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Letter from the CEO

2019 was a great year in the cell and gene therapy sector, as well as for the Alliance for Regenerative 

Medicine (ARM). ARM’s role as the convener and voice of the cell, gene, and tissue-based therapeutic sector 

continued to expand globally.

The number of approved products grew significantly, with gene therapies for spinal muscular atrophy 
(AveXis / Novartis’s Zolgensma), beta thalassemia (bluebird bio’s Zynteglo), and critical limb ischemia 
(AnGes’s Collategene) receiving their first approval in the US, Europe, and Japan, respectively. CAR-T 
therapies received additional approvals in Canada (Kite / Gilead’s Yescarta) and Japan (Novartis’s Kymriah). 
In 2019, developers filed for marketing authorizations for 10+ regenerative medicines, many of which 
we expect to be approved in 2020. Within the next 1-2 years, the number of approved gene therapies is 

expected to double.

These approvals meant a growing number of patients suffering from a diverse array of serious diseases  

and disorders were able to receive transformative, innovative treatments. We estimate that 4,500 to 5,000 

people have been treated with FDA and EMA approved gene therapies and gene-modified cell therapies, 
with thousands of additional patients benefitting from earlier cell and tissue products. The number of 
patients targeted for enrollment in regenerative medicine clinical trials has climbed to 60,000+ globally.

Here at ARM, the growth of the sector has supported terrific growth in our organization and activity. We now 
have more than 350 member organizations, and our collective work effectively addresses the key challenges 

to sustainable success in the sector:

• Achieving clear, predictable, and harmonized regulatory pathways

• Enabling effective market access and value-based reimbursement policies

• Overcoming manufacturing hurdles

• Conducting original sector analysis, communication, and policymaker education

• Facilitating sustainable access to capital

The following pages detail our activities in these areas as well as some of our key advocacy wins in 2019. 

But there is still much to do.  

We’re grateful for the support that the leading companies, research institutions, and patient advocates in  

the space have provided to ARM. We look forward to our ongoing engagement with legislators, 

regulators, and payers in the US and Europe.

Together, we’re committed to ensuring that patients will be able to access these lifechanging, safe, and 

effective therapies.

Janet Lambert
Chief Executive Officer
Alliance for Regenerative Medicine
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ARM Membership Report

Corporations (Revenue > $50M)

Corporations (Revenue < $50M, < 100 Full Time Employees)

Corporations (Revenue < $50M, > 100 Full Time Employees)

Non-Profit Institutions
Academic Institutions

Affiliates & Financial Institutions

Organization Type

Gene Therapy

Cell Therapy

Gene & Cell Therapy

Tissue Engineering

CMOs and CROs

Service Providers

Advocacy Organizations

Research Organizations

Organization Focus

ARM’s membership has increased from 274 members at the end of 2017 to 350 members at the end of 2019. 

In 2019 alone, ARM membership grew by 15 percent.
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ARM Members

4BIO Capital*
4D Molecular Tx
AABB
Abeona Tx
Accelerated Bio
ACF Bioservices
Adaptimmune
Adicet Bio*
Adverum Bio
AGTC
Aivita Biomedical*
Akouos*
Akron Bio
Albumedix 
Aldevron
Alpha-1 Foundation 
Ambys*
American 
Association of 
Tissue Banks

American Gene 
Technologies 
International

American Society of 
Plastic Surgeons

Amicus*
Andalusian Initiative 
for Advanced 
Therapies

ANEMOCYTE 
Angiocrine Bio
apceth Biopharma*
Archbow Consulting*
Artiva Bio*
Aruvant*
Aseptic 
Technologies*

ASGCT
AskBio*
Aspect Biosystems 
Asset Management 
Company

Association of 
Clinical Research 
Organizations

Astellas
Atara Bio 
Athersys
Audentes Tx
AusBiotech
Autolus*
Avectas
Avery Tx
Avita Medical
AVM Bio 
AVROBIO
AxoGen
Axovant 
B-MoGen
Barkey*

Baylor College  
of Medicine

Be the Match 
Biotherapies 

Bellicum Pharma
BioBridge Global
BioCardia
BioLife Solutions
BioMarin
BioStage
Biotech Mountains
Blood Centers of 
America 

bluebird bio
BlueRock Tx
Bone Tx
BrainStorm Cell Tx
Brainxell 
Brammer Bio
C3i 
Cabaletta Bio*
Caladrius Bio 
Capricor Tx
Cardinal Health 
Caribou Bio  
Carisma
Carpenter 
Consulting 

Cartherics*
Celavie Bio*
Celgene (BMS)
CEO Council for 
Growth*

CGT Catapult
Cell Medica
Cellatoz*
CellCAN*
Cellect Bio*
CellGenix
Cello Health
CBMG*
Cellular Technology 
Limited

Celonic 
Celsense
Center for the 
Advancement of 
Science in Space

CCRM
Century Tx*
Cevec*
Chemelot 
CIRM
City of Hope
Cleveland Clinic 
Cleveland Cord 
Blood Center

ClinicalMind
Coalition for Clinical 
Trials Awareness

Cobra Bio*

Cognate Bio
CombiGene
Cook Myosite*
Cornell University
Covance*
CRISPR Tx
Cryoport Systems
CSL 
CTI Clinical Trial and 
Consulting Services

CureDuchenne*
Cynata Tx
Dark Horse 
Consulting 

DiscGenics
EB Research 
Partnership 

Editas Medicine
Elevate Bio*
Emerging Therapy 
Solutions*

Encoded Tx*
Enzyvant Tx
ERA Consulting 
ESGCT
EVERSANA*
EveryLife Foundation 
for Rare Diseases

Evidera
ExCellThera 
Exogrades*
Falcon Tx 
FARA
Fate Tx
Fibrocell Science
Fight Colorectal 
Cancer

Flexion Tx 
Fondazione Telethon
Foundation for 
Biomedical 
Research and 
Innovation

Fraunhofer Institute 
for Cell Therapy 
and Immunology

Fred Hutchinson 
Cancer Research 
Center

Frequency Tx
Fresenius Kabi*
FUJIFILM Cellular 
Dynamics

G-CON*
GalbraithWight* 
Gamida Cell*
GammaDelta Tx
GE Healthcare
GE2P2*
Gemini BioProducts*
Generation Bio*

GENETHON
Genprex*
GenSight Biologics
Gift of Life Marrow 
Registry 

Gilead / Kite 
Giner 
GSK
Global Genes
GPB Scientific  
Gyroscope Tx
Halloran Consulting*
Healios K.K.
Histogen      
Hitachi Chemical 
Advanced Tx 
Solutions

Hogan Lovells 
Homology Medicines
Humanscape*
Huron Consulting*
Hybrid Concepts 
International

ICON*
Immusoft
InRegen 
InsightRX*
Intellia Tx
Invetech
Invitria
Invitrx 
Iovance
IQVIA
ISCT*
ISSCR
IVERIC Bio 
Johns Hopkins
Johnson & Johnson
Key Biologics
Kiadis Pharma
Kimera Labs*
Kytopen*
L7 Informatics*
LabConnect 
Lake Street Capital 
Markets

Latham BioPharma*
LatticePoint 
Consulting

Legend Biotech
Locate Bio*
LogicBio
Lonza Biologics
Lovelace 
Biomedical*

Ludwig Boltzmann 
Institute

Lysogene
Magenta Tx 
MaSTherCell
MaxCyte
MEDIPOST America

Medpace
MeiraGTx 
MSK Cancer Center
Mesoblast Limited
MilliporeSigma
MiMedx
Minerva Bio
Miromatrix Medical
Missouri Cures
MolMed
Musculoskeletal 
Transplant 
Foundation

Mustang Bio
National Disease 
Research 
Interchange

National Multiple 
Sclerosis Society

National Stem Cell 
Foundation

Nebraska Coalition 
for Lifesaving Cures 

Neural Stem Cell 
Institute

Neurogene*
New Jersey 
Innovation Institute 

New York Stem Cell 
Foundation

NexImmune
NIIMBL*
Nkarta*
Northwestern 
University 
Comprehensive 
Transplant Center

Novadip Bio
Novartis / Avexis
Novitas Capital
Novo Nordisk*
NYBC*
Obsidian*
Odylia Tx*
Oisin Bio*
OncoSenX*
Opsis Tx 
Orchard Tx
Organabio 
Orgenesis
Orig3n
Oxford BioMedica
panCELLa
PPMD*
PDC*line Pharma SA
Pfizer
Pluristem Tx
PolarityTE 
Polyplus-
transfection*

Poseida Tx 
Precigen*

Precision Bio
Prevail Tx*
Prevent Cancer 
Foundation

Project 8p*
Promethera Bio
PTC Tx*
Recardio*
Recombinetics*
Regenerative Patch 
Technologies 

ReGenesys
Regeneus 
REGENXBIO
REMEDI
ReNeuron
RepliCel Life 
Sciences

Rescue Hearing*
Rexgenero
Rigenerand*
Rocket Pharma
RoosterBio
Roslin Cell Therapies
Rousselot*
RxGen
SanBio
Sanford Health
Sanford Stem Cell 
Clinical Center @ 
UCSD

Sangamo Tx / TxCell
Sanofi / Bioverativ
Sarepta 
Sartorius Stedim 
North America 

SCM LifeScience
Scottish National 
Blood Transfusion 
Service

Semma Tx
Seneca Bio
Senti Bio*
Sentien Bio
Seraxis 
Sigilon
Sirion Biotech*
Skyland Analytics*
SmartPharm Tx*
Solid Bio
Spark Tx 
StafaCT*
Starfish 
Innovations*

STEL Technologies 
StemBioSys
StemCyte
StemExpress*
Stempeutics* 
Stop ALD Foundation
Student Society for 
Stem Cell Research

Synpromics
T-Knife*
Takeda*
Talaris Tx
Tenaya 
TERMIS-Americas
Terumo BCT
Tessa Tx
Texas Heart Institute
The Michael J. Fox 
Foundation

Theradaptive*
Thermo Fisher 
Scientific

ThermoGenesis
TikoMed
Tmunity Tx
TrakCel 
TreeFrog Tx*
Tremont Tx*
Trizell
Tulane University 
UCSD Stem Cell 
Program

Ultragenyx 
UMass Medical 
School

Unicyte
uniQure
Unite 2 Fight 
Paralysis

United Spinal 
Association of VA

Universidad de los 
Andes

University of 
Colorado

University of 
Pennsylvania

Unum Tx*
VERIGRAFT 
ViaCyte
VidaCel
Videregen
Vigene*
VINETI 
ViveBiotech
Vivet Tx
Voisin Consulting
Voyager Tx
WiCell*
WindMIL Tx
World Courier
Wuxi
Xintela
Xyphos Bio*
Yposkesi  
Zelluna
Ziopharm Oncology*

This list includes ARM members as of the end of 2019.  * New to ARM in 2019 *New to ARM in 2019

As of the end of 2019:
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Letter from ARM Chairman Matthew R. Patterson

As I reflect on my first year as Chairman of ARM, I continue to be amazed by the incredible 
period of growth we are experiencing in the field of regenerative medicine. It is truly inspiring 
to think about what this growth means for the many patients and families around the world who 

are impacted by the serious conditions our treatments hope to address. 

It is also remarkable to see the growth of ARM in 2019. ARM continues to be the convening 

force for the many stakeholders in our field, whose voices are critical in communicating the 
transformative value of the innovation our industry is creating. I continue to be passionate 

about the important role ARM plays in bringing these various parties together — whether it 

be manufacturers, academia, or patient groups — with a focus on advocacy with regulators, 

government and policy makers on the issues that will ensure our therapies successfully make it 

to the patients who need them. 

As I enter my second year as Chairman, I am excited about the opportunities that lie ahead. 

But also know there remain significant challenges to be solved. I am confident we can overcome 
these barriers through continued conversation and collaboration, not just at our meetings 

throughout the year but also by sharing regular information, insights and thought-provoking 

analysis to keep our key stakeholders informed, connected, and prepared for the continued 

relentless pace of scientific and commercial progress we are seeing.

We have a lot to do and our sense of urgency could not be stronger. I am honored to help  

lead ARM through this critical period and look forward to working together with you in the 

coming year.

Matthew R. Patterson
Strategic Advisor
Audentes Therapeutics, an Astellas company
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ARM’s 2020 Board of Directors

Zami Aberman
Chairman and Co-CEO
Pluristem Therapeutics

Usman ‘Oz’ Azam, M.D.
President and CEO
Tmunity Therapeutics

Rita Balice-Gordon, Ph.D.
Global Head, Rare and 
Neurologic Diseases 
Therapeutic Area
Sanofi

Ronald Bartek
Co-Founder and President
Friedreich’s Ataxia Research 
Alliance

Amy Butler, Ph.D.,  
ARM Secretary
President, Biosciences
Thermo Fisher Scientific

Bradley Campbell, MBA
President and COO
Amicus Therapeutics

Cindy Collins, MBA
President and CEO
Editas Medicine

Miguel Forte, M.D., Ph.D.
CEO
Bone Therapeutics

Kristen Harrington-
Smith
VP and Head, CAR-T US
Novartis Oncology

Michael Hunt
Chief Financial Officer
ReNeuron

Jerry Keybl, Ph.D.
Senior Director,  
Cell & Gene Therapy
MilliporeSigma

Paul Laikind, Ph.D.
President and CEO
ViaCyte

Ann Lee, Ph.D.
SVP and Head of Cell 
Therapy Development & 
Operations
Bristol-Myers Squibb

Bruce Levine, Ph.D.
Barbara and Edward Netter 
Professor in Cancer Gene 
Therapy, and Founding 
Director, Clinical Cell and 
Vaccine Production Facility, 
Department of Pathology 
and Laboratory Medicine, 
Abramson Cancer Center
Perelman School of 
Medicine, University of 
Pennsylvania

John Maslowski, M.S.
President and CEO
Castle Creek 
Pharmaceuticals

Claudia Mitchell, Ph.D.
Senior VP, Product  
and Portfolio Strategy
Astellas Pharma

Emile Nuwaysir, Ph.D., 
ARM Vice Chairman
President and CEO
BlueRock Therapeutics

Matthew Patterson,  
ARM Chairman
Strategic Advisor
Audentes, an Astellas 
Company

Isabelle Riviere, Ph.D.
Director, Cell Therapy and 
Cell Engineering Facility
Memorial Sloan Kettering 
Cancer Center

Jeff Ross, Ph.D.
CEO
Miromatrix Medical

Mark Rothera, MBA
President & CEO
Orchard Therapeutics

Curran Simpson, M.S. 
SVP, Product Development 
and CTO
REGENXBIO

Sanjaya Singh, Ph.D.
VP and Global Head, 
Janssen BioTherapeutics, 
Janssen R&D,
Janssen Pharmaceutical 
Companies of Johnson & 
Johnson

Bob Smith
SVP, Global Gene Therapy 
Business 
Pfizer

Devyn Smith, Ph.D.
Chief Strategy Officer and 
Head of Operations
Sigilon Therapeutics

Joseph Tarnowski, Ph.D.
SVP, Cell and Gene Therapy 
Platform
GlaxoSmithKline 

Arthur Tzianabos, Ph.D.
President and CEO
Homology Medicines

Gil Van Bokkelen, Ph.D.
Chairman and CEO
Athersys

Christopher Vann
COO
Autolus Therapeutics plc

Jeffrey Walsh,  
ARM Treasurer
Former Chief Financial and 
Strategy Officer
bluebird bio

Sue Washer
President and CEO
AGTC

Jason Wertheim, M.D., 
Ph.D. 
Edward G. Elcock Professor 
of Surgical Research and 
Associate Professor, 
Division of Transplantation
Northwestern University

Special thanks to 2019 Board Members Flagg Flanigan (CEO and Chairman, DiscGenics), Michael May (CEO, 
Centre for the Commercialization of Regenerative Medicine), Keith Thompson (CEO, Cell and Gene Therapy 
Catapult), and Phil Vanek (General Manager, Cell and Gene Therapy Strategy, GE Healthcare) for their time 
on the ARM board.
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ARM’s 2020 Priorities

US Policy & Advocacy

• Remove and mitigate barriers to federal and state adoption of payment-
over-time and outcome-based agreements for ATMPs

• Work with CMS at the federal level to ensure the appropriate reimbursement 
of CAR-Ts and other innovative therapies

• Drive effective CMC guidance refinement 
• Maintain an appropriate regulatory framework for somatic genome editing

European Policy & Advocacy

• Gain better ATMP access conditions in Germany, France, the UK, and Italy
• Limit the growth and use of Hospital Exemption and other regulatory carve 

outs that threaten patient safety

• Streamline ATMP clinical trial requirements, particularly those related to 
GMO requirements

Science & Technology

• Complete and release A-Gene and A-Cell, ARM’s collaborative manufacturing 
best practices guides for gene therapies and cell therapies, respectively

• Lead FDA engagement on key sector issues, including CMC guidance gaps,  
the use of induced pluripotent stem cells (iPSCs), and virus testing

• Represent the industry and patient view in the global gene editing dialogue
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Global Sector Landscape

*Some companies active in more than one technology area.

Regenerative medicine companies worldwide,  
including gene therapy, cell therapy, and 
tissue engineering therapeutic developers987+

1

534

22
Oceania
Australia,

New Zealand,

Marshall Islands

13
South

America

Africa

North
America

237
Europe &

Israel
180

Asia

Gene therapy: 496 Cell therapy: 625 Tissue engineering / 
biomaterials: 133
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Q4 2019 Summary Overview

With 2019 all wrapped up, the regenerative medicine industry can celebrate many achievements from the 
past year, not least of which was the approvals of three new therapies in the gene therapy sector (Zolgensma, 
Collategene, and Zynteglo), impressive clinical data, big deals, and innovations in pricing and reimbursement that 
are continuing to ensure that patients have access to these critical products. Before we move ahead, let’s reflect on 
the exciting news and events of the final quarter of 2019. 

On the commercial and pricing front, ICER developed a new value assessment framework for one-time/curative 
therapies to be implemented in 2020. In Q4 Novartis reported that Zolgensma’s Q3 sales, the first full period on the 
market, exceeded analyst expectations, setting up the product for one of the strongest launches of a gene therapy 
to date. Novartis also announced an expanded access program for Zolgensma whereby it will offer up to 100 doses 
for free per year in countries where the product has not yet been approved.

Pharma and biotech companies also announced major US and EU first-time regulatory filings, including Gilead/
Kite Pharma’s KTE-X19, BioMarin’s valrox, Bristol/Celgene’s lisocabtagene, Orchard’s OTL-200, and FerGene’s 
nadofaragene firadenovec. 

Fourth quarters are usually busy dealmaking periods, and Q4 2019 did not disappoint. Astellas paid $3 billion for 
Audentes Therapeutics, a transaction whose discussions began at ARM’s Meeting on the Mesa in October 2019. 
Roche finally closed its acquisition of Spark Therapeutics, gaining US and UK regulatory clearance. Roche also 
signed the biggest gene therapy partnership of the year, worth nearly $3 billion, licensing ex-US rights to Sarepta’s 
lead Duchenne muscular dystrophy therapy SRP-9001. At ARM’s State of the Industry Briefing in January 2020, 
Lambert highlighted that regenerative medicine financings reached $9.8 billion in 2019, the second-highest level 
since the organization began tracking those figures. Q4 featured several big fundraises, including $100 million for 
eGenesis, a $274 million public offering for CRISPR Therapeutics, and over $570 million in investments in FerGene.

Other Q4 highlights included a paper on a new form of gene editing called prime editing that could expand the 
number of diseases addressed; the first two patients who received CRISPR gene editing (Vertex and CRISPR’s 
CTX001) for sickle cell disease and beta thalassemia benefitted from therapy and only had temporary and treatable 
side effects; and significant investments announced by Harvard/MIT, Gilead, Fujifilm, and Thermo Fisher in 
manufacturing capabilities.

Like other sectors, there were ups and downs. MolMed withdrew Zalmoxis from the EU market due to commercial 
reasons. And He Jiankui, a professor from China Southern University of Science and Technology who conducted a gene 
editing experiment leading to the birth of the world’s first gene-edited babies, was sentenced to fines and jail time.

As the world now moves into a new decade, the treatment paradigm for several diseases is likely to shift, where 
the administration of cell, gene, and tissues therapies will become more commonplace. We look forward to the 
advancements that 2020 will bring.

Amanda Micklus
Senior Consultant
Informa Pharma Consulting
Pharma intelligence | informa
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https://www.statnews.com/2019/12/30/he-jiankui-who-created-worlds-first-crisprd-babies-sentenced-to-three-years-in-prison-for-illegal-medical-practice/


http://www.crisprtx.com/about-us/press-releases-and-presentations/crispr-therapeutics-announces-pricing-of-public-offering-of-common-shares-5
https://tools.eurolandir.com/tools/Pressreleases/GetPressRelease/?ID=3641008&lang=en-GB&companycode=nl-qure&v=
https://ir.fatetherapeutics.com/news-releases/news-release-details/fate-therapeutics-announces-completion-public-offering-common-2
https://atarabio.gcs-web.com/news-releases/news-release-details/atara-biotherapeutics-announces-pricing-1500-million-public
https://investors.adaptivebiotech.com/news-releases/news-release-details/adaptive-biotechnologies-enter-worldwide-collaboration-and
https://www.centurytx.com/media/downloads/Century-Launch-PR_7.1.19_FINAL3.pdf
https://www.askbio.com/askbio-partners-with-tpg-and-vidaventures/
https://mazetx.com/maze-therapeutics-launches-with-191-million-to-focus-on-translating-genetic-insights-into-new-medicines/
http://www.crisprtx.com/about-us/press-releases-and-presentations/vertex-expands-into-new-disease-areas-and-enhances-gene-editing-capabilities-through-expanded-collaboration-with-crispr-therapeutics-and-acquisition-of-exonics-therapeutics
http://investorsmedia.mesoblast.com/static-files/d03b7388-da1a-4172-b614-9a5f66523f43
https://www.roche.com/media/releases/med-cor-2019-12-17b.htm
http://thermofisher.mediaroom.com/2019-05-01-Thermo-Fisher-Scientific-Completes-Acquisition-of-Brammer-Bio
https://biologics.catalent.com/catalent-news/catalent-completes-acquisition-of-gene-therapy-leader-paragon-bioservices-inc-for-1-2-billion/
https://investors.biogen.com/news-releases/news-release-details/biogen-completes-acquisition-nightstar-therapeutics
https://www.smith-nephew.com/news-and-media/media-releases/news/smith--nephew-completes-acquisition-of-osiris-therapeutics-inc-/
https://investors.vrtx.com/news-releases/news-release-details/vertex-expands-new-disease-areas-and-enhances-gene-editing
https://investorrelations.sarepta.com/news-releases/news-release-details/sarepta-exercises-option-acquire-myonexus-therapeutics
https://media.bayer.com/baynews/baynews.nsf/id/Bayer-acquires-BlueRock-Therapeutics-to-build-leading-position-in-cell-therapy
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Strong year for corporate financings driven in 
part by partnerships to develop therapies for 

indications with large patient populations

Global venture financings  
increased by 32%  

YoY from 2018

Total Global Financings by Type, by Year 

$562M

$1927M

$254M

IPOs

* 2019 figure does not include Astellas Pharma’s $3B acquisition of Audentes, which closed in Q1 2020. The 2018 figure includes Celgene’s $9B acquisition of Juno
Therapeutics, and the 2017 figure includes Gilead’s $11.9B acquisition of Kite Pharma.

2019

2018

2017

LEGEND

Mergers & Acquisitions: Upfront Payments

$11,280M

$13,542M

$18,944M
MERGERS &

ACQUISITIONS
(UPFRONT PAYMENT)

Large and mid-cap pharmaceutical companies continue to ramp up activity in the  
cell and gene therapy sector with acquisitions of cell and gene therapy developers

$8762M

$1,238M

$685M

PRIVATE
PLACEMENTS

/ PIPES

$2,438M

$4,715M

$3,995M

FOLLOW-ON
FINANCINGS

$4,108M

$1,557M

VENTURE

CAPITAL
$3,116M

$1,493M

$1,578M

$1,084M

CORPORATE
PARTNERSHIPS

(UPFRONT PAYMENTS)



https://www.youtube.com/watch?v=E9jVlfbXeFA&t=787s


https://www.youtube.com/watch?v=RrQyUYCCu_8&t=953s
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Global Clinical Landscape

1,066
Clinical Trials Underway  

Worldwide at the End of 2019

Ph. I: 381
Ph. II: 591
Ph. III: 94

Number of Clinical Trials Utilizing Specific RM/AT Technology: 2019

Gene Therapy
Gene-Modified  

& Cell-Based IO
Cell Therapy Tissue Engineering

Total: 352
Ph. I: 111
Ph. II: 209
Ph. III: 32

Total: 452
Ph. I: 222
Ph. II: 215
Ph. III: 15

Total: 216
Ph. I: 42
Ph. II: 144
Ph. III: 30

Total: 46
Ph. I: 6
Ph. II: 23
Ph. III: 17

Within the last three years, there has been an explosion of early-stage clinical activity in gene-modified and cell-based 
immunooncology (IO), which now makes up about 58% of Phase 1 trials. These cell therapies achieved a number of 

significant milestones in 2019 as well. Fate Therapeutics, Precision Biosciences, and Cellectis all entered the clinic with 
allogeneic CAR-T therapies in hematological malignancies. In addition, gene-modified and cell-based immunotherapies are 
poised to expand to indications outside of oncology — in 2019, Cartesian initiated the first clinical trial for an autoimmune 
disorder, and Sangamo Therapeutics received UK authorization to begin a clinical trial of their CAR-Treg product to prevent 
immune rejection following kidney transplantation.



31

Clinical Trials by Indication: 2019

657 (62%) of all current clinical trials are in oncology, including  
leukemia, lymphoma, and cancers of the brain, breast, bladder,  

cervix, colon, esophagus, ovaries, pancreas, and others.

Musculoskeletal

60

Ophthalmology

33

Dermatology

23
rCardiovascula

46

Respiratory

10

Lymphatic
Diseases

2

Geriatric
Diseases

3

Gastroenterology

16

Genitourinary
Disorders

16

Surgery

1

Ear
Diseases

1

Infectious
Diseases

20

Central
Nervous
System

57

s

Endocrine,
Metabolic, &

Genetic Disorder

55

Immunology
& Inflammation

31

Oncology

657

Hematology

35
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European ATMP Sector Overview

Regenerative medicine / advanced therapies  
companies based in Europe and Israel237+ 

European/Israeli Companies by Technology:
 

*please note, individual companies may be active in more than one technology type

Gene therapy: 109 Cell therapy: 142
Tissue engineering / 

biomaterials: 39

Austria: 4

Israel: 21

Greece: 1

Italy: 8

Czech Republic: 2

Finland: 2

Lithuania: 1

Slovenia: 1

Belgium: 12

Ireland: 4

France: 31

Switzerland: 16

Portugal: 3

Spain: 12

United Kingdom: 57

Denmark: 3

The Netherlands: 15

Norway: 3

Sweden: 12

Germany: 29
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260
Clinical Trials Underway  

By End of 2019

Ph. I: 52
Ph. II: 161
Ph. III: 47

Clinical Trials Sponsored by a European or Israeli Therapeutic Developer 

• Half (51%) of all European or Israeli clinical trials are in oncology, including leukemia,  
lymphoma, glioblastoma, melanoma, myeloma, and cancers of the cervix, ovaries,  
prostate, and colon, among others.

• 8% focus on endocrine, metabolic, and genetic disorders, including mucopolysaccharidosis 
types I, II, IIIA, and IIIB, Crigler Najjar syndrome, X-linked myotubular myopathy,  
and others.

• 7% focus on hematological disorders, including hemophilia, beta thalassemia, sickle cell 
disease, Fanconi’s anemia, and others.

2019 EUROPEAN/ 
ISRAELI FINANCINGS 

$3.0 Billion raised in 2019 
(appx €2.7 Billion)

GENE & GENE-MODIFIED 
CELL THERAPY 

$2.2 Billion raised in 2019 
(appx €2.0 Billion)

CELL THERAPY
$1.7 Billion raised in 2019

(appx €1.5 Billion) 

TISSUE  
ENGINEERING 

$154 Million raised in 2019 
(appx €140 Million) 

*Total amount raised represents sector-wide figures; please note that some companies utilize technology from more than one technology group. As a result, the total  
financings amount does not equal the sum of the raises of the individual technology groups.
**Deals counted involve at least one European or Israeli company and include industry-funded deals only 

Despite YoY decreases in global financings, financings from regenerative medicine companies headquartered 
in Europe were on par with 2018, with a 3% YoY increase in total financings across technology types.



https://viacyte.com/
https://www.voyagertherapeutics.com/


https://www.regenxbio.com/
https://www.discgenics.com/


https://precisionbiosciences.com/
https://www.intelliatx.com/


http://www.crisprtx.com/
https://www.sangamo.com/
https://www.editasmedicine.com/


http://investor.bluebirdbio.com/news-releases/news-release-details/bluebird-bio-announces-eu-conditional-marketing-authorization
https://www.novartis.com/news/media-releases/avexis-receives-fda-approval-zolgensma-first-and-only-gene-therapy-pediatric-patients-spinal-muscular-atrophy-sma
https://www.thepharmaletter.com/article/japanese-approval-of-kymriah-makes-it-the-first-car-t-cell-therapy-authorized-in-asia
https://www.nature.com/articles/d42473-019-00170-z
https://www.newswire.ca/news-releases/gilead-receives-approval-in-canada-for-yescarta-tm-axicabtagene-ciloleucel-car-t-therapy-for-adults-with-relapsed-or-refractory-large-b-cell-lymphoma-after-two-or-more-lines-of-systemic-therapy-801551482.html
https://www.avexis.com/
https://www.zolgensma.com/
http://www.avexis.com/
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*LentiGlobin for TDT received conditional approval in the EU, it is not approved in other markets.

In June, the European Commission granted conditional marketing approval of LentiGlobin® 
for transfusion dependent beta thalassemia (TDT), the first gene therapy for TDT, and 
the first approval for a product based on the technology of lentiviral vector transduced 
hematopoietic stem cells. This milestone represents the dedication and commitment of 
scientists, clinical investigators, healthcare providers, patients and their families, and our 
employees, who all helped to advance this treatment from concept to approval. 

Like many rare genetic diseases, the impact of TDT on the lives of patients and their families 
is often unappreciated beyond those living with the disease or caring for those affected. 

TDT is a severe, and potentially lethal disease caused by mutations in the β-globin gene 
that result in reduced or absent hemoglobin. In order to survive, people living with TDT 
depend on frequent, lifelong blood transfusions. These transfusions carry the risk of 
progressive multi-organ damage due to unavoidable iron overload. 

Marketed as ZYNTEGLO® (autologous CD34+ cells encoding βA-T87Q-globin gene)* in the 
EU, LentiGlobin for TDT is a one-time gene therapy that addresses the underlying genetic 
cause of TDT and offers patients 12 years and older who do not have a β0/β0 genotype the 
potential to become transfusion independent, which, once achieved, is expected to 
be lifelong — an outcome that was previously possible only with allogeneic hematopoietic 

In clinical studies non-serious adverse events (AE) attributed to ZYNTEGLO were hot flush, 
dyspnoea, abdominal pain, pain in extremities, thrombocytopenia, leukopenia, neutropenia 
and non-cardiac chest pain. One serious adverse event (SAE) of thrombocytopenia was 
considered possibly related to ZYNTEGLO. Additional AEs observed in clinical studies were 
consistent with the known side effects of HSC collection and bone marrow ablation with 
busulfan, including SAEs of veno-occlusive disease.

This approval represents another significant milestone in the rapidly advancing field of 
gene therapy, which has moved beyond an investigational approach to emerge as an 
expanding pillar of modern medicine with recent approvals across numerous cell and 
vector platforms designed to treat a range of devastating diseases. The growing body of 
data and clinical experience serve as a foundation to extend existing gene therapy 
platforms 
to address new diseases, and to catalyze the emergence of new technologies with the 
potential to bring transformational therapies to even more patients. 

bluebird bio is committed to continuing our pioneering work to bring new gene therapies 
that deliver value to patients, caregivers, and the health care system. We are proud of our 
contributions to advance the science of gene therapy, and the potential of what is possible  
for patients.

— David Davidson

Chief Medical Officer, bluebird bio



http://investor.bluebirdbio.com/news-releases/news-release-details/bluebird-bio-announces-launch-germany-zynteglotm-autologous-cd34
https://news.bms.com/press-release/corporatefinancial-news/bristol-myers-squibb-announces-submission-biologics-license-ap
https://www.businesswire.com/news/home/20190605005305/en/Enzyvant-Announces-FDA-Acceptance-Biologics-License-Application
https://www.fergene.com/news/ferring-and-blackstone-life-sciences
https://www.gilead.com/news-and-press/press-room/press-releases/2019/12/kite-submits-biologics-license-application-to-us-food-and-drug-administration-for-companys-second-car-t-cell-therapy
http://investorsmedia.mesoblast.com/static-files/17c0369d-3517-4b0c-90bd-c07af59650bf
https://www.novartis.com/sites/www.novartis.com/files/2019-07-interim-financial-report-en.pdf
https://investors.biomarin.com/2019-11-21-BioMarin-Submits-Marketing-Authorization-Application-to-European-Medicines-Agency-for-Valoctocogene-Roxaparvovec-to-Treat-Severe-Hemophilia-A
https://www.gilead.com/news-and-press/press-room/press-releases/2020/1/european-medicines-agency-validates-kites-marketing-application-for-companys-second-car-t-cell-therapy
https://ir.orchard-tx.com/news-releases/news-release-details/orchard-therapeutics-announces-filing-and-validation-marketing
http://ir.ptcbio.com/news-releases/news-release-details/ptc-therapeutics-provides-corporate-update-and-highlights
http://investorsmedia.mesoblast.com/static-files/782721c4-d7fd-4fd9-ae0d-6428d048ce79
https://www.japantimes.co.jp/news/2020/02/26/national/science-health/gene-therapy/#.XmBMLy2ZPBI


https://investors.atarabio.com/news-events/press-releases/detail/183/atara-biotherapeutics-announces-fourth-quarter-and-full
https://www.businesswire.com/news/home/20191107005986/en/Audentes-Therapeutics-Reports-Quarter-2019-Financial-Results
http://investor.bluebirdbio.com/news-releases/news-release-details/bluebird-bio-reports-fourth-quarter-and-full-year-2019-financial
https://ir.iovance.com/news-releases/news-release-details/iovance-biotherapeutics-reports-fourth-quarter-and-full-year-1
https://ir.iovance.com/news-releases/news-release-details/iovance-biotherapeutics-reports-second-quarter-2019-financial
https://www.biospace.com/article/releases/mallinckrodt-completes-full-enrollment-of-its-phase-3-clinical-trial-for-stratagraft-regenerative-skin-tissue/
https://ir.orchard-tx.com/news-releases/news-release-details/orchard-therapeutics-highlights-2020-strategic-priorities
https://ir.orchard-tx.com/news-releases/news-release-details/orchard-therapeutics-highlights-2020-strategic-priorities
http://ir.ptcbio.com/news-releases/news-release-details/ptc-therapeutics-provides-corporate-update-and-highlights
https://poseida.com/
https://www.gensight-biologics.com/2020/01/21/gensight-biologics-reports-its-cash-position-as-of-december-31-2019-and-provides-operational-update/


https://ir.adaptimmune.com/news-releases/news-release-details/regenerative-medicine-advanced-therapy-designation-granted-fda
https://www.prnewswire.com/news-releases/carsgen-announces-investigational-car-t-therapy-ct053-granted-rmat-designation-by-the-us-fda-for-rr-multiple-myeloma-300945966.html
https://www.businesswire.com/news/home/20190918006094/en/SanBio-Granted-Regenerative-Medicine-Advanced-Therapy-Designation
https://investor.magentatx.com/news-releases/news-release-details/magenta-therapeutics-announces-fda-regenerative-medicine
https://www.globenewswire.com/news-release/2019/08/22/1905386/0/en/Mustang-Bio-and-St-Jude-Children-s-Research-Hospital-announce-MB-107-lentiviral-gene-therapy-for-X-linked-Severe-Combined-Immunodeficiency-XSCID-granted-regenerative-medicine-advan.html
https://www.globenewswire.com/news-release/2019/07/29/1892716/0/en/Orchard-Therapeutics-Announces-FDA-Regenerative-Medicine-Advanced-Therapy-RMAT-Designation-Granted-for-OTL-103-for-the-Treatment-of-Wiskott-Aldrich-Syndrome.html
https://investor.sangamo.com/news-releases/news-release-details/sangamo-and-pfizer-announce-updated-phase-12-results-sb-525
http://ir.krystalbio.com/news-releases/news-release-details/krystal-biotech-announces-positive-results-phase-2-clinical
https://www.businesswire.com/news/home/20190611005235/en/AlloVir-Announces-Viralym-M-Granted-Regenerative-Medicine-Advanced
https://www.globenewswire.com/news-release/2019/05/29/1856272/0/en/Fibrocell-Receives-FDA-Regenerative-Medicine-Advanced-Therapy-Designation-for-FCX-007-Gene-Therapy-for-the-Treatment-of-RDEB.html
https://excellthera.com/excelltheras-lead-technology-ect-001-receives-fda-regenerative-medicine-advanced-therapy-rmat-designation/
https://investors.abeonatherapeutics.com/press-releases/detail/168/abeona-therapeutics-receives-european-medicines-agency
https://www.businesswire.com/news/home/20191216005213/en/Rocket-Pharmaceuticals-Receives-European-Medicines-Agency-PRIME
https://www.ema.europa.eu/documents/report/list-products-granted-eligibility-prime_en-0.xlsx
https://www.ema.europa.eu/documents/report/list-products-granted-eligibility-prime_en-0.xlsx
https://www.ema.europa.eu/documents/report/list-products-granted-eligibility-prime_en-0.xlsx
https://www.prnewswire.com/news-releases/carsgen-announces-investigational-car-t-therapy-ct053-granted-prime-eligibility-by-the-european-medicines-agency-300922979.html
https://www.ema.europa.eu/documents/report/list-products-granted-eligibility-prime_en-0.xlsx
https://www.jnj.com/janssen-announces-investigational-car-t-therapy-jnj-68284528-granted-prime-designation-by-the-european-medicines-agency
http://ir.krystalbio.com/news-releases/news-release-details/ema-grants-prime-eligibility-kb103-treat-dystrophic
https://www.ema.europa.eu/documents/report/list-products-granted-eligibility-prime_en-0.xlsx
https://www.biospace.com/article/releases/sanbio-announces-sb623-regenerative-cell-therapy-for-traumatic-brain-injury-has-received-ministry-of-health-labour-and-welfare-mhlw-sakigake-designation/
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Outlook for Regenerative Medicine in 2020

!

Clinical Data Readouts

!

Hospital Exemption

The regenerative medicine clinical 
pipeline is robust, with several ongoing 
late-stage trials. In 2020, we expect a 
number of high-profile data readouts 
from these late stage trials.

!

Product Approvals

!

Sector Financings

!

Scientific Advances

There are several products poised  
for approval in the US, EU, and Japan 
in 2020. In particular, the number of 
approved gene therapies on the market 
is likely to double in the next one to  
two years.

2019 was the second strongest year 
for regenerative medicine financings 
on record. In 2020, the demand for 
financings will likely continue to be 
strong. While the IPO market may be 
constrained by the US election cycle, 
overall the indications are for another 
robust year for financings in the sector.

There has been significant research  
focused on improving cell and gene  
therapy manufacturing and delivery in  
2019, which will continue into 2020. 
Therapeutic developers will continue to 
explore strategies to combat immunogenicity 

and to advance allogeneic therapies.

ARM expects to participate in additional 
dialogue with stakeholders on safety and 
efficacy for point-of-care administration of cell 
and gene therapies, focusing particularly on 
appropriate implementation of the hospital 
exemption across European member states.

The FDA is expected to engage in additional 
enforcement activities against clinics 
advertising unapproved stem cell therapies, 
as the period of enforcement discretion comes 
to end in November 2020.

The drug pricing conversation in the US will 
translate into an increased emphasis on value 
for durable cell and gene therapies. Lawmakers 
will promote value-based payment (VBP) 
models through provisions such as Section 
210 in the Senate Finance Committee’s drug 
pricing bill, which would allow state Medicaid 
program to enter into VBP agreements for gene 
therapies for rare diseases.

The FDA, EMA, and other regulatory bodies will 
continue to engage with stakeholders to promote 
a positive regulatory environment for cell and 
gene therapies. Additional PRIME and RMAT 
designations are expected.

!

Positive Regulatory Environment

!

Stem Cell Clinics

!

Drug Pricing
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Informa is one of the word’s leading knowledge providers.  
We create and deliver highly specialized knowledge to 
individuals, business, and organizations around the world.
 
Informa provides authoritative research and analysis and  
up-to-the-minute business news, comment, and events for all 
sector of healthcare, medical, and life science communities. 
Informa Business Information (IBI) is one of the world’s leading 
providers of industry and drug news, analysis, and data to the 
global pharmaceutical industry.

Special thanks to our data partner:
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