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Abstract: Ethics, regulations, and evidence-based practices form the foundation of modern 

medicine. However, in recent years, and particularly in reference to cellular therapy, they 

have become obstacles to the growth and development of this new form of treatment. Based 

on four important documents, it is proposed that regulatory bodies and medical associations 

recommend an alternate way of looking at regulations for cell therapy, so as to ensure that only 

safe and effective treatments are offered to patients, and that greater availability of these new 

treatment options is also encouraged. The four documents on which these recommendations 

are based are: 1) World Medical Association Declaration of Helsinki – Ethical Principles for 

Medical Research Involving Human Subjects; 2) The International Society for Cellular Therapy 

“White paper” published in 2010; 3) The Beijing Declaration of the International Association of 

 Neurorestoratology; and 4) New legislation passed in Japan in 2014 on regenerative medicine. 

These recommendations are: greater permissiveness for the use of cell therapy in incurable 

conditions, identify legitimate cell therapy services, promote medical innovation, respect the 

rights of patients to choose treatments, recognize the valid compassionate use of unapproved 

therapies, recognize the significance of small functional gains, give importance to practice-based 

evidence and existing published literature, have differing regulations for the different types of 

cell therapies, and adapt the new Japanese legislation for regenerative medicine.

Keywords: cellular therapy, stem cells, ethics, regulations, evidence-based medicine, practice-

based evidence, Japan regulations, Korea regulations

Introduction
Ethics, regulations, and evidence-based practices form the foundation of modern 

medicine; they have resulted in the standardization of current medical practices and 

have ensured that only safe and effective treatments are offered to patients. The pres-

ent regulatory systems that are in place in different countries are primarily structured 

around the introduction of new drugs and implants. The primary intention of these is 

to safeguard the patients who are the consumers of medical services from any risk. The 

evolution of cellular therapy as a new form of treatment in neurorestoratology and other 

specialties has opened up a new debate on the appropriateness of the current regulatory 

systems in monitoring and ascertaining cellular therapy as a standard of care.

Cell therapy is defined as “the administration of live whole cells or maturation of 

a specific cell population in a patient for the treatment of a disease” by the American 

Society of Gene and Cell Therapy.1 Cellular therapy aims to repair the damaged tis-

sue via replacement or regeneration of new cells. The diseases that are suitable for 

cellular therapy as a part of neurorestoratology are spinal cord injury (SCI), stroke,  
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cerebral palsy, autism, muscular dystrophy, motor neuron 

disease, cerebellar ataxia, spinocerebellar ataxia, multiple 

sclerosis, traumatic brain injury, dementia, Alzheimer’s 

disease, and Parkinson’s disease. For the last three decades, 

cellular therapy has been an approved clinical treatment for 

hematological conditions like certain leukemias, lympho-

mas, myelomas, and anemias. The cells that are transplanted 

most commonly are hematopoietic stem cells. Many other 

types of stem cells are being researched for their therapeutic 

potential. 

The ban introduced by American President George Bush 

on the federal funding of embryonic stem cell research has 

clouded and biased the discussion of the entire field.2 There 

are also areas that lack clarity, such as whether cell therapy 

should be considered as a drug or a transplant procedure. 

There are two extreme views in connection with this treatment 

option. There are those that strongly oppose the offering of 

cellular therapy as a treatment form until there is definitive 

evidence of its effectiveness. On the other hand, there are the 

practitioners of these treatments who believe that patients 

suffering from many of the untreatable conditions should 

not be denied these treatments just because they are still 

unproven. Both sides are correct in their own ways, and both 

of these views are like two sides of a coin. The existence of 

one does not negate the other. Together, they make a whole. 

It is therefore time to reexamine the ethics, regulations, and 

principles of evidence-based medicine (EBM) in a new light 

in connection with cellular therapy.

Ethics and regulations in medical 
practice
Ethics comes from the Greek word “Ethos”, meaning 

character. In the modern world, ethics is a wide branch of 

philosophy that explores the rights and wrongs and morality 

of one’s conduct. It is a process of synthesizing, defending, 

and recommending right from wrong.3 The application of 

ethical principles in biological sciences, in research, as well 

as in clinical application is covered under bioethics. The basic 

principles in bioethics are autonomy, nonmaleficence, benefi-

cence, and justice. The first principle of autonomy implies 

that the patient should be considered capable of acting inten-

tionally, based on an understanding of the treatment offered, 

as well as the risks one may assume with such treatment, 

without an external influence preventing a free and voluntary 

action. The second principle of nonmaleficence suggests that 

there should be no harm caused to the patient by providing 

or denying a treatment. The third principle of beneficence is 

self-explanatory and suggests that the  physician has a duty to 

benefit the patients, and also to prevent them from any harm 

that may be caused by a medical treatment. The fourth and 

final basic principle is the principle of justice, which means 

that a physician should be fair in offering his or her services, 

and that there should not be any preferential attribution of 

services.3 Although these principles have been known and 

socially accepted for centuries, these have been violated 

intentionally, as well as unintentionally, in the past. Incidences 

like the medical experiments conducted on the prisoners of 

war in Germany4 were intentional examples, and the occur-

rence of phocomelic infants after thalidomide consumption 

was an unintentional example of this violation.5 These viola-

tions gave rise to the need of regulating medical practices to 

ensure strict observance of the ethical principles in medical 

practice, as well as in research. In the modern world, ethical 

principles are implemented through various regulatory bod-

ies to protect the patients from being taken advantage of and 

to protect them from any harm caused by the treatment or 

by medical incompetence. The guidelines formed by these 

regulatory bodies are based on EBM.

Principles of evidence-based 
medicine
EBM is defined as “The conscientious and judicious use of 

current best evidence from clinical care research in the man-

agement of individual patients”.6 EBM was conceptualized 

when medical information started growing exponentially 

and the effectiveness of routine medical practices was being 

questioned. EBM follows rigorous steps to come to a most 

informed conclusion about the effectiveness of an interven-

tion based on the available medical information.6 It follows 

several steps like forming a relevant clinical  question; 

 searching for the evidence to answer that question; apprais-

ing the evidence; integrating that evidence into the clinical 

practice, while keeping in mind patient preferences; evalu-

ating the outcome of such integration using standardized 

scientific tools; and then documenting and disseminating 

these findings for others to appraise.7 Evidence in EBM can 

come from collective medical experience, expert opinion, 

observational case reports or case series, and experimental 

testing in the form of cohort studies or controlled studies, 

but there is a  hierarchy. Collective medical experience and 

expert opinions are considered to have the least amount of 

applicability, while randomized controlled trials (RCTs) and 

systematic reviews of such trials are the most applicable 

evidence. The quality of the evidence is based mainly on 

epidemiological principles.8 The main purpose of EBM is 

to empower  clinicians with the most up-to-date medical 
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knowledge and to facilitate informed clinical decisions 

based on the evidence of  effectiveness. This has prevented 

the consumption of unsafe drugs, serious adverse effects, and 

the use of ineffective medical practices. However, most of the 

revolutionary concepts of modern medicine were developed 

in the late 19th and early and mid-20th centuries, when the 

notion of EBM did not exist. This period has witnessed 

some of the most extraordinary medical inventions and they 

happened in the absence of regulatory bodies.

EBM has been the most popular method of appraising 

evidence thus far due to a methodical and scientific approach. 

However, the approach of EBM also has its limitations. EBM 

has been criticized for the difficulty in applicability for an 

individual patient.8 The elaborate process of coming to an 

informed conclusion may sometimes be impossible in real 

clinical scenarios. Further, EBM relies heavily on empiri-

cal evidence for use in clinical practice; but what does one 

do in the absence of such evidence? The most significant 

fallacy of EBM is that the lack of evidence for efficacy is 

considered synonymous with a lack of efficacy itself.8 The 

empiricism of EBM undermines the philosophical origin of 

the medical innovations that are based on clinical expertise 

and the pathophysiological knowledge of the disease.8 The 

process of finding and developing a new medical treatment 

through modern EBM is a long and expensive process. This 

includes preclinical laboratory and animal testing, as well as 

multiple phases of human testing to establish the treatment’s 

safety and efficacy, first in a small group and then in larger 

groups.9 The average time taken for this process is 6–8 years, 

and the average money spent is over US$5,000,000,000.10 

A single  clinical practitioner cannot afford the time or the 

cost required in this process.

The evolution of the field of medicine is thus now 

dependent upon the corporate giants, who can spend the 

time and money to test newer medical treatments, rather 

than the experts in the field. It is also now driven by con-

sumer demand for such medicines rather than by medical 

curiosity and the need to cure a disease. The profitability 

of developing a medicine for rare diseases is questionable 

and, therefore, the focus of corporate organizations is on 

more common diseases that have a larger market. So the 

questions that need to be debated are: 1) although evolved 

to help patients, are the current evidence-based regulations 

observing the basic bioethical principle of justice?; 2) in the 

early 20th century, medicine evolved through the knowledge 

and experience of experts in medicine, but it is now stunted 

due to the enormous costs of the approval processes – are we 

then really  observing the principle of beneficence?; and 3) is 

the system of EBM, which was developed to make efficient 

scientific and evidence-based clinical decisions, now perhaps 

slowing the pace of medical evolution? Therefore, although 

very essential, the practice of EBM needs to be reexamined, 

especially with reference to cell therapy.

Ethical dilemmas of cellular therapy
The last decade has seen the evolution of cellular therapy. 

This is the field of regenerative medicine where healthy 

tissues could be used to replace or repair damaged tissues. 

Cell therapy holds a special place in the development of 

neurorestorative treatments for otherwise incurable neu-

rological conditions. The development of cellular therapy 

has also sprouted debates on various ethical grounds based 

on religious, social, political, and capitalistic beliefs. It has 

been unanimously accepted that the science of regenerative 

medicine is vast and holds tremendous potential for finding 

the cure to various untreatable diseases. But in the past, 

there has been strong opposition to research associated with 

embryonic stem cell therapy. The genesis of this was the 

ban put forth by President George W Bush on the federal 

funding of embryonic stem cell lines developed after 2001.2 

This ban still remains in public memory with the result 

that subsequent clinical developments in the field have not 

received the recognition that they should have. In any case, 

this ban was subsequently lifted by President Barak Obama.2 

Cellular therapy consists of various other types of cells that 

are not of embryonic origin. The ethical dilemmas associated 

with embryonic stem cells need not be applied to the cells of 

nonembryonic origin, like umbilical cord stromal cells and 

adult stromal cells. The medical community, patients, and 

regulatory authorities need to make this distinction, and 

the objections for the use of one type of cell should not be 

applied to the other types.

Another facet of the ethical considerations is using cel-

lular therapy as a form of treatment. Clinical practitioners 

in the field of cellular therapy face a moral and an ethical 

dilemma every single day, such as whether it is ethical to 

offer a treatment that has not yet been approved as a standard 

of care for that disease. However, if these practitioners deny 

safe and available treatment to patients who have incurable 

diseases just because their efficacy has not been established 

by modern medical standards, and they wait for it to be 

established while the patients wither away, is that ethical? 

The basis of this dilemma lies in the conflict of the two 

fundamental principles of bioethics: beneficence and nonma-

leficence. On the one hand, one is expected to always benefit 

the patient; on the other, one may not offer the treatments 
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to the patients unless those treatments are approved as per 

modern medical standards. By not offering such treatments, 

one is actually violating the principle of nonmaleficence 

through omission. EBM in modern medicine has become 

synonymous with ethical medical practice, but the unique 

challenges put forth by the evolution of cellular therapies 

demands us to rethink this. Cellular therapies are far more 

dynamic and diverse than drug therapies, and therefore it 

may take decades or longer to generate empirical evidence 

validating the use of cellular therapy as a treatment form. 

The generation of such evidence will also be dependent upon 

various sociopoliticoeconomic variables, and not on the need 

for medical innovation alone.

Is it fair then, that on one hand, we claim to protect 

patients from adverse effects and the ineffectiveness of 

therapy using EBM, whereas on the other hand, we let 

the patients die or suffer waiting for the treatment? It is 

time to revisit the concept of “practice based evidence” 

(PBE) and not rely solely on “evidence based medicine”. 

While EBM may perhaps jeopardize the autonomy of the 

patients in choosing an unproven treatment for the lack of 

any other proven treatment, PBE protects such autonomy. 

PBE respects the evidence generated from a single practi-

tioner, whereas EBM will disregard it as the lowest form 

of evidence. However, this lowest form of evidence is what 

has given medicine its most brilliant inventions. The medical 

field progressed when the individual clinical practitioners 

pioneered newer forms of therapy based on their clinical 

experience and expertise. Day-to-day decisions made in 

intensive care setups and operating rooms are primarily 

influenced by the clinical circumstances at hand, as well 

as by the clinicians’ own experiences in dealing with such 

situations. Not everything in medicine can be measured 

with the yardstick of EBM; neither can it all be tested using 

EBM. Further, the following questions remain: when can a 

particular form of treatment be considered to have conclu-

sive evidence? How many clinical trials will it take for us to 

get that evidence? The more daunting question is whether 

we have the funds, the resources, and the time to conduct a 

multitude of trials. Should we accept the slowing of the pace 

of medical advancements for the lack of funds and resources 

for formal clinical trials? PBE could thus be a key to faster 

progress in medicine. Both the paradigms of EBM and PBE 

need to coexist. The science of cellular therapies provides 

a unique opportunity for this coexistence. This does not 

mean that the treatments should not be tested scientifically. 

Novel treatments must be very stringently monitored for 

their safety. However, once their safety has been established, 

the use of such treatments may be permitted in cases of the 

diseases where there are no other treatments available. Not 

only should these treatments be permitted, but more and 

more practitioners should be involved in providing these 

treatments so that a large body of evidence can be gener-

ated. Greater availability would also make such treatments 

easily available and less expensive. Rather than relying on 

corporate organizations to generate evidence, individual 

practitioners and institutions should also be empowered and 

entrusted with this task.

One ethical dilemma that often confronts practitioners 

of cellular therapy is whether it is appropriate to charge for 

treatments that are yet unproven. The answers to a question 

like this are complex; however, in general, it could be said 

that what is important is whether a treatment method should 

or should not be offered to a patient. If it is ethical to offer 

a treatment to a patient that will benefit that patient, then 

there should not be any ethical issues about charging for 

that treatment.

Clinical progress in the field of 
cellular therapy in neurorestoratolgy
The last decade has seen tremendous clinical progress 

in the field of cellular therapy, which is in the field of 

neurorestoratology. Much of this is published in peer-

 reviewed journals, and a review of all this work clearly estab-

lishes the safety and efficacy of cellular therapy. Irrespective 

of the types of cells used, or the method used to transplant 

them, published work from all over the world has shown that 

this is a safe treatment method, and it helps to improve the 

quality of life of patients via the neurological improvements 

that it produces. It is important that regulatory bodies and 

medical associations all over the world take cognizance of 

this published data while forming regulations for cell therapy. 

This PBE should now be the basis for evolving standards of 

care until multicenter prospective randomized clinical trials 

give us more definitive data.

Review of the published literature 
highlighting the safety and efficacy of  
cellular therapy in neurorestoratology
Spinal cord injury
A review of published work in cellular therapy clearly estab-

lishes the safety and efficacy of this treatment. In the case 

of SCI, there have been over 66 published papers in which 

1,599 patients have been treated using various types of cel-

lular therapies, and among these, 844 patients have shown 
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functional and neurological improvements and with no major 

adverse events reported. Some of the significant findings 

come from: 1) Huang et al who conducted a study on 108 

complete chronic SCI patients who were administered with 

olfactory ensheathing cells. On a long-term follow up after 

3.47±1.12 years, there was no deterioration, but improve-

ment in neurological function was recorded.11 2) Saberi et al 

carried out Schwann cell transplantation in four patients 

with SCI. On follow up 1 year later, no adverse events were 

noted and the transplantation was found to be safe and 

feasible.12 3) Moviglia et al carried out transplantation of 

bone marrow mononuclear cells in eight SCI patients and 

reported the treatment to be safe and effective.13 4) Sharma 

et al conducted a clinical study including 56 patients with 

chronic cervical SCI. The patients were intrathecally admin-

istered adult autologous bone marrow mononuclear cells 

(BMMNCs) and were followed up for 2 years ±1 month. 

Functional improvement was noted in various symptoms and 

on the Functional Independence Measure scale, which was 

statistically significant.14 5) Sharma et al conducted another 

clinical study on the effects of intrathecal transplantation 

of BMMNCs in thoracolumbar SCI. A total of 110 patients 

were followed up for 2 years ±1 month. Ninety-one percent 

of the patients showed recovery in various symptoms like 

spasticity, sensory deficits, motor deficits, poor balance, and 

bladder/bowel incontinence, as well as the loss of sensations. 

Patients also achieved greater functional independence.15 

6) Tabakow et al assessed the safety and feasibility of 

transplantation of autologous mucosal olfactory ensheath-

ing cells and olfactory nerve fibroblasts in three patients 

with complete SCI with a 1-year follow up. The researchers 

observed no deterioration, adverse events, neuropathic pain, 

infection, or tumerogenesis, but neurological improvement 

was only observed in the transplanted group.16

Cerebrovascular accident
In one of the common neurological disorders, like cerebro-

vascular accidents, cellular therapy has shown great prom-

ise. There are more than eleven published studies including 

more than 334 patients. Some of the important studies are 

as follows: 1) A study conducted by Sharma et al demon-

strated that out of 27 patients, 51.85% of patients showed 

significant improvements, 29.62% of patients showed 

moderate improvement, mild improvements were observed 

in 11.11% of patients, whereas 3.7% of patients showed no 

improvements in any of the symptoms.17 2) Li et al in 2013 

conducted a study where they assessed the clinical effect of 

bone marrow mononuclear cells, including mesenchymal 

stromal cells, in patients with intracerebral hemorrhage. 

One hundred patients were divided into a study (number [n] 

=60) or a control group (n=40). Neurological and functional 

improvements were observed in 86.7% of patients in the 

intervention group, as compared to 42.5% of patients in 

the control group.18

Dementia and Alzheimer’s disease
Dementia is defined as a chronic or persistent disorder of the 

mental processes caused by brain disease or injury and marked 

by memory disorders, personality changes, and impaired rea-

soning.19 Alzheimer’s disease and vascular dementia (VaD) 

are two forms of this condition. While there are presently no 

published clinical studies on Alzheimer’s disease, there are 

animal studies that suggest the efficacy of cellular therapy in 

Alzheimer’s.20,21 These studies have provided evidence about 

the survival, migration, and differentiation of stem cells into 

different types of neural cells. The transplanted cells were 

also seen to have differentiated into cholinergic neurons and 

parenchymal tissue. In addition, differentiation cells were 

also observed to secrete various growth factors, neurotrophic 

factors, and to enhance neural plasticity.22 In VaD, Sharma el 

al reported clinical and radiological improvement after cell 

therapy.23 Larger clinical studies are needed to establish the 

role of cell therapy in Alzheimer’s disease and VaD.

Amyotrophic lateral sclerosis
Amyotrophic lateral sclerosis (ALS) is of a particular interest 

in neurorestoratology given the progressive and incurable 

nature of the disease. There have been ten studies thus far 

evaluating the effects of cellular therapy in 203 patients.24–32 

These studies have demonstrated beneficial effects on 

survival, motor function, and in stabilizing the progressive 

deterioration in the forced vital capacity of ALS patients. 

Some of the notable results are found in the following 

 studies: 1) Prabhakar et al conducted a pilot study of ten 

patients receiving adult autologous BMMNCs intrathecal 

transplantation. The serial measurements of the revised ALS 

Functional Rating Scale (ALS-FRSr) showed that there was 

a slowing of the drop in the ALS-FRSr scores as compared 

to earlier epidemiological findings, suggesting an alteration 

in the disease progression.32 2) Sharma et al presented a 

clinical analysis comparing the survival of 37 patients who 

received intrathecal transplantation of adult autologous bone 

marrow mononuclear cells with controls who did not receive 

cellular transplantation; they had observed increased survival 

in the treatment group. There were improvements observed 

clinically in bulbar symptoms and in gross and fine motor 
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functions.33 Huang et al and Chen et al34–36 published three 

reports. 1) In a controlled pilot study involving 35 patients 

with probable or definite ALS, determined by the assessment 

of ALS-FRSr, the functional deterioration was significantly 

slower in the OEC-treated group than in the control group 

during the last 2 months (P,0.05). 2) A total of 327 patients 

with probable or definite ALS received OEC transplantation 

with 77.1% (252/327) neurological functional improvement. 

3) Patients with multiple cell transplants and long-term 

observation definitely can demonstrate neurological func-

tional and breathing ability recovery.

Autism
The research in the use of cellular therapy for autism has 

been promising. The beneficial results in this otherwise 

untreatable condition affecting one in every 160 children are 

significant and life altering. The following published works 

highlight this: 1) Sharma et al30 reported on 32  children 

diagnosed with autism on the basis of the Diagnostic and 

Statistical Manual of Mental Disorders, 4th edition, text 

revision (DSM-IV-TR) criteria. These children underwent 

a regime of intrathecal autologous BMMNCs transplan-

tation and multidisciplinary rehabilitation. Statistically 

significant improvements were noted on outcome measures 

like the Clinical Global Impact scale and the Indian Scale 

for Assessment of Autism, which grade the severity of the 

disease, and a clinically significant change was also found 

in functional independence, as measured on the Functional 

Independence Measure scale.37 2) Lv et al38 reported on 

their controlled clinical study that examined and compared 

the effects of cellular transplantation with controls. There 

were three groups: patients who received human cord blood 

mononuclear cells alone; those who received cord blood 

mononuclear cells in combination with umbilical cord-

derived mesenchymal stem cells; and the control group that 

received neither. Cells were transplanted intrathecally and 

intravenously. A total of 37 patients were divided into these 

three groups, and outcomes were measured with the Clinical 

Global Impact scale, the Childhood Autism Rating Scale, 

and the Chinese version of the Aberrant Behavior Checklist. 

Both groups who received transplantation showed statisti-

cally significant improvements as compared to the controls; 

however, the group that received a combination of therapies 

showed greater improvement.

Cerebral palsy
Various clinicians have published their findings in the 

use of cellular therapies in cerebral palsy. There are over 

19 published studies including 344 patients. Some of the 

salient studies are as follows: 1) Chen et al conducted a ran-

domized controlled clinical trial on 33 patients with cerebral 

palsy who were administered with olfactory ensheathing 

cells. The authors reported functional improvement in these 

patients.39 2) Chernykh et al conducted a study on 16 children 

with cerebral palsy using M2-like macrophage cells. These 

cells were found to improve the neurological status of the 

patients and were safe.40 3) Sharma el al conducted an open 

label non randomized study to find out effects of autologous 

BMMNCs intrathecal transplantation in 40 children suffer-

ing from cerebral palsy. Out of these 40 children 95% of 

the children showed improvement at 6 months. Six children 

underwent pre- and post- intervention Positron Emission 

Tomography-Computed Tomography scanning of the brain, 

which suggested improvement in the brain metabolism and 

function.41 These published clinical results are only some 

examples of a much larger group of work that clearly estab-

lish the importance of cellular therapy as an overall part of 

neurorestorative treatments.

In spite of this clinical progress and the increasing number 

of publications demonstrating the benefits of cellular therapy 

for incurable neurological diseases, the regulations and guide-

lines in most countries are not conducive to promoting clinical 

implementation. Cellular therapy is an extremely dynamic 

field and it should be regulated, but the regulatory bodies 

should take into consideration the fundamental differences 

between cellular therapy and drug therapy. The regulatory 

bodies need to take all of the published work noted earlier into 

account before forming new regulations for cell therapy.

Role of regulatory bodies governing 
research and treatments using 
cellular therapies
Although individual medical expertise and experiences are 

of importance and should be regarded as evidence, caution 

needs to be exercised so as to cause no harm. Regulatory 

bodies therefore have a great role to play. Regularizing and 

monitoring medical practices is very important to protect 

patients from harm; however, regulations should not restrict 

or slow down the development of newer medical treatments. 

We are therefore proposing an alternate way of looking at 

regulations for cellular therapy based on the established 

and published principles and methods. The following 

actionable recommendations are based on four important 

documents: 1) the World Medical Association (WMA) Decla-

ration of Helsinki – Ethical Principles for Medical Research 

 Involving Human Subjects; 2) the International Society for 
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 Cellular Therapy (ICST) “White paper” published in 2010 in 

 Cytotherapy; 3) the Beijing Declaration of the International 

Association of Neurorestoratology (IANR); and 4) new 

legislation passed in Japan in 2014 that revised the existing 

Pharmaceutical Affairs Law to define new medical products 

that contain stem cells, which were termed regenerative 

medicine products, and that offered fast-track approval for 

stem cell therapies.

Actionable recommendations
Acceptance of unproven cellular 
therapies for the treatment of incurable 
conditions (based on the world Medical 
Association’s Declaration of Helsinki)
Use of cellular therapies that are found to be safe should be 

permissible and ethical as a form of treatment for incurable 

disorders on the basis of the WMA Declaration of Helsinki: 

Ethical Principles for Medical Research Involving Human 

Subjects42 which, in its clause 37, states that:

In the treatment of an individual patient, where proven 

interventions do not exist or other known interventions 

have been ineffective, the physician, after seeking expert 

advice, with informed consent from the patient or a legally 

authorized representative, may use an unproven interven-

tion if in the physician’s judgment it offers hope of saving 

life, re-establishing health or alleviating suffering. This 

intervention should subsequently be made the object of 

research, designed to evaluate its safety and efficacy. In 

all cases, new information must be recorded and, where  

appropriate, made publicly available.

What this states is that it is ethical for a physician to 

treat a patient with an unproven therapy if no other treat-

ment options are available. All guidelines and regulations 

regarding cell therapy should consider this important part 

of the Helsinki Declaration. Therefore, there should be a 

distinction between diseases for which there are regularly 

accepted treatments and those for which there are not, and 

the guidelines and regulations should be more permissive for 

conditions that currently have no or unsatisfactory treatment 

options. Work being done by centers following this aspect 

of the Helsinki Declaration should be considered ethical 

and legitimate.

Legislation in various countries recognizes the compas-

sionate use of unproven therapies; European medicines 

agency, Committee for Medicinal Products for Human 

Use (CHMP), Evaluation of Medicines for Human Use: 

Regulation (EC) no 726/2004 of the European parliament 

and of the council article 83.2 of the European Union Legal 

Framework43 defines compassionate use as: 

A medicinal product available for compassionate reasons to a 

group of patients with a chronically or seriously debilitating 

disease or whose disease is considered to be life-threatening, 

and who cannot be treated satisfactorily by an authorized 

medicinal product. The medicinal product concerned must 

either be the subject of an application for a marketing autho-

rization or must be undergoing clinical trials.

Distinction between legitimate cell 
therapy medical services and fraudulent 
services (based on the iCST white paper)
Regulatory bodies need to differentiate between legitimate 

cell therapy medical services and fraudulent services.

The ICST “white paper” published in 2010 in Cytotherapy44 

gives clear guidelines for assessing the legitimacy and scien-

tific rigor of the centers conducting stem cell research and 

offering stem cell therapy. There are three points highlighted 

in this paper for the consumers that serve to be a distinction 

between legitimate and fraudulent centers. 

1.  The center providing the therapy must have scientific 

publications, presentations and recognition in their field 

of practice.

2.  There should be an established safety record of the 

center and if any adverse events are noted they should 

be published in the peer reviewed journals. 

3.  The therapies should be offered only after an informed 

consent which provides information on risks, benefits, 

cost of the therapy, other therapy options available, safety 

of the therapy, compensation provided by the investigator 

in case of any adverse event and any conflict of interest 

of the investigator. 

Therefore centers, whose work is peer reviewed, transpar-

ent, published in peer reviewed publications, presented in 

professional society presentations and has received scientific 

recognition; centers that have a good safety and regulatory his-

tory and the centers that have obtained informed consent may 

be considered as centers offering legitimate cell therapy.

Distinction between clinical trials  
and medical innovation (based  
on the iCST white paper)
The regulatory bodies should make a clear distinction between 

clinical trials and medical innovation. This distinction can 
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be made on the basis of the recommendations of the ICST 

white paper.44

The white paper characterizes cellular therapy as medical 

innovation if it is provided by a qualified health care profes-

sional in their field of practice. Under circumstances when 

patients are not eligible for the controlled trials but are 

seeking the therapy, the researchers can offer the unproven 

therapy as a treatment option only after truthfully and 

ethically informing the patient about the nature of these 

therapies. The white paper emphasizes on the possibility for 

co-existence of both the paradigms of medical research and 

medical innovation. 

Based on this, it can be stated that unapproved cell therapy 

should be considered as an ethical and legitimate part of 

medical innovation, so long as it is performed by quali-

fied health care professionals in their practice of medicine; 

the researchers are competent, and those seeking  treatment 

are truthfully and ethically informed. There is a role for both 

clinical trials and medical innovation in the cell therapy 

global community.

The basic right of a patient to seek 
treatment should be respected (based  
on the iCST white paper)
Current medical regulations may be viewed as violating the 

basic bioethical principle of the autonomy of the patients with 

reference to cellular therapy. Implementing evidence-based 

guidelines alone implies that the patients’ rights to choose 

a treatment that is safe are being denied. The ICST white 

paper44 is in agreement with this and states that the patients 

may seek cellular therapies, which is their right and unless 

there is a high probability of causing harm to the patient 

such a treatment should not be withheld by the institution. 

However, the patients also have a right to information and 

accurate information about the safety, side effects and effec-

tiveness of the treatment must be provided to the patients, 

prior to the therapy. Therefore when providing an innovative 

therapy, patients’ right to informed consent must be respected 

and the therapy should not be provided without obtaining an 

informed consent from the patient.

Based on this, it can be stated that the right to seek 

treatment is the fundamental right of the patients and their 

families, and that this should not be taken away by any regu-

latory or professional body. In addition, the patients have a 

right to information and a right to informed consent, which 

the treating physicians have to make available to the patients 

and their families.

Distinguishing various centers 
offering cellular therapy (based on the 
recommendation of the iCST white 
paper)
Various centers offering cellular therapy should be distin-

guished, as given in the ICST white paper,44 which states that 

the ICST guidelines should clearly divide and differentiate 

between:

1.  Approved/standard therapies (eg, hematopoietic stem 

cell transplant and other cellular therapies approved for 

marketing)

2.  Controlled clinical trials

3.  Valid compassionate use of unapproved therapies

4.  Treatments not subject to independent scientific and 

ethical review.

At present, most regulatory bodies only recognize: 

1) approved/standard therapies (eg, hematopoietic stem cell 

transplant and other cellular therapies approved for marketing); 

and 2) controlled clinical trials. Anything apart from this is not 

recognized as ethical or legal. We believe that 3) the valid com-

passionate use of unapproved therapies needs to be recognized 

as a separate, ethically accepted, and legitimate alternative.

Recognition of the importance of cellular 
therapy as part of neurorestorative 
therapies (based on the Beijing Declaration 
of the iANR)
The IANR, through its Beijing Declaration,45 highlights the 

importance of cellular therapies and recognizes the impor-

tance of small functional gains that can have a significant 

effect on the quality of life of patients. Clauses 2, 5, and 7 

of the Beijing Declaration state:

2.  Worldwide neurological impairment due to neuro-

degeneration and neural injury is a major factor reducing 

human longevity and quality of life. Neurorestoratology 

seeks therapeutic solutions to this problem.

5.  Neurorestorative therapies include regeneration and 

reconstruction of nervous tissues by transplantation of 

tissue, cells, or biomaterials and bioengineering, modula-

tion by electromagnetic stimulation, pharmaceutical or 

chemical therapies, and combinations of the above.

7.  Neurorestoratology recognizes the importance of small 

functional gains that have significant effects on quality of 

life. Neurorestoratology is interested in the mechanisms 

of spontaneous activity and enhancing this recovery.
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Regulations need to keep in mind the facts that small 

functional gains can have a significant effect of the quality 

of life of patients suffering from serious neurological dis-

orders, and that cellular therapy is an important component 

of neurorestoratology that needs to be encouraged and made 

more widely available.

Giving importance to practice-based 
evidence
While there is no questioning the important role of the prin-

ciples of EBM in the practice of modern medicine, there is 

now an emerging alternate view that maybe the stringent and 

demanding conditions of EBM are slowing down medical 

innovation.8,46–49 This is particularly relevant in the case of 

cellular therapy. In such a scenario, it is important to give 

importance to PBE.

Conventional EBM only recognizes class 1 evidence in 

the form multicentric RCTs as an acceptable standard for 

accepting any new treatment form as a standard of care. 

There are several reasons why RCTs may not necessarily be 

the only accepted evidence for cellular therapy.

1.  It may take several years in the field of cellular therapy 

to complete multicentric RCTs for all the different cell 

types.

2.  Such clinical trials are very expensive to do, and so they 

can be done only by large corporate organizations; this 

therefore excludes individual practicing physicians from 

being able to generate this type of clinical evidence.

3.  The concept of RCTs primarily originated to evaluate 

new drugs for their safety and efficacy. The only variable 

that evaluates a new molecule is the dose of the drug. 

In cellular therapy, however, there are multiple factors 

at play. There are different types of cell therapies and 

there are many variables, such as the number of cells, the 

methods of transplantation, etc. This means that even if 

an RCT is performed, then all that the RCT will prove 

is whether that particular type of cell, in that particular 

cell count, given in that particular way is effective or 

not. It will not mean that a different cell type given in a 

different cell dose or transplanted in a different manner 

will have the same results.

In view of this, PBE in the form of published papers show-

ing safety and efficacy should also be accepted as clinical 

evidence instead of depending on RCTs alone.

It is important to note that while no patients have been 

reported or known to have died due to cell therapy, there are 

thousands of patients dying whose lives could have been 

saved, had they had the opportunity to receive cell therapy. 

This is particularly true for patients suffering from ALS, 

Duchenne muscular dystrophy, and so on. In other words, 

patients are dying of diseases for which treatments are 

available but not accessible to patients due to regulatory 

constraints. Therefore, it is important that the regulatory 

authorities look at regulations for cellular therapy from the 

perspective of patients suffering from otherwise untreatable 

and life-threatening conditions.

A major controversial issue in this field is what should be 

the basis of accepting cell therapy as an approved mode of 

therapy for newer indications. In the field of Neurorestoratol-

ogy these include spinal cord injury, cerebrovascular acci-

dents, dementia and alzheimer’s, ALS, autism, cerebral palsy 

etc. Waiting for class 1 evidence in the form of prospective 

randomized controlled clinical trials will take several years. 

Till then hundreds of thousands of patients may be deprived 

of a treatment that is available but which they cannot receive 

because of regulatory considerations. At the same time there 

cannot be a blanket sanction to use cellular therapy for new 

indications. A middle ground by which patient safety is 

ensured and patients are not deprived of available treatments 

would be to accept published literature (case series, clinical 

studies, case reports) showing proven safety and presumed 

efficacy in peer reviewed journals as a basis for accepting 

new indications for the use of cellular therapy.

Regulations need to make a distinction 
between different types of cellular 
therapies
Unlike drug therapy, cellular therapy consists of very differ-

ent types of cells and it is important that regulations make a 

distinction between these different types of cells. Having com-

mon regulations for all cellular therapies would be like having 

common regulations for alcohol, sodas, and homemade orange 

juice, covering them all under the category of beverages.

It is important that the following distinctions are made:

1. allogenic or autologous;

2.  source of the cells (eg, embryonic, umbilical cord, adult 

stromal cells, induced pluripotent stem cells, olfactory 

ensheathing gial cells, etc; and

3.  significantly manipulated or minimally manipulated.

So, broadly speaking, cells that are autologous, of adult 

origin, and minimally manipulated should have more permis-

sive regulations than the cells that are allogenic, of embryonic 

origin, or significantly manipulated.
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Regulations in some countries such as the USA and Korea 

recognize this and make specific mention of excluding such 

cell therapy from the regulations.

The USA, Department of Health and Human Services, 

Code of Federal Regulations, Food and Drug Administra-

tion, Part 1271: Regulations for Human cells, Tissues, 

and Cellular and Tissue based products:50 The US Food 

and Drug Administration makes a clear distinction of 

minimally manipulated cells and autologous transplanta-

tion from other cell types when it states in its article 1271 

15B (Human cells, Tissues, and Cellular and Tissue based 

products), that ‘You are not required to comply with the 

requirements of this part if you are an establishment that 

removes human cells, tissues and cellular and tissue-based 

products from an individual and implants such products 

into the same individual during the same surgical proce-

dure’. What this implies is that minimally manipulated and 

autologous cell therapy should not have regulations that 

are in place for other human cells, tissues, tissue based 

products and drugs.

Korean Regulation on Review and Authorization of 

Biological Products:51 The Korean regulations on review and 

authorization of biological products also make this distinc-

tion since on page number 3 of the regulations document 

they have excluded minimally manipulated cells from their 

definition of cell therapy products. They state that ‘“cell 

therapy product” means a medicinal product manufactured 

through physical, chemical, and/or biological manipulation, 

such as in vitro culture of autologous, allogeneic, or xeno-

geneic cells. However, this definition does not apply to the 

case where a medical doctor performs minimal manipula-

tion which does not cause safety problems of autologous 

or allogeneic cells in the course of surgical operation or 

treatment at a medical center (simple separation, washing, 

freezing, thawing, and other manipulations, while maintain-

ing biological properties).

Adapting regulations from countries 
that have been progressive and more 
permissive of cellular therapies
Japanese regulations for regenerative medicine took a revo-

lutionary turn when a law called, regenerative medicine pro-

motion law, was passed by the Japanese Diet. In accordance 

with this law an act and a partial amendment in the existing 

law was implemented to promote stem cell therapy, assure 

safety of the therapy provided, and facilitate early and safe 

marketing of the stem cell products and therapies. The key 

elements of the new Japanese regulations are as follows:

1.  The Pharmaceuticals and medical devices agency, partial 

amendment of Pharmaceuticals Affairs law, renamed as 

Pharmaceuticals, Medical Devices, and Other Therapeu-

tic Products Act (PMD Act):52 A recent partial amend-

ment made by Pharmaceuticals and Medical Devices 

Agency (PMDA) in the Japanese Pharmaceutical Affairs 

law in 2013 that was implemented in 2014 has created 

a separate approval channel for regenerative medicine. 

Rather than using phased clinical trials, investigators 

will have to demonstrate efficacy in pilot studies of as 

few as 10 patients in one study if the change is dramatic 

enough or a few hundred when the improvement is mar-

ginal.53 If the efficacy can be surmised the treatment will 

be approved for marketing. At that stage the treatment 

could be approved for commercial use as well as national 

insurance coverage.

  In addition to promoting fast track marketing approval 

to the cell based products and therapies, PMDA and 

Ministry of Health, Labor, and Welfare (MHLW) also 

implemented two other acts to promote regenerative 

medicine.

2.  MHLW and PMDA act on safety of regenerative 

medicine.54 

  As per the act of safety of regenerative medicine 

the regenerative medicine products and treatments are 

categorized as regenerative medicine I (High risk), 

Regenerative medicine II (Medium risk) and Regenera-

tive medicine III (Low risk) (Figure 1). The approval 

channels and procedure for these classes of medicine 

are different. 

a)  Low risk regenerative medicine products (Class III): 

For low risk regenerative medicine products and 

treatments an approval is required to be granted 

from a specialized committee, Certified Committee 

for Regenerative Medicine. This committee includes 

experts in the regenerative medicine technologies as 

well as legal experts which is approved by the MHLW. 

This committee is from within the medical institute. 

A provision plan has to be submitted to the MHLW 

after hearing opinions of the Certified Committee 

for Regenerative Medicine and then implementation 

may be done.

b)  Medium risk regenerative medicine products 

(Class II): For medium risk regenerative medicine 

products additional oversight is added in the form 

of a Certified Special Committee for Regenerative 

Medicine, which consists of experts in the field of 

regenerative medicine with capabilities for special-
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ized investigation and objectivity. This committee 

is from outside of the institute. A provision plan 

has to be submitted to the MHLW after hearing 

opinions of the Certified Special Committee for 

Regenerative Medicine and then implementation 

may be done.

c)  High risk regenerative medicine products (Class I): 

For high risk regenerative medicine products, after 

approval from Certified Special Committee for 

Regenerative Medicine the MHLW will impose a 

certain period of restricted implementation during 

which the MHLW will confirm the safety etc, by 

hearing opinions of the Health Science Council. The 

MHLW can order change of the plan if there is non-

conformity to the standards of safety. 

   Thus the Japanese government has lowered the bar 

for regenerative therapies dramatically by requiring 

limited safety and efficacy data and offering a fast 

track clearance method. It has made three classifica-

tions of regenerative medicine based on risk, with 

the low risk category only requiring an institutional 

committee approval, the medium risk requiring the 

approval from a committee outside the institute and 

the high risk having a very stringent regulatory pro-

cess. Regulatory bodies from other countries should 

consider following the Japanese model of regulations 

for regenerative therapies.

Korean Food and Drug Association (KFDA) Regulation 

on review and authorization of biological products, Article 

41:51 In addition to excluding minimally manipulated cells 

from the definition of cell therapy product, the KFDA also 

has a fast track review process for the use of cell therapy in 

life threatening, serious diseases and conditions for which 

treatment is not possible with existing therapy. The article 

41 states that a fast track review process or allowance of post 

marketing submission of some of the documents may be per-

mitted for: 1) therapies and medicinal products for diseases 

like AIDS, cancer and other life threatening or serious ill-

nesses, 2) therapies and medicinal products for diseases that 

have no existing treatment, and 3) therapies and medicinal 

products that have a preventive or therapeutic effect against 

pandemic infectious diseases. 

The Korean regulations recognize that minimally manipu-

lated cell therapy need not have the same regulations as other 

cell products and that a fast track clearance should be given 

for treatment of medical conditions that are serious and have 

no other treatment options. Other regulatory bodies need 

to keep these two important points in consideration whilst 

framing their regulations.

Figure 1 Categorization of regenerative medicine. 
Notes: aCertified Committee for Regenerative Medicine is a council-type committee consisting of knowledgeable persons including experts on the technologies of 
regenerative medicine or legal matters, which is approved by the Minister of HLW through certain formalities. Certified Special Committee for Regenerative Medicine is 
the Certified Committee for Regenerative Medicine with specifically advanced investigation capability and objectivity. bThe procedure of submitting a provision plan will be 
obligated. Penalties will be imposed if regenerative medicine is provided without submitting a provision plan. Data from Ministry of Health and welfare Japan.54
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Two sides of the coin
Although the recommendations noted herein would make cell 

therapy more easily available for otherwise incurable medical 

conditions, concerns have been raised regarding the possible 

negative impact of these on research and patient care.55 The 

currently followed principles of EBM ensure that only a 

definitively proven safe and effective treatment becomes the 

standard of care. It is possible that  overenthusiastic  researchers 

and scientists may overestimate the potential of cellular 

therapy. There have been surgical and medical procedures that 

evolved as medical innovations later lost their validity when 

tested with clinical trials.49 Balancing of both these aspects of 

flexible regulations and EBM is a delicate matter. Both these 

aspects are best described in a quote from President Barack 

Obama’s speech, when he lifted the ban on federal funding 

for embryonic stem cell research, on March 9, 2009:56

There is no finish line in the work of science. The race is 

always with us – the urgent work of giving substance to 

hope and answering those many bedside prayers, of seek-

ing a day when words like “terminal” and “incurable” are 

finally retired from our vocabulary.

Conclusion
Cellular therapy is a new paradigm in the practice of medi-

cine, since never before in the history of modern medicine 

have we had the capability to repair and replace damaged 

tissue. This is an opportunity of epic proportions, as we have 

a greater aging population worldwide, which is likely to be 

affected by many of the degenerative processes that cellular 

therapy can help with. The possible benefits to humanity as 

a whole are unprecedented. In no other field of medicine 

have regulations slowed down the development of a field 

as in cellular therapy. Therefore the regulators and decision 

makers from different countries must take into account the 

following actionable recommendations: 1) Cellular therapy 

should have a separate faster regulatory pathway in com-

parison to regulations for drugs, 2) Low risk cell therapy 

such as autologous and minimally manipulated cell therapy 

should either be excluded from the regulations or should 

be permitted with institutional oversight only, 3) Fast track 

approval should be given for the use of cellular therapy for 

serious medical conditions and for those that have no other 

treatment options, and 4) Newer indications for the use of 

cellular therapy should be considered as acceptable based 

on existing publications demonstrating proven safety and 

presumed efficacy in peer reviewed journals.

With the above principles it is possible to have more 

permissive regulations for cellular therapy so that we shall be 

able to simultaneously ensure that the patients with serious 

illnesses get the benefits of cellular therapy whilst an adequate 

check is kept on the medical practices in this field to ensure 

patient safety.
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