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Stem Cell Research: Excitement



Stem Cell Research: Scrutiny



Complexities in Collaboration

Which rules should be 
followed when collaborating?

Some countries facilitate hESC 
- others prohibit it

Debates about appropriate 
practices, provenance, consent

Difficulties at maintaining scientific 
integrity at a distance



•National Research Council and Institute of 
Medicine (of the National Academies), 2005
•International Society for Stem Cell Research 
(ISSCR), 2006

Professional Guidelines



Recommendations for Oversight of 
hESC Research

• Local oversight: Each institution should 
establish an oversight committee to 
review and monitor all proposals to 
conduct hESC research          

• ESCRO/SCRO committees should include 
representatives of the public and 
persons with expertise in developmental 
biology, stem cell research, molecular 
biology, assisted reproduction, and 
ethical and legal issues in hESC research



SCRO Review

• Ethically and scientifically sound
• Considers compliance with applicable 

government regulations and institutional 
policies related to stem cells and research



Guidelines for the Clinical Translation 
of Stem Cells 

• Multidisciplinary task force representing 13 
countries convened by the ISSCR

• Released 12/2008
• Available at www.isscr.org

http://www.isscr.org/


Intent
…that basic stem cell research is responsibly translated 
into appropriate clinical applications for treating 
patients. 



Scope of the Guidelines

• Cell processing and manufacturing 
• Pre-clinical studies 
• Clinical research
• Medical innovation
• Social justice 



Scientific Advances

• Induced pluripotent stem cells
• Mitochondrial replacement therapy
• Gene editing technologies



Evolving Research Ethics Issues

• Immortalized cell lines
• Fetal tissue research
• Chimeras
• Clinical trial registration and reporting
• Expanded use of unproven stem cell-based 

interventions



Revising the Guidelines

• Multidisciplinary international task force 
• Combine separate guidelines into a single document
• Account for scientific progress and emerging 

bioethics issues
• External review by over 100 individuals with diverse 

expertise
• Final guidelines released 12 May 2016





Clinical Pathways

Translational
Research Innovation

Clinical Care
Inappropriate Use



Introduction of hESCs into Humans
• Pre-clinical testing with animal models
• Quality control of hESC lines and their derivatives
• Selection of subjects (e.g., the appropriateness of 

using healthy volunteers in early human trials)
• Risk of diseases (e.g., from cells cultured in mouse 

feeder layers)
• Risk of transfer of genetic disorders
• Risks of misdifferentiation, mistargeting, tumor 

formation, and immune rejection 
• Risk of uncontrolled cell growth



Clinical Pathways

Translational
Research Innovation

Clinical Care
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30 year anniversary





Selected Conditions Treated

• Cancers
– ALL, AML, CML

• Bone marrow failure syndromes
– Aplastic anemia, Fanconi’s

• Hemoglobinopathies
– Sickle cell, thallassemia

• Inborn errors
– SCID



HDCT/ABMT or Breast Cancer

• Rapid dissemination of an innovative therapy 
offering hope

• >30,000 women received it before it was 
shown to be ineffective







https://www.vanityfair.com/news/2016/01/c
elebrity-surgeon-nbc-news-producer-scam



https://www.vanityfair.com/news/2016/01/cel
ebrity-surgeon-nbc-news-producer-scam



Clinical Translation of Stem Cells 

1. Cell Processing and Manufacture 
2. Preclinical Studies 
3. Clinical Research
4. Stem Cell-based Medical Innovation 
5. Clinical Application 



Provision of Innovative Care 

“Clinician-scientists may provide unproven stem 
cell-based interventions to at most a very small 
number of patients outside the context of a 
formal clinical trial and according to the highly 
restrictive provisions outlined in this section.”

(ISSCR, 2017, 3.4.1)



Provisions for Innovative Care

• There is a written plan
• Plan is approved through peer review
• Patient not eligible for a trial
• Institution is accountable
• Personnel are qualified
• Voluntary informed consent
• Action plan for adverse events
• Resources for complications
• Commitment to contribute to generalizable 

knowledge



Clinical Pathways
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JAMA Published online September 19, 2018





Lau, et al. Cell Stem Cell, 2008



Zarzeczny, et al. Nature 
Biotechnology,  2010





NEJM 2017; 376 (11)



Challenge of Unproven Therapies

• The delivery of unproven stem cell-based interventions 
has flourished as regulators have struggled to establish 
new rules for cellular therapies
– Approximately 100 new clinics open in the US alone each year 

(Turner/Knoepfler)
– Patchwork of regulations across the world, allows delivery to 

change jurisdictions to avoid regulations

• Clinics may mislead patients with exaggerated promises in 
direct to consumer advertising and using tokens of 
legitimacy

• Patients may not have all the information they need to 
make decisions about their care

Perspect Biol Med 2018; 61: 1-6. 





• Nine things to Know about Stem Cell Treatments
• Stem Cell Treatments: What to Ask

http://www.closerlookatstemcells.org/



Lynch HF, Zettler PJ, Sarpatwari A. JAMA 2018;320:869-870.



Needed Actions

• Regulators filling gaps in current policies and 
to enforce them

• Scientists engaging in responsible research
• Clinicians delivering SCBIs that are likely to be 

helpful
• Professional societies articulating appropriate 

standards and guidelines

Stem Cell Reports 2018; 11: 1021-1025



Additional Approaches

• ISSCR Consent Template
• Properly curated registries
• Sophisticated social media engagement



Closing Comments
• Stem cell research raises ethical issues across 

the clinical translation cascade
• Innovation and early access to cell-based 

interventions has resulted in enormous 
benefits and enormous harms



Thanks! 


