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Introduction

2.1

Report Scope

Healthcare

Gene therapy involves the delivery of complex treatments to patients. In recent years, there have
been several promising clinical trial results within this field targeting an array of inherited
neurodegenerative disorders, genetic diseases, and various cancers. Approvals based on these clinical
trials have consequently encouraged interest in gene therapy from both industry and non-industry
sponsors, and have boosted confidence in the therapeutic delivery of genetic material. This white
paper investigates the changing clinical trial landscape for gene therapy clinical trials.

2.2

Methodology

The data for these analyses are derived from GlobalData’s clinical trials module on the Pharma
Intelligence Center and include gene therapy clinical trials initiated from January 1, 1995 to December
31, 2019. The dataset was analyzed by the number of clinical trials by phase, year, top five therapy
areas and indications examined in gene therapy clinical trials, proportion of industry and non-industry
trials, top sponsors of gene therapy trials, top geographical locations of gene therapy trials,
proportion of single-country/multinational trials, status, top drugs in the last five years, and top
reasons for termination. In this report, a number of Phase 0, Phase I/II, Phase II/III, and Phase III/IV
trials were combined with Phase I, Phase II, Phase III, and Phase IV trials, respectively.
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3

Clinical Trials Landscape

3.1 Gene Therapy Trial by Phase
Of the gene therapy clinical trials with a start date between January 1, 1995 and December 31, 2019,
the majority of studies were in Phase II (51.0%), followed by Phase I (40.5%). Phase III trials made up
7.4%, and the smallest proportion of trials was observed in Phase IV (1.2%). There is a large
discrepancy in the number of trials in Phase II and III, highlighting that a significant proportion of
clinical trials failed to progress to the final stages of clinical development.
Figure 1: Gene Therapy Trials by Phase
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3.2 Gene Therapy Trials by Year of Initiation
The clinical trials included in these analyses have start dates between January 1, 1995 and December
31, 2019. An increasing trend in the number of clinical trials initiated yearly was found, and was most
consistently observed between 2014 and 2018, with the highest number of trials carried out in 2018.
The approval of UniQure’s Glybera (alipogene tiparvovec) by the European Medicines Agency (EMA)
in 2012 may have sparked growing interest in the field, as the number of trials initiated in the
following years incrementally increased, as detailed in Figure 2. The greatest increase from a previous
year to the next was observed in 2017, when the FDA approved the first gene therapy agent, Novartis’
Kymriah (tisagenlecleucel). Kite’s Yescarta (axicabtagene ciloleucel), another gene therapy agent, was
approved later that same year. Notably, the greatest decline in the number of gene therapy trials
occurred in 2000, with the preceding year documenting the first death of a clinical trial participant in
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a gene therapy trial. This may have resulted in loss of sponsor confidence in gene therapy clinical
trials, leading to a temporary drop in clinical trials.
Figure 2: Proportion of Gene Therapy Trials by Year
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Top Therapy Areas and Indication

As shown in Figure 3, oncology clinical trials account for the largest proportion of gene therapy
studies (65.7%), greatly outnumbering the other top five therapeutic areas combined (24.2%), with
the greatest proportion of studies in Phase I (48.3%). Genetic disorders account for the second
highest number of studies and have the greatest proportion of trials in Phase II (71.9%).
Cardiovascular studies take third place, followed by gene therapy trials targeting hematological
disorders and central nervous system gene therapy trials. Gene therapy studies investigating
hematological disorders is the only therapeutic area within the top five with no clinical trials in Phase
IV.
As expected, the top five indications all fall within the oncology therapeutic area, with blood cancers
occupying three out of the top five indications. As shown in Figure 4, acute lymphocytic leukemia is
the most frequently researched indication in gene therapy studies, almost double that of multiple
myeloma, the second most commonly investigated indication. Additionally, acute lymphocytic
leukemia is the only indication in the top five with a clinical trial in Phase IV. Solid tumors are the third
most investigated indication and have the highest proportion of Phase I studies. Rounding off the top
five are pancreatic cancer and melanoma.
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Figure 3: Top Therapy Areas Investigated in Gene Therapy Trials
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Figure 4: Top Indications Investigated in Gene Therapy Trials
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Top Gene Therapy Sponsors

Industry-sponsored gene therapy clinical trials outnumber those of their non-industry counterparts in
Phases II, III, and IV, while Phase I had 1.4 times more non-industry-sponsored trials than industrysponsored trials, as shown in Figure 5. The most striking difference is seen in Phase III trials, where
there are 9.7 times more industry-sponsored trials than non-industry trials. This may be attributed to
industry sponsors acquiring the rights to the non-industry-sponsored products once the agents have
demonstrated adequate efficacy and safety in the preceding stages of clinical development.
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Figure 6 displays renewed industry confidence in gene therapy clinical trials, as highlighted by the
15.6% increase in the proportion of industry-sponsored trials following the announcement of
Kymriah’s FDA approval in 2017.
Figure 5: Industry versus Non-Industry Sponsors of Gene Therapy Trials
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Figure 6: Proportion of Industry and Non-Industry Sponsored Gene Therapy Trials, 1995–2017
versus 2018–2019
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Although industry-sponsored trials outnumber non-industry trials by 5.8%, overall four of the top five
sponsors for gene therapy trials are institution-led. However when comparing the top five in each
category, the top non-industry sponsors only have early phase clinical trials, whilst all of the top
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industry sponsors have at least one clinical trial in phase III. As Figure 7 shows, The University of
Pennsylvania sponsored the largest number of gene therapy trials. In 2016, the institute formed in an
alliance with Biogen worth up to $2B for the development of targeted therapeutics for the central
nervous system, eye, and skeletal muscles. The National Cancer Institute is in second place followed,
by Baylor College of Medicine, Sidney Kimmel Comprehensive Cancer Centre, and China PLA General
hospital.
Among the top industry sponsors, Sangamo sponsored the largest number of gene therapy trials and
sponsored the joint highest number of phase II studies across both sponsor types. ZIOPHARM
Oncology is in second place and sponsor the largest number of phase I industry sponsored gene
therapy trials. Novartis holds third place followed by Bellicum Pharmaceuticals Inc, and Stempeutics
Research Pvt Ltd.
Figure 7: Top Non-Industry Sponsors of Gene Therapy Trials
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Figure 8: Top Industry Sponsors of Gene Therapy Trials
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Geographical Locations of Gene Therapy Trials

Figure 9: Top Geographical Locations for Gene Therapy Trials by Region
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North America has the largest number of gene therapy clinical trials, followed by Europe and Asia
Pacific (APAC). Fewer trials were conducted in the Middle East and Africa and South and Central
America, as shown in Figure 9
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Figure 10: Top Geographical Locations for Gene Therapy Trials by Country
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Figure 10 show that the US dominates the research, outnumbering the combined number of trial
locations for the remaining top five countries. China, the only APAC country listed in the top five, is in
second place. The UK, which has the highest number of clinical trial locations in Europe, is in third
place, followed by France and Germany.

3.6

Gene Therapy Trials by Status

Studies that are ongoing or planned make up a significant proportion of the overall trials (61.4%),
highlighting recent interest in gene therapy research. Additionally, a significant proportion of trials are
completed (28.4%). Withdrawn and terminated have the same number of studies and a similar phase
distribution. The smallest proportion of the overall trials are suspended.
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Figure 11: Gene Therapy Trials by Status
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Top Gene Therapy Drugs 2014–2018

From 2014- 2018, four of the top five therapeutics frequently investigated in clinical trials are CD19targeting agents, highlighting the promising nature of this strategy. CD19 remains an optimal target
due to its wider range of expression relative to targets such as CD20 and CD22, as well as frequent
expression across the vast majority of B-cell malignancies. Furthermore, its expression on normal cells
is limited to the B-cell lineage. These top four drugs predominantly investigate hematological
malignancies. Kymriah, Yescarta, and Innovative Cellular Therapeutics’ ICTCAR-003 are all chimeric
antigen receptor (CAR) T cell therapies in which a patient’s T cells are extracted and implanted with
CAR cells, producing a CAR T-cells. The CAR T cells are then replicated and delivered back to the
patient via infusion.
For tisagenlecleucel, Novartis sponsors the vast majority of clinical trials (53.0%) under the brand
name Kymriah, with the majority of trials targeted against acute lymphocytic leukemia. For
axicabtagene ciloleucel, the majority of trials (53.3%) are sponsored by Kite under the brand name
Yescarta, with a focus on diffuse large B-cell lymphoma. For ICTCAR-003, Innovative Cellular
Therapeutics is the main sponsor of the trials (40.0%), but its involvement as a collaborator with
institutions (47.0%) outnumbers the instances where it serves as the main sponsor. ICTCAR-003
focuses primarily on acute lymphocytic leukemia. Bellicum Pharmaceuticals sponsors the majority of
studies utilizing its rimiducid + rivogenlecleucel (83.3%), with a focus on improving outcomes in
patients receiving allogeneic hematopoietic stem cell transplantation in the treatment of

12
© GlobalData 2019. This product is licensed and is not to be photocopied.

Clinical Trials: Gene Therapy
Reference Code: GDHC2458EI

Healthcare

Published: May 2019

hematological malignancies and inherited blood disorders. The drug aims to address the prominent
causes of morbidity and mortality in patients without a human leukocyte antigen (HLA)-matched
related donor.
Figure 12: Top Gene Therapy Drugs, 2014–2018
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Single Country versus Multinational Gene Therapy Trials

Single country trials represent more than six times the number of multinational trials, as highlighted
in Figure 13. This may be attributed to the lack of Phase III clinical trials overall, because these studies
are more likely to require multinational trials, as exemplified by the fact that single country trials
outnumber multinational trials in all phases except Phase III. Single country studies also make up the
greatest proportion of clinical trials in Phase I with 44.1%, compared to only 9.9% with multinational
trials. For single country and multinational trials, the majority of clinical trials are in Phase II of clinical
development. Although there is a similar number of multinational and single country trials in Phase III,
there is a noticeable difference in proportion, with multinational trials having 20.5% greater
proportion of trials in this phase. Phase IV trials make up the smallest proportion of trials for both
single country and multinational trials, with 0.9% and 2.6%, respectively.
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Figure 13: Single Country versus Multinational Gene Therapy Trials
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Figure 14: Proportion of Single Country versus Multinational Gene Therapy Trials
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Reasons for Termination of Gene Therapy Clinical Trials

Clinical trials terminated for “Other” and “Unspecified” reasons were omitted from this analysis. The
most frequent cause of clinical trial termination across all phases was low accrual rate, which suggests
that a failure to meet recruitment goals is a significant concern in gene therapy trials. This was
followed by clinical trials terminated for financial reasons, likely due to the fact that gene therapy
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clinical trials are costly and must comply with increasing regulatory requirements that impact financial
burden. Furthermore, gene therapy clinical trials conducted within this therapeutic area must see
highly significant and favorable results to generate returns on the cost of therapeutics and enrolment.
Fewer trials were discontinued as a consequence of product discontinuation, lack of efficacy, and
regulatory issues.
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Figure 15: Reasons for Termination of Gene Therapy Trials
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3.10 Summary
GlobalData performed multiple analyses of gene therapy clinical trials spanning Phases I–IV in all trial
statuses from January 1, 1995 to December 31, 2019. The majority of gene therapy trials are early
phase studies (90.6%) with 51.0% of trials in Phase II and 40.5% of trials in Phase I. The biggest year
for gene therapy trials was 2018 whereas the biggest increase in the number of initiated trials in a
one-year period was seen in 2017 from 2016. This rise in gene therapy trials may be due to the first
EU and US regulatory agency approvals of gene therapy agents, giving sponsors increased confidence
that they can bring gene therapy products to market.
The top therapy area in gene therapy trials is oncology, followed by genetic disorders, cardiovascular
disorders, hematological disorders, and central nervous system disorders. The top five indications are
acute lymphocytic leukemia, multiple myeloma, solid tumor, pancreatic cancer, and melanoma.
Industry sponsors outnumbered non-industry sponsors across all phases except Phase I. Following the
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FDA’s approval of Kymriah, the proportion of industry sponsors rose by 15.6%, indicating renewed
industry confidence in gene therapy clinical trials. Even though industry-sponsored trials outnumber
non-industry trials, the top five sponsors include four non-industry institutions and only one industry
sponsor. North America dominated the gene therapy research space with the highest number of
trials, and the US had the most clinical trials, followed by China and the UK.
Ongoing and planned trials make up the highest proportion of gene therapy trials (62.4%), followed
by completed trials (28.4%). Trials with a withdrawn or terminated status account for the same
proportion of trials (4.9%).
In the last five years, four of the top five drugs targeted CD19, demonstrating the significant research
geared towards gene therapies against CD19. Single-country gene therapy trials strongly outnumber
multinational trials. This is likely due to the lack of Phase III trials, which are more likely to require
being conducted in multinational studies. The most common reason for trial termination is low
accrual rate, followed by financial reasons. The surge in the number of gene therapy trials since 2014
highlights the increased interest within this sector, with every breakthrough and product approval
offering new avenues for research. GlobalData expects this trend to continue to rise, as 2019 is on
course to be the biggest year for gene therapy clinical trials yet.
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Disclaimer

All Rights Reserved.
No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form
by any means, electronic, mechanical, photocopying, recording or otherwise, without the prior
permission of the publisher, GlobalData.
The facts of this report are believed to be correct at the time of publication but cannot be
guaranteed. Please note that the findings, conclusions, and recommendations that GlobalData
delivers will be based on information gathered in good faith from both primary and secondary
sources, whose accuracy we are not always in a position to guarantee. As such, GlobalData can accept
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no liability whatsoever for actions taken based on any information that may subsequently prove to be
incorrect. This report is not a recommendation to purchase securities.
All logos, trademarks, and brand names are the property of their respective owners.
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