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Pluripotent stem cells 

 

The Titan Prometheus stole fire from the Olympic Gods to give it to humans. For 

this grave misdeed he was punished by Zeus who shackled him to a rock in the 

Caucasus, where an eagle devoured his “immortal” liver during the day. At night, 

Prometheus’s liver regenerated, only to be consumed again during the day by the 

same eagle, in a cruel perpetual cycle. Had the eagle pecked at any of the other 

organs, Prometheus would have died. The choice of the liver by Zeus may thus not 

have been a coincidence but instead, a merciless choice to ensure eternal torment. 

It is very likely that the Greek were aware of the liver’s ability to restore damaged 

tissue. [1]  

The regeneration of the liver is an evolutionary adaptation. As it is the main 

detoxifying organ in the body, cell death in the liver will be relatively common 

because of continuous toxin exposure. Spontaneous regeneration by all mature 

liver cells types is necessary in order to restore the vital functions of the liver. Not 

surprisingly, our skin, the first line of defense against invaders, also has the ability 

to spontaneously regenerate. In contrast, damage to tissues of, for example, the 

central nervous system (brain and spinal cord), the musculoskeletal system, and the 

cardiac muscle is often irreversible.  

The discovery of human embryonic stem cells was thus met with great enthusiasm, 

as it raised the possibility that all organs could be regenerated (although the form 

of regeneration is different from that of mature liver cells). [2] Embryonic stem 

cells are pluripotent, meaning they can differentiate into all the different cell types 

and tissues in our body, possibly restoring or replacing damaged tissue. If their 

promise is realized, spinal cord injury may be repaired, and diseases such as 

Parkinson’s and Alzheimer may be treated, if not cured. The high expectations that 

have inundated the stem cell field from its onset are simultaneously met with much 

controversy. The use of human embryonic stem cells and the destruction of 

embryos have led to dismay and anger. Much of the early ethical debate focused on 

the moral status of embryos. [3] 

 

This changed with the discovery of induced pluripotent stem cells in 2007 by 

Nobel laureate Yamanaka and his team. [4]. The ethical objection of using 

embryos in research could be circumvented, as it became possible to induce cells 

to become pluripotent. Supposedly, any cell of an adult human can be induced to 

become a pluripotent stem cell. This therefore represented a significant 

breakthrough in the stem cell field because it became theoretically possible to grow 

any tissue in the lab from any patient. Because it would be tissue from the body’s 

own cells, a transplant would not lead to tissue rejection, another drawback of 
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using human embryonic stem cells. This, however, comes at a cost; the risks of 

using induced pluripotent stem cells are higher because reprogramming somatic 

cells is accompanied by inducing mutations, which could lead to cancerous cells. 

Moreover, the procedure is expensive, and standardization of the procedure 

challenging to realize. In addition, many ethical issues regarding the desirability of 

these interventions remain. Not everyone is optimistic about the unprecedented 

control we may have over human bodies. The enthusiasm about scientific progress 

is in tension with faith in the natural world order. [5] Taking one of the headlines 

of a recent Stem Cell & Regenerative Medicine Newsletters demonstrates how the 

stem cell field can invoke both hope, as well as provocation: “Lab-Grown Testicles 

could One Day Help Injured Soldiers Have Kids” Moreover, all pluripotent stem 

cell interventions, independent of the source of the stem cells, raise questions about 

equal opportunity and rationing of healthcare resources.  

This thesis will not reiterate the ethics of embryonic stem cell research, nor will it 

address societal desirability and consequences of the stem cell field. Our interest 

lies, instead, in examining the ethical challenges that arise during the translation of 

new health interventions from bench to bedside, especially for pluripotent stem 

cells. 

 

Translational research 

Before a new drug or new health intervention is approved for the market, it needs 

to be rigorously tested. After substantial in-vitro research, animal experiments are 

conducted. However, in order to know whether an intervention is effective, and 

whether it is safe to use in humans, it needs to ultimately be tested in humans. At 

some point in the development of drugs, humans will thus be exposed to potential 

harm for the possible benefit of future patients. To forego the ethical requirement 

of ‘primum non nocere’ (first do not harm), a moral justification is needed. 

Usually, the justification provided is the good of society or science, and the good 

of future patients (presupposing the research participant has given informed 

consent). This dichotomy between the research participant, who bears the risks, 

and the future patient who benefits, lies at the heart of human research ethics, 

which has been explored for the last 70 years. [6,7] 

 

Many of the regulatory and international documents on ethical conduct in clinical 

research, such as the Declaration of Helsinki, UNESCO’s Universal Declaration on 

Bioethics and Human Rights, and the EU Clinical Trials Regulation all have a 

common main purpose: to protect the wellbeing of the participant over and above 

the interests of society and science. [8–10] These mentioned documents all include 

a form of the primacy principle, the principle that the individual research 
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participant has priority over the sole interest of science and society. Nevertheless, 

they all allow research to take place, and as risks are inherent to clinical trials, the 

interests of the research participants thus do not overrule research in all 

circumstances. In research ethics, the overarching question has been how to 

achieve the right balance between, on the one hand, the protection of the research 

participants, and the other, the good of science and the economic benefits 

generated by pharmaceutical companies. Competing views exist: from a 

deontologist’s viewpoint, medical research using humans is problematic, because 

individuals enrolling in trials may be used merely as a means. From a utilitarian 

viewpoint, human research is less problematic, as long as the goal will be to 

improve society.  

 

Research ethics itself has been in flux in the decades after the Nuremberg Code 

(1946). The protectionist paradigm was born out of the scandals in the 20th century, 

like the cruel experiments by the Nazi doctors, the Tuskegee trials, and the 

exposure of prisoners and US army to radiation. This paradigm was slowly 

replaced during the early days of the AIDS crisis. Not  

only did patients dying of AIDS demand more research into drug development, 

they also saw enrolling in a trial as an opportunity to benefit, and thus not 

something they should be protected from. When clinical trials became the only 

way to gain access to experimental drugs during the AIDS epidemic, the question 

of how to best protect individuals from enrolling in trials was substituted by the 

question of how to provide fair access to clinical trials. [11] The pendulum swings 

between protection of the individual research participant and the benefits of future 

patients: where should the balance lie? 

 

Ethical challenges in FIH studies 

Risks   

First- in- human (FIH) studies, especially of frontier medicine, raise many ethical 

questions. Some of them may be similar to clinical research in general, although 

differences can be discerned. [12] In FIH studies, the dichotomy between the 

research participant that is exposed to risks, and the future patient that benefits is 

most evident. No information on risks and uncertainties is available yet on the new 

intervention, exposing the research participants to risks and uncertainties, and thus 

possible physical harm. The recent tragedy in Rennes is a reminder of the dangers 

of FIH studies. [13] After taking the experimental, candidate drug BIA10-2474, 

designed to treat pain, mood disorders, and anxiety, one healthy volunteer died and 

four other men may have permanent brain damage. Although tragic events like 

these are fortunately rare, it is indisputable that research participants in FIH studies 
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are exposed to potential (serious) harm, both predictable as well as unexpected. No 

matter how much information we have on the risks in different animal species, 

initiating a FIH study always represents a leap of faith. Besides under-protection, 

participants can also be overprotected, because of perceived risks; this can delay 

the development of a cure for many (future) patients. There is no systematic 

framework to assess the acceptability of risks. [14–16]  

 

Some of the risks specific to stem cells are outlined in the guidelines of the 

International Society for Stem Cell Research (ISSCR). [17] Risks of hESC –

derived transplants for example consist of the development of teratomas, should 

pluripotent stem cells accidently be present in transplanted tissue; increased risks 

of tumorigenesis, because of genetic instability; and migration of cells to 

unintended places.  Animal models may not be predictive, and variability in cells 

may lead to poor standardization. [18–23] Kimmelman has extensively studied 

ways to minimize physical risks to research participants in FIH studies by 

improving ways to assess preclinical data. He also argues for an evidentiary 

threshold before FIH studies can take place. [24] Various other proposals have 

been put forward to minimize risks in FIH trials. [25,26] 

 

Anticipated benefits 

International documents on ethical conduct in clinical research have in common 

the principle that potential harms to research participants must be proportional to 

anticipated benefits. The anticipated benefits of research consist of therapeutic 

benefits (or direct benefits), collateral benefits and aspirational benefits. [27]  

Collateral benefits are advantages that come from participating in the trial, such as 

free medical care. Aspirational benefits are benefits to society and benefits to 

future patients, often referred to as social value.  

 

Participants enrolling in FIH trials are not expected to gain a therapeutic benefit. 

This is of course most evident when healthy volunteers are used. When healthy 

volunteers are not considered appropriate for a study, because of the high risks and 

uncertainties, patients are enrolled, but they too are not likely to benefit. Usually 

they are exposed to sub therapeutic dosages because of the dose escalation regime 

in FIH studies. Moreover, for these high-risk studies, typically advanced or 

refractory patients are used. They lack a therapeutic window, preventing them from 

benefitting from the intervention, even if a therapeutic dose were used. In 

subsequent trials (phase II, III), efficacy is tested, and there is thus at least an 

expectation that participants have the possibility to benefit. This mixture of an 

absence of therapeutic benefits and the presence of possible high risks makes FIH 
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research ethically more challenging than other trials. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: the different phases of drug development 

 

 

Collateral benefits cannot be weighed when reaching a risk/benefit balance, 

[28,29] because, first of all, they are not benefits intrinsic to the research, and 

second, it should not be the case that higher risks can be offset by higher payment. 

[14] As a consequence, risks in FIH studies need to be balanced only by the social 

value of the study. The concept ‘social value’ has received little attention, despite 

this justifying role in human research. It seems problematic to uncritically use an 

ambiguous concept to justify risk of harm to research participants.  

 

Balancing risks and benefits 

A number of studies have demonstrated that members of Research Ethics 

Committees (RECs) express they do not feel up to the task of balancing risks and 

benefits. [30,31] In research ethics literature, two main procedural approaches to 

balancing risks and benefits are used: the Net Risk Test and the Component 

Analysis. [32,33] However, they do not provide guidance on how to do the actual 

balancing.  
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Participant selection & informed consent 

Just as realizing a positive risk/benefit analysis is a requirement for research to be 

ethical, so too is obtaining informed consent. Due to the high risks, and the many 

uncertainties in FIH trials, obtaining valid, and robust informed consent is 

important. For high-risk interventions, it is often stated that patients with advanced 

or refractory disease should be the first subjects, because they have less quality 

adjusted months of their life to forego, when compared to healthy volunteers or 

stable patients. [1] Obtaining genuine informed consent is harder for refractory 

patients, as it may be more difficult to avoid the therapeutic misconception. This is 

especially problematic, as informed consent forms are often vague about the 

benefits to patients. [35–38] Some research has pointed out that researchers can 

exaggerate benefits when recruiting research participants, [39] or use therapeutic 

language, which may confuse participants. [40,41] 

 

Research oversight of FIH pluripotent stem cells studies 

A complex oversight system has grown over the past 40 years to guide clinical 

trials. [42] Until the disaster in the Northwick park trial in 2006, where six healthy 

volunteers exposed to TGN1412 were hospitalized with multi organ failure, there 

was a lack of specific regulatory guidance on FIH trials. [43] The tragic outcome of 

this FIH study was a wakeup call for pharmaceutical companies and regulatory 

agencies. The cytokine storm induced by this monoclonal antibody made it clear 

that methods to assess risks for traditional small molecule drugs was not sufficient 

for new biologics. Several regulatory guidelines specific for FIH studies have been 

issued after the Northwick park event [25,44,45] to standardize the identification 

and mitigation of potential risks (known probabilities of harm with a certain 

magnitude) and uncertainties (unknown probability of known risk).  

 

In contrast to the regulatory guidelines, the same set of ethical principles guide all 

health research, including FIH studies. [46] The ethical issues in FIH PSC trials 

have not yet been explored in depth, although general aspects have been discussed.  

Research approach: parallel ethics research  

The methodology of (bio)medical ethics has changed from sole normative-

philosophical analysis to explorations integrating empirical research. [47] Different 

ways of including empirical research in ethical analyses exist, as well as different 

reasons to do so. [48] Here, we employ parallel ethics research. Because the field 

of pluripotent stem cells is rapidly growing and the first FIH studies have just been 

initiated, it is important for translational PSC research to be accompanied by 

parallel ethics research to explore their associated moral dilemmas and to guide the 
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introduction of the innovation; bioethics as critical reflection and consultancy. In 

parallel ethics research, the bioethicist is not integrated in a project, as is the case 

in embedded ethical research, but works side to side with the scientists. Our aim 

here was to guide translational research on a more general level, which makes it 

applicable for other innovative health interventions. As a consequence, we have 

been more independent than ethicists who inform case studies directly. 

In order for parallel research to take place, ethics and practice need to influence 

each other. Thus, not only does our normative analysis aim to guide practice, our 

ethical analysis was also fed by empirical research in the field. Empirical research 

is necessary as a starting point besides analysis of the growing literature on ethical 

issues in translational regenerative medicine.  

We have interviewed several professionals in the stem cell field, including 

clinicians, individuals from the ethics, legal, and social issues (ELSI) –community 

and basic scientists. The moral experience from these professionals will broaden 

our ethical analysis of FIH studies. We understand moral experience to refer to the 

experiences the professionals have in dealing with value-laden issues.  

 

Aims and outline  

One of the aims of our project is to provide guidance to allow a morally sound 

translation of PSC interventions. We are interested in how we can justify FIH 

pluripotent stem cell studies, as well as provide recommendations as to how to 

launch these kinds of experiments. Another aim is to identify and discuss ethical 

challenges in FIH studies of innovative cutting-edge health interventions, using the 

field of PSCs as an example. The characteristics of PSCs are such that they 

intensify the ethical challenges in FIH studies, making it a suitable field for 

explorations of these issues. The risks are higher due to the invasive character of 

the interventions and the uncertainties, which are based in the relative unreliability 

of animal models, and the lack of a precedent. In addition, the scientific and 

commercial stakes are enormous and the expectations of the public high. The leap 

from bench to bedside is precarious and should be taken with caution. 

[22,28,51,52]. These two objectives of our project are not separate issues, but 

instead, they are intertwined aspects of our two research questions.  

 

1. What are the key ethical challenges of first in human (pluripotent stem 

cell) studies?  

2. How can we justify, and enhance, the ethical acceptability of first-in-

human (PSC) studies? 
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Part I 

In part I, we identify the key moral concerns in FIH (pluripotent stem cell) studies 

using various methods.  

We start by studying the growing academic literature on pluripotent stem cells as 

well as the ethics of FIH studies. This information was used to critically analyze a 

case study in chapter two. This chapter offers initial insights in important ethical 

challenges regarding the very first FIH induced pluripotent stem cell study, which 

was initiated in Japan in 2014. Chapter three expands on one of the identified key 

challenges: the uncertainty in FIH studies of innovative complex health 

interventions. We briefly reflect on uncertainty and controversial evidence of risks, 

and the question of what needs to be disclosed to future participants in trials.  

In chapter four we identified key ethical issues in the translation of PSC by 

conducting semi-structured interviews with 23 different stakeholders in the stem 

cell field. The moral experience of professionals is important, as it provides a base, 

together with the ethics literature, to begin our critical reflection.  

 

Part II  

In part II of this thesis we clarify, elaborate and discuss in depth the consequences 

of the key challenges found in part I.  

In chapter five, we elaborate on the uncertainties in FIH PSC studies (touched 

upon in chapter three). Uncertainties exist because PSC trials are what David 

Magnus has called “first in kind” research, or frontier research, referring to clinical 

trials that are different from other kind of improved interventions such that no 

evidence exists upon which to base the likelihood of successful translation. [49] At 

the same time, some of the techniques in the (pluripotent) stem cell field are most 

effective when damage to tissue has not yet occurred.  The innovative field of 

(pluripotent) stem cells is thus expected to not only treat disease or repair damage, 

but also to extend to prevention of disease and damage. In order to examine the 

effectiveness of such preventative interventions, healthy individuals need to be 

enrolled that are at risk of developing clinically manifest disease in the future. 

Participants may or may not develop the disease in future; but by enrolling in the 

trial they will be preventatively intervened with. Uncertainty in these trials is thus 

not limited to the unpredictable harm that may occur, and efficacy that may or may 

not occur, but it is extended to the research participant that may or may not need 

any treatment at all. As some trials, enrolling individuals at risk, have already been 

initiated, an ethical analysis is required, and a public discussion needed. In this 

chapter, we mainly evaluate the ethical challenges of the individual at risk model. 
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This new participant model is also one of the main challenges of PSC (FIH) 

studies. In chapter two, we argue that we need to take steps to increase the social 

value of the forthcoming iPSC trial. However, what do we mean by social value? 

The concept is ambiguous by nature and is used in the literature in numerous ways. 

In chapter six we analyse the concept of social value. We aim to find a best use of 

the concept despite this ambiguity, subject to its role of justifying FIH studies.  

 Chapter seven is a follow up on the findings in our empirical study in chapter 

four. Some professionals in the stem cell field questioned the appropriateness of 

using the current research paradigm for the pluripotent stem cell field. In this 

chapter we argue that under certain conditions it would be favourable to move 

efficacy testing forward to FIH studies for new and invasive health technologies, 

like PSCs. In chapter eight, we conclude, based on the previous chapters, that FIH 

studies should be recognized as unique in international guidelines on ethical 

principles due to their more complex ethical challenges. Moreover, research 

participants should enjoy additional safeguarding. For a start, the lack of guidance 

to assess social value in FIH studies should be addressed.  
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Abstract  

Pluripotent stem cells have great potential for regenerative medicine, but the 

inherent uncertainty of first-in-human trials combined with the technical 

complexity of pluripotent stem cells make early-phase pluripotent stem cell trials 

ethically very challenging. The first clinical studies using human embryonic stem 

cells are currently in early phases. [1–3] Moreover, only 6 years after the 

publication of Takahashi and Yamanaka’s seminal article showing the derivation 

of induced pluripotent stem (iPS) cells from adult human fibroblasts [4] the first 

trial using iPS cells have been announced for a study in patients with macular 

degeneration (MD), a common cause of blindness. The upcoming clinical study 

will enroll six patients over 50 years of age with severe age-related MD, for whom 

conventional treatment has failed. Skin cells will be isolated from study 

participants, induced to become pluripotent and subsequently differentiated into 

retinal cells. The developed autologous retinal pigment epithelium (RPE) will then 

be transplanted to engraft with patient cells. From a safety perspective, age-related 

MD is ideal as a model system for a first-in-human iPS cell trial, as the retina is 

accessible for monitoring, it is immune privileged and is isolated by the blood–

ocular barrier (although the RPE is part of this barrier). [5] Notwithstanding these 

advantages, many safety and ethical issues warrant attention as failure of a 

premature trial could jeopardize the safety of participants and impede the 

development of crucially needed therapies because of a social outcry, as was the 

case in early gene therapy trials. Our aim here is to identify some of the ethical 

concerns for the purpose of a public debate as well as for enhancing the ethical 

acceptability of this forthcoming first-in-human iPS cell trial. We argue to proceed 

cautiously, 

but only after further (pre)clinical evidence has improved the risk–value balance. 

 

Introduction  

The principle that risks to research participants must be proportional to anticipated 

benefits is common to all international documents on ethical conduct in clinical 

research. Although this balance is difficult to ascertain at all stages of clinical 

research, it is particularly challenging for first-in-human studies for two reasons. 

First, risks cannot be reliably evaluated; indeed, the aim of these trials is risk 

assessment. Moreover, for ‘first-in-kind’ trials such as iPS cell studies, risks are 

extremely unpredictable due to the absence of drugs similar in mode of action, and 

the lack of precedent for this novel intrusion in the human body. Second, research 

participants are not expected to gain any direct benefit in early phase trials, [6] 

particularly because of the dose-escalation regimen. In the absence of direct 

medical benefit, justification for exposing research participants to possible harms is 



Chapter 2 | 28 

 

sought in the ambiguous concept of ‘social value’, [7] which often refers to the 

possible therapeutic value of the intervention tested that would hopefully follow a 

successful trial, and the instrumental or knowledge value inherent in the trial itself. 

Instead of balancing risks and benefits, it is therefore better to speak of balancing 

risks and potential value for first-in-human trials. Although the value of stem cell 

treatment to future patients with MD could be high, the progressive value of early 

phase trials is low because the likelihood of advancing to Phase II/III trials is 

small. [8] Researchers should therefore make as many efforts as reasonably 

possible not only to minimize risks, but also to maximize the value of a trial, in 

order to improve the risk–value balance – and one should keep in mind that the risk 

minimization and value maximization do not have to be compatible. [9] 

 

Reducing risks to research participants 

Besides the unpredictable risks inherent in every first-in-human trial, the 

forthcoming iPS cell trial brings additional concerns; the ex vivo cultivation of the 

iPS cell-derived RPE takes place over a 10-month period and the grown tissue can 

thus become contaminated with harmful viruses, bacteria an d fungi. Furthermore, 

iPS cell technology could enhance the risk of cancer; accidentally transplanted 

nondifferentiated stem cells can cause teratomas, whereas genetic aberrations in 

the DNA of iPS cell-derived retinal cells can cause malignant neoplasms. [10] 

These genetic aberrations are the product of the process of inducing pluripotency 

in somatic cells, the selection procedure of rapidly proliferating cell lines in vitro, 

and/or the pre-existing genetic changes present in the diverse populations of 

somatic cells from adults. [11,12] An increased understanding of the molecular 

details of cell reprogramming is crucial in preventing (epi)genetic alterations in iPS 

cells that give rise to increased cancer risks. Indeed, consensus on a reliable and 

safe reprogramming protocol seems a prerequisite for moving to the clinic. [13] In 

addition to this hiatus in knowledge, most preclinical data have been collected 

using mice and/or rats, both lacking a macula, possibly rendering data on (lack of) 

harmful side effects (as well as on efficacy) less reliable. 

Although the research team of the RIKEN center in Kobe (Japan) has completed a 

preclinical trial using primates, they observed their study primates for a relatively 

short time. Teratomas, which may be detectable in a short time frame, were not 

found; however, malignant neoplasms may go undetected for years, as may 

teratomas, thus necessitating long-term monitoring of the study primates. More 

importantly, the results of the primate trial have not yet been published and can 

thus not be scrutinized by the research community, nor can they be replicated to 

validate the results. It is precisely a lack of transparency that can damage the 

reputation of a research field, as was the case for gene transfer interventions. 
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In addition, risks of novel interventions are better evaluated when reviewers can 

consult data on similar interventions. [7] Awaiting further results from the current 

first-in-human embryonic stem cell trial for MD [1] may improve the risk 

evaluation of iPS cell trials, and thereby possibly reduce harm. 

 

Increasing social value 

What further steps can maximize the value of the forthcoming trial? One could 

choose appropriate end points. Finding efficacy in preclinical studies is a 

precondition for obtaining approval from research ethics committees (or 

institutional review boards); however, efficacy is often defined in surrogate end 

points rather than clinical benefit. [14] In the case of iPS cells in MD, scientists for 

example could examine the engraftment success of iPS cells, the electrical 

responses of the RPE or phagocytosis functioning. Although these are necessary 

for the RPE to be effective, the social value of the study is ultimately an 

improvement of future patients’ quality of life. Even an improvement in vision on 

the visual acuity chart does not necessarily affect quality of life. Involving patients 

and patient support groups, such as AMD Alliance International, on which clinical 

end points are worth assessing in a trial would be an excellent way to improve the 

social value of a study. After all, patients are both end users of biomedical 

innovations and experiential experts and therefore bring knowledge and experience 

different from researchers. 

Furthermore, it is important to ensure that research participants are aware of the 

fact that research is conducted not to treat them, but to obtain generalizable 

information. This will prevent both therapeutic misconception, that is, 

misunderstanding of patients regarding the purpose of a study, and therapeutic 

misestimation, that is, underestimation of patients regarding the risks or 

overestimation regarding the benefits due to incorrect understanding of the trial. 

[15] As medical research is increasingly viewed as access to first class novel 

therapies, and as patients expect medical teams to act in their best interest, it is not 

surprising that patients may enroll in trials hoping for a cure. Although informed 

consent is a necessity for ethical research, it does not abdicate moral responsibility 

from researchers. Participants should be made aware of the risks, and lack of 

information of risks. A consent form should also contain a section on the 

disclosure of significant (genetic) information detected during research that could 

influence the patients’ quality of life. [16] 
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The guidelines for the clinical translation of stem cells from the International 

Society for Stem Cell Research (ISSCR) leave room for a justification of 

attempting innovative stem cell-based treatment in a small number of seriously ill 

people. Although the patients who will be enrolled in the impending trial have 

severe MD, this is not life threatening, which invites the question of whether this is 

the right participant group for a first iPS cell trial. 

Proceed with caution 

In summary, by acquiring a more favorable risk–value balance the ethical 

acceptability of the first-in-human iPS cell trial can be enhanced. Risks can be 

minimized, among others, by extensive monitoring during the study and by 

increasing the internal and external validity of preclinical evidence. 

Simultaneously, choosing clinically relevant outcome measures can maximize 

potential social value. The decision to make the leap from bench to bedside should 

be taken by an expert community after consideration of the available evidence. 

[17] Rigorous review and interdisciplinary discussion are essential, including a 

transparent public debate. The recent process on mitochondrial gene transfer may 

serve as an example of transparent and socially aware innovation. [17,18] 

In translational iPS cell research many of the ethical challenges of innovative 

cutting-edge interventions are magnified. Due to the unique risks of pluripotent 

stem cells, the relative unreliability of animal models, the potential vulnerability of 

research participants, the tremendous scientific and commercial stakes, and the 

high public expectations, we advise to proceed with caution. 
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“Is There an Ethical Obligation to Disclose Controversial Risk?” De Marco and 

colleagues discuss the disclosure of disputed evidence of serious risk to future 

research participants. [1] We agree with the authors that many ethical guidelines 

fail to provide certainty on disclosure of several types of risks. However, their 

proposed standard for conditions requiring disclosure of controversial evidence, 

risk in equipoise, fails, due to the confusing use of the concepts “risk” and 

“uncertainty,” the ambiguity of the concept equipoise in general, and flaws in their 

conception of risk in equipoise. In addition, we regret the authors’ omission of an 

elaborate discussion on the responsibility of researchers and institutional review 

boards (IRBs) to prevent proposing clinical research involving unreasonable risks 

to future research participants. Nevertheless, we believe the discussion on risk and 

uncertainty initiated by the authors is crucial, especially in the developing field of 

regenerative medicine (RM), where controversial evidence is anticipated to take a 

prominent place in risk disclosure. 

Although all ethical guidelines on clinical research require disclosure of risks, they 

do not, in general, provide specific statements as to what risks need disclosing. 

While it is not necessarily undesirable for guidelines to use broad terms like 

“possible risks,” “potential risks,” and “reasonable foreseeable risks,” we agree 

with DeMarco and colleagues that more clarity is necessary for uncertainty of 

harm. However, the proposal of DeMarco and colleagues does not provide clarity 

either, due to the lack of a clear conceptual ground for the different types of risks. 

In general, a risk can be defined in several ways, but it is common to consider it as 

a possible harm: a known probability of harm with a certain magnitude. [2,3] 

Especially for standardized procedures in clinical trials, such as bone-marrow 

aspiration, probability of harm is known. However, in clinical research, depending 

on the trial phase, often the probability or magnitude of harms is only partly 

known, which has been referred to as uncertainty or the “known unknowns.” 

Moreover, in early phase trials it is often unknown whether there is any risk at all, 

also called ignorance or the “unknown unknowns”. [2] 

A risk is in equipoise “when disputed evidence of risk has not been accepted as 

disproven by a consensus among specialists in the appropriate medical field.” In 

this case, researchers should disclose the information on disputed evidence to the 

future research participant. “Risk in equipoise” refers to a possibility of harm with 

unknown magnitude or probability, as is clear from the authors’ use of synonyms 

like “uncertainty in the risk” and “uncertain or controversial risk.” Hence, the 

status of the term “risk in equipoise” is a specification of uncertainty. However, 

“uncertain risk,” just like the terms “possible risks” or “potential risks” in many 

ethical guidelines, is confusing, as it refers to uncertainty and not to risks. A more 

substantial contribution to the debate about risk disclosure would be to include the 
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obligation in the ethical guidelines to disclose uncertainty or “uncertainty in the 

risk” (with a certain threshold). The added value of introducing the criterion of risk 

in equipoise is thus questionable. 

Furthermore, much controversy exists on the classical concept of clinical equipoise 

as is shown by the diversity of definitions, theoretical grounds, and interpretations. 

[4] Hence the introduction of this complex and ambiguous term for an entirely new 

purpose is unlikely to bring clarity in the discussion on risk disclosure. 

And last, and most importantly, equipoise can impossibly be a standard to 

distinguish controversial evidence that needs disclosing and controversial evidence 

that does not need disclosing, for the very fact that risk is only risk in equipoise 

when it is controversial. As soon as consensus exists among specialists, 

controversy is lost, and no standard is necessary to decide. Risk equipoise is 

therefore not a criterion but a synonym for disputed evidence. 

DeMarco and colleagues correctly assert that informed consent forms should be 

more specific while simultaneously not suffer from an information overload. We 

agree that disputed evidence of serious risks (i.e., uncertainty) should be made 

explicit, and not be disguised in general statements such as “there are unknown 

risks.” Indeed, as DeMarco and colleagues state, “Without being informed of 

evidence about a serious risk, trial participants are not afforded the special 

protections they deserve as reasonable volunteers in a research project, a protection 

that in research goes beyond the informed consent requirements for clinical care”. 

[1] However, by emphasizing merely the disclosure to research participants, the 

authors overlook the consideration of whether certain clinical studies should be 

proposed to participants to begin with. Despite disclosure, it may be unethical to 

initiate certain trials with disputed evidence of serious risks: “Volunteers, lacking 

scientific and clinical knowledge, necessarily and appropriately rely on 

investigators, review committees, and regulatory authorities to protect them from 

the risk of serious harm”. [5] The task of researchers and IRBs to judge the 

acceptability of risks and uncertainties should not lose priority over transparency 

about risks and uncertainties in disclosure to participants.  

We deem it likely that uncertainties on risks in clinical trials will play a larger role 

in the near future, due to the rise of clinical research in RM interventions. [6] RM 

interventions include, among others, (stem) cell-based interventions, biomaterials, 

tissue engineering, and gene transfer [7] and are characterized by their new aim, 

novelty, invasiveness, and complexity. [8] Particularly the latter could lead to more 

controversial evidence, as it can cause a higher variation between individual 

participants in RM research compared to conventional pharmaceutical drugs, 

especially when autologous cells are used. One of the implications could be that in 

the review process of complex translational trial protocols like RM trials, 
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additional attention should be paid to these uncertainties beyond the risks (with 

known probability) of the involved standardized procedures. 

In the future it would be interesting to investigate in what respect disclosure and 

the responsibility for assessment of risks and uncertainties (to which controversial 

evidence of risk also belongs) in the field of RM are different compared to drug 

trials like the ACCORD trial. 

DeMarco and colleagues make an important contribution to the discussion on risk 

disclosure. By showing a void in ethical guidelines, they add another challenge to 

the many ethical issues already involved in RM trials [9,10,8]; however, we 

question the utility of their concept of risk in equipoise. 
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Abstract  

The inherent uncertainty of first-in-human trials, combined with the technical 

complexity of pluripotent stem cells (PSCs), makes early phase PSC studies 

ethically challenging. Conducting parallel bioethics research, based on experiences 

and views of professionals in the stem cell field is therefore important. We 

conducted semi-structured interviews with various stakeholders to get a lay of the 

land of ethical issues professionals find relevant to the translation of PSCs. We 

identified four themes in the interviews: (1) the uniqueness of PSCs; (2) the 

suitability of the current research paradigm; (3) the justification for early phase 

PSC studies; and (4) the involvement of patients and research participants. We 

conclude that a debate should take place discussing the suitability of the current 

research paradigm for translational PSC studies.  

 

Introduction 

The discovery of human embryonic stem cells (hESC) in 1998 has led to great 

expectations of the ability of hESCs to cure many, until now incurable diseases, 

due to their ability to differentiate into all the different body tissues. [1] This gives 

them potential to regenerate diseased or damaged tissue. The main point of 

contention to the use of these cells was the destruction of embryos, which was 

circumvented in 2007 by the discovery of a second human pluripotent stem cell, 

the induced pluripotent stem cell (iPSC), which was generated by reprogramming 

human adult fibroblasts. [2] However, numerous concerns about the safety of 

transplanting these two kinds of pluripotent stem cells (PSC) into the human body 

have been raised, such as tumour formation ability and unknown risks due to a lack 

of precedent trials. [3–8] 

 

Geron initiated the world’s first first-in-human PSC trial in 2010 for patients with 

spinal cord injury. hESC –derived oligodendrocyte progenitor cells were injected 

into the site of the injury, with the idea that the cells could remyelinate axons 

shortly after acute injury. Concerns were raised about the selected participants, the 

timing of the informed consent procedure, [9] and the absence of replication of 

preclinical evidence in independent laboratories and in larger animals. [10] The 

trial was halted after a year due to economic-strategic reasons, although in 2013 

Asterias acquisitioned the stem cell assets from Geron. Currently, one patient with 

complete spinal cord injury has enrolled in a Phase 1/2a Dose Escalation study. 

(http://asteriasbiotherapeutics.com/asterias-biotherapeutics-announces-first-patient-

treated-in-phase-12a-dose-escalation-clinical-trial-of-ast-opc1-for-complete-

cervical-spinal-cord-injury/; accessed July, 1 2015)) Other trials that have been set 

up with hES cells, as well as with iPS cells, are aimed at treating e.g. several forms 

http://asteriasbiotherapeutics.com/asterias-biotherapeutics-announces-first-patient-treated-in-phase-12a-dose-escalation-clinical-trial-of-ast-opc1-for-complete-cervical-spinal-cord-injury/
http://asteriasbiotherapeutics.com/asterias-biotherapeutics-announces-first-patient-treated-in-phase-12a-dose-escalation-clinical-trial-of-ast-opc1-for-complete-cervical-spinal-cord-injury/
http://asteriasbiotherapeutics.com/asterias-biotherapeutics-announces-first-patient-treated-in-phase-12a-dose-escalation-clinical-trial-of-ast-opc1-for-complete-cervical-spinal-cord-injury/


Chapter 4 | 42 

 

of blindness, and diabetes. (www.clinicaltrials.gov) Recently, promising data were 

presented of the safety and tolerability of subretinal transplantation of hESC-

derived retinal pigment epithelium in patients with age-related macular 

degeneration and patients with Stargardt's macular dystrophy.   [11] In addition, 

patients and doctors are awaiting the safety data of the first iPSC trial on macular 

degeneration, which was initiated in 2013, and where recently the transplantation 

of iPSC- derived tissue of the second patient could not be performed due to genetic 

mutations in the cells. (http://www.ipscell.com/2015/07/firstipscstop/; accessed 

July 7, 2015)  

 

The high hopes that accompany these trials, in combination with possibly serious 

risks and the potential vulnerability of research participants, makes translating 

PSCs to the clinic ethically challenging. [8] Moreover, as research participants are 

not expected to gain any direct benefit in early phase trials, justifying these so-

called complex translational trials (i.e. first-in-human trials involving several 

invasive interventional and study procedures [12]) is more complicated. Many 

questions arise as how to proceed with PSC studies in a manner that balances a 

cautious approach with responsible innovation. It is therefore important that ethics 

research is conducted in parallel with clinical trials. As professionals are 

confronted daily with the practical, ethical and policy issues in their field, their 

experience, views and attitudes are highly relevant. [13] Therefore, we conducted 

semi-structured interviews with various stakeholders (Table 1) in the stem cell 

field to obtain a lay of the land of the ethical issues that arise in the translation of 

PSCs according to these professionals. [14] In this paper, we reflect on issues that 

respondents believed to be important for the translational PSC field, and should be 

a focus of future policy debates.   

 

Materials & methods 

Design 

We start from the premise that including moral experience stemming from practice 

can broaden and enrich the ethical analysis of topics of concern in bioethics. We 

use the concept moral experience to refer to the experiences professionals have 

with moral- and   value laden issues they have encountered in practice. We have 

explored the moral experience of professionals in the stem cell field through 

qualitative research. [14] We conducted semi-structured interviews with basic 

scientists, clinicians, and academics as well as others working on the various 

ethical, legal, and social issues (ELSI) from several countries. This method 

allowed us to obtain a wide range of experiences from different cultural and 

http://www.clinicaltrials.gov/
http://www.ipscell.com/2015/07/firstipscstop/
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professional backgrounds, as well as different viewpoints (contrast maximization); 

however, the method is not aimed at generalization.  

 

Respondents 

Respondents were selected by purposefully sampling from a list of stem cell 

researchers in the Netherlands 

(http://www.nirmresearch.nl/academic_partners_NIRM.pdf), and recruiting 

members of the International Stem Cell Forum (ISCF). In total, 35 participants 

were invited; of these, 23 interviews were conducted. One did not respond and 11 

individuals rejected the invitation because they either stopped working in the stem 

cell field, or could not spare the time. Recruitment was discontinued when 

saturation was reached and thus no new ethical thematic content was found in the 

insights and experiences of the interviewees. [15]  

 

Data collection 

M.H. and A.B. conducted interviews between September 2013 and September 

2014. The one-to-one interviews lasted between 60 and 90 minutes and were 

initially guided by a topic list based on the existing literature; however, topics 

evolved following information obtained from completed interviews. As pluripotent 

stem cells are currently mostly used in preclinical studies, we asked respondents 

about their experience with translational ethical challenges in general or with adult 

stem cells in particular. We also asked their views on (and if possible, their 

experience with) current and future ethical issues in the field of pluripotent stem 

cell translational research.  

 

Data analysis 

With consent, the interviews were audiotaped and transcribed verbatim. We 

analysed the data thematically. Briefly, data from subsequent interviews were 

constantly compared with data from preceding interviews. Codes, concepts and 

themes were formed in the process of analysing the data. Using NVivo 8 software, 

[16] M.H. independently coded the full transcripts. A.B. read the full transcripts 

and verified the codes. Quotes of the interviewees drawn on below are 

representative of the themes we have identified.  

 

 

Results 

We identified the following four themes in the interviews; (1) the uniqueness of 

PSCs; (2) the suitability of the current research paradigm; (3) the justification for 

http://www.nirmresearch.nl/academic_partners_NIRM.pdf
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early phase PSC studies; and (4) the involvement of patients and research 

participants.  

 

Theme 1: the uniqueness of PSCs  

A first theme that we identified in the interviews concerned the uniqueness of PSC 

interventions among cell interventions (not to be confused with the moral status of 

the hESC). Respondents diverged in their views whether PSC interventions are just 

another (stem) cell intervention, or whether they should be considered an 

exceptional category of cell intervention.   

Some respondents commented that PSC interventions are potentially more risky 

than other (stem) cell interventions due to both their biological nature, and the 

required manipulation of the cells before transplantation. Moreover,unlike 

mesenchymal stem cells (MSC) and bone-marrow stem cells (BMSC), no 

precedent is available for PSCs in clinical research. MSCs and BMSCs have been 

used extensively in clinical trials, and clinical practice, and have a good safety 

record.  

Especially iPSC-derived interventions are thought to be more risky, as the method 

of reprogramming introduces genetic mutations, and the epigenetic memory of the 

cell may influence its differentiation. hESCs are thought to be more stable; 

moreover, some cell lines have been examined extensively for safety, and are 

thought to be ready to be introduced in clinical research.  

 

“So there’s a progression of something which, by and large is safe, and 

saves lives, to something which is largely unknown in hESCs, but looks 

like it could be stable, and then you’ve got iPSCs where we are not quite 

sure about the stability yet.” (Basic scientist, 12) 

 

In contrast, others argue that because it is not the PSCs themselves that are injected 

into patients, but instead, PSC-derived tissue it is just like any other kind of cell 

intervention. According to them, it is the end product that is important: PSCs-

interventions are therefore no different from other stem cell interventions.  

In contrast to divisive opinions on the uniqueness of PSCs, most respondents did 

emphasize a difference in research fields between PSCs, and BMSCs/MSCs. The 

MSC field is seen as a field where clinicians are willing to take (more) risks by 

injecting cells, even in the absence of robust scientific rationale.  

 

“[…] there is a tendency to use adult stem cells for all kinds of diseases, 

whether appropriate or not […] and it becomes a fishing expedition […].” 

(Clinician 2) 
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The PSC field, in contrast, is perceived as a field where basic scientists extensively 

study the mechanisms, the particulars of the cells, and their safety profile before 

initiating a trial. Some interviewees believe basic scientists to be overcautious.  

 

“A scientific debate exists […] and on the one hand, the basic scientists 

say: “you have to understand the mechanism before you move on” and I 

would like to say: “if you do not know whether the drug is efficacious, then 

why would you want to know the safety? […]We only need to know 

whether something is safe when we know it works”. (Clinician 19)  
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Theme 2: the suitability of the current research paradigm  

The last citation of the previous theme leads us to another remerging theme in the 

interviews: the suitability of using the current research paradigm (i.e. the 

structuring of translational research into phase I, II and III) for translational PSC 

trials. On this issue too, divisiveness existed, especially regarding first-in-human 

studies, which are designed to examine only the safety of a stem cell (-derived) 

intervention, not its efficacy. First, some clinicians argue that if, in a FIH study, 

safety is observed but in subsequent studies the product turns out to be 

inefficacious, the safety studies have been futile and consequently, the exposure of 

research participants to risks as well. Second, by examining safety first, we may be 

discarding promising therapies because they do not pass the safety test, whereas it 

may be possible to increase the safety profile of an intervention, as has been the 

case with allogeneic hematopoietic stem cell transplantation.  

   

“So the regulations want you to do a safety testing so you understand the 

spectrum of the problems you’re going to face. That doesn’t mean the drug 

has to go away. It’s the commercial pressure that makes the drug go away. 

Because what kind of company is going to continue developing a drug that 

they may face potential litigation against”. (Clinician 18) 

 

Third, some respondents worried about the consequences of the strong initial focus 

on safety on translational efforts of scientists and companies. According to them 

the enormous emphasis on safety as a first hurdle, blinds some researchers to the 

need for designing a translational plan, and not merely a plan for phase I. As a 

consequence, early phase trial proposals sometimes lack a design for the next 

stages of research. Some interviewees suggest this is intensified by the financial 

markets that react strongly both to successful phase I studies, but also to the FDA 

approval of phase I studies- leading to the narrow aim of obtaining approval for 

phase I studies. In addition, once an intervention is viewed as safe, many 

subsequent phase I or II trials may follow, even in the absence of a scientific 

rationale, as has been the case according to various respondents with MSC 

interventions. The emphasis on safety has made it difficult for RECs to reject 

proposals for phase I studies because the intervention has been shown to be safe 

already.  

 

“The risks are minimal. That's the whole point. […] it's a safety and 

feasibility trial. So, what's the feasibility? Can you collect bone marrow 
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and derive MSC's? Always feasible. Shown a thousand times. Is it safe? 

Yes, there's a mass of data showing that it's perfectly safe. So, there's no 

reason for any regulative authority to say, “No, you can't do Phase I.” 

[On] what grounds? (Basic scientist 22) 

 

Fourth, some interviewees question whether research participants should be 

exposed to risks when the objective of the trial is finding these risks, especially 

when no direct benefit is expected from the study-intervention. Although this is a 

reason respondents critique the focus on safety in FIH studies, we will report on it 

in the next theme, because of its importance in the justification of early phase PSC 

studies.  

 

Theme 3: the justification of early phase PSC studies  

A third theme we identified in the interviews concerns the justification of early 

phase PSC studies. Respondents that were of the opinion that a lack of possible 

direct benefit for the research participant is unethical, consider the presence of the 

possibility to benefit a prerequisite for enrolling human subjects: 

  

“When it comes to the Geron trial [it is] so expensive and you’re recruiting 

patients, and so in a way, while those patients should absolutely 

understand that it’s a safety trial and they shouldn’t have any expectations 

of success and it’s generalizable information versus personal support, I 

still […] think you should have chosen a window where you believe there’s 

an outcome. A possibility of success” (member of ELSI community 21) 

  

To others, the possibility of a benefit, no matter how small, would increase the 

likelihood of the therapeutic misconception: the misconception of participants that 

decisions are made solely with their personal care in mind instead of scientific 

aims. [17] In order to prevent this therapeutic misconception, interviewees 

emphasize the need for robust informed consent; and not merely robust written 

consent, but robust consent “on the ground”; paying attention to all the social signs 

that pass between participants, researchers, clinicians and research nurses.  

 

In contrast to the divergence in views of the first two themes identified in the 

interviews, there is consensus on the view that in risky, innovative early phase 

studies, terminally ill patients should be enrolled. The fact that these patients “have 

not much to lose” provides the justification for exposing them to possible risks. 

Moreover, these patients may wish to participate in generating knowledge, for 
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example for the benefit of relatives, when it concerns a hereditary disease, or for 

the benefit of other patients.  

 

Some professionals emphasize the need for transparent public reporting of clinical 

trials as a requirement for justifying the participation of humans in research. If the 

results are withheld from the public domain, the contribution of participants has 

been meaningless.  

 

“[…] there is kind of a social contract too that has to be fulfilled. […] So if 

this information is going to be buried, then I would say it’s absolutely 

reprehensible that the moral contract has been broken with this particular 

patient.” (Member of ELSI community, 14) 

 

Theme 4: the involvement of patients and participants  

A fourth theme regards the involvement of patients and participants in FIH 

research (design). Many respondents mention the problem of balancing the 

autonomy of patients and the responsibility of researchers and RECs. Researchers 

have an obligation to only offer research when it is reasonable to offer, which is 

complicated in first-in-human research because of the many uncertainties. On the 

other hand, patients should be able to make their informed autonomous decision; 

some interviewees believe participants should have more voice in governing high-

risk FIH research using innovative interventions, as is illustrated by the following 

citation:   

 

“It should be the case that it is the patient that is involved in making the 

decision, not institutions in Brussels, the US or The Hague.” (Basic 

scientist 20) 

 

Others, however, are more reluctant because of the hype and high hopes around 

stem cells. According to them, the public (including doctors) is not well informed 

when it concerns PSCs. Inaccurate information, in addition to, what some 

interviewees called, bias of severely ill patients, would prevent patients to make an 

informed decision. Other professionals reported that therapeutic misconception is 

no reason to put off enrolment. They argue that we allow patients to make all kinds 

of decisions on life or death (e.g. do not resuscitate); moreover, we often have 

misconceptions about risk which we do not find problematic (e.g we do not 

prevent people from driving a car because they misconceive the risks of driving 

versus the risk of flying).  
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Some interviewees mention that it is important to know when to ask patients to 

enrol, which should not be in acute settings nor directly after having been 

diagnosed with a disease, as was done in the Geron trial. For this reason, it was 

argued, patients with chronic conditions, not acute conditions, should be enrolled 

in FIH risky studies. Some respondents suggested we could learn when to ask from 

the process of genetic counselling. In addition, we also need to do “research on the 

research” by interviewing research participants, before, during, and after a trial. 

Only through this kind of qualitative research researchers could collect essential 

data on what it is like to take part in a clinical trial. We need to develop, as one 

interviewee called it, “an evidence based protection.”  

 

“Because if we say we are engaged in human research protection, then who’s the 

authority on that? It’s the human subject. And so, why don’t we talk to human 

subjects. So we have research ethics boards and what do they do? […] They 

engage in protective imagination. So I protectively imagine what it would be like to 

be your age, say undergoing some study […] but I never asked you about it.” 

(Member of ELSI community 14)  

In addition to learning when to ask, some professionals express the view that we 

should learn who to ask. Doctors should screen patients in a similar manner as 

individuals are screened for e.g. jury duty. For this too, we would need to know 

more about research participants. Doctors should learn about the expectations of 

patients and the reasons for enrolling. What are their wishes, their hopes, and their 

complaints? Moreover, to truly obtain informed consent, researchers or doctors 

need to have a good conversation with their patients, maybe even an ongoing 

informed consent process during the trial.  

 

 “one of my mentors taught me that there are patients who are risk adverse 

and there are patients who are risk takers. You have to understand your 

patients before you can understand what treatment you can put them on 

[…] you have to spend a lot of time with that first part [of the trial] in a 

way that our current systems don’t recognize all the time. [It has] become 

a very bureaucratic exercise rather than a real something useful for the 

patient and for the investigator.” (Clinician 18) 

 

 

Discussion 

Our results show that part of the professional community see PSCs as uniquely 

novel.  These professionals feel that in PSC studies the inherent ethical challenges 

of phase I trials are intensified due to characteristics of PSCs (theme 1). However, 
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divisiveness on this topic exists, which is not unexpected; it reflects a common 

pattern detected in argumentations on emerging technologies. [18] First, the 

innovative character of a new technology is promoted as a revolution. However, 

because opponents use the innovative character to caution against the many 

uncertainties of the technology, the innovative character is later downplayed. [18] 

It is possible that the reason for some stakeholders to view PSCs as “just” another 

cell intervention, is to moderate the potential risks. This illustrates the cultural 

influences on assessments of risks; indeed, risk- assessment is not merely 

influenced by the state of scientific research; [19] nor is the status of PSCs a mere 

scientific result. To justify the use of PSCs, scientists may shift the boundary of the 

status of PSCs.  

 

Although our interest was mainly in the PSC field, both clinicians and basic 

scientists demarcate this field from the mesenchymal stem cell (MSC) field. They 

emphasize the differences in fields,  (theme 1) including research method and 

professionals. In the PSC field, scientists focus on the basic mechanism, and the 

safety of stem cells. We view this as what has been called ‘ethical boundary 

work’[20]; a boundary is drawn between what is ethically- preferred science and 

which is not. [21] 

Professionals in the PSC field view their cautious and careful approach with their 

focus on scientific rationale as morally favoured over the more-established MSC-

field, because they believe their approach is more “scientific”. [22] Likewise, some 

professionals in the MSC- field, believe their translational method is morally 

preferred because it may lead to a faster drug development, and thus to an earlier 

cure. However, a comment is in order: the concept of MSC has been imprecisely 

used since the 1990s, [23] making it more difficult to exactly discern about which 

clinical trials interviewees are referring to when talking about the MSC field. 

Respondents seem to be mostly referring to the many autologous bone marrow 

stem cell trials in patients with heart disease [24] when they are talking about MSC 

trials. In general, we observed that many different stem cell concepts are used 

inconsistently between respondents, which may be reflected in this paper. This is 

not surprising; distinctions between differentiated, multipotent and pluripotent cell 

types are becoming more fluid, caused by advancements in the research field. [25]  

 

Our results demonstrate that most issues that were raised by professionals in the 

stem cell field, are not exclusive to their field, but are important in translational 

science in general. The second theme demonstrates that some professionals have 

reservations about the suitability of the current research paradigm, i.e. the 

structuring of translational research into the three phases, for PSC translation 
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(theme 2). Especially the focus on safety only in FIH studies has been criticized, 

because of an absence of possible benefit for research participants and because of a 

lack of obtaining proof for the mechanisms of efficacy. Although this is 

problematic for the translation of medical interventions in general, it is a more 

urgent and challenging problem for FIH PSC studies (as well as other complex 

translational trials) because of the higher risk, the irreversibility of the intervention, 

and the fact that there is no precedent for these interventions. As has been proposed 

for the development of cancer vaccines, possibly a better FIH study design would 

be a focus on safety, determination of dose and schedule, and a proof-of-principle 

of biologic activity demonstrated by carefully planned endpoints. [26] This latter 

focus on biological activity of the mechanism would be beneficial for both the 

MSC and the PSC field. For the former it may prevent extended controversies on 

therapeutic effects; for the latter, it may prevent terminating the development of 

possibly effective interventions with identified side effects.  

Surprisingly, the new regulatory framework in Japan favours the “old” paradigm of 

identifying safety first, and thus contrasts with the view we identified in the 

interviews. The new law in Japan can give conditional, time-limited market 

approval for regenerative medicine (RM) products, when the safety of the product 

is confirmed and an exploratory study has predicted likely efficacy. [27] The 

intention may be similar: fast-tracking the drug approval process for RM products. 

However, in Japan, the emphasis is still on safety; efficacy will be proven once it 

has limited market-approval, and thus phase II and III are omitted in this regulatory 

framework. In our study, respondents suggest testing safety ánd efficacy in first-in-

human studies; not omitting efficacy trials, but advance it to the first phase.  

 

Furthermore, theme 3 demonstrates another reason for examining efficacy in first-

in-human studies- viz. creating a possibility for research participants to gain a 

benefit.  

The results show that some professionals feel that participants should have at the 

very least a possibility to benefit when enrolling in first-in-human studies. This 

again reaffirms a longstanding debate in the research ethics literature on the 

justification of early phase studies. [28–30] On the one hand it is viewed as 

unethical to expose research participants to risks without any potential to benefit; 

on the other hand, due to the current focus on safety only in early human trials, we 

may be discarding promising interventions. Moreover, the emphasis on safety 

should not hinder safeguarding the scientific rationale of a study. Just as allowing 

such direct benefits in early phase trials would be a strategy to justify FIH research, 

other respondents view an increased involvement of both patients and participants 

as necessary to justify PSC studies (theme 4). The need for patient involvement in 
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the set up and design of clinical trials has long been recognized [31] and their 

involvement has been growing. [32] In contrast to the voice of patients, or patient-

representatives, less emphasis has been placed on the voice of the research 

participant.  This is surprising, as only research participants can determine whether 

enrolling in a study has benefitted them. And this is important, because the 

anticipated benefits must be proportional to the potential harm in clinical research 

according to international documents on ethical conduct. These benefits consist of 

direct benefits due to the intervention; collateral benefits, which are benefits due to 

enrolling in the trial; and aspirational benefits, or social value. Collateral benefits, 

such as rewards for participation or altruistic motivations, are not seen as 

legitimate justifications for enrolling participants in research. However, recent 

literature has shown that some participants view helping others, besides personal 

benefit, as the main reason to partake in clinical research. [33,34] Solidarity would 

be a strong basis for robust informed consent; possibly, this view on the 

problematic nature of collateral benefits, needs renewed discussion.  

 

Qualitative research is necessary to learn about the reasons participants enrol, their 

expectations, needs, hopes, and their experience as a participant. [35] Studies on 

the experiences of research participants have mainly been carried out to improve 

recruitment and retention of participants, [36]. However, we need to learn from 

participants to achieve evidence- based participant protection. [37] The 

perspectives of research participants are important to researchers and RECs, and 

may also enable future participants to make better-informed decisions. [35] In 

addition, it could facilitate bridging the gap between bioethical ideals and clinical 

reality. [38] Indeed, some respondents implicitly discussed this gap by drawing 

attention to the bioethical ideal of respecting patient autonomy by the informed 

consent process, and the reality of the current formalized (empty) informed consent 

process. [38]  

 

Conclusion 

We conclude that a debate should be held on the appropriateness of the current 

research paradigm for PSC interventions. The emphasis on safety in the current 

paradigm of phasing research ensures on the one hand a steering away of 

interventions that have side effects, but may be efficacious, and, on the other hand 

ensures continuous early phase research in safe, but possibly non- efficacious 

interventions. In addition, the discussion on the possibility of participants to 

directly benefit in first in human research may need to be reopened.   
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Future perspective 

With the intensification of clinical trials in regenerative medicine, such as PSCs, 

tissue engineering and biomaterials, we believe it is necessary for interdisciplinary 

working groups to re-discuss the appropriateness of the current research paradigm, 

as was done for cancer vaccines. [26] The risks of these early phase complex 

translational trials may be considered too high to not allow participants to gain any 

direct benefit. Furthermore, although safety should be the primary considerations, 

we may sometimes be obliged to simultaneously test for efficacy, provided this 

will not compromise safety. It is important that we learn more about the 

experiences of participants. With the first results of PSC phase I studies coming 

out, it is time we initiate these discussions.  
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Abstract 

The innovative field of Regenerative Medicine (RM) is expected to extend the 

possibilities of prevention or early treatment in healthcare. Increasingly, clinical 

trials will be developed for people at risk of disease to investigate these RM 

interventions. These individuals at risk are characterised by their susceptibility for 

developing clinically manifest disease in future due to the existence of 

degenerative abnormalities. So far, there has been little debate about the ethical 

appropriateness of including such individuals at risk in clinical trials. We discuss 

three main challenges of selecting this participant model for testing RM 

interventions: the challenge of achieving a proportional risk–benefit balance; 

complexities in the trial design in terms of follow-up and sample size; and the 

difficulty of obtaining informed consent due to the many uncertainties. We 

conclude that selecting the model is not ethically justifiable for first-in-man trials 

with RM interventions due to the high risks and uncertainties. However, the model 

can be ethically appropriate for testing the efficacy of RM interventions under the 

following conditions: interventions should be low risk; the degenerative 

abnormalities (and other risk factors) should be strongly related with disease within 

a short time frame; robust preclinical evidence of efficacy needs to be present; and 

the informed consent procedure should contain extra safeguards with regard to 

communication on uncertainties. 

 

Introduction 

Rather than managing symptoms of disease, Regenerative Medicine (RM) aims to 

restore the function of damaged or diseased tissue. Using a wide range of different 

techniques—including stem cell transplantation, tissue engineering and gene 

transfer—the body's natural ability to heal itself can be boosted, and damaged 

tissue can be replaced or regenerated. Cures are sought not only for many medical 

conditions, such as osteoarthritis and macular degeneration, but also for physical 

damage to tissue. Hopes are high that the progression of, for instance, degenerative 

neurological conditions, such as Parkinson's disease and amyotrophic lateral 

sclerosis degeneration, can be reduced by stem cell-based transplantation. Some of 

these techniques are regarded most effective in curing disease by preventing 

degeneration, and thus need to be applied early in a disease process. [1,2]In order 

to examine the effectiveness of these preventive RM interventions, it is necessary 

to test them in individuals the intervention is aimed at: individuals at risk. These 

individuals are characterised by their possible susceptibility for developing 

clinically manifest disease in future, but they suffer neither from symptoms nor 
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from disease at trial inclusion. (figure 1) For example, patients undergoing a partial 

medial meniscectomy (the partial removal of the medial meniscus) have a 10- to 

20-fold increased risk of knee osteoarthritis later in life. In a clinical trial, patients 

undergoing this procedure were given an intra-articular injection of mesenchymal 

stem cells to test the (safety and) potential preventative effects of mesenchymal 

stem cells on osteoarthritic changes of the knee. [3] At trial inclusion, the 

participants did not suffer from osteoarthritis of the knee; non-symptomatic 

individuals were thus exposed to risks.  

 

The individual at risk-participant model itself is not new: individuals at risk of, for 

example, cardiovascular disease or diabetes have participated in low-risk trials 

examining the effect of preventive medication or lifestyle measures for decades. 

[4] However, there has been little debate about the ethics of selecting individuals at 

risk for research. [2] Indeed, the debate on participant selection has centred around 

three other participant models (ie, participant populations in clinical research): 

the healthy volunteer model, the stable patient model, and the advanced stage 

patient model (figure 1) [5–7] Healthy volunteers are often considered suitable to 

include in phase I trials because they deliver reliable knowledge on safety, 

pharmacodynamics and pharmacokinetics, due to a lack of comorbidities or 

cointerventions. For potentially more risky phase I trials, as well as phase II and III 

trials, either stable (medically controlled) or advanced stage (no treatment options 

left) patients are considered more appropriate. [5,6]   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: the four participant models differ in stage of disease development 
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In this paper, we examine the ethical acceptability of selecting the individual at 

risk model for clinical trials examining preventative RM interventions. We 

acknowledge that public discussion is needed on the desirability of these 

preventative RM interventions. Indeed, healthcare resources are finite, and justice 

issues arise when these high-cost preventive technologies are developed. [8] 

Moreover, these high tech, medical interventions may increase the medicalisation 

of our society as well as possibly decreasing the well-being of individuals because 

of a focus on future health problems. [9] However, as trials enrolling individuals at 

risk are taking place, initiation of the ethical discussion on this participant model in 

high-risk trials is necessary. Here, we focus on three main challenges that arise 

when selecting the individual at risk model for testing RM interventions. 

 

The challenge of reaching risk–benefit proportionality 

The principle that risks to research participants must be proportional to anticipated 

benefits is common to all international documents on ethical conduct in clinical 

research. This balance is difficult to ascertain for phase I studies because they are 

designed to determine the risks; and participants are not expected to gain any direct 

benefit (particularly because of the dose-escalation regimen). [10] Phase I RM 

trials carry additional concerns [8,11–15]: first of all, there are risks of 

standardised invasive surgical procedures used to administer RM technology, such 

as the risks of infections or haemorrhage. [16]  Second, often the RM interventions 

themselves are accompanied by uncertainties, for example, the risk of developing 

cancers in pluripotent stem cell-derived interventions, or the risks of 

immunological complications due to the use of vectors in gene transfer. Moreover, 

many of the RM interventions are irreversible, and variable, because of their often 

personalised nature. [17] Besides these uncertainties, there may be risks we have 

no prior knowledge of (ignorance) because of an absence of interventions similar 

in mode of action, and the limitations of animal models. [13]  

As individuals at risk have relative higher opportunity costs (they have more 

quality adjusted years of life to forego), one can question whether it is justified to 

expose them to the increased risks of phase I RM trials. Moreover, there may be 

additional dangers for individuals at risk. It is possible that participation in a trial is 

perceived as protection from disease. This could lead to a discontinuation of 

(other) effective preventive measures, which, in turn, increases their physical risks; 

[18] although, similar to healthy volunteers, they may be better at tolerating 

physical risks due to their healthier status. [5] Besides these physical risks, there 

are some psychological risks. [19] We speculate that these at-risk participants may 

start losing confidence in their health, as they become aware of potentially 
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developing a disease in future. Enrolling patients undergoing a meniscectomy in a 

preventative osteoarthritis trial is drawing their attention to the fact that they are 

potential future patients with osteoarthritis. As a consequence, individuals may feel 

pressured to undergo the potentially preventive intervention, as they can otherwise 

be blamed for getting diseased later in life. [9] These psychological risks are not 

restricted to participants in clinical trials, but are applicable to RM interventions 

aimed at individuals at risk in general. 

 

The complex design of efficacy trials for prevention 

A second challenge is the complexity of the design of preventive phase II and III 

trials. To demonstrate the effect of the RM technology on prevention, a long 

follow-up is necessary because disease still needs developing. Patients whose 

medial meniscus is (partially) removed may not develop radiographic evident 

osteoarthritis until many years later. Therefore, trials examining the effect of 

mesenchymal stem cells on osteoarthritis would take years. Moreover, to obtain 

statistically reliable and valid results, a large sample size is required because 

participants will probably, but not necessarily, manifest clinical disease. Both a 

long follow-up and a large sample size may be difficult to achieve; the former 

because participants might withdraw or are lost to follow-up, and the latter because 

it may simply be too difficult to recruit many individuals, among others since these 

individuals are not symptomatic yet. 

Disclosure and understanding in informed consent procedure is complicated 

The third challenge is obtaining adequate informed consent from individuals at 

risk, as it may be difficult for participants to understand the information on 

innovative trials due to the many uncertainties, especially when explained in terms 

of percentages. [20,21] Moreover, it is genuinely uncertain if, when and how 

individuals at risk will manifest clinical disease. Last, dilemma arises to what 

extent, besides risks, uncertainties should be disclosed. [11,21] 

Ethical acceptability of the individual at risk model in RM trials 

Because of the relatively high risks and uncertainties of preventative RM, and the 

relative high opportunity costs of individuals at risk, we argue that this participant 

model is not appropriate for phase I trials. If preclinical studies show that RM 

interventions are expected to be most effective when applied in an early stage, and 

individuals at risk are the target population for the intervention, it is unavoidable to 

enrol individuals at risk to demonstrate efficacy in later phase trials. Since 
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uncertainties decline during translation, the selection of the individual at risk 

model could be acceptable in following phases of research under certain 

conditions: when the intervention is low risk ánd the risks are proportional to the 

benefits; the follow-up time is short; the sample size is low; and the informed 

consent procedure is valid. In addition, one should assure that preclinical evidence 

is strong by adequate randomisation and blinding. [22] Researchers should make 

efforts to minimise the risks and enhance the benefits in order to increase the risk–

benefit proportionality. To increase the anticipated social value of the trial, it is 

especially important that trials target diseases with a strong and timely relation 

between degenerative abnormalities (and other risk factors) and clinically manifest 

disease. In addition, this allows for a reduction in follow-up time and sample size 

which, in turn, minimises the overall risks and burdens to participants and also 

reduces the complexity of the trial design. If possible, one should consider using 

surrogate outcome measures that are highly related with clinical outcomes as these 

often require a shorter duration of trials. [23] In order to prevent misunderstanding 

in the informed consent procedure, one should pay attention to an adequate manner 

of risk and uncertainty communication, for example, by presenting these visually 

such as in graphics. [24]  

Concluding remarks 

We expect an increase in the use of the individual at risk model due to the 

development of (preventative) RM. Three main challenges arise when including 

this model in a RM trial: achieving risk–benefit proportionality; designing an 

efficacy trial in terms of follow-up and sample size; and obtaining valid informed 

consent. We conclude that selecting this model is not ethically justified for phase I 

RM interventions; however, under strict conditions, this model could be 

appropriate for phase II and III (efficacy) trials. We believe that early initiation of 

the ethical debate on the challenges for selecting these individuals for research 

allows responsible innovation of new preventive technologies. 
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Abstract 

Background 

International documents on ethical conduct in clinical research have in common 

the principle that potential harms to research participants must be proportional to 

anticipated benefits. The anticipated benefits that can justify human research 

consist of direct benefits to the research participant, and societal benefits, also 

called social value. In first-in-human research, no direct benefits are expected and 

the benefit component of the risks-benefit assessment thus merely exists in social 

value. The concept social value is ambiguous by nature and is used in numerous 

ways in the research ethics literature. Because social value justifies involving 

human participants, especially in early human trials, this is problematic.  

Discussion  

Our analysis and interpretation of the concept social value has led to three 

proposals. First, as no direct benefits are expected for the research participants in 

first-in-human trials, we believe it is better to discuss a risk- value assessment 

instead of risk - benefit assessment. This will also make explicit the necessity to 

have a clear and common use for the concept social value.  Second, to avoid 

confusion we propose to limit the concept social value to the intervention tested. It 

is the expected improvement the intervention can bring to the wellbeing of  (future) 

patients or society that is referred to when we speak about social value. For the 

sole purpose of gaining knowledge, we should not expose humans to potential 

harm; the ultimate justification of involving humans in research lies in the 

anticipated social value of the intervention. Third, at the moment only the validity 

of the clinical research proposal is a prerequisite for research to take place. We 

recommend making the anticipated social value a prerequisite as well.  

 

Summary 

In this paper we analyze the use of the concept social value in research ethics.  

Despite its unavoidable ambiguity, we aim to find a best use of the concept, subject 

to its role in justifying involving humans in first-in-human research.  

 

Background 

International documents on ethical conduct in clinical research have in common 

the principle that potential harms to research participants must be proportional to 

anticipated benefits. In first-in-human trials, participants are not expected to gain a 

direct benefit as the purpose of those trials is to examine the safety of the 

intervention, and often non- therapeutic dosages are used. Although a direct benefit 

cannot be excluded in phase I trials, they are not the purpose of the study and 

should therefore not play a role in the evaluation.  
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This is especially evident when healthy volunteers are used for these early human 

trials. In the absence of direct benefits, risks have to be proportional to the value 

the study has for society. The concept social value is assumed to be sufficiently 

clear that it can function in discussions on the justification of research. Indeed, we 

all have an implicit notion of what is meant by social value; most people will agree 

that cancer research has social value; less agreement may exist on whether research 

into a human expedition to Mars will have social value. However, social value is 

used in many different ways in our everyday use, in the social sciences, and also in 

the academic literature on research ethics. Although the concept is ambiguous, few 

critical reflections on the concept in research ethics have been completed, despite 

the justifying role it plays in (early human) clinical trials. [1–5] As risks are highly 

unpredictable in first-in-human trials, it seems problematic to uncritically use an 

ambiguous concept to justify risks to research participants. Here, we will first aim 

to clarify some of the causes of the confusion in the concept ‘social value’. Despite 

its inherent problems, we will next propose to limit social value to refer to the 

anticipated improvement the intervention will bring, which is what we believe 

would be the best use of the concept. This is important for we deem the anticipated 

social value of the intervention should be a prerequisite for research to involve 

human participants. Last, we will briefly discuss who should be responsible for 

assessing the anticipated social value of medical interventions. We aim to provide 

a foundation for further discussion.  

 

 

Discussion 

Plurality of social value concepts in research ethics 

The concept social value is used in different ways in the academic literature in 

research ethics and various terminologies have been used to refer to what we call 

social value, like e.g. the importance of research, the relevance of research, 

humanitarian value, clinical value and health value. Only few articles explicitly 

describe the social value of research. [1,2,4–7] Here we will give a brief overview 

of some of these articles to show that even when social value is the object of 

inquiry, there are still numerous ways in which it is used.  

 

According to the eight principles of “What makes research ethical”, the social 

value of research is the ultimate improvement in health.  

“Clinical research has instrumental value because it generates knowledge 

that leads to improvement in health. It is such improvements that ultimately 

constitute the social value of research.” [8]  

Knowledge value and social value are thus distinguishable according to Emanuel 
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and colleagues, and it is the improvement in health that gives research instrumental 

value.  

In contrast, guideline 8 of CIOMS’ International Ethical Guidelines for 

Biomedical Research Involving Human Subjects does not appear to discriminate 

between benefits to society and generalizable knowledge. [9] 

Risks or interventions that do not hold out the prospect of direct diagnostic, 

therapeutic or preventive benefit for the individual must be justified in 

relation to the expected benefits to society (generalizable knowledge). [9] 

For the CIOMS guidelines, the knowledge research provides, can be extrinsically 

valuable (it has value for the sake of something else that is good), but also 

intrinsically valuable (value a thing has in itself). Cassarett and colleagues also 

assign value to knowledge. According to them: “A central goal of research is to 

produce knowledge that is “important”, “fruitful” or that will have value”. [5] 

According to Kimmelman, social value can be assigned to clinical trials, but also 

to the information human experiments produce. [5] In addition to assigning value 

to different objects, Kimmelman also distinguishes between different kinds of 

value, like progressive value (the value of a trial is seen as the likelihood it will 

progress to the next phase), translational value (the value of a trial is perceived to 

be wider than merely progression to the next phase, and also includes informing 

preclinical testing, other areas of research, or a change in the intervention), and 

humanitarian value of clinical trials (the value clinical research has because ‘it 

advances broader societal ends like improved healthcare’).[5] Casarett and 

colleagues distinguish two categories in their proposed term health value (the 

potential of a study to improve health): immediate health value and the future 

health value of a study. [4] Examples of studies that have immediate health value 

are phase III clinical trials as they have the potential to improve health as soon as 

the drug has been proven effective and approved. Phase I trials, in contrast, have 

potential future health value as their value lies in their contribution to future 

research. Karlawish makes a similar distinction when he claims that research that 

will directly change clinical practice has clinical value, which is optional for a 

study, whereas scientific validity and value is necessary and sufficient. [2] (In this 

paper we will use first-in-human and phase I studies interchangeably, although we 

are aware that first-in- human research consist of more than merely phase I trials.) 

We question whether they are really distinguishing between kinds of value clinical 

trials can have, or whether they are pointing to different things we value in trials. 

We also question whether distinguishing between different objects that can have 
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social value, and distinguishing kinds of values, really makes transparent which 

clinical trials are worth doing.  

In addition, in the specific case of Karlawish and Casarett, where two categories 

are important in balancing a study’s risks and values, (value and clinical value; 

immediate health value and the future health value resp.) an inconsistency can be 

found. According to them, a phase III is more likely to have clinical value than a 

phase I. Early human studies, such as phase I trials, can get stuck in the so-called 

Valley of Death: “the widening gap between advances in basic science and the 

practical application of that knowledge”. [10] In phase III studies, safety and 

efficacy has already been examined and they are thus more likely to provide 

knowledge that may lead to clinical improvement. But, if the value of phase I is 

lower (because it either has no clinical value or because it has no immediate health 

value), as it merely contributes to future research, why do we accept higher risks 

here? Indeed, a phase I trial is performed to examine the risks; moreover, often, 

healthy volunteers are enrolled, who thus will not benefit.  

We believe that the assignment of ‘knowledge value’, ‘clinical value’, ‘progressive 

value’, or ‘future health value’ to research, knowledge, information, clinical trials 

and the intervention leads to confusion as to what exactly has social value (leaving 

aside the question what is social value). We believe it is important to be clear on 

the exact meaning of social value precisely because as it is used to justify 

involving human research participants in first-in-human trials. Simultaneously, we 

are aware of the fact that the ambiguity of the concept value will necessarily cause 

confusion, as we will show below.  

 

Unravelling some of the difficulties of ‘social value’  

The concept ‘value’ has been under scrutiny in many different research fields like 

sociology and philosophy, however, little agreement exists on even the definition 

of value. Consent does exist on the fact that values arise out of human experience. 

[11] Whereas the term ‘benefit’ refers to an advantage or profit gained from 

something, the concept value refers to the ‘regard that something is held to 

deserve’. [12] The latter is thus a relational concept; both the object to be valued, 

and an evaluator are necessary preconditions for value to exist. Flowers can e.g. 

benefit from rain, but rain is not valuable to flowers. It is precisely this act of 

appraisal that makes an analysis of (social) value difficult. 

In our everyday use, the concept of social value can function in two main ways. 

First, social values can be seen as values shared by a community of individuals; 

they are values held by society and are contrasted with individual (non-shared) 

values. “By social values we refer to socially collective beliefs and systems of 

beliefs that operate as guiding principles in life […].” [11] Second, besides values 
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of society, the concept can also be used to refer to values for society. Here, social 

value is an assigned predicate or property of an object, [13] and in our case, of 

research. This distinction reflects the conundrum of what is primary: values or 

valuing? Is a thing valuable because it is valued, or is it valued because it is 

valuable? [14] This difference can also be perceived when we consider the 

questions: ‘is this intervention valuable for society?’ and “will society value this 

intervention?” In the latter case, we do not have to make calculations, but merely 

need to look at the emotional attitude ‘society’ has; in the former, we need to 

estimate whether it will be valuable for society, whether it will benefit society. [15] 

A first step in clarifying the concept social value would be to distinguish these uses 

of the concept; however, whether we believe something is valuable to society is 

dependent on the moral values we collectively share, or the standards we have for 

evaluating. There is thus a certain circularity involved, which adds to the 

confusion. Unfortunately, it does not lie in the scope of our paper to extensively 

analyse to concept ‘value’, nor do we think we could solve what so far has not 

been solved in many different fields. Because of the inherent confusion of the 

concept value we might choose to abandon ‘social value’ from research ethics 

altogether; however, it is questionable whether a replacement for it will be any less 

confusing. Indeed, the extra dimension that social value adds to a mere benefit or 

advantage, namely the importance, appreciation, or worth, captures exactly that 

which makes it a confusing concept. Trying to discard the problems inherent to 

using the term social value would entail disposing human evaluation, which would 

be throwing out the baby with the bathwater.  

 

The anticipated social value of medical interventions 

In the remainder of this paper, we will make three suggestions on how the concept 

social value can function in clinical research settings. First, we propose to speak of 

a risk-value assessment in phase I trials instead of a risk- benefit assessment, 

because no direct benefit to the research participant in expected, and social value 

needs to be evaluated in order to justify the trial. Although we are aware that 

participants can benefit from first-in-human trials, [16] this is irrelevant, since the 

evaluation and justification of a trial needs to precede the initiation the trial, and 

phase I trials are designed for safety and feasibility, not to provide direct benefits. 

Whether phase I trials should offer a direct benefit is an important but different 

question that unfortunately does not lie in the scope of our paper. [17] 

Second, we therefore propose that the social value (for society) of an intervention 

lies in the nature and magnitude [6] of the improvement the intervention is 

expected to have on the wellbeing of patients, individuals in society, or society (but 

not research participant, for this we would call a direct benefit!). This we will call 
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the anticipated social value of the intervention. We will use the concept 

intervention to refer to both what intervenes (the drug, cell line, tissue, device, etc) 

ánd how it intervenes, or the application of the drug, cell line, tissue etc. 

“Intervention” is derived from the Latin word intervenire, which means “to come 

between”, “to step in”; the application is thus integral in our concept 

“intervention”. We will not ascribe (anticipated social) value to clinical trials 

testing the intervention, nor to knowledge generated by clinical trials (although the 

application in the clinic resulting from the knowledge gained, can have social 

value). Although we do not deny that humans value knowledge as well as research, 

for justification of exposing human participants to risk, this valuing of is not 

enough. Ultimately, it is the intervention or the application of the knowledge that 

will have value for society. Research is a means to this end: research is done in 

order to gain knowledge. Moreover, in clinical trials when humans are exposed to 

risks, justification needs more than the mere gain of knowledge. When we speak 

about value for society, we prefer to only refer to the improvement the intervention 

is likely to have on the wellbeing of patients.  Of course, our proposal will have 

limitations, because ‘value’ will always be ambiguous in its use, but limiting its 

use will be a clarification. A major advantage to our proposal is that a clinical trial 

itself cannot justify involving humans, despite its possible perfect design, and 

likely progression to the clinic.  

 

Two others questions important for the evaluation of clinical trials are: i) will the 

trial likely be successful in facilitating the introduction of the intervention to 

society? In other words, will this specific research (design) likely progress the 

transition of the device or intervention to the clinic –whether from preclinical 

research or phase III research? This we will call the translational prospect of a 

clinical trial or clinical study because it specifically addresses the likelihood a 

clinical trial will assist in the translation of the intervention (and thus not its value). 

The other question is: ii) will the trial (design) be able to answer the research 

question? This has been called the validity of research.  

To reiterate; in early human clinical studies there are three main assessments; the 

anticipated social value of the intervention, the translational prospect of the clinical 

trial, and the validity of a study design. For phase II and III, direct benefits to the 

research participant also need assessing.  

To give an example: in the nineties, two phase III clinical trials took place testing a 

new antimicrobial peptide for efficacy in treating mildly infected foot ulcers of 

diabetics. [18] The RECs would have assessed the new intervention to have 

anticipated social value because finding an efficacious drug alternative for 

antibiotics would be advantageous for many patients dealing with antibiotic- 



The social value of research | 75 

 

resistant bacteria. In addition, the drug is a topical cream, which would be an 

improvement over the systemic use of antibiotics that have adverse side- effects. 

After assessing the anticipated social value of the intervention, the REC would 

have to evaluate the translational prospect, which in this case (in hindsight) turned 

out to be low. The primary outcome measure was the comparison of a reduction in 

clinical signs and symptoms of infections between the new drug and the antibiotic. 

However, the used antibiotic was not indicated for infected foot ulcers, nor was the 

efficacy of using any antibiotics for mildly infected foot ulcers ever proven. It may 

be, that the placebo control (standard wound care) would be as efficacious as the 

new antimicrobial peptide. The comparator was thus not well chosen, and the FDA 

required an additional placebo-controlled trial.  Although the primary outcome 

measure was reached, showing equivalence did not move forward the translation of 

the antimicrobial peptide (we are leaving aside here the ethical question of using a 

placebo).  

For RECs to decide whether a clinical trial has translational prospect it has to 

evaluate whether the trial will move forward the translation of the intervention. 

This can exist out of assessing whether the right comparator, or the right clinical 

endpoints are chosen, but RECs could also evaluate whether, for example, non-

compliance in the control group will cause problems.  

What is important for us, is that RECs need to assess the intervention independent 

of the clinical trial, and the clinical trial independent of the intervention. If the 

intervention is likely to increase the wellbeing of (future) patients, it will do so 

whether you are assessing a phase I, II or III trial. This does not mean that the 

anticipated social value cannot change during the translation because of new 

knowledge, because the  intervention has changed, or because environmental 

factors have changed. For example, the heart mate was initially meant to 

temporarily help patients waiting for a heart transplant, but is now also used 

instead of heart transplantation. Due to an increase in knowledge of the 

intervention, the anticipated social value could have increased during the trial. It is 

also possible that the intervention itself changes: Sildenafil, a drug studied for 

angina pectoris and hypertension, was found to induce penile erections during the 

first-in-human trials. The social value thus changed from what it was anticipated to 

be, but this is merely a result of a change in the intervention. It is no longer an 

intervention against hypertension, but it became an intervention (also) for erectile 

dysfunction.  Last, changing environmental factors can change the anticipated 

social value. For example, the anticipated social value of the intravenous TKM 

100201 infusion for the treatment of Ebola, would have been assessed differently 

in 2011, than it would be now, due to the outbreak of Ebola in Africa.  
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The translational prospect of a clinical trial does change between phase I, II and 

III. Undeniably, a phase III trial is more likely to lead to the translation of the 

intervention to society than a phase I; however, this is essentially trivial. The 

question: will the trial be successful in bringing the intervention closer to the 

bedside, has to be evaluated within the phase of the study. The validity of a trial 

needs to be assessed for each trial and is thus by necessity different; indeed, the 

validity of a phase I trial cannot be said (in general) to be lower than the validity of 

a phase III trial. Methodologists need to evaluate whether a clinical trial is valid. 

Our proposal to remove ‘likelihood of translation’ out of the value- concept, will 

not lead to the inconsistency of phase I trials having lower value and higher risks. 

However, this does not mean that we avoid the problem of justifying these higher 

risks in first-in-human studies. For there are higher risks, and in contrast to phase 

II and III, the direct benefits to participants are unlikely.  

 

The anticipated social value as prerequisite for research involving humans   

At present, none of the major international documents [9,19–21], including the 

recently revised Declaration of Helsinki, mention social value. However, they do 

all refer to for example, the importance or relevance of research.  

 

In the Nuremberg Code, the relevance of research is a precondition for research to 

be ethical. [9,14] Indeed, paragraph 2 of the Nuremberg code reads:  

 

“The experiment should be such as to yield fruitful results for the good of 

society, unprocurable by any other methods or means of study, and not 

random or unnecessary in nature.” [20]  

In the Declaration of Helsinki, in contrast, the importance of research is merely a 

component in the risks/benefit or value analysis:  

 

 “Medical research involving human subjects may only be conducted if the 

importance of the objective outweighs the inherent risks and burdens to the 

research subjects.”[21]  

The Declaration of Helsinki does thus not necessarily prevent futile research from 

taking place. The relevance of research is merely a component in the risk-benefit 

calculation. Whether or not research is ethical therefore depends on a balancing 

exercise. For the Nuremberg Code this balancing will also take place, but in 

addition, it has relevance as a minimal requirement. [1] This difference between 

Nuremberg and the Declaration of Helsinki should not be mistaken for a trivial 

distinction. Nor should one underestimate the amount of clinical studies that fail to 

improve the wellbeing of (future) patients it is supposed to improve: indeed, more 
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than 75% of the 1000 new drugs approved by the FDA from 1990-2002 had a 

similar therapeutic quality as existing drugs. [7] The studies into those drugs could 

have been unethical according to the Nuremberg Code, however, not according to 

the Declaration of Helsinki.  

Although validity is an accepted prerequisite for research to happen, the discussion 

on whether the anticipated social value is a necessary requirement still needs 

taking place. According to Freedman, the Helsinki model is preferred, as he sees 

no advantage in judging value prior to a risk-benefit analysis, especially because 

the value of a study needs to be judged “within the context of all other elements of 

the ethics of research”. [1] Only validity should be (and is at the moment!) a 

prerequisite. In Switzerland, a new law has come into force in 2014, requiring 

research -involving humans- to aim to answer “a relevant research question”. [22] 

Here, social value thus becomes a prerequisite of human research, [23] which is 

coherent with the Nuremberg code.  

We believe that for any inclusion of human participants in clinical trials, the 

anticipated social value of the intervention should be a precondition. An objection 

could be that certain medical discoveries have been made by coincidence, and that 

limiting clinical trials thus may limit medical advancement. We disagree as 

accidental findings cannot be planned, nor does it mean that we will not find any 

accidental findings anymore by restricting clinical trials to interventions with 

anticipated social value. Moreover, if research is unethical, it should not be 

performed, regardless of whether it used to be done, or whether it may lead to 

accidental scientific advances. To be clear, we are not arguing against basic 

research; our ‘framework’ only applies to research using human participants.   

Two comments need to be made before we continue to the next section. First, as 

will be clear by now, despite the title suggests, we do not attribute social value to 

clinical research, but social value is the improvement the intervention is anticipated 

to bring to the wellbeing of patients and society. And second, although we have 

talked about social value within the paradigm of phasing research, this does not 

mean we adhere strictly to the phasing. However, also in different research 

paradigms, anticipated social value will be attributed to the intervention tested. 

Research funding agencies, ethical committees and the researcher 

Yarborough suggests stating the (anticipated) social value in informed consent 

forms. [7] This would allow research participants to make an autonomous decision 

on whether they think the anticipated value of the intervention is worth entering a 

trial. We agree that the anticipated social value should be made transparent, 

however, just like ‘a volunteer is not free to accept any risk whatsoever’, [24] we 
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deem a volunteer should not be free to accept partaking in a trial testing an 

intervention lacking anticipated social value. It is important that participants are 

aware that these trials are not conducted for their benefit, but for the benefit of 

society, and this should be clearly stated in the informed consent form so they can 

make an informed decision on whether to partake in the study.  

Research Ethical Committees (RECs) have the responsibility to protect the 

research participant from harm. They are the gatekeepers that should disapprove 

research proposals on interventions without anticipated social value. Although 

REC members have this responsibility, this does not mean they alone need to 

identify the anticipated social value of an intervention; this should both be done at 

the level of funding (with participation of the public) and the level of RECs (with 

voice to the research participant and the patient).  

Whether a particular research direction has sufficient ‘value’ is at the moment 

decided by the research funding agencies, steered by political decisions. Although 

the public in a democracy has thus an indirect voice in the research agenda, it can 

be questioned whether there is enough transparency in the decisions made. 

Funding agencies determine priority by constructing research programs, within 

which calls for grant proposals are made. At present, funding agencies do not 

explicitly examine the anticipated social value of particular research projects in 

view of the justification of using human participants. Indeed, at the level of 

funding, the question whether the anticipated social value of an intervention is 

‘large enough’ (brings a significant improvement in the wellbeing of (future) 

patients)) for humans to be justifiably exposed to possible risks is likely not 

explicitly addressed. In general, it is scientists, by peer review that judge research 

proposals, often on innovative elements, scientific validity, and track record of the 

scientists. We believe that it is important that society at large is involved in 

determining the anticipated social value of an intervention, especially as there is no 

balancing that can be done when anticipated social value is determined outside of a 

risk-benefit analysis. There is thus no standard to decide when an intervention has 

(enough) anticipated social value. What contributes to anticipated social value? Is 

severity of disease important, or number of patients suffering from the disease, 

expected improvement in quality of life, or fair innings? These are decisions that 

should be taken by the public at large.  

The specific research proposal (in contrast to the research direction) needs to be 

judged by RECs by two decisions. [1] First, they need to address the question: does 

the intervention have anticipated social value?  This they will not do unaided: 

researches should submit a document on the anticipated social value of an 

intervention. This document needs to be made by careful consideration of the 

information of researchers and patient representatives on the intervention. A 
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meeting between researchers and patients moderated by someone independent, is 

one of the ways this can be done. [25] An advantage of this method is that 

researchers are forced to explain precisely what the anticipated social value of the 

intervention would be; to which problem it is a solution, and how it should be used. 

Patients can then through e.g. the card method [26] reflect on the effect of the  

intervention on their life, but also on society. [25] The card-based communication 

method has proven to aid patients join in a creative debate on the influence a new 

intervention will have on their life, and society, without having expert knowledge. 

Such a meeting could be a prerequisite for REC evaluation, although we are aware 

that there is already resistance against the enormous paperwork necessary for REC 

approval. However, if we want to take patient participation seriously, it will 

necessarily require additional work.  

 

If RECs decide the intervention tested has anticipated social value, then they will 

have to make a risk-benefit assessment for phase II and III trials, or a risk-value 

assessment for first-in-human trials. If the research question will make a significant 

contribution to progress of the intervention into the clinic, then more risks can be 

allowed than if the research question is less useful, or the validity of the trial not as 

waterproof.  Here, for early human trials, the validity, translational prospect, and 

the anticipated social value are all weighed against the risks the research 

participant would take. But weighing only takes place in the second decision RECs 

should take.  

 

 

Summary 

Although the concept social value is by nature ambiguous, and confusion may be 

hard to avoid, we have proposed to employ the concept ‘anticipated social value’ 

in research ethics to refer to the nature and magnitude of the improvement an 

intervention is expected to have on the wellbeing of patients. Research is the 

instrument or process of progressing an intervention from bench to bedside. We 

believe it is important to be meticulous in using ‘social value’, because in first-in-

human studies, the anticipated social value justifies exposing the research 

participants to risks as no direct benefit for the participant is expected, which is 

especially evident when healthy volunteers are used for first-in-human trials. 

Therefore, we also propose to speak of a risk-value assessment for first-in-human 

trials instead of a risk-benefit assessment.  

Distinguishing anticipated social value of the intervention from the translational 

prospect and validity of research may prevent the inconsistency which exists for 

most authors that have attempted to make a value taxonomy, which is that if 
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research itself has value (social value, clinical value, or translational value), and 

phase III research has more value than phase I, it seems hard to defend why we 

accept more risks in phase I. The anticipated social value of the intervention, which 

justifies the risks to human participants, does not change during translation of an 

intervention- only the translational prospect of the clinical trial. The likelihood of 

an intervention to be implemented in society is higher for phase III trials than first-

in-human trials.  

We believe that anticipated social value should be a prerequisite for first-in- human 

research to take place, as it is already the case for validity of research. RECs 

should therefore make two evaluations for first-in-human trials. First, they need to 

consider whether the intervention tested has anticipated social value. If not, they 

should reject the proposal; if the intervention does have anticipated social value, 

they need to weigh the anticipated social value together with the validity and 

translational prospect (and possible direct benefits) against the risks the research 

participants will be exposed to. Whether an intervention has anticipated social 

value is something that needs to be decided by specialists, like researchers and 

RECs, but also by patients, and the public through politics and funders.   
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Abstract 

First-in-human (FIH) studies are designed to examine the Maximum Tolerated 

Dose of a novel drug. Subsequently, and only if the drug is deemed safe, will 

efficacy be determined in phase II and III trials. This approach exposes participants 

in FIH trials to the unknown risks of novel interventions, without any prospect of 

gaining a therapeutic benefit. Here, we challenge this research paradigm, and argue 

instead that under certain conditions it is ethically desirable to move efficacy 

testing forward to FIH studies for new and invasive biopharmaceuticals like 

pluripotent stem cells.  

 

Introduction 

The 1962 amendments to the Food, Drug and Cosmetic Act of 1938 changed the 

drug authorization process of pre-market notification to a mandatory approval 

system. It gave the US Food and Drug Administration (FDA) the power to refuse 

the marketing of a drug based not only on safety but from now on also on efficacy. 

The requirement of substantial evidence of efficacy by adequate and well 

controlled investigations conducted by experts qualified by scientific training and 

experience provided the FDA with the possibility to introduce standards in 

research. [1] This led to the subsequent introduction of research ordered into three 

phases in the Investigational Drug Regulation of 1963, thereby establishing a 

codified, prospective research design. [1] In 1964, Investigational New Drug (IND) 

forms were created for each different trial phase, embedding the three phases 

firmer into the medical research field. Although, from its onset, discussions have 

taken place about the appropriateness of phasing experiments in the drug approval 

process, [2] by the 1970s it was the textbook example of clinical research. 

Currently, the phasing of research even plays a role in the financial markets; 

transitions between phases mark the largest movements in stock values. [1] It is 

thus not surprising that critique and changes in drug development often take place 

within the phasing research paradigm.  

 

Phase I studies are designed to find the Maximum Tolerated Dose (MTD) of a drug 

and are potentially followed by phase II trials, which examine whether the drug at 

the MTD has any promising effects. Phase III trials have to establish whether the 

new drug is more efficacious than available treatments, usually in randomized 

controlled trials. The assumption behind finding the MTD in Phase I studies is the 

existence of parallel but offset dose-toxicity and dose-efficacy relationships for 

small molecule drugs. However, for new biopharmaceuticals, this is not necessarily 

the case. For instance, the pharmacology of replication competent treatment 

vectors may display non-classical dose-response curves because of complex 
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interactions modulated by the innate and adaptive immune system. [3] Similarly, 

the relationship between dosing and toxicity and effectiveness may be less 

predictable for cell-based interventions because the cells display multiple and 

potentially competing consequences.  For example, increasing doses of T 

lymphocytes in a donor hematopoietic stem cell graft can increase the recipient’s 

risk of undesirable graft-versus-host disease (GVHD) but simultaneously decrease 

the risk of leukemic relapse by augmenting the graft-vs-leukemia reaction. Finding 

the optimum dose of T cells in hematopoietic stem cell transplants does thus 

depend on a major complication and a welcome side effect. [4] The successive 

phase I/phase II trial may not be the most efficient way to find a safe (and 

efficacious) dose for these new biopharmaceuticals. For interventions using stem 

cells there is additional complexity; the stem cells could proliferate, they could 

differentiate into distinct populations with diverse positive or negative functions or 

they could mutate and become tumorigenic, making a safe dose hard to establish. 

Moreover, standardization is difficult for stem cell interventions, because of the 

variability of cell lines and the variability introduced by various clinicians 

performing the transplantation. It is thus not surprising that some professionals in 

the stem cell field have reservations about the suitability of the phasing research 

‘paradigm’ for first-in-human pluripotent stem cell (PSC) interventions. [5] Indeed, 

the focus only on safety in phase I has been a point of contention, both among 

professionals, as well as in the academic literature. [6–8,5] Surprisingly, in the new 

regulatory system in Japan, the determination of efficacy has shifted from 

premarket clinical trials to a post-market mechanism. [9] In this paper, we argue, in 

contrast, to move efficacy testing forward from phase II and III, to FIH studies as 

well. Under certain conditions, efficacy (as well as safety) should be a primary 

consideration in PSC-based interventional FIH studies.  

 

 

 

The case for testing safety ánd efficacy 

Adding efficacy as primary goal allows participants to possibly gain a direct 

benefit 

FIH studies are ethically the most challenging of all phases, because finding a 

balance between the anticipated risks and benefits is difficult; indeed, risks cannot 

be reliable evaluated, and benefits to research participants are not expected as the 

aim is to find the MTD. For new biopharmaceuticals, more uncertainty and 

ignorance may exist due to a lack of interventions similar in mode of action; 

participant are thus possibly exposed to high risks and burden, whereas they are 
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not expected to benefit. The often irreversibility of interventions is an added 

complication.  

 

The main argument in favor of designing a first-in-human (FIH) trial to test 

efficacy is therefore allowing the participant the potential to gain a direct benefit 

and thus balance the exposure to possible severe harms and heavy burdens. [6] 

Although it is true that FIH studies are not designed to offer a prospect of direct 

benefit, [8] and empirical evidence for direct benefits in FIH studies is rare, this 

very low probability of the chance to benefit is merely one dimension of direct 

benefits. [7] The nature of the anticipated benefit, or the magnitude may be large. 

[10] Especially for interventions of currently untreatable diseases that give rise to a 

high morbidity or mortality, it may be desired to design studies to allow at least a 

minimal chance of direct benefits. This can be done by using what is expected to 

be a therapeutic dose, instead of starting with sub therapeutic levels, and by 

enrolling patients able to benefit, instead of refractory patients. According to Hess, 

intending to provide clinical benefit to subjects in early phase stem cell based 

interventions in the brain is an ethical duty; she argues that the prospect of 

generating scientific knowledge alone can never justify submitting participants 

(children) to the burdens of an invasive brain procedure. [6]  

 

However, a major problem with designing trials to test safety ánd efficacy is an 

increase in risk of therapeutic misconception, i.e. a lack of understanding that the 

main purpose of research is to produce generalizable knowledge. [11] This has 

been a major component in the discussion of the first FIH embryonic stem cell 

(hESC) trial of Geron. [12–14] Subacute complete spinal cord injury (SCI) 

patients, who were deprived of neurological function below their torso, were 

enrolled and injected with hESC-derived oligodendrocyte progenitor cells. These 

patients had an open therapeutic window, meaning there was a possibility for them 

to be affected by the cells, in contrast to chronic patients, whose spinal cord 

damage has scarred and where the injected cells would probably not lead to any 

changes. However, the patients had to decide within two weeks of their trauma, 

whether to enrol in the trial. They were thus likely to be emotionally unstable, and 

had no knowledge of what life is like having spinal cord injury. Criticism was 

expressed because the therapeutic misconception is higher for these patients than 

for chronic complete SCI patients. [14] Here, a trade-off existed between obtaining 

valid informed consent and the possibility to benefit. A careful consideration is 

necessary when deciding the goal of FIH studies.  
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Abandoning effective interventions 

Some professionals in the stem cell field speculate that promising interventions 

might be discarded at the phase I level, despite the fact that they could be effective. 

[5] When participants are harmed in phase I trials, companies are unlikely to 

continue testing the intervention, as marketing the product could lead to future 

litigation. Moreover, negative trial results will trigger loss in stock value, making it 

harder to continue an expensive drug development process. Research may thus be 

halted before efficacy is even tested. Indeed, soon after the introduction of the 

three phases in 1963, pharmaceutical companies would start anticipating approval 

of drugs; [1] when approval was unlikely, development was dismissed. Because of 

the strong initial emphasis on safety, not only may we fail to develop possible 

effective interventions, some professionals believe it sometimes leads to a lack of 

design for the next stages of research, and possibly a lack of strong preclinical 

evidence of efficacy. [5] Moreover, an important point that should not be 

overlooked is the ability to reduce the risks and side effects, and improve the 

outcome, once a procedure is in development, or has been adopted. This is 

especially important for life-threatening diseases. For example, the poor outcome 

following the initial use of hematopoietic stem cell transplantation before 1969 

[15] has decreased over the years because of improvements in the understanding of 

transplant immunology and infectious diseases along with the availability of better 

immunosuppressive, anti-viral, anti-bacterial and anti-fungal agents. [16] Similar 

developments might be expected with PSC or other biologic/cell therapies. 

Rejecting these innovative procedures based solely on a high-risk outcome of 

phase I, might eliminate an effective treatment that can be refined, and made 

increasingly safer.  

 

The twinning of efficacy and safety  

A report published in 1944 by the FDA and the AMA Council on Pharmacy and 

Chemistry, claimed that efficacy of a drug could not be separated from its safety. 

Each can only be evaluated in terms of the other. [17] First of all, for the simple 

reason that the dose of medication, or intervention, influences both risks as well as 

efficacy. Second, because safety is a judgment. Depending on the therapeutic value 

of a drug (as well as the existing availability of alternative medication, the 

incidence of the risk, age and prognosis of the patient) the same side effects and 

harm can be seen as either tolerable or unacceptable. Again, while allogeneic 

hematopoietic stem cell transplantation is a toxic, high-risk procedure with severe 

side effects that can be fatal to patients from the large number of procedures 
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performed annually, its safety profile is considered tolerable for a disease like 

acute leukemia given its highly fatal prognosis.   

 

Despite the intertwining of efficacy and safety, a trade-off can exist between the 

optimal trial design for efficacy testing and the optimal trial design to reduce risks. 

For example, in a phase I study with Amyotrophic Lateral Sclerosis (ALS) 

patients, neural stem cells were injected within the lumbar spinal cord. [18] If the 

trial had been designed to provide potential direct benefits, cells should have been 

injected at the level of the cervical spine. However, if harm would occur, it would 

be more severe with an injection at the cervical level. The choice was made to 

maximize safety to the participants, and injections therefore took place at the 

lumbar region. [19] Although we would argue for the additional aim of efficacy 

testing in phase I studies, we agree with the rationale here. It should be a case-by-

case consideration.  

 

Another problem that is often presented by opponents of testing efficacy in phase I 

trials is that to establish efficacy, a larger sample size is needed, and therefore 

more participants will be exposed to risks. We agree that statistical evidence for 

efficacy may not be found in phase I with a minimal amount of participants. 

However, it should be emphasized that phase I trials neither provide any statistical 

evidence on safety. Indeed, only great harm and/ or high frequency risks will be 

identified in phase I trials because of the limited number of participants. Although 

risks and benefits are measured in early phase trials, confirmation of long-time 

safety and efficacy do not become transparent until the completion of phase III 

trials, or even after market approval. [20] Thus, neither efficacy, nor safety can be 

confirmed with a limited number of participants; only trends can be observed.  

 

Testing efficacy in first-in-human trials  

We believe the above arguments give sufficient reasons to argue for testing 

efficacy as additional primary goal, besides safety, for new and invasive 

biopharmaceuticals like pluripotent stem cells. This decreases the chance of 

abandoning effective interventions, and will give participants the potential to 

benefit. Moreover, researchers can endeavour to reduce the risks and side effects 

during drug development. However, there are challenges in allowing efficacy to be 

tested simultaneous with safety in phase I trials. In what follows, we will provide 

some preconditions and suggestions to efficacy testing in phase I. 

Preconditions and suggestions for efficacy as additional primary goal of phase I  
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First of all, testing efficacy in FIH studies should never be used to evade the 

stricter regulation of non-therapeutic trials. Although, in certain circumstances we 

believe Phase I trials should be designed to allow participants to benefit, it should 

always be designated as non-therapeutic research. Second, the importance of the 

safety of the participants should always remain the primary focus of researchers-

clinicians. The investigators and independent regulatory bodies should carefully 

consider trade-offs between safety and efficacy because society needs to have faith 

in the medical research community for recruiting efforts to succeed. Loosening 

trust, as was the case for gene transfer when Jesse Gelsinger died, can set back 

research by a decade. Third, if efficacy is tested in FIH studies, it should be 

transparent which efficacy is tested: surrogate outcomes, such as successful 

engraftment of transplanted cells, and/or clinical outcomes, such as better eyesight. 

Research Ethics Committees do not have a common language to consider, or a 

common approach to assess these benefits in human research,[21] and consent 

forms, as well as investigators’ discussions, on benefit are vague and ambiguous, 

making this a critical issue. [22] 

Fourth, in order to test both safety and efficacy it is important that statisticians and 

clinical pharmacologists discuss which trial design (dose finding methodology) 

should be chosen. Lessons can be learned from oncology, where a shift has taken 

place towards integrating phase I and phase II, in order to accelerate drug 

development. [23] Equally, in the cancer immune-therapy field a change has been 

proposed in clinical development program. [24] Here, a Cancer Vaccine Clinical 

Trial Working Group, represented by academia, the pharmaceutical and 

biotechnology industries and the FDA, defined a new clinical development 

paradigm for cancer vaccines and related biologics. The PSC field can learn both 

from the process of interdisciplinary working groups, as the outcome from the 

discussion of this particular working group. A clinical development program has 

been recommended consisting of a two-phase drug developmental process: a 

proof-of-principle trial and an efficacy trial. [24] The proposed proof-of-principle 

trial examines safety, dose and schedule, and biologic activity as proof-of-

principle. We believe that for FIH PSC studies it is also very important to 

demonstrate proof of a mechanism. For this, a good preclinical understanding of 

the mechanism needs to be present, and FIH studies should examine the biological 

activity of the mechanism-in-action, itself indicative of efficacy activity. 

Additional parameters linking the intervention (e.g. PSC- derived cell injection) 

with the clinical outcome (e.g. walking better) should be examined. For example, 

in the case of PSC injection in a damaged spinal cord, studies should examine the 

electrophysiological improvement in nerve conduction through the spinal cord 

lesion, demonstrate repair in appropriate locations by imaging studies (MRI or 
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PET imaging) and/or studies showing engraftment of PSC- derived cells. It would 

be (statistically) more powerful if all the mechanisms align and this may reduce the 

number of patients required to demonstrate some evidence of efficacy in a FIH 

study. This is even more important when PSC studies are carried out in patients 

with rare diseases, as running randomized controlled trials (phase III) is often not 

feasible due to a limited number of patients. Furthermore, if mechanistic effects 

cannot be confirmed by the trial, it may, at least, provide the starting point as to 

why it behaved different. [25] This information can be used for additional 

preclinical studies, further early phase trials and subsequent phase II trials. [25]  

 

Conclusion  

The phasing of research is strongly embedded in the medical research field, and is 

rarely explicitly addressed. However, changes are taking place, as is evident by the 

introduction of innovative trial designs, such as sequential, adaptive as well as 

pragmatic trials, especially in oncology. Although the default aim of FIH studies 

should remain examining risks, for (pluripotent) stem cell interventions it seems 

ethically desirable for participants to have at least a chance to benefit. Moreover, 

promising interventions may be identified in FIH studies and not discarded before 

their efficacy could be judged. Indeed, the safety of interventions is judged based 

on risks ánd efficacy.  
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Abstract  

For clinical research to be ethical, the risks to research participants need to be 

balanced by the anticipated benefits. This is challenging for first-in-human (FIH) 

studies as participants are not expected to benefit directly, and the justification for 

these trials thus lies in the anticipated social value of the intervention tested. 

Unfortunately, very few interventions in FIH trials become available on the 

market.  We believe this balance of risks and social value differentiates FIH studies 

from other clinical trials to the extent that they should be given unique status in 

international guidelines on ethical conduct. FIH research participants need 

additional safeguards both because of the high uncertainties regarding risks, and 

the high uncertainties regarding social value. As there is a general positive attitude 

regarding the benefits of science, it is important to establish a more systematic 

method to assess anticipated social value, in order for participants not to enrol in 

what may be futile trials. Notwithstanding the many difficulties this carries with it, 

we provide some of necessary steps needed to assess the anticipated social value of 

the intervention.  

 

 

Introduction 

The recent tragedy in Rennes is a reminder of the dangers of first-in-human (FIH) 

studies. After taking the experimental, candidate drug BIA10-2474, designed to 

deal with pain, mood disorders, and anxiety, one healthy volunteer died and four 

other men may have permanent brain damage. Although tragic events like these are 

fortunately rare, it is indisputable that research participants in FIH studies are 

exposed to potential (serious) harm, both predictable as well as unexpected. First in 

human (FIH) studies form the foundation of the bridge that crosses the 

translational valley of death: “the widening gap between advances in basic science 

and the practical application of that knowledge”. [1] They are designed to evaluate 

the safety and tolerability, as well as the Maximum Tolerated Dose (MTD) of a 

drug or intervention, and are potentially followed by subsequent trials, which 

examine efficacy, as well as safety. 

  

Until the disaster in the Northwick park trial in 2006, where six healthy volunteers 

exposed to TGN1412 were hospitalized with multi organ failure, there was a lack 

of specific regulatory guidance on FIH trials. [2] The tragic outcome of this FIH 

study was a wakeup call for pharmaceutical companies and regulatory agencies. 

The cytokine storm induced by this monoclonal antibody made it clear that 

methods to assess risks for traditional small molecule drugs were not sufficient for 

new biologics. Several regulatory guidelines specific for FIH studies have been 
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issued after the Northwick park event [3–5] to standardize the identification and 

mitigation of potential risks (known probabilities of harm with a certain 

magnitude) and uncertainties (unknown probability of known risk). However, 

unprecedented, unpredictable adverse reactions or ‘unknown unknowns’ 

(ignorance) may occur, [6] especially when examining innovative health 

interventions such as biologics and technologies (e.g. regenerative medicine, 

bioactive biomaterials, nanoparticles). Due to a lack of precedence for these 

interventions, research subjects are exposed to more uncertainty and ignorance. 

Additionally there is an increased risk because of the invasive and often 

irreversible insertion of these innovative interventions, and the limited 

predictability of animal models. The higher the potential risks associated with the 

pharmacological target, the greater the precautionary measures that should be 

exercised in the design of the FIH study. [3] We cannot indiscriminately bring all 

FIH studies under the same umbrella; however, compared to subsequent trials, 

risks in FIH will be higher because of a lack of knowledge of potential harm.  

 

For research to be ethical, these risks need to be balanced by benefits. [7] 

However, FIH studies are not designed to provide a therapeutic benefit for research 

participants, which is most evident when healthy volunteers are used. Therefore, 

although it might not be excluded that a medical benefit does occur, this cannot be 

the justification for enrolling individuals. Instead, the justification needs to be 

found in the anticipated social value of the intervention. Unfortunately, no 

guidance is given in ethical and regulatory guidelines on how to assess the 

anticipated social value. Our aim in this paper is to provide some of the necessary 

steps needed for assessing the anticipated social value of interventions.  

 

Balancing potential harm and anticipated social value in fih studies  

Similar to risks, uncertainty exists whether conducting FIH studies will lead to any 

benefits in future. However, whereas for uncertainty relating to risks, Research 

Ethics Committees (REC) and researchers use the precautionary principle, for 

uncertainty in benefits of science, a general disposition exists “towards hopefulness 

or confidence of success”, which Barke has labelled the sanguinity principle. [8] 

This principle is the counterpart of the precautionary principle. Whereas for risks, 

the burden of proof to show that harm will not take place lies on the individuals 

that want to do the research; for benefits, the burden of proof to show that science 

will not provide a benefit, seems to lie on the shoulders of those who would reject 

doing the research. [8] Indeed, researchers, but also the public, have a positive 

view on the societal benefits of medical science. [8] A survey in the US in 2008 

found a positive public attitude about science and technologies, across all 
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demographics, and more than 50% of the public agreed with the statement that the 

benefits of scientific research have strongly outweighed its harmful effects, and 

87% expressed support for government funding. [9] 

 

In contrast to this positive attitude, based on recent data, we can actually be fairly 

certain that most interventions tested in clinical trials will not lead to any societal 

benefit. Indeed, the success rate of interventions entering FIH studies is very low; 

only about 8-10% of interventions in FIH studies lead to market authorization. 

[10,11] Incidentally, it has been estimated that less than 8% of these approved 

drugs offer an increased therapeutic benefit over existing drugs. [12] Many 

participants thus enrol in trials that will not lead to benefits for society; in addition, 

one study demonstrated that about 15% of marketed authorized drugs are more 

harmful than beneficial. [12] Whether these numbers are widespread is not known, 

however, a worrisome report from the US Government Accountability Office in 

January 2015, revealed that “ …[problems]…have prevented the FDA from 

publishing statutorily required reports on certain potential safety issues and post 

market studies in a timely manner, and have restricted the agency’s ability to 

perform systematic oversight of post market drug safety”. [13] As post market 

evaluation of medical interventions is apparently not up to date, exact knowledge 

on how many interventions are harmful is lacking.  

 

At this point, one could of course argue that there are many different ways, besides 

market authorization of the tested intervention, in which a trial can be valuable. For 

example, Kimmelman has distinguished various ways a FIH study can be valuable: 

it can motivate further preclinical studies (reciprocal value); it can lead to 

modifications in the trial itself when repeated (iterative value) and it can even 

provide useful knowledge for other interventions in the drug pipeline (collateral 

value). [14] We do not deny that important knowledge can be obtained from FIH 

studies independent of eventual market authorization of the intervention; however, 

when finding a justification for enrolling humans in a FIH study it should not be 

mere knowledge. The risks and uncertainties to the research participants should be 

balanced by the anticipated social value of the intervention. It is the intervention 

that will benefit future patients. Moreover, this is a prospective evaluation; what is 

important is how the intervention may change the lives of (future) patients. Any 

possible, unforeseen, important knowledge should not weigh in the decision to 

approve a trial in a prospective evaluation. 

By design, FIH studies assess potential harm to future patients, and by design, they 

rarely provide a therapeutic benefit to participants, and in reality, they most often 

do not lead to future market authorization of the examined intervention. Although 
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subsequent trials may neither provide a benefit to participants (nor lead to market 

authorization), what makes these trials different, is the expectation of a possible 

benefit to the participant. Researchers need to be agnostic about future 

improvement or decline in patients’ wellbeing, when comparing a new intervention 

with the standard of care. Phase II and III trials are designed to allow for patient-

participants (never healthy volunteers) to benefit. Potential harm should be 

balanced with the anticipated social value of the intervention, ánd potential 

therapeutic benefit. Moreover, in theory, the risks are reduced in phase II and III 

trials. For these reasons, FIH studies are ethically distinct from other trials, and we 

believe making this explicit in guidelines on ethical principles is important for two 

reasons; first, FIH studies should be assessed differently by researchers and RECs; 

second, FIH participants are in need of additional protection, due to the type of 

research. 

 

Participants need additional safeguarding 

In the following sections we will discuss several ways to safeguard research 

participants in FIH studies. Of course, risk assessment and risk minimization is the 

most vital way to protect participants. However, here, we are interested in ways to 

safeguard humans from enrolling in futile FIH studies. For that purpose, we will 

first provide some necessary, although not exhaustive, steps to assess the 

anticipated social value of the intervention. This is important because RECs have 

no common language to consider nor a common approach to assess these benefits 

in human research [15], and simultaneously, they will also be led by the sanguinity 

principle (they are hopeful of success).  

 

First safeguard: accurate assessment of the anticipated social value of the 

intervention 

When assessing the anticipated social value of the intervention, we need to follow 

at least the following three steps.  

 

Step 1. Estimating the pharmacological effect in humans  

In a first step, researchers and RECs need to estimate the nature and magnitude of 

the pharmacological (pharmacodynamics and pharmacokinetics) effect the 

intervention will have in humans. This prediction will be made in first instance by 

studying the preclinical data on efficacy. Correct evaluation of preclinical data is 

very important. However, increasingly, reports are published about the inadequacy 

of preclinical research, e.g. methodological flaws [16] such as lack of 

randomization and blinding [17] and inadequate statistical analysis in reporting. 

[18] Publication bias of preclinical trials has also been found. [16] Often, 
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disciplines have a preferred animal species based on costs, ease of use, habit, and 

reproductive capacity. [19]  

 

Several suggestions have been made to improve the predictability of animal studies 

and thus to provide additional safeguards for FIH participants; for example having 

a central register for animal trials, in a similar manner as is already the case for 

clinical trials [18]; minimum standards for range and quality of animal data before 

translation can take place [20]; broadening the preclinical evidence by looking at 

reference classes, [21] routinely conducting systematic reviews, [22] but also plain 

transparency, standardization, uniform reporting, replication, as well as unbiased 

selection and publication of preclinical data. [18,23,24,22,25,26] Simultaneous, 

however, the predictability of animal models is much less reliable for emerging 

technologies, such as nanotechnology, than for traditional molecules. [27] 

Possibly, iPSC cell tissue could help predict the pharmacodynamics and 

pharmacokinetics of preclinical interventions in humans.  

 

After evaluating the preclinical data to estimate the nature and magnitude of 

efficacy of an intervention in animal models, Kimmelman and Henderson argue 

that the likelihood of efficacy inferred from preclinical trials should be adjusted by 

comparing the intervention to similar interventions in the same reference class that 

have already been tested in FIH studies. [28] For example, in the case of stroke, 

none of the interventions studied in animal models were shown to be efficacious in 

human trials. So far, this has not led to changing the commonly used animal model 

for preclinical research in stroke [16,29]. When researchers and RECs need to 

assess a stroke intervention, they should take this information into account. [28] As 

RECs have difficulties interpreting elaborate preclinical trial data, [30] it may be 

well worth designing training programs for REC members. [27] 

 

Step 2: The anticipated clinical improvement of the patient 

Assuming that the intervention will be efficacious, the next step is to assess 

whether the intervention will also lead to a clinical improvement for patients. Even 

if efficacy in surrogate endpoints is expected, based on preclinical data, this may 

not lead to an improvement in patients’ wellbeing.  A reduction in tumour size 

may, for example, not lead to an improvement in quality of life, or life extension. 

In addition, assessing a clinical improvement consists of weighing the anticipated 

pharmacological effect against factors that may prevent the intervention from 

improving (future) patients’ wellbeing. The most important cause may be adverse 

drug reactions. For example, the infamous drug thalidomide, used in the 50’s to 

treat morning sickness, caused thousands of disabled babies to be born. The drug 
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was banned from the market; however, at the moment, thalidomide seems a 

promising drug for children with TB meningitis resistant to routine medication. 

[31] For these patients, the risks of adverse side effects may be worth taking, as the 

disease can be fatal (and pregnancies while on the drug, can be avoided.) 

Unfortunately, we often do not know the risks.  

 

Other aspects that are important, and may be predictable, are the duration of the 

pharmacological effect, as well as the ease of use. Can we predict by e.g. the 

manner of applying the intervention whether patients will want to use the drug? 

For life saving medication, burdens and side effects can be high; for other 

medication, many factors are relevant to patients when deciding whether they will 

make use of a market-approved medication.  

 

Step 3: The anticipated social value of the intervention  

Once clinical improvement is anticipated, it needs to be assessed on a societal 

level. The social value of an intervention lies in the nature and magnitude of the 

improvement the intervention is expected to have on the wellbeing of patients, 

individuals in society, or society. The anticipated social value is the clinical benefit 

to patients, relative to the already market approved availability of alternative 

interventions, number of patients, disease severity, and coverage in health 

insurance.  

Although it is the task of both researchers and RECs to weigh possible harm to 

research participants with anticipated social value, outside of this risk- social value 

analysis, it is hard to determine what has anticipated social value. We have 

previously argued, that it is the public at large that needs to decide what contributes 

to social value. Is it number of patients affected by a disease, severity of disease, 

quality of life or other aspects? This could be done, for example, through funding 

agencies that set up (part of) their research agenda based on political decisions 

regarding societal challenges that require research programmes. [32] 

 

It is important to be aware that we have not assessed the FIH study itself, only the 

maximum value that (future) patients or society can gain from the intervention that 

will be examined. The evaluation of the intervention precedes the assessment of 

the trial, as it is a prerequisite that the intervention is anticipated to have social 

value.  

Of course, it is also important to evaluate the trial itself; what is the translational 

prospect of the study; and what is the validity of the study design, but we have 

discussed this elsewhere. [32]  
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Second safeguard: transparency of data  

A second approach to prevent research participants from enrolling in futile FIH 

studies, is maximizing knowledge on trials and interventions, and thus abandoning 

the secrecy of safety and efficacy data by pharmaceutical companies, researchers 

and the FDA. The US Food and Drug Administration Amendments Act only 

require results of clinical trials examining FDA approved interventions, to be 

published on clinicaltrials.gov one year after the end of the trial, and even 

compliance with this is extremely low. STAT investigated compliance of 

pharmaceutical companies in 9000 trials in clinicaltrials.gov and found only 2 

entities that complied with reporting requirements for more than half of the time. 

[33] Although transparency for its own sake could be an ethical requirement, it is 

also important for protecting research participants.  

 

In the aftermath of the tragic events in Rennes, it became clear that multiple 

pharmaceutical companies had (already) evaluated FAAH1 inhibitors as possible 

treatments for pain, mood disorders, and other medical problems; for example, 

Pfizer has tested their FAAH1-inhibitor PF-04457845 in six clinical trials who are 

all either completed or terminated (clinicaltrials.gov (PF-04457845)); Ironwood 

Pharmaceuticals, Inc. has completed one trial (clinicaltrials.gov (IW-6118)); and 

Sanofi completed one, and terminated another trial (clinicaltrials.gov 

(SSR411298)). [34] Unfortunately, on clinicaltrial.gov no results can be found yet, 

but see [35,36].  As there is no obligation to publicize FIH studies, more 

individuals may enrol in trials due to repetitive studies, exposing them to potential 

risks. Moreover, with the current policy, researchers cannot learn from each other’s 

negative results, or build upon others’ knowledge, delaying scientific 

understanding. This can lead to individuals enrolling in futile trials, in spite of the 

evidence of non-efficacy being available. In addition, keeping data secret breaks 

the social contract, a hypothetical agreement, with research participants who may 

have enrolled for altruistic reasons. (personal communication Michael McDonald), 

Last, the lack of an obligation to make results public, has led to a well-recognized 

problem of biased publication of data of clinical trials.  

 

Recently, the International Committee of Medical Journal Editors proposed plans 

for making data sharing of clinical trials a requirement for publication in ICMJE 

member journals, and all other journals that will follow their recommendation. [37] 

These positive developments may be undermined by the increase in industry 

sponsorship, as this is associated with changes in the disclosure behavior of 

academic researchers. These researchers are “subject to more stringent 

contract terms that restrict publication disclosure through delay and secrecy”. 
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[38] Moreover, published studies sponsored by industry are more likely to 

have industry- favoring outcomes. [39,40] 

 

At the very least FIH studies should require registration in a publicly available 

database, as is already the case for phase II, III and IV. Also compulsory for other 

phases since the US Food and Drug Administration Amendment Act of 2008, is 

revealing sponsor-imposed publication restrictions, when employees other than the 

sponsor, publish results. [41] Unfortunately, these publication restrictions are now 

made after trial results are published. We agree with Stretton and colleagues that 

these restrictions should be made available before participants enrol, in the 

informed consent form. [41] This is necessary for participants to make an informed 

decision. Indeed, the general lack of transparency in informed consent forms about 

whether results are required to be published or can be kept quiet, could be seen as 

unethical.  

 

Third safeguard: direct benefits in FIH studies 

A last recommendation to safeguard research participants, is for FIH trials to 

initiate testing for efficacy, besides the potential risks. Especially for interventions 

of currently untreatable diseases that give rise to a high morbidity or mortality, it 

may be desired to design studies to allow at least a minimal chance of direct 

benefits. This can be done by using what is expected to be a therapeutic dose, 

instead of starting with sub therapeutic levels, and by enrolling patients able to 

benefit, instead of refractory patients. This would be a way to circumvent 

participants from enrolling in trials for the prospect of generating scientific 

knowledge alone, which, we have argued, can never justify exposure to risks and 

burdens of invasive interventions. Elsewhere, we have provided arguments for 

assessing, as well as restricting, efficacy in FIH studies. (submitted) Only under 

specific circumstances is it ethical to examine efficacy in FIH studies.  

 

Conclusion 

Here, we have demonstrated that the ethical challenges of FIH studies are more 

complex than other clinical trials, and, as a consequence, FIH studies should be 

accorded unique status in ethical guidelines. Moreover, research participants that 

enrol in these studies need additional safeguarding to the conditions they are in. 

[42] Whereas uncertainties in risks-assessment have been addressed in the 

literature, this is much less the case for uncertainties regarding the benefits of 

research. We argue that identical to safeguarding participants from uncertainties in 

harm, we should safeguard FIH research participants from uncertainties in benefit, 

preventing them from enrolling in studies that are likely to be futile. In order to do 
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this, we need a systematic way to assess the anticipated social value of the 

intervention tested. Here, we have provided some necessary steps for this 

assessment. It is important for researchers, RECs, funding agencies and the public 

at large to initiate a debate on social value. Moreover, as many before us have 

argued, transparency in clinical research is key.  
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Introduction  

The high expectations that were raised in 1998 with the discovery of human 

embryonic stem cells (hESC) have not yet been realized. [1] Although Geron 

initiated the first human embryonic stem cell (hESC) trial in 2010; it was halted a 

mere year later, due to economic-strategic reasons. [2] Five patients with spinal 

cord injury were injected with hESC-derived oligodendrocyte cells that are capable 

of regenerating axons of spared neurons and protecting neurons from further 

damage, at least, in animal models. [3,4] All of them reacted well, and so far no 

risk has materialized. [5] In 2013, Asterias acquisitioned the stem cells assets from 

Geron, and currently, one patient with complete spinal cord injury has enrolled a 

phase I/II dose-escalation study. [6] 

The first FIH induced pluripotent stem cell (iPSC) trial suffered a somewhat 

different fate. Here, six patients were to be enrolled with severe age-related 

macular degeneration, for whom conventional treatment has failed. Skin cells 

would be isolated from study participants, induced to become pluripotent, and 

subsequently differentiated into retinal cells. The developed autologous retinal 

pigment epithelium would then be transplanted to engraft with patient cells. In 

chapter two, we advised to proceed with this trial under caution, as many clear 

risks were present. One of these risks has unfortunately materialized: it was 

discovered that the reprogramming procedure had resulted in genetic mutations in 

the derived cells of the second participant, including one mutation in an oncogene. 

[7,8] Fortunately, rigorous tests were performed, and the mutations were 

discovered before transplanting the tissue. But because of this risk, the trial was put 

on hold, and is expected to resume with allogeneic iPSC- derived transplants 

instead of autologous. [8] 

A more successful story of hESCs comes from Schwartz and colleagues. [9] 

Eighteen patients with blindness caused by either macular degeneration or 

Stargardt's macular dystrophy were transplanted with retinal pigment epithelial 

cells derived from hESCs. In the following 22 months (median follow up time) no 

serious adverse events were reported.  

Numerous FIH pluripotent stem cell (PSC) studies are still in the research pipeline. 

Many of those are being developed for diseases of the central nervous system, 

given the low regeneration rates in adult brains. It is hoped that pluripotent stem 

cells may be used to treat Parkinson’s [10], Huntington’s disease, stroke, certain 

memory disorders, and possibly delay degeneration caused by diseases such as 

ALS. [11] In this thesis, we set out to examine the key ethical challenges in the 

translation of PSCs, as well as enhance the ethical acceptability of these 

translational trials. Before answering our main research questions, I would like to 



Chapter 9 | 112 

 

start with a reflection on the current research ethics paradigm in which this thesis 

partly can be placed.  

 

Shifting research ethics paradigms 

Research ethics itself has been in flux in the decades after the Nuremberg Code. In 

the 19th century the poor were at risk of becoming living guinea pigs. Charitable 

hospitals were places where experiments took place, and only those that could not 

pay for other medical treatment would enter such institutions. [12] As one surgeon 

writes to the surgeon of the King: 

 

“the poor frequently object to enter [hospitals] because they think they may 

be experimented upon. And it be admitted to men of education that when an 

operation is to be tried for a first time it is generally done in a hospital” [13] 

 

It was not until after the research crimes in the 20the century, however, that 

research ethics was born. Among others, the medical experiments in Nazi 

Germany, the exposure to radiation of US army and prisoners, and the Tuskegee 

trial, where poor African-Americans were deliberately not treated for syphilis to 

monitor the disease progression, all led to the development of research guidelines 

to protect patients. The protectionist paradigm, in turn, was slowly replaced during 

early days of the AIDS crisis. Not only did patients dying of AIDS demand more 

research into drug development, but they also saw enrolling in trials as an 

opportunity to benefit, and thus not something they should be protected from. [14] 

This led to an environment where people saw medical research as a form of access 

to first-rate medication. Moreover, the postmodern individual puts autonomy on a 

pedestal, believing individuals should decide themselves whether to accept certain 

risks. [15]  

According to Emanuel and Grady, we are now in the middle of the collaborative 

partnership paradigm, where communities are consulted in decision-making, and 

patient organizations in designing research protocols. According to them “the 

community partnership paradigm recognizes that risks and benefits both during 

and after research are best evaluated by involved communities”. [14] 

 

Other indicators that research ethics is in flux are current discussions on the moral 

duty to participate in research, [16–20] and the proposal to rethink boundaries 

between clinical research and medical practice. [21, 22] The latter proposal of a 

new learning healthcare system rejects the distinction between clinical practice and 

clinical research, and suggests an oversight system that is appropriate for risks and 

burdens in both care and research. Already in 1996, however, George Annas 
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warned against this doublespeak: ‘learning health care systems’, ‘research-

physician’, and the ‘patient-participant’, may be as nonsensical as “War is Peace, 

Freedom is slavery, and Ignorance is strength”, the slogan of George Orwell’s 

political party in 1984. [23] There is a certain danger in viewing human research as 

access to therapy, precisely because it obviates the boundary between the doctor 

and the researcher. This is especially problematic for FIH studies. When patients 

enroll as patients, and not as research subjects, they may not have understood the 

purpose of FIH trials. Additional caution is thus necessary when clinical research is 

blended with clinical practice.  

 

Throughout this thesis I have struggled with the concept ‘research participant’. 

Should we talk about research participants, or research subjects in FIH studies? Is 

Jonas not right, that experimenting on the human body reduces the individual to an 

object? [25] Can we speak of participating in FIH studies? According to Arendt, 

our being in the world can be distinguished by three activities: labor is the activity 

to sustain life; work is the activity to build a world for humans to use; and only in 

acting, are we free, and distinguish ourselves from animals. [24] Regardless of the 

accuracy of dividing these three activities of the human condition, for the purpose 

of FIH studies, one does not need a laboring, working, or acting individual. To 

obtain results in FIH studies, one only needs human bodies. Research subject may 

thus be a better term, but perhaps only because the term research object is 

distasteful. However, I also realize that in the ideal situation, individuals would be 

participants of clinical research. Ideally, they would identify with the research, and 

not merely consent to it. They would have an authentic wish to enrol in research. 

[25] To fulfil the goal of clinical research, we merely need human bodies; but to 

express the ideal situation, “participant” would be better.  

Taking this to a higher level, I have doubts about shifting too far from the 

protectionist’s paradigm. I still believe bioethicists should be most concerned with 

the protection of research participants, especially, now that research is mostly a 

commercial enterprise driven to maximize profits, and a way to advance one’s 

career, [26,27] within a society with autonomy on a pedestal. The global 

pharmaceuticals market is worth US$300 billion a year, a figure expected to rise to 

US$400 billion within the coming three years. [28] Clinical trials take place in 

contract research organizations (CRO), funded by pharmaceutical companies, and 

sometimes evaluated by for-profit research ethics committees. [29] The new 

interventions need to be pushed rapidly through the regulatory pathway, as patents 

only last 20 years, and speed is thus of the essence. Given the potential conflicts 

between pace and safety, it is perhaps unsurprising that huge settlements have 
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taken place, the largest so far awarded against GlaxoSmithKline, a British 

pharmaceutical company. The company pleaded guilty and paid $3 billion in 2011, 

for the unlawful promotion of prescription drugs, as well as failing to report safety 

data. [30]  

 

Big Pharma can also be a major source of revenue for countries. In the UK alone, 

the pharmaceutical sector invests about £11.8 million per day in research and 

development, and employs over 72.000 people. [31] Although the first principle of 

UK’s regulation and governance framework according to a report by a committee 

of the Academy of Medical Sciences is “to safeguard the well-being of research 

participants”, the report’s major recommendations emphasize the need to change 

the (complex) regulations in order to benefit research, and therefore indirectly to 

continue generating revenue. The two goals of protecting research participants and 

benefiting research (read: making the UK an attractive place for clinical research to 

be conducted) do not sit comfortably together.  

If society condones research practices, and it does, it should take responsibility to 

protect research participants. From this position, I have come to answer the 

questions we originally set out in this thesis.   

 

Answers to the questions  

In this thesis we set out to answer two main research questions: 

1. What are the key ethical challenges of first in human (pluripotent stem cell) 

studies?  

2. How can we justify, and enhance, the ethical acceptability of first-in-human 

(PSC) studies? 

In chapters two, three and four, we identified some of the main ethical challenges 

of the translation of PSCs. First, risks and uncertainties are high in FIH PSC 

studies, because of the inherent risks in FIH in general and because of the specific 

risks caused by the nature of PSCs. Moreover, risks and uncertainties are amplified 

due to the invasive and innovative character of PSCs, the lack of precedent, and the 

unpredictability/unsuitability of animal studies. Therefore, even if adequate 

preclinical trials preceded FIH trials, it is uncertain whether they would adequately 

predict safety and efficacy in humans. Second, research participants are not 

expected to gain a therapeutic benefit and the justification for FIH studies thus 

needs to be found in the anticipated social value of the intervention. We have 

elaborated on this concept in chapters six and eight. Third, professionals in the 
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stem cell field question the adequacy of the current research paradigm of 

subsequent clinical trial phases. In chapter seven, we elaborate in detail how we 

can enhance the ethical acceptability of FIH studies by changing this established 

paradigm. Finally, chapter five identifies ethical issues regarding participant 

selection for preventive regenerative medicine trials, and provides suggestions on 

to how to increase their acceptability. Below, we will briefly expand on our main 

findings in this thesis.  

 

Preclinical data and uncertainty  

When the Geron trial in the US, and the iPSC trial in Japan was initiated, no 

consensus was reached on the question of whether it was the right time to initiate 

the first FIH study in hESCs and IPSCs respectively. The reliability of the 

preclinical trials was in both cases a point of discussion. In the case of the Geron 

trial, the scientific community had called for independent replication in large 

animals. [32] In addition, criticism was expressed because the FIH trial copied a 

preclinical trial with rodents that had a different kind of spinal cord injury 

(complete versus incomplete). [33] The preclinical data for the first iPSC trial was 

collected using mice and/or rats, both lacking a macula, possibly rendering data on 

(lack of) harmful side effects (as well as on efficacy) less reliable. [34] Although a 

preclinical trial using primates had been conducted, the data were not published, 

and the scientific community could thus not discuss or evaluate the results. 

(personal communication of anonymous interviewee)  

Perhaps these trials were rushed, either for economic or humanistic reasons. 

Regardless of the cause, caution should be key, as the iPSC trial has shown. Not 

only is the Japanese trial on hold for safety reasons, when the trial will be 

continued, it will be using allogeneic iPSC-derived tissue (and not autologous 

anymore). Would researchers have been able to anticipate that allogeneic iPSC 

cells would have stood a better chance? Can we conclude that interventions 

derived from allogeneic iPSCs are thought to have more anticipated social value? 

Time will tell; however, we should be concerned about the fact that the first hESC 

was discontinued after a mere year, and the first iPSC will change directions after 

the same amount of time. Just as we are aware of uncertainty when it comes to 

possible harm, we need to be aware of uncertainty when it comes to social value. 

 

The anticipated social value of the intervention  

The justification for FIH studies needs to be found in the anticipated social value, 

because collateral benefits, such as free medical care, frequent check-ups, and 

payment, cannot be weighed when reaching a risk/benefit assessment, [35, 36] and 
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research participants are not expected to gain a therapeutic benefit. We therefore 

argue in chapter six that the anticipated social value should be a prerequisite for 

any inclusion of human participants in clinical trials (not for research in general). 

An objection could be that certain medical discoveries have been made by 

coincidence, and that limiting clinical trials thus may limit medical advancement. 

However, accidental findings cannot be planned, nor does it mean that accidental 

findings are precluded if we restrict clinical trials to interventions with anticipated 

social value. More importantly, even if research lacking social value would lead to 

accidental scientific advances, it should not be performed if it is unethical, which 

we believe it would be for high risk, new investigational technologies.   

 

One way to enhance the ethical acceptability of FIH PSC studies is therefore not 

only by focusing on risks and uncertainties, but also on social value, and the 

uncertainties of its realization. In chapter six, we describe ways to do this. RECs 

and researchers should make two evaluations for FIH trials. First, they need to 

consider whether the intervention tested has anticipated social value. If not, they 

should reject the proposal; if the intervention does have anticipated social value, 

they need to weigh the anticipated social value together with the validity of the 

design and translational prospect of the trial (and possible direct benefits) against 

the risks the research participants will be exposed to. In decision-making, we 

should be aware of the sanguinity principle: the general disposition “towards 

hopefulness and success” that exists regarding the benefits of science. [37] At this 

moment, RECS seem to be working the other way around; first they identify risks, 

and if these are high, they question whether the future benefits of the intervention 

weigh up against these risks, although slowly this is changing. Guidance is 

necessary for researchers, RECs, patients, and funding agencies to assess the 

anticipated social value.  

 

In chapter eight, we propose three steps that are (at least) necessary for an 

assessment of social value. In the first step, researchers need to estimate the nature, 

magnitude and likelihood of the pharmacological effects in humans. Thereto, a 

correct evaluation of preclinical data is necessary, similar to the evaluation of risks.  

In a second step, an assessment needs to be made on the clinical benefit that the 

intervention will lead to. Given the probable efficacy, what adverse side effects can 

be expected? What mode of application will be used? And what will be the 

duration of the pharmacological effect? Together with patients, researchers should 

reflect on the effect of the intervention on their life, through e.g. the card method. 

[38,39] The card-based communication method has proven to aid patients joining 
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in a creative debate on the influence a new intervention will have on their life, 

without having expert knowledge. And third, given the possible clinical benefit to 

the future patient, RECs and researchers need to compare it to available approved 

drugs, if available; the severity of disease; and the costs to society to come to the 

anticipated social value of the intervention. This too can be done in collaboration 

with patients or patient- organizations. Such a meeting could be a prerequisite for 

RECs to consider the proposal.  

Society at large should also be involved in determining the anticipated social value 

of an intervention. At the moment, whether a particular research direction has 

sufficient ‘value’ is decided by the research funding agencies, steered by political 

decisions. Although the public in a democracy has thus an indirect voice in the 

research agenda, it can be questioned whether there is enough transparency in the 

decisions made. Funding agencies determine priority by constructing research 

programs, within which calls for grant proposals are made. At present, funding 

agencies do not explicitly examine the anticipated social value of particular 

research projects in view of the justification of using human participants. Perhaps 

we should have reviews similar to the REC review at the funding level.  

 

Direct benefits in FIH studies  

In chapter seven, we argued that the aim of FIH studies, where possible, should 

change. FIH studies should not only examine safety and tolerability, but also 

efficacy. We believe this can increase the ethical acceptability of FIH trials, 

because it allows the research participant to have a chance to benefit directly. 

(Chapter four) A careful consideration is necessary though, as there may be a 

trade-off between allowing for a therapeutic benefit, and possibility of harm. Also, 

it may prove more difficult to obtain valid consent. Another benefit of changing 

the aim of FIH studies is that effective interventions that may come with harmful 

side effects will not be discarded immediately. (Chapter seven) For FIH studies to 

allow for efficacy to be tested, participants need to be selected carefully.  

Participant selection  

In chapter four we described that professionals in the stem cell field consider 

patients with advanced or refractory disease the best choice for participation in FIH 

PSC studies. They reasoned these patients have less quality adjusted months of 

their life to forego, when compared to healthy volunteers or stable patients. [40] 

However, not all those we interviewed agreed with this judgment. [41] Kong 

argues that clinical trials do not become ethical merely because refractory patients 

are used instead of stable patients or healthy individuals. According to him, end-of-

life patients have as much right to not be harmed as healthy individuals. [43] 

Indeed, enrolment in trials can shorten the brief time a patient has left, and 
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diminish his quality of life. [44] Moreover, the question arises whether these 

patients are able to provide robust informed consent.  

The importance of choosing the right patient group for clinical research for 

innovative interventions has been highlighted in the past by the death of Jesse 

Gelsinger. As a stable patient of a genetic defect interfering with the metabolism of 

ammonia, he entered a (in hindsight high-risk) gene transfer trial. Initially, 

investigators were going to enroll children with severe (terminal) disease, but 

because parents of these children would not be capable to give valid informed 

consent, this was changed to adults with a milder version of the disease- who 

would be able to give informed consent. [45] This choice of participant was 

heavily criticized after Jesse Gelsinger died.  

The preventive nature of some of the stem cell studies increases the challenges of 

selecting participants. In order to assess a preventative intervention, it needs to be 

tested on individuals that are at risk of disease but currently do not have the disease 

yet. In chapter five, we examine the challenges of this participant model. We have 

argued that FIH preventative RM trials should not enroll individuals at risk. In 

addition, we give some suggestion to improve the ethical acceptability of these 

trials. 

 

Transparency, transparency, transparency  

A recurring issue in almost all chapters is transparency: transparency in preclinical 

data (chapter two); transparency to participants about disputed evidence of serious 

risks (chapter three); transparent public reporting of FIH trials (chapter four and 

chapter eight); and transparency to participants about the anticipated social value. 

(chapter six) At all levels of the clinical research enterprise transparency is 

important, and unfortunately at all levels, not yet adequate. This is especially the 

case for FIH studies, as thus far, they do not yet have to be registered in a public 

database. Increasing transparency at all levels would have a major impact on the 

ethical acceptability of FIH studies- at least, when acting upon the information that 

comes available with increased transparency.  

In addition, first FIH trials, like the iPSC- derived study, can take place without the 

publication of all preclinical results. Although, a committee consisting of many 

different professionals did scrutinize these data, a rigorous discussion among the 

scientific community was not possible. Nor is a rigorous discussion possible about 

compounds already tested in FIH studies, as these results do not have to be 

published. The disaster of the Rennes trial is a case in point.  

It is long known that selective reporting of clinical data has led to overestimation 

of the benefits of interventions. [45] Many trial data are never made public; others 

that are made public are often reported in such a way that other laboratories cannot 
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repeat the trial. This can potentially lead to doctors being misinformed and making 

bad decisions for their patients. Chalmers has called this rightly, scientific 

misconduct. [46] 

Another important way to increase the ethical acceptability of FIH trials is 

transparency in the informed consent form. There should be disclosure to 

participants about uncertainties about possible harm (chapter three), but also 

about uncertainties in benefits, and conflicts of interests. In addition, there should 

be transparency in the informed consent process about disclosure of results. 

Gotsche argues cynically that many consent forms for industrial trials should read 

something like: 

 

“I agree to participate in this trial, […] I also understand that if the 

results do not please the company, they may be manipulated and distorted 

until they do, and if this also fails, the results may be buried for no one to 

see outside the company. [30] 

 

Informed consent forms should also provide an assessment of the anticipated social 

value. [6] This would allow research participants to make an autonomous decision 

on whether they think the anticipated value of the intervention is worth entering a 

trial. However, just like ‘a volunteer is not free to accept any risk whatsoever’[23], 

we deem a volunteer should not be free to accept partaking in a trial testing an 

intervention lacking anticipated social value.  

One could object that we allow individuals to make all kinds of decisions when it 

comes to performing dangerous sports or hazardous jobs, thus why not 

participating in high-risk trials lacking social value? First, we do not allow 

individuals to make all kinds of choices; we have labour laws, unions, and 

workplace security and safety procedures. Similarly, we protect skiers by forcing 

them to wear helmets and closing the slopes when risks of avalanches are high. 

And even if we would allow people to take big risks, we would at least need to be 

certain people understand the risks they are taking, and studies have demonstrated 

that this is often not the case for FIH trial participants. [47–49] But most of all, 

when an individual is asked to enrol in a trial, this is not a private interaction, as 

Kong demonstrates in an example.  

If a man chose not to give a lift to a hitchhiker solely because the 

hitchhiker was overweight we might consider his decision unkind 

or narrow-minded but would not necessarily claim that he had 

done the portly hitchhiker an injustice. If, however, a taxi driver 

were to choose not to stop because the person hailing was 
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overweight we would be more inclined to say that such behaviour 

was unjust. If it were the socially accepted norm for taxi drivers in 

general to refuse overweight passengers, few would argue that such 

behaviour was not simply rude or unkind but an unacceptable 

injustice. Furthermore, if such behaviour were the socially 

accepted norm, it would not only reflect unjust valuation of fellow 

humans but would also serve to condone and perpetuate such 

injustice. [27] 

 

If we see clinical research as a shared concern of the community then justice 

should be taken more seriously. Kong argues that justice should limit autonomy. 

[27] The conditions under which individuals enrol, reflects the value we place on 

individuals in our society. We need to be able to justify what the researcher asks of 

a research participant, before he has asked. [42,50,51] Consent cannot make an 

indecent proposal legitimate. [27] We should not only be talking about risks here, 

but also of social value.  

 

Methodological considerations & limitations  

Parallel ethics research attempts to examine ethical issues of new technologies 

parallel to their introduction in society. [52] The idea is that ethicists guide the 

development of technologies by identifying and addressing ethical issues. This is 

an improvement of how it used to be: ethical reflections would often come after 

technologies had already found their way into society. However, current parallel 

ethics research can come at a price: often the ends or values of the intervention, 

and the goal of the research project are not a point of discussion. What is debated is 

how to implement the new technology.  

“[I]f ethicists doubt whether some research goals can be justified then it would be 

problematic to do ethical research in a settings such as presented here. An ethicist 

can help guide some decisions where ethical values are at stake but the goal of the 

research project has already been approved by funding agencies and ethical 

committees.” [52] 

Our main research questions we set out to answer are “what are the ethical 

challenges, and how can we increase the acceptability?” In this thesis we did not 

question whether PSC interventions are desirable. As a consequence, mostly 

formally rational argumentation is used. “A pattern of action is formally rational if 

it is calculated to be the most efficacious means for achieving predetermined or 

assumed ends”. [53] We have, for example, argued on several occasions that 
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failure of a FIH trial could slow down the progress of clinical research in the 

pluripotent stem cells field. [54] We have used this as an argument of why is it 

important that ethical issues are addressed. This is a formal rational argument. The 

argument already assumes that doing research is beneficial, and that PSC-derived 

interventions are good for society. This narrow focus can be criticized. Indeed, 

“wisdom is not adjustment to inevitable development.” [53] 

 

Concluding remarks 

In this thesis I have given recommendations to enhance the ethical acceptability of 

FIH PSC trials. The emphasis has been mainly on social value of the intervention, 

not because risks and uncertainties are not tremendously important when assessing 

a FIH study, but because social value is an important concept desperately in need 

of clarification. I have tried to make a beginning. Possibly paradoxically, I have 

not actual discussed the anticipated social value of pluripotent stem cell 

interventions. We have taken the leap of faith with pluripotent stem cells. Future 

will tell whether they will deliver. The next technologies are already waiting to be 

translated; 3-D bioprinting, nanotechnologies, organoids, and many more will 

undoubtedly follow. Bioethicists will not be short of material. Nor will the 

pendulum stop swinging between the importance of protecting research 

participants and the importance of science and society. There are many problems 

that need to be taken by the horns, not only in research ethics, but also in policy 

and at the level of funding. 
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Introduction  

 

Pluripotent stem cells have great potential for regenerative medicine, but the 

inherent uncertainty of first-in-human trials combined with the technical 

complexity of pluripotent stem cells make early-phase pluripotent stem cell trials 

ethically very challenging. This thesis has addressed the ethical challenges that 

arise during the translation of new health interventions from bench to bedside. 

 

Before a new drug or health intervention is approved for the market, it needs to be 

rigorously tested. After substantial in-vitro research and animal testing, a leap of 

faith needs to be taken. In order to examine whether an intervention is safe (and 

effective) for humans, research participants need to be exposed to it. These 

participants thus face unknown risks, as no information is yet available on safety in 

humans. There are three kinds of risks in these FIH studies: first, there are known 

probabilities of harm with a certain magnitude. Especially for standardized 

procedures in clinical trials, such as bone-marrow aspiration, probability of harm is 

known. Second, there are harms where the probability or magnitude is only partly 

known; these risks are often referred to as uncertainty or the “known unknowns.” 

Third, in early phase trials it is often unknown whether there is any risk at all, also 

called ignorance or the “unknown unknowns”.  

 

The principle that risks to research participants must be proportional to anticipated 

benefits is common to all international documents on ethical conduct in clinical 

research. Although this balance is difficult to ascertain at all stages of clinical 

research, it is particularly challenging for first-in-human studies. This is not only 

because risks are not known, but also because participants are not expected to gain 

a direct benefit as the purpose of those trials is to examine the safety of the 

intervention. Indeed, non- therapeutic dosages are often used. The dichotomy 

between the research participant who is exposed to risks, and the future patient that 

benefits is thus most evident in first-in-human studies.  

 

Risks 

Besides the unpredictable risks inherent in every first-in-human study, using 

pluripotent stem cell-derived interventions brings additional concerns, as we have 

shown in chapter two. The cultivation of pluripotent stem cell derived-tissues 

takes place ex vivo and grown tissue can become contaminated with harmful 

viruses, bacteria and fungi. Furthermore, accidentally transplanted non-

differentiated stem cells can cause teratomas, whereas genetic aberrations in the 

DNA of pluripotent stem cell-derived tissue or cells cause malignant neoplasms. 
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These genetic aberrations are the product of the selection procedure of rapidly 

proliferating cell lines in vitro forboth embryonic stem cells and induced 

pluritotent stem cells (iPSC), as well as the process of inducing pluripotency in 

somatic cells, and/or the pre-existing genetic changes present in the diverse 

populations of somatic cells from adults for iPSCs. We propose to obtain an 

increased understanding of the molecular details of cell reprogramming to prevent 

(epi)genetic alterations in iPS cells that give rise to increased cancer risks. 

Moreover, consensus on a reliable and safe reprogramming protocol seems a 

prerequisite for moving to the clinic.  

 

Anticipated benefits 

The anticipated benefits of research consist of therapeutic benefits (or direct 

benefits), collateral benefits and aspirational benefits. Participants enrolling in 

FIH trials are not expected to gain a therapeutic benefit. This is of course most 

evident when healthy volunteers are used. Collateral benefits are advantages that 

come from participating in the trial, such as free medical care or financial 

compensation. There is agreement among ethicists that these collateral benefits 

cannot balance risks, as they are not benefits intrinsic to the research; moreover, it 

would be unethical to balance risks by higher payments. Aspirational benefits are 

benefits to society and benefits to future patients, often referred to as social value. 

As therapeutic and collateral benefits cannot justify FIH studies, risks in FIH 

studies need to be balanced only by the social value of the study.  

 

In chapter six, we aimed to clarify the concept of social value, which, despite its 

justifying role in human research, has received little attention and is not well 

defined. It seems problematic to uncritically use an ambiguous concept to justify 

risk of harm to research participants. Despite the inherent problems with the 

concept, we proposed to limit social value to refer to the nature and magnitude of 

the improvement the intervention is expected to have on the wellbeing of patients, 

individuals in society or society. We believe this would be the best use of the 

concept. For the sole purpose of gaining knowledge, we should not expose humans 

to potential harm; the ultimate justification of involving humans in research lies in 

the anticipated social value of the intervention. Third, at the moment only the 

validity of the clinical research proposal is a prerequisite for research to take place. 

We recommend making the anticipated social value a prerequisite as well, to 

increase the ethical acceptability of FIH studies.  

 

Following our proposal to make anticipated social value a prerequisite for FIH 

studies, we provide guidance on some of the necessary steps required to assess 



Summary | 133 

 

these potential benefits in chapter eight. In a first step, researchers and RECs need 

to estimate the nature and magnitude of the pharmacological (pharmacodynamics 

and pharmacokinetics) effect the intervention will have in humans. Assuming that 

the intervention will be efficacious, the next step is to assess whether the 

intervention will also lead to a clinical improvement for patients. Even if efficacy 

in surrogate endpoints is expected, based on preclinical data, this may not lead to 

an improvement in patients’ wellbeing. Once clinical improvement is anticipated, 

it needs to be assessed on a societal level. The anticipated social value is the 

clinical benefit to patients, relative to the already market approved availability of 

alternative interventions, number of patients, disease severity, and coverage in 

health insurance. These are some of the necessary, although not exhaustive, steps 

to assess the anticipated social value of FIH studies. This is important because 

RECs have neither a common language to consider nor a common approach to 

assess these benefits in human research. Social value assessment is necessary to 

prevent participants from enrolling in futile clinical studies.  

 

A second approach to safeguard research participants from enrolling in futile FIH 

studies, is maximizing the dissemination of knowledge gained from trials and 

interventions, and thus abandoning the secrecy of safety and efficacy data by 

pharmaceutical companies, researchers and the FDA. Although transparency for its 

own sake could be an ethical requirement, it is also important for protecting 

research participants. 

 

A third approach to safeguard research participants, is for FIH trials to initiate 

testing for efficacy, besides potential risks. Especially for interventions of currently 

untreatable diseases that give rise to a high morbidity or mortality, it may be 

desirable to design studies to allow at least a minimal chance of direct benefits. 

This latter approach has been more rigorously explored in chapter seven.  

 

 

Empirical research  

As professionals are confronted daily with the practical, ethical and policy issues in 

their field, their experience, views and attitudes are highly relevant. Therefore, we 

conducted semi-structured interviews with various stakeholders in the stem cell 

field. In chapter four, we reflected on issues that professionals in the stem cell 

field believe to be important for the translational PSC field and should be a focus 

of future policy debates. 
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Both clinicians and basic scientists demarcate the PSC field from the mesenchymal 

stem cell (MSC) field. They emphasize the differences in fields, including research 

methods and professionals. The MSC field is seen as a field where clinicians are 

willing to take more risks by injecting cells, even in the absence of robust scientific 

rationale. In contrast, researchers in the PSC field focus on the basic mechanisms 

and safety, before they examine efficacy. PSC researchers view their cautious and 

careful approach with their focus on scientific rationale as morally favoured over 

the more-established MSC-field, because they believe their approach is more 

“scientific”. Likewise, some professionals in the MSC- field, believe their 

translational method is morally preferred because it may lead to a faster drug 

development, and thus to an earlier cure; a boundary is drawn between what is 

ethically- preferred science and which is not. Another important finding was the 

fact that some respondents believed a debate needed to be held on the 

appropriateness of the current research paradigm for PSC interventions. We 

initiated this debate in chapter seven.  

 

Research paradigm  

The phasing of research is strongly embedded in the medical research field, and is 

rarely explicitly addressed. Although the default aim of FIH studies should remain 

examining risks, for (pluripotent) stem cell interventions it seems ethically 

desirable for participants to have at least a chance to benefit. The main argument in 

favor of designing a first-in-human (FIH) trial to test efficacy is therefore allowing 

the participant the potential to gain a direct benefit and thus balance the exposure 

to possible severe harms and heavy burdens. Although it is true that FIH studies 

are not designed to offer a prospect of direct benefit, and empirical evidence for 

direct benefits in FIH studies is rare, this very low probability of the chance to 

benefit is merely one dimension of direct benefits. The nature of the anticipated 

benefit, or the magnitude may be large. Especially for interventions of currently 

untreatable diseases that give rise to a high morbidity or mortality, it may be 

desirable to design studies to allow at least a minimal chance of direct benefits. 

 

Some professionals in the stem cell field speculate that promising interventions 

might be discarded at the phase I level, despite the fact that they could be effective. 

When participants are harmed in phase I trials, companies are unlikely to continue 

testing the intervention, as marketing the product could lead to future litigation. 

Moreover, negative trial results will trigger loss in stock value, making it harder to 

continue an expensive drug development process. Research may thus be halted 

before efficacy is even tested. This is a second negative consequence of phasing 

research. 
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A third problem of the phasing paradigm is the artificial separation of safety and 

efficacy. Safety of interventions should be judged based on risks ánd efficacy. 

Depending on the therapeutic value of a drug (as well as the existing availability of 

alternative medication, the incidence of the risk, age and prognosis of the patient) 

the same side effects and harm can be seen as either tolerable or unacceptable. 

 

Participant selection  

Rather than managing symptoms of disease, interventions in Regenerative 

medicine (including pluripotent stem cell- derived interventions) aim to restore the 

function of damaged or diseased tissue. Some of these techniques are regarded to 

be most effective in curing disease by preventing degeneration, and thus need to be 

applied early in a disease process. In order to examine the effectiveness of these 

preventive RM interventions, it is necessary to test them in individuals the 

intervention is aimed at: individuals at risk. These individuals are characterised by 

their possible susceptibility for developing clinically manifest disease in the future, 

but they suffer neither from symptoms nor from disease at trial inclusion. There 

has been little debate about the ethics of selecting individuals at risk for clinical 

research in regenerative medicine. Indeed, the debate on participant selection has 

centred around three other participant models: the healthy volunteer model, 

the stable patient model, and the advanced stage patient.  

  

Because of the relatively high risks and uncertainties of preventative RM, and the 

relative high opportunity costs of individuals at risk, we argue that this participant 

model is not appropriate for phase I trials. To demonstrate efficacy in prevention 

disease, in phase II and phase III, individuals at risk can be enrolled under strict 

conditions, which we have described in chapter five. We believe that early 

initiation of the ethical debate on the challenges for selecting these individuals for 

research allows responsible innovation of new preventive technologies. 

 

Conclusion 

Caution is needed in initiating  phase I studies with innovative interventions. Not 

only because of the many risks, but also because of the uncertainty about the 

anticipated social value of the medical intervention being studied. In this thesis, we 

have made recommendations to improve the ethical acceptability of Phase I 

research with pluripotent stem cells, as well as initiated some of the debates that 

need taking place to safeguard future research participants.  
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Inleiding  

In 1998 lukte het wetenschappers voor het eerst humane pluripotente stamcellen uit 

het vroege embryo te isoleren en te kweken in het lab. Deze stamcellen zijn 

bijzonder aangezien ze oneindig kunnen delen waarbij ze óf een exacte kopie van 

zichzelf maken óf differentiëren in één van de vele celtypes van het menselijk 

lichaam. De ontdekking van deze stamcellen werd dan ook met veel enthousiasme 

onthaald, aangezien het nu mogelijk zou worden weefsel en organen in het lab te 

kweken en terug te transplanteren in patiënten. De verwachting was dat 

degeneratieve ziekten zoals Parkinson, ALS en dementie, als ook hartfalen en 

suikerziekte zouden kunnen worden genezen. Tegelijkertijd was er ook veel 

bezwaar tegen het gebruik van embryo’s voor wetenschappelijke doeleinden. Dit 

leidde in een aantal landen, zoals de V.S., tot een rem op dit soort onderzoek.  

In 2007 ontdekte Yamanaka en zijn team een manier om normale huidcellen om te 

vormen in pluripotente stamcellen. Deze geïnduceerde pluripotente stamcellen 

(iPSC) kunnen net als embryonale stamcellen in elk weefsel en celtype 

differentiëren. Het voordeel is echter, dat de cellen niet uit het vroege embryo 

worden geoogst, maar kunnen worden gemaakt uit elke menselijke somatische cel. 

Dit heeft twee grote voordelen; ten eerste is er de hoop dat deze ontdekking het 

gebruik van embryo’s voor wetenschappelijke doeleinden overbodig maakt. Ten 

tweede kunnen pluripotente stamcellen, en het daaruit gevormde weefsel, worden 

gemaakt uit lichaamseigen cellen van de patiënt, en is er dus minder kans dat het 

lichaam het nieuwe weefsel zal afstoten. Voor deze ontdekking heeft Yamanaka in 

2012 dan ook de Nobelprijs gekregen. 

Eerste stapjes 

Bijna 20 jaar na de ontdekking van de humane pluripotente stamcel zijn de hoge 

verwachtingen vooralsnog niet waargemaakt. Wel is de eerste stap van het 

laboratorium naar klinisch onderzoek gezet. Deze eerste stap is heel precair. Hoe 

bepaal je dat een behandeling veilig genoeg is? En op wie ga je de behandeling als 

eerste testen? Begin dit jaar werden vijf proefpersonen in kritieke conditie in het 

ziekenhuis van Rennes opgenomen nadat ze in een klinisch onderzoek een 

experimenteel medicijn hadden ingenomen. Een van deze vijf gezonde 

vrijwilligers overleed op 17 januari 2016. Dit soort tragische gebeurtenissen zijn, 

hoewel gelukkig zeldzaam, een herinnering dat de eerste test van medicijnen bij 

mensen altijd een sprong in het duister is. Ondanks het wellicht veilig gebruik in 

muizen, ratten en apen, is het namelijk onmogelijk te voorspellen hoe een 

menselijk lichaam op het experimenteel medicijn reageert.  
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De eerste fase van medisch wetenschappelijk onderzoek is daarom altijd gericht op 

het testen van de veiligheid van een nieuw medicijn of medische interventie. 

Daartoe wordt het medicijn in een hele lage concentratie getest op een klein aantal 

gezonde vrijwilligers. Als er geen nare bijwerkingen optreden, kunnen de 

daaropvolgende proefpersonen in dit zogenaamd fase I (of first-in-human) 

onderzoek, een hogere dosis van het medicijn krijgen. De dosis wordt langzaam 

opgebouwd om zo de maximale dosis die getolereerd kan worden te bepalen. 

Aangezien de meeste proefpersonen dus geen werkzame concentratie krijgen, 

kunnen ze zelf geen therapeutisch effect verwachten. Proefpersonen in fase I 

onderzoek nemen hoge risico’s voor toekomstige patiënten. Wanneer blijkt dat er 

geen risico’s zijn, kunnen onderzoekers doorgaan naar een fase II onderzoek. In 

deze fase wordt de werkzaamheid van het medicijn getest op patiënten. Als blijkt 

dat het medicijn werkzaam is, wordt in een fase III onderzoek het medicijn 

vergeleken met een placebo of met het huidige best beschikbare medicijn in een 

gerandomiseerde klinische trial.  

 

In dit proefschrift heb ik gekeken naar de ethische uitdagingen van fase I 

onderzoek met pluripotente stamcellen. Ik heb onderzocht wat de belangrijkste 

ethische uitdagingen zijn in fase I onderzoek; hoe we het onderzoek kunnen 

rechtvaardigen, en hoe we de aanvaardbaarheid kunnen vergroten.  

 

Medische interventies afgeleid van pluripotente stamcellen 

In 2012 kondigde Japan een eerste klinische trial aan met geïnduceerde 

pluripotente stamcellen (iPS cellen) waaraan zes patiënten met macula degeneratie 

(een bepaalde vorm van blindheid) zouden deelnemen. Van huidcellen van de 

proefpersonen werden pluripotente stamcellen gemaakt in het lab, die vervolgens 

werden gedifferentieerd tot retinale epitheliale cellen. Door dit weefsel te 

transplanteren in het oog, is de hoop om uiteindelijk het zicht van patiënten te 

verbeteren. In hoofdstuk twee hebben we enkele ethische aspecten van deze 

klinische studie geïdentificeerd en suggesties gedaan om de aanvaardbaarheid te 

vergroten. De risico’s van dit soort klinische trials zijn immers groot. Allereerst 

zijn er risico’s op infecties en hemorrhages die kunnen optreden bij de 

gestandaardiseerde invasieve chirurgische procedures die nodig zijn om cellen of 

weefsel in te brengen. Ten tweede gaan dit soort interventies in fase I onderzoek 

gepaard met onzekerheden. In het geval van interventies afgeleid van pluripotente 

stamcellen, bestaat er bijvoorbeeld het gevaar dat per ongeluk een pluripotente 

stamcel wordt teruggeplaatst. In dat geval kan er een teratoma ontstaan. Hoe groot 

die kans is, is onbekend; dát het zou kunnen optreden is wel bekend. Ook kan de 
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technologie die gebruikt wordt om de cellen te reprogrammeren veranderingen 

aanbrengen in het DNA van de cel. Dit kan leiden tot vorming van tumoren, nadat 

het weefsel is teruggeplaatst in patiënten. Naast deze onzekerheden, kan er schade 

optreden waarvan we geen voorkennis hebben als gevolg van een gebrek aan 

interventies met vergelijkbaar werkingsmechanisme, en de beperkingen van 

diermodellen. Dit soort onwetendheid is hoger bij innovatieve medische 

interventies dan bij traditionele medicijnen. Bovendien zijn de interventies 

onomkeerbaar waardoor voorzichtigheid is geboden.  

 

Proefpersoon selectie 

Het is gebruikelijk om voor fase I onderzoek gezonde vrijwilligers te gebruiken 

omdat bijwerkingen die optreden dan met redelijke zekerheid kunnen worden 

toegewezen aan de medische interventie of het medicijn. Ook is het idee dat 

gezonde proefpersonen de medicijnen of interventie beter kunnen tolereren, 

waardoor de schade beperkt kan blijven, mochten er bijwerkingen optreden. 

Echter, bij innovatieve interventies, zoals interventies die afstammen van 

pluripotente stamcellen, zijn de risico’s te groot voor gezonde vrijwilligers en 

worden patiënten gebruikt. Dit kunnen patiënten zijn die met de huidige 

wetenschappelijke kennis niet te genezen zijn, of patiënten die hun aandoening of 

ziekte onder controle hebben. Aangezien de risico’s in dit medisch 

wetenschappelijk onderzoek in Japan hoog waren, werden patiënten gebruikt die 

niet meer geholpen konden worden met de huidige medische technieken.  

Naast deze gebruikelijke proefpersoon populaties, hebben we in hoofdstuk vijf 

laten zien dat voor stamcel interventies, als ook andere interventies in de 

regeneratieve geneeskunde, een vierde proefpersoon- populatie belangrijk zal gaan 

worden. Het gaat namelijk niet alleen om het genezen van ziektes, maar ook om 

het voorkomen van degeneratie. Dit betekent dat er ook gezonde proefpersonen 

zullen meedoen die enkel een verhoogd risico hebben op het ontwikkelen van een 

medische aandoening. Stamcellen zouden kunnen worden ingebracht in een vroeg 

stadium om dit te voorkomen. Echter, het is niet zeker dat degeneratie ooit zal 

optreden, noch is altijd duidelijk of optredende degeneratie zal leiden tot medische 

problemen. Wij concluderen dan ook dat het niet moreel verantwoord is om deze 

individuen te laten deelnemen aan fase I onderzoek. Ze zijn immers gezond, en dus 

staan potentieel vele gezonde levensjaren op het spel. Onder strikte voorwaarden, 

zou deze proefpersoon populatie wel kunnen meedoen aan fase II of fase III 

onderzoek. Een eerste voorwaarde is dat de risico’s van de interventie laag moeten 

zijn. Ten tweede moet de degeneratieve afwijking sterk gerelateerd zijn aan een 

medische ziekte. Ten derde moeten robuuste preklinische bewijzen van 

werkzaamheid van de interventie aanwezig zijn, en als laatste moet er duidelijke 
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communicatie plaatsvinden met de proefpersonen over de onzekerheden van het 

medisch wetenschappelijk onderzoek en de onzekerheid van het optreden van de 

ziekte. In hoofdstuk drie bespreken we het belang van het uitten van bestaande 

onzekerheid, vooral wanneer er geschillen zijn tussen onderzoekers over bewijs 

voor risico’s. 

In hoofdstuk vier beschrijf ik een empirische studie waarin we onderzocht hebben 

welke ethische problemen professionals in het stamcel veld tegenkomen. Door het 

vragen naar ervaringen en meningen van professionals viel ons een aantal dingen 

op. Het meest opvallend was dat wetenschappers het oneens zijn over de manier 

waarop medisch wetenschappelijk onderzoek plaats zou moeten vinden. Er zijn 

twee tegengestelde visies. Sommige onderzoekers vinden dat we eerst uitgebreid 

moeten uitzoeken wat het mechanisme is van een nieuw medicijn of nieuwe 

interventie. Pas na uitgebreid preklinisch onderzoek zouden we de veiligheid van 

interventies in mensen kunnen gaan testen. Andere professionals in het stamcel 

veld hebben hier juist andere ideeën over. Zij vinden het onzinnig om eerst naar de 

veiligheid te kijken terwijl nog niet bekend is of het medicijn überhaupt effectief 

is. Deze tegengestelde visie op wetenschap valt min of meer samen met de 

scheiding tussen klinische onderzoek met adulte stamcellen en (pre)klinisch 

onderzoek met pluripotente stamcellen. Een andere vraag die duidelijk naar voren 

kwam in dit empirisch onderzoek was de geschiktheid van het huidig systeem van 

fasering voor medisch onderzoek naar pluripotente stamcellen.  

In hoofdstuk zeven hebben we deze laatste vraag nader onderzocht. Een 

voorzichtige conclusie is dat het traditioneel gefaseerde onderzoek inderdaad niet 

geschikt is voor nieuwe medische innovaties zoals pluripotente stamcellen. De 

risico’s die de proefpersonen lopen zijn te groot om alleen te testen óp die risico’s. 

Wanneer het mogelijk is een klinische studie zo op te zetten dat er ook kan worden 

gekeken naar de effectiviteit van de interventie zou dat de balans van risico’s en 

baten verbeteren. Nu zouden immers proefpersonen ook zelf mogelijk een 

therapeutisch effect kunnen verwachten van de medische interventie.  

Bovendien is er een risico dat we zo medische interventies uitsluiten op basis van 

hun bijwerkingen, terwijl ze misschien wel effectief zijn. Voor farmaceutische 

bedrijven is het immers te riskant om veel geld en tijd te investeren in het 

ontwikkelen van een medische interventie die in een fase I onderzoek niet geheel 

veilig blijkt te zijn. De effectiviteit zullen we zo nooit kennen. Mocht er getest 

worden op effectiviteit en bijwerkingen, en het medicijn werkzaam maar onveilig 
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is, zou de procedure veiliger kunnen worden gemaakt, zoals gebeurd is met 

bijvoorbeeld beenmerg transplantaties.  

Als laatste moet ook worden opgemerkt dat risico’s niet los kunnen worden gezien 

van de effectiviteit. Risico’s kunnen acceptabel zijn voor ernstige aandoeningen. 

Een voorbeeld hiervan is het beruchte medicijn thalidomide. Dit werd in de jaren 

’60 voorgeschreven tegen ochtendmisselijkheid bij zwangere vrouwen. Dit heeft 

geleid tot de geboorte van duizende minder valide kinderen, waarna het medicijn 

van de markt is gehaald. Op dit moment is thalidomide een veelbelovend medicijn 

voor kinderen met meningitis van antibiotica- resistente Mycobacterium 

tuberculosis. Het risico van bijwerkingen is voor deze patiënten de moeite waard 

om te nemen. Bovendien kunnen zwangerschappen voorkomen worden. Als 

medische interventies op veiligheid en effectiviteit worden getest, zouden mogelijk 

effectieve interventies die nadelige, maar acceptabele, bijwerkingen hebben, toch 

kunnen worden ontwikkeld.  

Maatschappelijke waarde 

In hoofdstuk zes en acht wordt in plaats van naar de risico’s te kijken juist 

gekeken naar de maatschappelijke waarde van medische interventies. Volgens 

internationale richtlijnen moeten de risico’s die de proefpersonen nemen in 

verhouding staan tot de voordelen verkregen door de medische interventie. Zoals 

we  zagen zijn er voor proefpersonen in fase I onderzoek geen therapeutische 

voordelen. Naast een therapeutisch effect, kunnen proefpersonen ook voordeel 

opdoen in een onderzoek door bijvoorbeeld een financiële vergoeding, of doordat 

ze intensiever begeleid worden. Echter, dit soort voordelen mogen niet worden 

opgewogen tegen de risico’s, aangezien in dat geval hogere risico’s kunnen 

worden gebalanceerd met een hogere financiële vergoeding. Het enige voordeel dat 

overblijft voor proefpersonen in fase I is de maatschappelijke waarde, of sociale 

waarde: het therapeutische voordeel voor de toekomstige patiënt, of de 

maatschappij. De maatschappelijke waarde speelt dus een belangrijke rol in de 

rechtvaardiging van onderzoek, maar krijgt desondanks relatief weinig aandacht in 

de medische-ethische literatuur.  

In hoofdstuk zes hebben we gekeken naar het gebruik van het begrip 

‘maatschappelijke waarde’. Deze term wordt op verschillende manieren gebruikt, 

niet alleen in ons dagelijks taalgebruik, maar ook in de literatuur van de 

onderzoeksethiek. Om verwarring te voorkomen doen we ten eerste een voorstel 

van een definitie; de verwachte maatschappelijke waarde van een medische 

interventie ligt in de aard en mate van de verwachte verbetering in het welzijn van 

toekomstige patiënten, individuen in de maatschappij of de maatschappij zelf. Ten 



Chapter 10 | 144 

 

tweede, concluderen we dat het beter zou zijn om te spreken van een risico/ 

maatschappelijke waarde afweging, in plaats van een risico/baten ratio voor fase I 

onderzoek. Dan wordt de voorname rol die de term maatschappelijke waarde speelt 

immers duidelijk. Ten derde, raden we aan om maatschappelijk waarde een 

vereiste te maken om fase I onderzoek te laten plaatsvinden.  

De precaire balans van risico’s en maatschappelijke waarde onderscheidt fase I 

onderzoek van ander klinische onderzoek, en in hoofdstuk acht pleiten we ervoor 

om fase I onderzoek een unieke status te geven in internationale documenten over 

ethische gedrag in klinisch onderzoek. Fase I proefpersonen hebben niet alleen 

extra bescherming nodig vanwege de hoge risico’s en onzekerheden die gepaard 

gaan met het testen van nieuwe interventies in mensen, maar ook vanwege de 

onzekerheid of het onderzoek überhaupt zal leiden tot een positief effect op de 

maatschappij. Dit is des te meer problematisch aangezien er over het algemeen een 

positieve kijk is op medisch wetenschappelijk onderzoek, waardoor bewijslast om 

aan te tonen dat er geen positieve resultaten zullen worden behaald bij 

tegenstanders van klinische onderzoek ligt. Het is dus noodzaak om, zoals we in 

hoofdstuk zes hebben bepleit, de verwachte maatschappelijk te waarde vast te 

stellen, zodat de bewijslast komt te liggen bij het doen van klinische onderzoek, en 

niet het laten. Hiervoor hebben we een systematische manier nodig om de 

verwachte waarde te toetsen. Ondanks de vele problemen die zo’n toetsing met 

zich mee brengt, geven we in hoofdstuk acht een aantal noodzakelijk stappen om 

de sociale waarde te bepalen.  

Voor pluripotente stamcellen hebben we een eerste sprong in het duister gemaakt 

met wisselende resultaten. Het eerste fase I onderzoek met embryonale stamcellen 

vond plaats in 2010. Een jaar later werd de studie gestopt vanwege economisch-

strategische redenen. Ondertussen hadden onderzoekers cellen, afgeleid van 

humane embryonale stamcellen, geïnjecteerd in vijf patiënten met een dwarslaesie. 

Alle proefpersonen reageerden goed op de interventie, en tot nu toe zijn geen 

risico’s opgetreden.  

 

Het eerste fase I onderzoek met geïnduceerde pluripotente stamcellen is tevens 

gestopt na enkel een jaar. Voor dit onderzoek zouden zes patiënten met macula 

degeneratie (een vorm van blindheid) deelnemen, voor wie de traditionele 

medische behandeling had gefaald. Ook dit onderzoek is na een jaar gestopt, 

aangezien bleek dat de techniek van het reprogrammeren van somatische cellen 

naar stamcellen mutaties had aangebracht in het DNA, waaronder een mutatie in 

een oncogen. Aan de andere kant zijn 18 proefpersonen in een fase I onderzoek 
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met succes met weefsel afgeleid uit embryonale stamcellen getransplanteerd. Geen 

hoge risico’s werden gevonden.  

Voorzichtigheid is geboden wanneer het gaat om fase I onderzoek met innovatieve 

interventies. Niet alleen vanwege de vele risico’s, maar ook vanwege de 

onzekerheid over de maatschappelijke waarde die een medische interventie zal 

brengen. In dit proefschrift hebben we aanbevelingen gedaan om de ethische 

aanvaardbaarheid van fase I onderzoek met pluripotente stamcellen te vergroten.   
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