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Presentation Overview

= Qversight of Human Gene Transfer (HGT)
Research
o Recent Amendment to the NIH
Guidelines




NIH Guidelines for Research Involving
Recombinant or Synthetic Nucleic Acid Molecules

NIH GUIDELINES FOR RESEARCH

= Evolving, scientifically-

NUCLEIC ACID MOLECULES
(NIH GUIDELINES)

responsive document

APRIL 2019

o Multiple revisions since 1976

o Latest version — April 2019

https://osp.od.nih.gov/biotechnology/nih-guidelines/




1974 @

NIH becomes locus of rDNA research
oversight; Recombinant DNA Advisory
Committee (RAC) established

@ 1975
RAC develops biosafety guidelines after
Asilomar Conference

1976 @

NIH Guidelines for Research Involving
H G I Recombinant DMNA Molecules published

[ [
limeline
MIH director approves first gene-therapy

protocel under NIH Guidelines;
first gene-therapy administration occurs

@ 1934
FDA begins to regulate gene-therapy
products

1991

FDA issues first guidance document,
Points to Consider in Human Somatic Cell
Therapy and Gene Therapy

1997

MNIH eliminates director approwval

of individual protocols; FDA assumes sale
authority to approve gene-therapy protocols

1999
Death of Jesse Gelsinger, research
participant in a gene-therapy clinical trial

2000

FDA starts gene-therapy clinical trials
monitoring plan to strengthen protections
for trial participants

2000—-2002

MIH and FDA harmonize requirements
for reporting serious adverse events;
ClinicalTrials.gov launched

2003 @
FDA issues temporary moratorium on use
of retroviral vectors in blood stem cells
because of risk of insertional mutagenesis
resulting in malignancy @0 2014
1IOM report recommends limiting RAC
review to exceptional protocols

2016 @
MNIH implements streamlining of protocol
submission and review

@ 2017

FDA approves first gene-therapy products;
revised Common Rule strengthens research
participant protections

2018 @
MNIH and FDA propose elimination
of unnecessary duplicative oversight;
RAC to focus on emerging bictechnology
issues; FDA draft guidance on
gene therapy published




HGT - We’ve Come A Long Way...

= Significant progress, several FDA approved products
a As of September 2018, more than 700 active
investigational gene therapy products have been
submitted to the FDA for review

Rewriting Life

FDA Approves
Groundbreaking Gene
Therapy for Cancer

The treatment will be sold by Novartis for $475,000.

by Emily Mullin  August 30, 2017

4 L B
revolutionary cancer thera py that uses genetically engineered * "-l“: F Eﬂv F—.ﬁ X [}
immune cells has been approved by the U.S. Food and Drug .an | e~ .

Administration, ushering in a new era of cancer treatment.




HGT - We’ve Come A Long Way...

* Oversight has evolved

a ClinicalTrials.gov provides transparency
for all clinical trials; R RIammmmmmmm—

[} R85 Foed for studics Found by yeur scarch that were recetved in the last 1 days

o Human research participants protections "
strengthened by changes to Common e
Rule; o S

o FDA recent draft guidances Revised Common Rule
(m a n Ufa ctu ri n g y LT F U y CI i n i cal The U.S. Depariment of Health and Human Services and fifteen other Federal Departments and

Agencies have issued final revisions to the Federal Policy for the Protection of Human Subjects (the

d eve I o p m e n t) Common Rule). A final rule was published in the Federal Register (FR) on January 19, 2017, and was

amended to delay the effective and compliance dates on January 22, 2018 and June 19, 2018.

n ] | ] n | ]
| D I c at o e e a d e o t The revised Common Rule is effective July 19, 2018; note that from July 19, 2018 through January 20,
u I I n I n r V I W n r r I n 2019 institutions are not permitted to implement the entirety of the revised Common Rule. This is
ff d d h f I u n I explained in the transition provision (45 CFR 46.101(1), as amended June 19, 2018).
not afforded to other areas of clinica | ;
In order to understand the regulatory text of the revised Common Rule, OHRP recommends reviewing
res e a rc h the preamble and regulatory text from

» Tnefinal rule to revise the Common Rule - PDF (published January 19, 2017)

Hidhn snsdisns What are ol senking sew volinis, o Display Options




From “Emerging” to “Emerged”:

The Next Phase of HGT Oversight

proposing new efforts to encoar-
age further advances in this mp-
idly evolving field.

The potential to alter human
genes directly was first recognized
nearly 50 years ago, around the
same time as initial groundbreak-
ing advances were being made in
recombinant DNA technology. AF
ter intense discussions regarding
the ethical, legal, and social im-
plications of this technology, con-
versations were initiated ar the
NIH that led to the establish-
ment of the Recombinant DNA
Advisary Committee [RAC) in
1974. The RAC’s mission was to
advise the NIH director on re-
search that used emerging tech-
nologies involving manipulation
of nucleic acids — a mission that
was eventually expanded to encom-
pass the review and discussion of
protocols for gene therapy in hu-
mans. In 1990, the FDA oversaw
the first 115, human gene-therapy
trial, which involved pediatric pa-

The Mew England Joumal of Medicine
Downloaded from nejm arg 2t NIH Libury an August 21, 2018, For personal use anly |
Copysight © 218 Massachuseits Medical Socicty. Al righis

The Next Phase of Human Gene-Therapy Oversight

D., Ph.D., and Scott Gottlieb, M.D.

tients with adenosine dea
deficiency and was cond
at the NIH Clinical Cen
Bethesda, Maryland

Although no major safery
cerns were initially reported|
the course of the 1990s
«came evident that many que:
regarding the safety and «ff
of gene therapy remained
swered. These unknowns
brought into sharp focus in
when Jesse Gelsinger died
massive immune response dj
a safity trial of gene therag
ornithine transcarbamylase
ciency? This tragic death I
closer scrutiny of the field
cluding a greater focus on
dialogue and increased regul
oversight.

Since that time, a tremer)
amount of scientific work
to gene therapy has been corf
ed with support from gof
ment agencies, academic inf
tions, and commercial spor

N ENGL) MED

The NEW ENGLAND JOURNAL of MEDICINE

These efforts have increased undee-
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| attend many meetings on policy, ethical, safety, and security issues related to “emerging biotechnologies.”
Much like the scientists gathered more than 40 years ago at the Asilomar conference center to discuss the
uncertain risk land: of the then ging science of bii DNA (rDNA), the research community
continues to try to balance the promise and opportunity of rapidly advancing science with its safe and
ethical use. While we have all grown expert at recognizing new areas of science that challenge our current
under ding or igh we have largely ignored answering the question, “When has science
progressed to the point that we no longer id. hing an ing bit hnology'?”

6, 2018

Statement on modernizing human
gene therapy oversight

ntering a new age of gene therapy,

ich years of painstaking research

n to yield products that are

g & meaningful benefit to human

h the past year, three new gene

products have been approved by

food and Drug Administration

kreat lymphoblastic leukemia,

ha, and vision loss, demonstrating

far this field has come. FDA

ioner Dr. Scott Gottlieb and [

h the history and future of our
respective roles in ensuring the
gene therapy and other

ologies in & Perspective published

bw England fournal of Medicined.

In this expandable image, a new g
injected into an adenowirus vector,
used to introduce the medified DN
human cell. If the treatment is succ
new gene will make a fu nal protein.




Notice of Final Action
Federal Register (April 25,
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(V) Notice

inal Action Under the NIH Guidelines for Research Involving
ecombinant or Synthetic Nucleic Acid Molecules (NIH
uidelines)

|A Notice by the National Institutes of Health on 04/26/2019

BP0 a3 %0

Effective Immediately

PUBLISHED DOCUMENT

AGENCY:

National Institutes of Health, HHS.

ACTION:

Notiee of changes to the NTH Guidelines.

SUMMARY:

This notice sets forth final changes to the NIH Guidelines for Research Involving
f (NIH Guideli to
streamline oversight for human gene transfer clinical research protocols and

or Synthetic Nucleic Acid.

reduce duplicative reperting requirements already captured within the existing
regulatory framework, as initially outlined by the NIH Office of Science Policy
(OSP) in a Federal Register notice issued on August 17, 2018. Following the.
solicitation of public comment on its original proposal, the NIH is amending the
NIH Guidelines to: (A) Delete the NIH protocol registration submission and
reporting requirements under Appendix M of the NTH Guidelines, and (B)
modify the roles and responsibilities of entities that involve human gene transfer
and the Recombinant DNA Advisory Committee (RAC).

Printed version:
PDF
Publication Date:
04/26/2019
Agencies:
National Institutes of Health
Dates:

Changes outiined in this notice
will be effective upon
publication in the Federal
Register.

Document Type:

Notice

Jocument Citation:

84 FR 17858

Page:
17858-17866 (9 pages)
Document Number:
2019-08462

DOCUMENT DETAILS

Page views:
553
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Amendment of HGT Oversight
Under the NIH Guidelines

= April 2019 - Publication of Federal Register Notice
to streamline HGT oversight

aNIH no longer accepting new HGT protocols, annual reports,
safety reports, amendments or other documentation required
for previously registered protocols under the NIH Guidelines

a NIH not convening the RAC to review individual protocols

A



Amendment of HGT Oversight
Under the NIH Guidelines

" Institutional Biosafety Committees (IBCs) and Institutional Review
Boards (IRBs) not required to submit documentation to the NIH
assessing whether a particular protocol meets the criteria for RAC
review

= Other roles and responsibilities of IBCs at the local level, including
review and approval of HGT research, continue as described in the
NIH Guidelines

" Investigator or Sponsor remain responsible for ensuring FDA
regulatory requirements and all other relevant requirements are
met prior to proceeding with the trial




Amendments to the NIH Guidelines

ENTITY PREVIOUS CURRENT
RESPONSIBILITIES RESPONSIBILITIES

= Review and approve = Review and approve
individual HGT protocols individual HGT protocols

Review biosafety, Review biosafety

clinical, and human aspects (e.g.
subjects aspects (e.g., administration,
INSTITUTIONAL J pects (e.g ,
Informed Consent shedding) of HGT
BIOSAFETY
Documents) of HGT protocols
COMMITTEES (IBCS)
protocols

= May complete any

= Continue oversight of oversight after time of

safety reporting after final administration or
time of administration end point based on

biosafety assessment



Amendments to the NIH Guidelines

PREVIOUS CURRENT

ENTITY

RESPONSIBILITIES RESPONSIBILITIES

= Ensure all requirements = Comply with the NIH
for protocol submission, Guidelines in the conduct
review and reporting for of recombinant or
HGT protocols are synthetic nucleic acid
addressed molecule research

PRINCIPAL
WS e LN () = Comply with the NIH
Guidelines in the conduct
of recombinant or
synthetic nucleic acid
molecule research




Amendments to the NIH Guidelines

PREVIOUS
ENTITY RESPONSIBILITIES RESPONSIBILITIES NOW

= Responsibilities specified ® Responsibilities specified in
in the NIH Guidelines and ~ committee charter

: committee charter
Novel and Exceptional Provide advice to NIH

Technology and Director on matters

e Provide public forum for (scientific, ethical and social
Research Advisory : i '
review of exceptional issues) related to the

conduct and oversight of
transfer (HGT) protocols research involving emerging
biotechnologies in

Provide advice on biomedical sciences
biosafety guidance and

amendment of the NIH " No review of individual
Guidelines protocols

ST EEHNISABEON  jndividual human gene




Presentation Overview

" QOversight of Emerging Technology
o Evolution of the RAC > NEXTRAC
a NIH Guidelines for the 215t Century




Introducing the NEXTRAC

Novel and Exceptional Technology and Research Advisory Committee

Reckoning the potential of CRISPR/Cas9 tech,
NIH launches $190M genome editing research
initiative

= Advise the NIH Director on scientific,
safety, ethical and social issues
associated with emerging

biotechnologies

o E.g., gene editing, gene drives, synthetic biology,
neurotechnology, etc.

NIH.gov ‘ Blog Home ‘ Director's Album

synthetic biology

Creative Minds: Giving Bacteria Needles to Fight Intestinal

Disease
Posted on October 5th, 2017 by Dr. Francis Collins

o Cutting edge clinical applications?

= Facilitate transparent public discourse




Inaugural Meeting of the NEXTRAC

As part of the meeting, the NEXTRAC will:

= Receive its formal charge from Dr. Collins;

" |dentify pathways for responsible innovation in emerging
biotechnologies;

= Discuss characteristics of emerging biotechnologies; and

" Analyze proactive approaches to addressing scientific and societal
implications of emerging biotechnologies




Inaugural Meeting of the NEXTRAC

December 5-6, 2019
NIH Campus, Bethesda

More information about the meeting, including a draft agenda
and videocast information can be found at:

https://osp.od.nih.gov/biotechnology/novel-exceptional-
technology-research-advisory-committee/



https://osp.od.nih.gov/biotechnology/novel-exceptional-technology-research-advisory-committee/

215t Century NIH Guidelines

NIH GUIDEL [nFe |
LINES

iy W

1
The NIH Guidelines cannot anticipate every possible situation...

As new techniques develop, the NIH Guidelines should be periodically reviewed to
determine whether and how such research should be explicitly addressed.
It is the responsibility of the institution and those associated with it to adhere to the
intent of the NIH Guidelines as well as to their specifics.”

A



Some Questions...

= We need to examine the current biosafety risk assessment framework to
ensure we can adequately identify and manage potential safety issues
posed by the application of emerging biotechnologies and new

capabilities in the life sciences
o What is future role of the NIH Guidelines within the overall context of the
biosafety oversight system in the U.S.?
o What is the future role of the RAC within this system?

= We need to develop flexible/dynamic oversight framework that evolves

with the technology
o How do we ensure our oversight system keeps current and allows science to

proceed safely and responsibly?



More Questions...

= Scope of the NIH biosafety oversight system
o What should be captured in our biosafety oversight system?
o Need to focus on the applications of the technology, vs. technology
itself?

= Appropriate levels of oversight (local/federal)

o Do some of the routine research protocols employed today still
require the level of oversight that is currently in place in the NIH
Guidelines?

a If we were to concentrate our oversight where it would be most
beneficial from a risk management perspective, where might we

focus our attention?



Yet More Questions...

How do we anticipate an emerging biotechnology that will create
policy/safety/ethical/security challenges?

Can potential risks posed by emerging biotechnologies and new
capabilities be managed by the current NIH governance structure for

biosafety oversight (i.e IBCs)?

Is there a need for additional biosafety guidance to address new
capabilities?

When has an emerging technology “emerged”?

A



Emerging Technologies: Important Semantics

Technologies/Research Tools

® Genetic Engineering ® Synthetic Biology
¢ Gene Editing

[ Tools # Applications ]

Applications

e Somatic Gene Therapy ® Germline Modification e
Antimicrobials ® Organism Creation/Modification e
e Gene Drives ¢




Emerging Biotechnologies:

Science

Brian Madcux, who has Hunter syndrome, has received a treatment aimed at editing the genome of his liver
cells. AP PHOTO/ERIC RISBERG

A human has been injected with gene-editing tools to
cure his disabling disease. Here's what you need to
know

By Jocelyn Kaiser | Nov. 15,2017, 6:00 PM

iplY U.S. FOOD & DRUG

ADMINISTRATION

FDA approval brings first gene therapy to the
United States

CAR Tcell therapy approved to treat certain children and young adults with B-cell acute lymphoblastic

leukemia

For Immediate November 22, 2017
Release

The Promise...

CRISPR treatment for rare genetic eye disorder gains
FDA study approva

Damian Garde | STAT | December 10, 2018

Days after a Chinese researcher incensed the world of science with claims of editing the
genomes of twin girls, an American company is plotting a CRISPR trial of its own. But
in place of the secrecy and stagecraft that marked the Chinese experiment, Editas
Medicine went the old-fashioned way: waiting for approval from the Food and Drug
Administration.

WIREER

MEGAN MOLTEN] SCIENCE 01.16.19 04:30 PM

ANTIBIOTICS ARE FAILING US.
ﬁ%g{ﬁlSOURlHJMMEROF

Leeeeceect
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Antibi

nfections, which sicken more than two
ds of 23,000,

F8 BJARTE RETTEOAL/GETIY IMAGES

NIH Director's Blog

Gene Editing in Dogs Boosts Hope for Kids with
Muscular Dystrophy

Posted on September 11th, 2018 by Dr. F

Untreated
Caption A CHIFE,

CRISPR and cther gene-editing toois at ;mm s for curing a wice range of devastating condition:
D

-

Genetically engineered pilets free of reroviral sequences may provide safer organs for human transplant, ece

CRISPR slices virus genes out of pigs, but will it make
organ transplants to humans safer?

By Kelly Servick | Aug. 10,2017, 2:00 PM




Emerging Biotechnologies: The Peril...

€he New York Eimes

As D.1.Y. Gene Editing Gains Popularity,
‘Someone Is Going to Get Hurt’

By Emily Baumgaertner
May 14, 2018

Daily Wlail

sparking ethical debate

By AFP
PUBLISHED: 06:08 EDT, 6 September 2016

Controversial 'gene drive' research

The Telegraph

GM mosquitoes: playing with
God or the only way to wipe
out malaria?

By Sophie Arie

5 FEBRUARY 2019

CRISPR—a weapon of mass destruction?

By Kelly Servick | Feb. 11,2016, 4:45 PM

@ The CRISPR machines
that can wipe out
entire species

€he New Jork Eimes Magazine

The Biotech Death of Jesse Gelsinger




Next Steps for the NIH Guidelines

= Continue the important dialogue on issues related to
emerging biotechnologies and the future direction of
biosafety oversight

" Provide opportunities for stakeholders to provide input to NIH
on a path forward in considering potential revisions to the NIH
Guidelines




Parting Thoughts...

= Life sciences research is a vitally important endeavor that has
contributed to biomedical and public health advances,

improvements in agriculture, environmental quality, and much
more.

=" We can facilitate the conduct of beneficial biological research

while maintaining a comprehensive biosafety oversight system
to protect public health and national security.

= As a society, we must carefully consider aspects of emerging

biotechnological capabilities, while maximizing the benefits of
biotechnology for all humankind.




Parting Thoughts...

= |deally, we need to develop a flexible and dynamic oversight framework
that enables us to assess and manage potential risks posed by the
application of emerging biotechnologies in a proactive way.

= |t is vital we train our scientists to uphold the highest standards of
biosafety as part of responsible conduct of research.

= We look forward to hearing from you as we consider how best to evolve
our biosafety oversight framework into 215t Century.




Contact Us:

= About the changes or the NIH Guidelines in general:

NIHGuidelines@od.nih.gov

= Find us on the web at:

osp.od.nih.gov




Thank you for your attention!
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