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Abstract
Although clinical trials are the basis where daily clinical practice 
should be based on, such evidence is scarce at the end-of life of 
cancer patients. Research in this patients population is hampered 
by the lack of clear definition of the study population, the study 
design, the definition of meaningful endpoints and ethical 
consideration.

This review addresses problems at the end-of-life of cancer patients 
and proposes some solutions.
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Introduction 

At the end of their disease trajectory, cancer patients have a 
multitude of problems, that have to be addressed to ensure their 
quality of life (QoL). End-of-life (EoL)issues, that this patient 
population encounters, are not only related to physical symptoms, 
but consistalso in the social, psychological and spiritual field, 
and the scope of interventions shifts from survival to QoL [1]. 
In addition, the family becomes the aim of care, since they are 
suffering together with the patient.

It has been difficult to get evidence-based information from 
classical designed randomized trials with progression-free or 
overall survival or even QoL endpoints to guide the clinician 
dealing with this patient population, that is not well studied due to 
their poor general condition and the short duration (some days or 
weeks) of this phase of the disease. 

Nevertheless, some improvement has been made in the research 
in patients with advanced incurable disease and the value of 
palliative treatments and care has been demonstrated in studies 
with endpointsofprogression-free and overall survival. Also a 
positive influence on QoL has been shown for certain anti-cancer 
treatments such as chemotherapy, hormonal treatment or targeted 
therapies in patients with advanced incurable cancer.However, the 
prognosis of patients included in these trials was in most instances 
more than 3 months, and data on patients at the EoL are scarce.

Due to the nature of the EoL, classical methods focusing on outcome 
measures are difficult to perform and other approaches should be 
developed. This review reflects on the problems with current trial 
designsat the EoL such as definition of this stage of the disease, 
study design, study population, interventions, study endpoints and 
minimal criteria for therapeutic efficacy. 

Definition of End-of-Life 
There is no clear definition of the EoL. The European Society for 
Medical Oncology defines EoL care as palliative care given in the 
period when death is imminent [2], while the National Cancer 
Institute defines it as the period when the cancer patient’s health 
care team determines that the cancer can no longer be controlled, 
medical testing and cancer treatment stops while the person’s care 
continues, with an emphasis on improving their QoL and that of 
their loved ones, making them comfortable for the following weeks 
or months [3].

Other organizations use other definitions of the EoLsuch as 
the General Medical Council, which considers patients to be 
approaching the EoL when they are likely to die within the next 12 
months, including patients who are expected to die within the next 
few hours or days, and those with advanced incurable conditions 
[4]. For clinical studies, such a wide time range is difficult to use. 

A similar problem did arise at the start of the palliative care 
movement, in which palliative care was defined as the care during 
the last 3 months of a patient’s life while it is now considered to be 
the period when the patient is confronted with a life-threatening 
incurable disease. This period may extend over years in case 
of certain cancers (e.g. distant metastatic disease in hormone-
sensitive breast cancer patients), while the intensity of palliative 
care may vary. 

In clinical studies, the period of the EoLcould be considered asthe 
period where the patient has a high probability of dying within 30 
days/4 weeks, as projectedby predictive indicators.

Definition of Patient Population
In most oncology trials, life expectancy has always been an 
important inclusion criterion and most trials, even in studies 
evaluating palliative care interventions in patients with advanced-
stage cancer, require a minimal survival duration of around 12 
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weeks [5]. However, it remains difficult to determine life expectancy 
in patients with advanced cancer and drop out due to death has 
been a problem because of the over-estimation by physicians of 
survival [6].

There are some predictive indicators (e.g. Palliative Prognostic 
Score (PaP)(7), palliative prognostic index (PPI) [7], Chuang 
prognostic score (CPS) [7], terminal cancer prognostic (TCP)(7)
score, Bruera poor prognosticindicator [7], Prognosis in Palliative 
care Study predictor (PiPS)[8])and one nomogram [9]to predict 
the survival probability of patients with advanced cancer, which 
can be used to define patient populations for developing studies at 
the EoL (Table 1). However, their accuracy varies and they should 
be used with caution.

There have also been described some signs that indicate that the 
patient will die in the next 3 days, including non-reactive pupils, 
a decreased response to verbal and visual stimuli, the inability to 
close eyelids, drooping of the nasolabial fold, hyperextension of the 
neck, grunting of vocal cords, and upper gastrointestinal bleeding 

with a specificity of more than 95% and a high positive likelihood 
ratio [10].

When preforming research at the EoL, the study population should 
be exactly defined with the help of these instruments. 

The inclusion of patients with a specific cancer or previous 
anticancer treatments seems to be of lesser importance in this stage 
of the disease, since symptoms pairs or clusters seem to be similar 
in cancer and non-cancer patientsat the EoL[11]. This may facilitate 
the accrual of large patient groups including these presenting with 
rare tumors. 

Research Methods
Different study designs can he used as research methodto evaluate 
problems at the EoL (Table 2)[12].  

Quantitative research uses techniques, in which phenomena are 
explained by collecting numerical data that are analyzed using 
mathematically-based methods in particular statistics. This type 
of research uses experimental (e.g. clinical studies) and non-

Table 1. Prognostic scoring systems to predict end-of-life

Scoring system Predictive variables End point

PaP Clinicianprediction survival, KarnofskyPS, anorexia, dyspnea, total 
white blood count, lymphocyte percentage 30-day survival

PPI PS, oral intake, edema, dyspnea at rest, delirium 6-week survival

CPS Lung metastasis,liver metastasis, tiredness, ascites, edema, cognitive 
impairment, weight loss, ECOG PS 2-week survival

TCP Anorexia, diarrhea, confusion Median survival > 28 
days

Bruera’s poor prognostic 
indicator

Dysphagia to solids or liquids, cognitive failure, weight loss >10 kg in 
the last6 months 4-week survival

PiPS

Dyspnea, dysphagia, bone metastases, alanine transaminase

Primary breast cancer, male genital cancer, tiredness, loss of weight, 
lymphocyte count, neutrophil count, alkaline phosphatase, and albu-
min

2-weeks survival

2-month survival

Angelo (33)
Lung or bladder cancer,  ECOG PS 3-4, low hemoglobin, opioid analge-
sic use, steroid use, known progressive disease outside radiotherapy 
volume

30-days survival

Nomogram ECOGPS, lactate dehydrogenase levels, lymphocyte levels, albumin 
levels, time from initial diagnosis to diagnosis of terminal disease 15-,30-, 60 day survival

ECOG: Eastern Cooperative Oncology Group; PS: performance status; PaP: Palliative Prognostic Score; PPI: palliative prognostic 
index; CPS: Chuang prognostic score;TPC: terminal cancerprognostic (TCP) score; PiPS: Prognosis in Palliative care Study
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experimental designs (e.g. surveys).  

Typical experimental studies in medicine are randomized trials, in 
which 2 or more treatment strategies are compared, with endpoints 
of progression-free or overall survival or patient-reported outcome 
measures (PROM). They are used for the registration and use of 
new anti-cancer medications, radiotherapy or surgicaltechniques 
and are considered an important tool to demonstrate benefit of one 
treatment over another one. Recently other study designs have been 
explored especially in orphan diseases with limited numbers of 
patients such as double-blind randomized discontinuation studies 

or enrichment of the study populations based on predictive targets.

At the EoL, this kind of experimentalstudies are difficult to perform 
because of the high drop-out rate of the patients due to impeding 
death or inability to apply to PROM tools. 

Non-experimental studies have been used, for instance to study the 
place of death, and they can be applied even in patients with a short 
life expectancy. However, they have mostly a descriptive character 
and are difficult to use for showing a benefit of one intervention 
compared to others.

Table 2. Characteristics of different research methods

Type of research Quantitative Qualitative Mixed

Research philosophy Positivistic knowledge 
claims

Constructivist, advocacy, 
participatory knowledge 
claims

Pragmatic knowledge claims

Strategies of inquiry Experimental design

Non-experimental design

Narratives

Phenomenologies

Ethnographies

Grounded theory

Case studies

Sequential

Concurrent

Transformatlve

Research methods Predetermined

Instrument-based

questions

Performance data,

attitude data,

observational data,

and census data

Statistical analysis

Emerging methods

Open-ended questions

Interview data,

observation data,

document data,

and audiovisual data

Text and image analysis

Both predetermined

and emerging

methods

Both open- and

closed-ended

questions

Multiple forms of

data drawing on

all possibilities

Statistical and

text analysis

Research instruments Closed-ended questions, 
predetermined approaches, 
numeric data

Open-ended questions, 
emerging approaches, 
text or image data

Both open-and closed ended questions

Rationale for mixing 

Integrates data of different stages of 
inquiry

Presents visual aids of the procedures 
of the study

Employs the practices of both quantita-
tive and qualitative research
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Qualitative research involves any research that uses data that 
do not indicate ordinal values. This type of research uses other 
strategies of inquirylike narratives; descriptive accounts of a setting 
or practice; phenomenology, which describes the subjective reality 
of an event as perceived by theparticipants; ethnographies, that 
relies on observation, and the use of research methodsthat enable 
the researcher to describe how those being studied understand 
their world; grounded theories; and case studies.

Mixed Design Research uses both quantitative and qualitative 
research methods to evaluate pragmatic knowledge claims by 
collecting both quantitative and qualitative data sequentially.

Although in medicine and in clinical oncology, most value is given 
to results from randomized trials as basis for daily clinical practice, 
many of the conclusions of these randomized trials are for specific 
‘study’ populations and the results cannot always be extrapolated 
to other populations, making them of limited value for patients at 
the EoL. 

Therefore, mixed research designs may be more adapted to 
the situation for studies at the EoL combining qualitative with 
quantitative data to obtain the best insight in a specific problem and 
to formulate research questions, which can be studied by means of 
this research approach. 

Study Intervention
Many studies in oncology and especially in advanced cancer are 
medication-driven. They evaluate the effect of a certain drug (e.g. 
anti-cancer drug, palliative care drug such as analgesics) in relation 
to a certain parameter (e.g. progression-free survival, overall 
survival, pain score). The relationship between treatment and effect 
is relatively easy to evaluate by validated instruments and outcome 
measures, considering patient compliance to treatment. 

However, at the EoL other interventions may be of importance 
such as specific care measurements or professional caregivers 
interventions, complementary measures, psychological and 
spiritual support of both patient and family. 

Unless with the administration of medications, which have to 
fulfill quality criteria to be used in a clinical trial, definition of 
these quality criteria is less easy for non-medication interventions 
and attempts have been made to standardize surgical [13] and 
radiotherapeutic techniques [14] in clinical studies. 

For interventions at the EoL, standardization will be a problem 
because the intervention should be the same by all participating 
health care professionals, which may pose a difficult problem as 
already shown in studies in palliative care with different types 
of care interventions and a wide variation of interventions all 
defined as palliative care interventions [15,16]. Therefore, if care 
interventions are the scope of a study, they should be specifically 
described and a training should be available for the caregivers to 
standardize and harmonize these interventions. 

Outcome Measures
Different outcome measures can be used to study EoL issues. 
They depend on the study design and may differ in quantitative, 
qualitative and mixed research setting. 

In quantitative research, descriptive outcomes, that do not burden 
the patient and the family should be preferred (e.g. place of death, 
number of health care professional involved). They may give 
in insight in the problems that are encountered at the EoL to be 
addressed in other types of research. 

Experimental designs such as clinical trials, are in most instances 
looking at the effect on progression-free or overall survival and 
sometimes impact on patient-reported QoL. While the length 
of survival does not really apply to EoLpatients, the patient’s and 
familiesQoL are important issues to be considered. 

Several validated instruments by which health-related QoLcan 
be measured are used including the “European Organisation 
for the Research and Treatment of Cancer” (EORTC) Quality 
of Life Questionnaire-Core 30 (EORTC-QLQ-C30) and the 
Functional Assessment of Cancer Therapy—General (FACT-G) in 
QoLresearch and different disease- or symptom-specific modules 
have been developed [17]. Specific Qol instruments in palliative 
care (e.g. EORTC QLQ-C15-PAL [18] Functional Assessment of 
Chronic Illness Therapy - Palliative Care (FACIT-Pal)[19]) are 
also available to perform QoL research at the EoL.The choice of 
instrument depends on the field that is addressed by the research 
question. 

These instruments use patient-reported outcome measures and at 
the EoL this may be difficult to obtain data due the weak general 
condition of the patient. Therefore, the outcome (e.g. pain, dyspnea, 
discomfort) of an intervention can be difficult to evaluate in very 
ill patients. 

Different approaches (e.g. proxy-based instruments) can be used to 
evaluate the effect of an intervention, and there are some data that 
these evaluations reflect the patient’s QoL in oncology [20].

Qualitative research may be important to evaluate patient’s and 
families perspectives in relation to the EoL. They may be used for 
the selection of research questions that have to be addressed or the 
outcome of specific interventions. 

Another possibility is to evaluate the process and not the outcome/
effect on a certain parameter. A consensus on the optimal care 
process can be developed based on discussions with patients, 
family and professional caregivers (qualitative research) and the 
implementation of the process can be evaluated according to 
quality indicators (quantitative research), that have been defined in 
advance (e.g. adherence to a defined protocol as the Liverpool Care 
Pathway for the Dying Patient). 

The process should then be evaluated by the caregivers and, the 
patients or their proxy to evaluate its value. This avoids the problem 
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of missing data due to the death of the patient and may be helpful 
for the team dealing with this patient population. In addition its 
enables to evaluate certain processes before their implementation 
in daily clinical practice.

Clinical Meaningful Effect
The magnitude of the effect of an intervention in clinical trials 
considered to be a meaningful clinical benefit has been a matter 
of controversy [21]. While small statistical improvements can be 
demonstrated depending on the sample size (e.g. small differences 
of 0.1% in survival with large numbers of patients), they not always 
present a clinical meaningful effect. 

A minimal clinically important difference in health-related QoL 
can be defined as the smallest difference in score in the domain 
of interest which patients perceived as beneficial and which would 
mandate, in the absence of troublesome side effects and excessive 
cost, a change in the patient’s management [22].

There aredifferent thresholds of minimal clinically important 
difference in different study populations [22,23,24]and among 
evaluation (sub)scales [17] in different evaluation fields (e.g. 
mean quality of life; pain [25]), which can change during different 
interventions [26] making interpretations even more difficult 
(Table 3).

The threshold for a meaningful effect depends thus on the item 
studied and should be determined before start of the study, in 
order to get an answer of the research question with a minimum of 
patients needed to be included. 

Ethical Considerations
All studies and especially at the EoL should be performed according 
to the highest ethical principles to protect the patients and ensure 

their right. Research participation should be on a voluntary basis 
with understanding the purpose of the research, its risks, and 
potential benefits.

In order to improve patient care, research is necessary but EoL 
studies encounter specific ethical problems includingtheir right to 
participate in research, the vulnerability of this patient population, 
and their capacity to consent to research [27].

Right to Participate in Studies
Patients may want to participate in research for different reasons 
such as altruism, hope, and self-benefit [28]. Reasons for refusing 
participation in a clinical trial are concerns with the trial setting, 
a dislike of randomization, general discomfort with the research 
process, complexity and stringency of the protocol, presence of 
a placebo or no-treatment group,  potential side-effects, being 
unaware of trial opportunities, the idea that clinical trials are not 
appropriate for serious diseases, fear that trial involvement would 
have a negative effect on the relationship with their physician, 
and their physician’s attitudes towards the trial [29]. From an 
ethical point of view, the patient should receive the information to 
participate in a trial in order to respect the patients autonomy.

Informed Consent
All entry into a clinical trial should be on a voluntary basis and 
the informed consent procedure to ascertain that the patient’s 
participation is a well-considered choice.

An informed consent procedure must provideinformation about 
the reason for the proposed matter, its risks, its benefits, and 
alternative options; the person involved must understand, retain, 
and believe the information provided; and they must deliberate, 
make a decision, and be able to communicate this decision. 

Table 3. Clinically meaningful differences according to different scales

AuthorRef Scale Meaningful differences
Hong22 EORTC-QLQ-C30 -6 pts, + 3 pts
Osoba34 EORTC-QLQ-C30 Little change: 5-10; 10- 20 moderate change; > 20 very much change
Mathias25 Brief Pain Inventory-Short Form 2pts
Cella35 FACT-L 2-3pts
Cella35 TOIof FACT-L 5-6pts
Yost26 FACT-BRM TOI: 5-8 pts, SWB: 2 pts, EWB: 2-3 pts
Webster24 FACT-G PWB: 2–3 pts; EWB 2, FWB 2–3; total FACT-G: 3–7
Bedard36 EORTC QLQ-C15- PAL Improvement in emotional functioning: + 20.9, pain: 15.6

Decrease in physical functioning: -20.4, fatigue: -24.5, pain: - 17.1 appetite loss: 
23.0 

EORTC QLQ-C30: European Organisation for the Research and Treatment of Cancer Quality of Life Questionnaire-Core 30; pts: 
points; FACT-L: Functional Assessment of Cancer Therapy-Lung; TOI: Trial Outcome Index; FACT-BRM: Functional Assessment 
of Cancer Therapy-Biological Response Modifier; SWB: ubjective well-being; EWB: emotional well-being; FACT-G: Functional 
Assessment of Cancer Therapy-Global; PWB: psychological well-being;  FWB: functional well-being
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At the EoL, patients may not be able to fulfill all conditions and 
thus may be incapable of providing informed consent. In such 
circumstances, a legally authorized representative may agree to the 
study instead of the patient(proxy consent) [30]. 

An advance consent obtains prospective authorization by the patient 
for his/her future participation while the patient is still capable to 
decide [31]. As with advanced care planning discussions [32], the 
participation to a trial at the EoL if the condition of the patient is 
worsening, can be discussed in advance with the patient, his family, 
and surrogate. At that moment or later, an informed consent on a 
specific study can be asked for. This enables the patients to decide 
for themselves if they want to participate in research.

Conclusions
Patients at the end of their lives and their family encounter many 
problems in the physical, emotional, cultural and spiritual field that 
should be addressed in an adequate manner. However, research 
data to base daily clinical practice are lacking and they should be 
put on the research agenda.

There are still many problems to study patients at the EoL such 
as the definition of the study population, the study design and 
endpoints, and ethical issues that have to addressed in near future 
to improve how we look at this patient group.
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