinically-
defined aspects such as QoL measures, levels of fatigue, and specific symptoms such as pain and constipation [33].
This information can be valuable in differentiating between interventions with similar clinical outcomes and in
describing patients’ experiences of the disease and treatment that might not otherwise be recorded [26,34]. It is
important to have this information as, even in real-world data generation, the focus has traditionally been on
clinical end points, which are objective tools used to assess the safety and efficacy of a given therapy or medical
intervention [35]. Examples of clinical end points used in oncology research include overall survival, progression-free
survival and time to progression. By using a ‘one-size-fits-all’ approach, clinical end points fail to reflect the needs
of individual patients, such as their personal priorities for improved QoL.

The plethora of potential combinations and sequences of treatments for mCRC make it challenging for clinicians
and patients to determine the optimal approach for an individual patient or patient subgroup [36]. PRO measures
(PROM) can include intangible factors that have now been shown to influence outcomes. These can include such
non-medical aspects as the financial impact of cancer and its treatment and any side effects, which may result
in an inability to work, especially pertinent in the current economic climate. These factors may also impact on
other non-medical priorities such as leisure interests and holidays. These factors can reinforce and complement
clinician-reported outcome measures, so it is important that PROM data are included in the decision-making
process and are part of a shared dialog [37]. However, there are limited real-world data on overall survival, treatment
patterns, and the effectiveness, safety and impact on QoL related to treatments for patients with mCRC, especially
those who have progressed twice [1].
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Evaluation of PROs across the mCRC continuum of care is central to the objectives of the PROMETCO
study, with the combined use of three questionnaires: the 5-level EuroQol 5D questionnaire (EQ-5D-5L) [38]; the
Brief Fatigue Inventory (BFI) [39] and a modified version of the Acceptance by the Patients of their Treatment
(ACCEPT C©) questionnaire [40]. These questionnaires explore complementary aspects as follows:

• EQ-5D-5L assesses five aspects of patient health – mobility, self-care, usual activities, pain/discomfort and
anxiety/depression – using a 5-level scale (no problems, slight problems, moderate problems, severe problems and
extreme problems) [38].

• The nine-item BFI measures fatigue in terms of severity and interference with daily life, on 10-point scales [39].
• The ACCEPT C© questionnaire assesses the acceptability of long-term medication [40].

By including PROs alongside established (objective) measures of efficacy and safety (e.g., overall survival, rate
of adverse events), the intention of PROMETCO is to capture information of key interest to both patients and
clinicians. However, more studies with this approach are needed to ensure that patients with mCRC routinely have
the opportunity to participate in these types of initiatives and have access to the data they generate.

Patient involvement in RWE research design & delivery
A summary of potential roles, benefits, and barriers to patient contributions to RWE research is shown in Figure 3
and Box 1. Issues that are important to the patient can be addressed by including them in the design of RWE
research. This ensures that research processes and outcomes engage the patient, and that reported changes in patient
outcomes are meaningful [41,42]. Patients can play an active role at all stages of the research process as collaborators,
partners, or co-researchers [43]. Patient perspectives on treatment can also be provided through direct engagement
or participation in surveys, interviews, or focus groups [44]. Engaging patients early in the research development
process can improve the design of a research study, reducing the potential for unexpected issues once the study has
begun [45]. This can also lead to enhanced recruitment and continued participation.

Various opportunities facilitate patients becoming engaged in RWE research [46], for example:

• Identifying research priorities, contributing to study design (e.g., providing input on PRO questionnaires),
reviewing study protocols that set out how the study should be run, and what is going to be measured;

• Disseminating research findings, and informing participants and other patients about the study results;
• Acting as a patient expert, providing information about the study to other patients to encourage participation,

and reviewing and supporting the development of patient information sheets and other related materials [47,48].

Initiation of patient engagement at the early stages of study design has been identified as best practice. By ensuring
that PROs are relevant to the patient, the likelihood of questionnaires being completed throughout a study will be
increased. In the PROMETCO study, for example, the patient advocacy organization Digestive Cancers Europe
(DiCE) participated in the discussion about which PRO questionnaires should be included [1].

Patient participation in RWE studies
RWE research has gained importance as a valuable tool to help inform shared decision-making between clinicians
and patients, while also providing evidence to payers as to the real value of differing treatment options [14,26,28,29,49].
Therefore, the recruitment of patients into this type of study is also becoming increasingly important, as summarised
in Box 2. Patients participating in RWE research are usually required to complete questionnaires that evaluate
symptom burden, functional status, and psychological and emotional wellbeing. These subjective experiences are
best reported by patients themselves [50]. Some authors have advocated standardization of questionnaires and
interview approaches to reduce the risk of healthcare providers under-detecting symptoms or underestimating
their importance [51–53]. However, this approach has the potential to limit the scope for capturing individual
patients’ personal perspectives and thus reduces patient motivation for completing such questionnaires; reduced
standardization is one of the potential advantages of RWE research versus RCTs. There has been a general move
toward electronic methods for PRO reporting, enabling data to be collected either during clinic visits or while
patients are at home between visits [33,34]. For example, in the PROMETCO study, participants have the option to
complete electronic PRO questionnaires either remotely or during scheduled clinic visits.

A 2014 systematic review of controlled trials in patients undergoing active cancer treatment investigated whether
the inclusion of PROMs in routine clinical practice would improve patient outcomes [54]. Although the studies were
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Real-world evidence (RWE) research
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Monitoring of post-marketing safety of drugs
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wellbeing
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on their life and symptoms

Increased capacity for shared 

decision-making

Figure 3. Real-world evidence
research overview.
* Personal communication: Pete
Wheatstone and Barbara Moss 6
April 2022. Written permission
provided.

Box 1. What are the benefits of patient involvement in research design and delivery?

• Helping to identify the outcomes that need to be assessed and which are relevant to patients and carers - patient
engagement has a critical role in achieving true translational research.

• Improving patient recruitment and continued participation in both RCTs and RWE research (participants
contributing to research design and delivery may be more motivated and through discussions they may motivate
other patients within their network).

• Improving relevance of PROM tools helps to ensure that patients are more likely to complete the PROM because
they are being asked about aspects that are important to them. They are therefore also more likely to continue
to do so throughout the research period, thus improving data quality and leading to more meaningful results.
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Box 2. What are the implications of patient participation in RWE research, from the perspective of the
patient and the wider medical community?

• Producing evidence that may be more relevant to patients’ needs than data from clinical trials.
• Informing best practices, guidelines, policies and resource allocation.
• Patients can refer to RWE from study participants with a similar profile to them to understand how a treatment

might benefit them personally.
• Helping with symptom monitoring and therefore optimizing treatment adherence, and quality and delivery of

care, particularly in the management of treatment side effects.
• Facilitating communication between clinicians, patients and carers.

heterogeneous in terms of settings and methods, the review reported that PROMs could help improve symptom
control, increase supportive care measures and improve patient satisfaction.

Research has shown that using electronic patient-reported symptom monitoring, versus usual care, improves
overall survival in patients with metastatic cancer. In a study by Basch et al., one group of patients was en-
couraged to discuss symptoms during clinic visits and by telephone between visits [57]. Overall survival was
31.2 months (95% CI: 24.5–39.6) in the group reporting their symptoms versus 26.0 months (95% CI:
22.1–30.9) in the usual care control group (difference of 5 months; p = 0.03). A statistically significant dif-
ference was maintained when a multivariable model was applied, with a hazard ratio of 0.83 (95% CI: 0.70–0.99).
The study findings could be explained by clinicians receiving early warning of adverse events, allowing treatment to
be adjusted and adherence to be maintained [34,57]. Patients in the intervention group continued their chemotherapy
for longer than patients in the usual care group (mean: 8.2 months vs 6.3 months, respectively [95% CI: 0.7–3.0;
p = 0.002]) [57]. In a more recent RCT by Basch et al., patients with metastatic cancer completed weekly PRO
surveys (European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire) by telephone
or online for up to 1 year [58]. Compared with a control group not undertaking PRO surveys, statistically significant
improvements in physical function, symptom control and health-related QoL were observed [58].

Discussion
There are potential barriers to patient participation in RWE research. These include time commitment, lack of
understanding of the process and/or the focus of the research, lack of awareness of available opportunities in
research, previous negative experiences (personal or anecdotal), and the clinician not having the time or being able
to participate [59,60]. There is also the issue of trust, in that patients need to be certain that their healthcare data
is being used in an appropriate manner. Patients with certain conditions, such as metastatic cancer, may feel that
the time required would be better spent with loved ones or carrying out charitable or life ambitions, particularly if
the potential benefits of the research are not adequately explained. Specifying the likely amount of time needed to
participate in RWE research would be helpful for patients and their carers as well as perhaps being more flexible in
scheduling clinical appointments and tests.

Increasing a patient’s awareness and understanding of the benefits of RWE research may help increase their
willingness to participate. Educational initiatives could include electronic channels such as social media and
websites, as well as printed materials given to a patient at the clinic. Publications in the lay press or scientific
journals could also help increase a patient’s awareness and knowledge. Patient engagement in the design and
conduct of RWE research can help to ensure that issues relevant to the patient are addressed, thereby encouraging
participation.

The requirement for the patient’s clinician to participate in research can be a major barrier to participation,
which applies to both RCTs and RWE research [46]. Clinicians may be unwilling to participate for a variety of
reasons, including limited familiarity with research methods and procedures or concerns about the amount of time
required. There is also the fear of possible disruption to their daily clinical practice. Other factors include a lack
of awareness of ongoing trials, lack of interest in the research topic, and a shortage of adequate resources [60,61].
Clinician participation in RWE research may be encouraged by providing adequate training and ensuring research
questions are aligned with their interests in improving patient care [61].

There is a growing focus on improving clinician–patient relationships and shared decision-making, which,
together with increased disease awareness and knowledge among patients, is described as ‘patient empowerment’.
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This term has been defined by the World Health Organization as “a process through which people gain greater control
over decisions and actions affecting their health” [62].

Empowerment generates a desire to learn, and many patients who are involved in RWE research question
other factors that influence their cancer treatment [63]. Information about the disease and treatment is available
online, but diligence is required to ensure that sources are accurate, and the format of some information may
not help patients increase their knowledge. Social media sources demand particular caution due to the risks of
misinformation, but it can provide valuable insights while also enabling patients to create content themselves.
Alongside (or instead of ) conventional medical interventions, patients may choose to explore complementary,
integrative, and alternative therapies. The patient may not recognize the need for robust scientific evidence to
support an intervention or the potential for adverse events, but it is important that clinicians work with, rather
than disregard, the patient’s view. Addressing recognized lifestyle factors such as exercise, diet and smoking can
trigger a range of improvements (e.g., in mental health, fatigue, sleep and overall QoL), potentially leading to
improved cancer-related outcomes [64,65]. Evidence supporting the benefits of exercise is particularly strong [66–68],
and recommendations for physical activity in cancer patients are well established [64,69]. The patient may be able
to control their lifestyle factors irrespective of any medical services being offered. Such factors can be incorporated
into RWE research, potentially helping to engage and motivate the population of patients.

Empowered patients typically also have a better understanding of how to navigate the healthcare system and
they tend to be more engaged with their treatment plan. Patient empowerment has been associated with a range of
benefits, including improved clinical outcomes, increased patient satisfaction with care, and improved adherence to
self-management of treatment [70]. Accurate understanding of the safety and effectiveness of the available treatment
options is also needed to ensure that treatment decisions are aligned with the patient’s preferences [71]. The role that
an empowered and motivated patient can play in improving their own outcomes should not be underestimated,
and this can include participation in clinical trials and RWE research. Clinicians can help in the empowerment
process by directing patients toward the right educational materials and by including them when making treatment
decisions [72]. Resources such as the ‘MyDialogue’ brochures have been written by patients and clinicians with
the aim of improving communication between patients and healthcare professionals. The patient’s carer(s) plays a
significant role in treatment decisions, necessitating a three-way dialog between clinicians, patients and their carers;
mutual respect for each person’s knowledge is required throughout.

Patients are likely to appreciate support from their oncologist in gaining knowledge of their disease, although
it is also important for clinicians to recognize that a significant minority of patients prefer not to seek increased
knowledge. In practice, patient–clinician communication can be less than optimal and healthcare professionals are
not always perceived to consider the patient’s voice as a high priority [63,73]. This is driven partly by time pressure
and also by historical tendency for clinicians to take a paternalistic approach to cancer care that focuses on the
treatment options and clinical end points rather than the patient’s perspective [74]. The importance of providing
information in straightforward, easy-to-understand language has also been highlighted [75]. Recently, a shift toward
patient engagement has seen patients play an increasingly active role in their treatment plan [60]. Clinician–patient
relationships are evolving, with many having a greater focus on shared decision-making [46,76]. Patients have the right
to knowledge, to be responsible for their own care where they wish to be, and to play a part in the decision-making
process [46,60,70]. They should also be encouraged to participate in clinical trials or RWE research whenever the
opportunity arises. Increased knowledge can enable patients to feel empowered to help improve their own care, and
the overall future treatment of their disease.

It is important to acknowledge that some patients may prefer not to participate actively in the decisions regarding
their treatment. In one study, 29% of cancer patients expressed a preference for their clinician to have control
over treatment decisions, and this perspective was more common among older individuals or those with high
distress levels [77]. A systematic review including 31 studies reported that 27% of cancer patients prefer to be
passive in the decisions regarding their treatment [78]. The complexity of cancer treatment and perception of the
clinician as the expert were suggested as possible reasons for preferring to be passive. The choice to be passive in
the decision-making process should be respected on equal terms with the decision to pursue empowerment. At
the same time, clinicians should explain the benefits of shared decision-making and help ensure patients receive
support for reducing potential barriers to participation (e.g., reducing the level of distress through counseling and
ensuring access to educational resources).
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Conclusion
By providing evidence and insights into patient experiences without bias, RWE research is a valuable resource
that complements RCT data. The success of RWE research depends upon the active engagement of patients and
their carers. Alongside education regarding the disease and its treatment, participation in RWE research may help
empower patients with mCRC and other cancers to influence decisions concerning their own treatment. There
is potential for increased patient engagement to help improve overall management of the disease. To increase the
numbers of patients and carers participating in RWE studies, improved understanding and awareness of RWE
research is needed, and clinicians are well placed to encourage this process. Engaging patients and carers throughout
disease management is key to unlocking the potential for RWE to improve outcomes in mCRC. We have seen
patients already beginning to respond and become empowered through their focus on RWE research. It is now
imperative that policy makers consider the value of this in their assessment and inclusion of treatments.

Future perspective
Over the next 5–10 years, our aim should be to normalize patient participation in RWE research. Combined
with the implementation of patient-reported experience measures, which evaluate the patients’ perceptions of
their experience while receiving care, this may help to optimize treatment decisions from the patient’s perspective,
potentially improving clinical outcomes. Coordinated efforts across healthcare systems are needed to implement
practical steps to achieve this aim. Overall survival figures remain poor among patients with mCRC – RWE research
could be a means of improving them.

Executive summary

Background & rationale
• Randomized controlled trials have been considered the ‘gold standard’ of clinical research, but usually include

only a limited range of patients based on such factors as age, stage and type of cancer, and geographical
location, with restricted treatment options.

• Real-world evidence (RWE) research is less restrictive and provides valuable insights into the disease burden,
treatment patterns and patient perspectives in everyday clinical practice.

• Few RWE studies have been performed in patients with metastatic colorectal cancer. PROMETCO (a real-world
evidence prospective cohort study in the management of metastatic colorectal cancer: a clinical and patient
perspective) is an important example of an ongoing study focusing on PROs.

Patient involvement in RWE research design & delivery
• Patients and their carers can be encouraged to play an active role throughout the research process, ensuring that

studies are well designed and successfully executed.
Patient participation in RWE studies
• By participating in studies, patients may become more knowledgeable and interested in their disease, increasing

the likelihood that they will receive the best treatment.
Role of the clinician
• Ideally, clinicians should help patients and their carers to learn about their disease and encourage them to

participate in RWE research.
Future perspective
• Increased participation in RWE research may help improve quality of life and treatment outcomes in patients

with metastatic colorectal cancer.
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46. Sacristán JA, Aguarón A, Avendaño-Solá C et al. Patient involvement in clinical research: why, when, and how. Patient Prefer. Adherence
10, 631–640 (2016).

47. Forsythe LP, Carman KL, Szydlowski V et al. Patient engagement in research: early findings from the Patient-Centered Outcomes
Research Institute. Health Aff. (Millwood) 38(3), 359–367 (2019).

48. National Institute for Health and Care Research (NIHR). Engage with patients to improve your clinical trial design (2023). Available at:
www.nihr.ac.uk/explore-nihr/industry/pecd.htm (Accessed 2 June 2023).

49. Naidoo P, Bouharati C, Rambiritch V et al. Real-world evidence and product development: opportunities, challenges and risk
mitigation. Wien. Klin. Wochenschr. 133, 840–846 (2021).

50. Warrington L, Absolom K, Conner M et al. Electronic systems for patients to report and manage side effects of cancer treatment:
systematic review. J. Med. Internet Res. 21(1), e10875 (2019).

51. Basch E, Iasonos A, McDonough T et al. Patient versus clinician symptom reporting using the National Cancer Institute Common
Terminology Criteria for Adverse Events: results of a questionnaire-based study. Lancet Oncol. 7(11), 903–909 (2006).

52. Laugsand EA, Sprangers MA, Bjordal K, Skorpen F, Kaasa S, Klepstad P. Health care providers underestimate symptom intensities of
cancer patients: a multicenter European study. Health Qual. Life Outcomes. 8, 104 (2010).

53. Marino D, Baratelli C, Guida G et al. Impact of adoption of patient-reported outcomes in clinical practice on the accuracy of symptom
reporting in medical records of cancer patients. Recenti Prog. Med. 111(12), 740–748 (2020).

54. Kotronoulas G, Kearney N, Maguire R et al. What is the value of the routine use of patient-reported outcome measures toward
improvement of patient outcomes, processes of care, and health service outcomes in cancer care? A systematic review of controlled trials.
J. Clin. Oncol. 32(14), 1480–1501 (2014).

55. Cavlan O, Chilukuri S, Evers M, Westra A. Real-world evidence: from activity to impact in healthcare decision making (2018). Available
at: www.mckinsey.com/industries/life-sciences/our-insights/real-world-evidence-f rom-activity-to-impact-in-healthcare-decision-maki
ng#/ (Accessed: 15 March 2023).

56. Marciniak M, Graff J. What the rise of real-world evidence means for the pharmaceutical industry: a closer look. Value & Outcomes
Spotlight 6(5), 26–28 (2020).

57. Basch E, Deal AM, Dueck AC et al. Overall survival results of a trial assessing patient-reported outcomes for symptom monitoring
during routine cancer treatment. JAMA 318(2), 197–198 (2017).

58. Basch E, Schrag D, Henson S et al. Effect of electronic symptom monitoring on patient-reported outcomes among patients with
metastatic cancer: a randomized clinical trial. JAMA 327(24), 2413–2422 (2022).

• A report of secondary outcomes from a randomized clinical trial of adults receiving cancer treatment. In the study, use of weekly
electronic PRO surveys to monitor symptoms, compared with usual care, resulted in statistically significant improvements in
physical function, symptom control, and health-related quality of life at 3 months.

59. Baquet CR, Commiskey P, Daniel Mullins C, Mishra SI. Recruitment and participation in clinical trials: socio-demographic,
rural/urban, and health care access predictors. Cancer Detect. Prev. 30(1), 24–33 (2006).

60. Ocloo J, Garfield S, Franklin BD, Dawson S. Exploring the theory, barriers and enablers for patient and public involvement across
health, social care and patient safety: a systematic review of reviews. Health Res. Policy Syst. 19(1), 8 (2021).

61. Rahman S, Majumder MAA, Shaban SF et al. Physician participation in clinical research and trials: issues and approaches. Adv. Med.
Educ. Prac. 2, 85–93 (2011).

62. Nutbeam D. Health promotion glossary. Health Promot. Int. 13(4), 349–364 (1998).

63. Maravic Z, Rawicka I, Benedict A et al. A European survey on the insights of patients living with metastatic colorectal cancer: the patient
journey before, during and after diagnosis - an Eastern European perspective. ESMO Open 5(5), e000850 (2020).

• A comprehensive report of the journey of European patients with metastatic colorectal cancer from prediagnosis to
postdiagnosis. The authors call for improvement particularly around disease awareness, screening, treatment availability,
communication, and support networks.

64. Campbell KL, Winters-Stone KM, Wiskemann J et al. Exercise guidelines for cancer survivors: consensus statement from International
Multidisciplinary Roundtable. Med. Sci. Sports Exerc. 51(11), 2375–2390 (2019).

65. Vijayvergia N, Denlinger CS. Lifestyle factors in cancer survivorship: where we are and where we are headed. J. Pers. Med. 5(3), 243–263
(2015).

66. Bruce J, Mazuquin B, Canaway A et al. Exercise versus usual care after non-reconstructive breast cancer surgery (UK PROSPER):
multicentre randomised controlled trial and economic evaluation. BMJ 375, e066542 (2021).

1820 Future Oncol. (2023) 19(26) future science group

https://www.nihr.ac.uk/explore-nihr/industry/pecd.htm
https://www.mckinsey.com/industries/life-sciences/our-insights/real-world-evidence-from-activity-to-impact-in-healthcare-decision-making#/


Real-world evidence research in metastatic colorectal cancer: raising awareness of the need for patient contributions Review

67. McTiernan A, Friedenreich CM, Katzmarzyk PT et al. Physical activity in cancer prevention and survival: a systematic review. Med. Sci.
Sports Exerc. 51(6), 1252–1261 (2019).

68. U.S. Department of Health and Human Services (HHS). 2018 Physical activity guidelines advisory committee scientific report U.S.
Department of Health and Human Services, Washington, DC, USA, 1–779 (2018). Available at:
https://health.gov/sites/def ault/f iles/2019-09/PAG Advisory Committee Report.pdf (Accessed 17 July 2022).

69. Campbell A, Foster J, Stevinson C, Cavill N. The importance of physical activity for people living with and beyond cancer. A concise evidence
review Macmillan Cancer Support, London, UK, 1–11 (2012) Available at: https://be.macmillan.org.uk/Downloads/CancerInformatio
n/LivingWithAndAfterCancer/MAC138200415PhysicalActivityevidencereviewDIGITAL.pdf (Accessed 17 July 2022).

70. Vahdat S, Hamzehgardeshi L, Hessam S, Hamzehgardeshi Z. Patient involvement in health care decision making: a review. Iran. Red
Crescent Med. J. 16(1), e12454 (2014).

71. Weeks JC, Catalano PJ, Cronin A et al. Patients’ expectations about effects of chemotherapy for advanced cancer. N. Engl. J. Med.
367(17), 1616–1625 (2012).

72. National Health Service (NHS) England. Involving people in their own health and care: statutory guidance for clinical commissioning groups
and NHS England NHS England, London, UK, 1–32 (2017). Available at:
www.england.nhs.uk/wp-content/uploads/2017/04/ppp-involving-people-health-care-guidance.pdf (Accessed 30 June 2022).

73. Digestive Cancers Europe (DiCE). DiCE survey results for metastatic colorectal cancer demonstrate several areas for improvement
(2020). Available at:
https://digestivecancers.eu/dice-survey-results-for-metastatic-colorectal-cancer-demonstrate-several-areas-for-improvement/
(Accessed 30 June 2022).

74. Kaba R, Sooriakumaran P. The evolution of the doctor-patient relationship. Int. J. Surg. 5(1), 57–65 (2007).

75. Sahay TB, Gray RE, Fitch M. A qualitative study of patient perspectives on colorectal cancer. Cancer Pract. 8(1), 38–44 (2000).

76. Castro EM, Van Regenmortel T, Vanhaecht K, Sermeus W, Van Hecke A. Patient empowerment, patient participation and
patient-centeredness in hospital care: a concept analysis based on a literature review. Patient Educ. Couns. 99(12), 1923–1939 (2016).

77. Schuler M, Schildmann J, Trautmann F et al. Cancer patients’ control preferences in decision making and associations with
patient-reported outcomes: a prospective study in an outpatient cancer center. Support. Care Cancer 25(9), 2753–2760 (2017).

78. Noteboom EA, May AM, van der Wall E, de Wit NJ, Helsper CW. Patients’ preferred and perceived level of involvement in decision
making for cancer treatment: a systematic review. Psychooncology 30(10), 1663–1679 (2021).

future science group www.futuremedicine.com 1821

https://health.gov/sites/default/files/2019-09/PAG_Advisory_Committee_Report.pdf
https://be.macmillan.org.uk/Downloads/CancerInformation/LivingWithAndAfterCancer/MAC138200415PhysicalActivityevidencereviewDIGITAL.pdf
https://www.england.nhs.uk/wp-content/uploads/2017/04/ppp-involving-people-health-care-guidance.pdf
https://digestivecancers.eu/dice-survey-results-for-metastatic-colorectal-cancer-demonstrate-several-areas-for-improvement/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




