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The RNA Therapeutics Stakeholder Group
Comments on EC Regulation 1394/2007

Appraisal and summary of concerns

The present comments and suggestions are drafted by a considerable
number of stakeholders from academia, scientific consortia as well as
small and medium-sized enterprises devoted to various aspects of
development of advanced therapies (detailed list in Annex 2). Although
the stakeholders greatly appreciate the European Commissions efforts to
improve regulation of authorization, supervision and pharmacovigilance of
advanced therapy medicinal products they are concerned that the
Regulation will seriously compromise the further development of several
classes of highly promising medicinal products.

According to Definitions 2.2.1 RNA-based medicinal products are
classified as gene therapy medicinal products. Regulatory rules for
gene-therapeutic medicinal products were primarily developed to
improve safety of viral gene transfer, which is associated with
integration into the host genome and carries the risk of vertical
transmission. Accordingly, regulatory requirements include the
evaluation of oncogenic and tumorigenic potential in relevant in vivo
models, reproductive and developmental toxicity studies, integration
site studies, clinical data regarding biodistribution into gonads as well
as a range of safety studies including neoplastic proliferation due to
insertional mutagenicity. As detailed in Annex 1 none of these risks
applies to RNA-based medicinal products. RNA does not integrate into
the host genome and is neither oncogenic.

Application of requirements developed for viral gene transfer will
multiply the costs for RNA-based medicinal products and will put the
future of SMEs in the field in jeopardy. The clinical development of
DNA-based gene transfer owing to the difficulties to finance increased
expenditures has almost come to halt in the last years. We are alarmed
that application of the Regulation to RNA-based medicinal products will
retard or even prevent their development while not providing any
significant advantage for the safety of the treated patients. Moreover,
we are concerned about differences in regulatory requirements
between the EU and other countries. If the EU increases regulatory
hurdles not based on strong scientific arguments this will compromise
the European habitat conditions for development of innovative
products.
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Summary of suggestions for changes

Based on the detailed comments in the Scientific Annex we ask for
following changes:

3.

a) RNA based medicinal product classes including but not limited to

non-viral RNA vaccines, adjuvants, siRNA and aptamers, shall be
explicitly excluded from the “"Gene therapy” classification of the
regulation.

b) Such RNA based medicinal product classes, which are synthetically

or enzymatically produced in vitro, are designated for direct in vivo
application and do not apply to the definition of somatic cell therapy
should be further on regarded as Chemical Entities as exemplified by
previous approvals for representatives of this class (Vitravene™
Macugen™) and should not be a subject of the advanced therapy
Regulation.

RNA based medicinal product classes shall explicitly be excluded
from regulatory requirements outlined in chapter 2.4.2 of the
regulation, such as genotoxicity, carcinogenicity, reproductive and
developmental toxicity studies as well as genome integration studies
as these address specific features of classical gene therapy but do
not apply to RNA.

d) Analogously, RNA based medicinal product classes shall explicitly be

excluded from clinical data requirements listed in chapter 2.5.2,
such as analysis of biodistribution into the gonads and safety
studies. Also these refer to peculiar risks associated with classical
gene therapy, but not with RNA administration.

Rather, we believe that a risk analysis approach as already
suggested in chapter 2.1 of the Regulation combined with mode of
action based risk identification strategies outlined in chapter 4.1. of
the “Guideline On Strategies To Identify And Mitigate Risks For First-
In Human Clinical Trials With Investigational Medicinal Products”
(EMEA/CHMP/SWP/28367/07) may comply best with the
peculiarities of such RNA based novel therapies

Expression of support

The stakeholders support an opinion featured in a commentary submitted
independently to the Commission that the definition “"Gene therapy” and
specific regulatory requirements for gene therapy should not apply for
plasmid based recombinant vaccines.
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Annex 1 Detailed statements

In the regulation (EC) No 1394/2007 on advanced therapy medicinal
products ("the Regulation") specific rules are defined, that concern the
authorisation, supervision and pharmacovigilance of advanced therapy
medicinal products (gene therapy, somatic cell therapy and tissue
engineering). This regulation will apply from 30 December 2008. As part
of the implementation of regulation No 1394/2007, the European
Commission intends to revise and adapt Part IV, Annex I to the Directive
2001/83/EC.

The following comments and suggestions originate from a considerable
number of different stakeholders (listed in Annex I) comprising academic
experts in the field, small and medium sized enterprises as well as
prominent non-profit research organizations dealing with different aspects
of advanced therapies ("The Stakeholders”). Whereas the Stakeholders
highly appreciate several aspects of the regulation, such as the
establishment of a Committee for Advanced Therapies (CAT) within the
EMEA, there are major concerns regarding some other aspects of the
Regulation.

A central concern of the Stakeholders is the definition of gene therapy
medicinal product which is outlined in chapter 2.2.1 of the Regulation,
which is linked to specific requirements concerning the extent of clinical
and non-clinical data.

According to the Regulation a Gene therapy medicinal product is defined
as a medicinal product

e that contains or consists of a nucleic acid sequence used in or
administered to human beings, in vivo or ex vivo, with a view to
regulating, repairing or replacing a targeted genetic sequence; and

e whose therapeutic, prophylactic or diagnostic effect relates directly
to the nucleic acid sequence it contains, or to the product of genetic
expression of this sequence.

A number of specific requirements regarding non-clinical and clinical data
are listed in chapter 2.4.2 or chapter 2.5.2 of the Regulation, respectively.
for medicinal products, that fullfil this definition.

Requirements include among others
o evaluation of oncogenic and tumorigenic potential in
relevant models,
e reproductive and developmental toxicity studies,
e integration site studies,
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e clinical data regarding biodistribution into gonads as well
as a range of safety studies including data about
neoplastic proliferation due to insertional mutagenecity.

The Stakeholders are concerned that the definition of gene therapy
medicinal products within the regulation is extremely broad, comprising a
heterogenous collectivity of different medicinal product classes with
distinct individual safety and mode of action profiles and peculiarites.
Whereas the studies listed in chapter 2.4.2 and 2.5.2 are without doubt
meaningful for a number of classical gene therapy approaches e.qg.
addressing gene transfer with retroviral, lentiviral or adenoviral vectors,
they are clearly neither scientifically nor clinically justified for other
medicinal approaches such as transfer of non-replicating polynucleotide
RNA or siRNA, which are most likely non-intentionally also covered by the
definition.

A particular criticism is that RNA based medicinal product classes
are not explicitly excluded from the gene therapy definition.

An important feature crucial for clinical safety issues is that RNA based
medicinal products bear no significant risk for integration into the genome.
This is in contrast to some recombinant viral medicinal products that have
the risk of drug accumulation due to a sustained expression of encoded
gene products and the risk of integration into the host genome, thereby
promoting malignant transformation by activating proto-oncogenes or
inactivating onco-suppressors . Furthermore DNA, when integrated into
the chromosomal DNA of germ line cells could lead to vertical
transmission. Importantly, all known mechanisms by which foreign nucleic
acids can integrate into the genome of an animal cell (e.g. recombination)
do not apply for RNA based molecules?. Due to the lack of capacity to
integrate into genomes there is also no risk for long-term persistence of
RNA based medicinal product classes. It is well established that medicinal
products based on RNA are of transient nature and are cleared from the
organism mainly by degradation by nucleases that are abundant in the
extra- and intracellular space>.

The Stakeholders are concerned that the Regulation would
enhance regulatory requirements for a number of highly
promising, emerging clinical applications of RNA* while not
providing any significant advantage for the safety of the treated
patients. This would slow down or even prevent clinical translation
of such substances and unnecessarily discriminate against
European researchers and companies as RNA based approaches
are not considered as gene therapy in competing countries and
regions of the world including the USA.
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RNA molecules can be applied as medicinal products

to transiently silence genes of interest (RNA interference),
to modify gene specific splicing events (RNA repair),

to induce antigen specific immune responses (RNA vaccines)
to augment immunity (RNA adjuvants e.g. Poly I:C)

to bind receptors or ligands involved in disease mechanisms
(Aptamers)

In the past years, a large amount of non-clinical data and a considerable
number of clinical studies have been performed demonstrating an
excellent safety profile of RNA-based therapeutic strategies. These include
published clinical trials as well as hitherto unpublished data generated by
some of the Stakeholders. RNA based vaccines, for example, which
entered clinical testing nearly one decade ago were shown to be very well
tolerated® 1%, RNA vaccine based medicinal products are either used for ex
vivo transfection of dendritic cells or directly injected as naked RNA
vaccines in vivo. Taken together published clinical trials, so far 131
patients have been treated in vaccination protocols using RNA-based
medicinal products. Only one patient developed a toxicity > grade I (flu
like symptoms, grade II). Generally, the side effects were restricted to
grade I local erythema at the injection site and grade I flu like symptoms.
A transient increase in anti-nuclear-antibodies was seen in three patient.
Otherwise no signs of autoimmunity have been observed so far.

Similarly, a number of clinical trials with Aptamers as well as a wide range
of preclinical studies and first clinical trials with siRNA therapeutics
indicate an excellent safety profile also for other RNA-based medicinal
product classes!!''®>. Many of these approaches are based on synthetic
oligonucleotides. In fact, there is historic precedence for the regulation of
oligonucleotides as chemical entities in Europe with the approval of
Vitravene™, an antisense oligonucleotide for treatment of cytoMegalovirus
retinitis (CMV), and Macugen™, a pegylated aptamer approved for
treatment of age-related macular degeneration (AMD).

We believe that RNA-based therapeutics have a great potential to provide
solutions in different disease areas with high medical need including
infectious, metabolic and cardiovascular diseases as well as cancer. RNA
based medicinal products can be rapidly produced and easily purified.
Production costs are considerably lower than for polypeptide based
medicinal products. This, together with their nucleotide sequence based
target specificity provides an excellent basis for future individualized
therapies. A number of young biotechnology companies mainly funded by
venture and public capital are devoted to develop and implement such
innovative treatment modalities. However, the field of RNA based
medicinal products is young and highly vulnerable. It is important that
investments in this field are neither endangered by high development
hurdles nor by a misleading public perception. Due to the fatal events
associated with adenoviral and retroviral gene transfer the term “Gene
therapy” is burdened with a negative public perception®8, The broad
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classification of different nucleic acids based medicinal products as gene
therapy endangers their public acceptance and will compromise
investments necessary for the development of the field.

We propose that the definition "Gene therapy” should be limited to
nucleic acids based medicinal products, which are able to integrate
into the human genome thereby generating unique safety
concerns.

RNA based medicinal product classes neither integrate into the genome,
nor induce genome sequence alterations eo ipso. The fact that RNA based
therapeutic approaches such as RNA interference is able to specifically
modulate gene transcription and translation is not a characteristic feature
of gene therapy as the vast majority of medicinal products affect gene
transcription and gene expression in a very defined manner (e.g.
hormones, antibodies, kinase inhibitors etc.). In this context, it is
important to realize and accept, that a medicinal product based on a viral
vector encoding a sh-RNA for gene silencing has a profoundly different
risk profile as compared to the corresponding non-viral, siRNA based
medicinal product!®:?°,

Moreover, it is critical that the progress of clinical translation in the field is
not slowed down by unsubstantiated regulatory mechanisms. Most of the
requirements listed in the chapters 2.4.2. and 2.5.2 of the Regulation (i.e.
analysis of oncogenic and tumorigenic potential in relevant models,
reproductive and developmental toxicity studies, integration site studies,
clinical data regarding biodistribution into gonads as well as a range of
safety studies including data on neoplastic proliferation due to insertional
mutagenecity) are scientifically and clinically not justified, but are time
consuming and cost intensive. Application of these requirements would
multiply the costs for RNA-based medicinal products while not providing
any significant advantage for the safety of the treated patients. During the
last years clinical development of DNA-based gene transfer due to the
difficulties to finance came to a halt. We are alarmed that application of
the proposed regulation to RNA-based medicinal products will severely
compromise the development of these highly promising drugs. We are
also concerned about different regulatory hurdles between the EU and the
US. If only the EU increases the requirements and if this is not based on
strong scientific arguments these rules will compromise the habitat
conditions of the EU for development of innovative products.

For the reasons discussed above we appeal that therapeutic
strategies based on non-replicating RNA medicinal products are
neither defined nor considered as gene therapy.

Accordingly, we appeal that advanced therapeutic strategies based
on application of RNA transfected or RNA loaded cells should also
not be regarded as gene therapy.
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Rather, we believe that a risk analysis approach as already suggested in
chapter 2.1. of the Regulation combined with mode of action based risk
identification strategies, which are described in chapter 4.1. of the
“Guideline On Strategies To Identify And Mitigate Risks For First-In Human
Clinical Trials With Investigational Medicinal Products”
(EMEA/CHMP/SWP/28367/07) may be appropriate and sufficient to deal
with the individual characteristics of these novel therapies.
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Annex 2 List of Stakeholders

Academic Partners

Name Institute Country
1. Prof. Jonathan Austyn University of Oxford UK
. . Department for Immunhematology and

& Dr. Cedrik Britten Blood Transfusion, Leiden University NL

3. Prof. Pierre Coulie Christian de Duve Institute BE

4. Dr. Thomas Felzmann CCRI-Austria AT

5. Prof. Dr. Gustav Gaudernack Rikshospitalet-Radiumhospitalet Medical NO
Center, Oslo, Norway

6. Prof. Dr. Eckhart Kdmpgen De_partn_"lent of I_Dermatology DE
University Hospital Erlangen

7. Prof. Rolf Kiessling Karolinska Institutet SE
Experimental & Translational Oncology,

8. Dr. Sebastian Kreiter Dpt. Medicine Johannes Gutenberg- DE
University Mainz

o Laboratoire d'Immunologie

= Prof. Olivier Lantz et Unité Inserm 653, Institut Curie FR

10. Dr. Art Levin Biotech and Rharnjaceutlcal Consulting us
Santa Fe, California

11. | Prof. Dr. Kees Melief Leiden University NL
Medical Center

12. Prof. Ignacio Melero University of Navarra/Pamplona ES
Dpt. of Medical Oncology Oncology Centre

12 Prof. Dr. Bart Neyns of the University Hospital Brussel BE
Clinical Pharmacy & Toxicology,

1 Prof. Dr. Jaap Oostendorp Leiden University Medical Center NL

15. Prof. Dr. Giorgio Parmiani San'RaffaeIe Scientific and University T
Institute
Department of Oncology,

e Dr. Steve Pascolo University Hospital of Zurich CH

17. Prof. Dr. Maria Pia Protti Scientific Instituto San Rafaelle IT

18. Prof. Dr. Elena Ranieri University of Foggia IT
Istituto Scientifico Romagnolo per lo

19. Dr. Angela Riccobon . . . IT

K studio e la cura dei Tumori (IRST)

Istituto Scientifico Romagnolo per lo

20. Dr. Ruggero Ridolfi . . . IT

99 studio e la cura dei Tumori (IRST)

Experimental & Translational Oncology,

21. Prof. Dr. Ugur Sahin Dpt. Medicine Johannes Gutenberg- DE
University Mainz

22. Dr. Antonio Sica Istituto Clinico Humanitas IT

23. Prof. Dr. Rik Scheper VU University Medical Center/Amsterdam NL
Dpt. Medicine,

24. Prof. Dr. Freda Stevenson University of Southampton GB

25. Dr. Inge Marie Svane Herlev University Hospital DK

. Center for Cell Therapy and Regenerative
2k Prof. Dr. Viggo van Tendeloo Medicine Antwerp University Hospital BE
. . Physiology-Immunology, Medical School of

ERg| Prof- Dr. Kris Thielemans the Vrije Universiteit Brussel (VUB) BE

28. Prof. Dr. Thomas Wodlfel Dp_t. Me'dlcme_, Johannes Gutenberg DE
University Mainz

29. Dr. Andreas Thiel g:ll:llitiches Rheuma-Forschungszentrum DE
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34 Dr. Jochen Probst CSO,, CureVAC GmbH DE
i Tlbingen, www.curevac.com
W
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List of responding Stakeholders — Scientific Organisations

. {oCimeRa,

. Tae? FUC

Prof. Jonathan Austyn, Coordinator of

“DC-THERA FP6 Network of Excellence in

Dendritic Cell Translational Immunology” (http://www.dc-thera.org/), declares that
the network is pleased to formally support the commentaries on the new EC/EMEA
the authorization, supervision, and
pharmacovigilance of advanced therapy medicinal products.

The names and affiliations of the members the networks are listed below.

regulations (No 1394/2007)

concerning

Name Institute / Company Country
COORDINATOR
40. gioonr?:ltohnagAlVllJasggﬂerson University of Oxford UK
Vincenzo Cerundolo
41, Carl G. Figdor Stif:htin_g Kathqlieke Univers_i_teit NL
Gosse Adema University Medical Centre Nijmegen
42. Muriel Moser Universite Libre de Bruxelles BE
43. Anne O'Garra Medical Research Council UK
44, Francesca Granucci University of Milano-Bicocca 1T
45. Gerold Schulel_' Friedrich Alexander Universitat Erlangen- DE
Alexander Steinkasserer Nurnberg
46. Robert Coffin Biovex UK
47. Catherine.De.Greef Bruxelles BE
48. Ugo D'Oro Chiron 1T
49. Andrea Splendiani Leaf Biosciences IT
50. Charles Nicolette Argos Therapeutics, Inc DE/USA
51. Filippo Petralia SEKMED 1T
52. Sebastian Amigorena Institut Curie FR
53. Thierry Boon, Pierre Coulie Christian de Duve Institute BE
54. Duccio Cavalieri University of Florence 1T
55. Sandra Gessani Istituto Superiore di Sanita IT
o
57. Eggafeﬁzllilzgédiavel Pisa, Karolinska Institutet SE
59. Maria Pia Protti Scientific Instituto San Rafaelle IT
60. ﬁfgigieéicg‘rifzﬁld ggl’.:itﬁches Rheuma-Forschungszentrum DE
Andreas Thiel
61. Caetano Reis e Sousa Cancer Research UK UK
62. Benedita Rocha INSERM U591 Institut Necker FR
63. Federica Sallusto, _Antonio Lanza\_/ec_hia, Inst_itute for Research in Biomedicine, CH
Markus Manz, Mariagrazia Uguccioni Bellizona
64. Mark Suter University of Zurich CH
65. Hermann Wagner Technische Universitat Miinchen DE
66. Laurence Zitvogel Institut Gustave Roussy FR
67. Paola Ricciardi-Castagnoli GENOPOLIS 1T
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68. Matthias Mann Max-Planck-Institut fir Biochemie DE
69. Alberto Mantovani Istituto Clinico Humanitas IT
7005 | Benny Chain Science/University College London UK
71. Frank Nestle King's College London School of Medicine UK
72. Marc Gregoire INSERM 892 /NANTES FR
73. Regis Josien INSERM U643/Nantes FR
74. Jacques Bartholeyns IDM/SME in Paris FR
75. Annika Scheynius Karolinska University Hospital/Stockholm SE
76. Maria Rescigno European Institute of Oncology/Milano 1T
77. Ignacio Melero University of Navarra/Pamplona ES
78. Rik Scheper VU University Medical Center/Amsterdam NL
79. Eva Rajnavolgyi University of Debrecen/Debrecen HU
80. Suzanne Watts National Blood Service UK
.
82. Juri Rappsilber \L/Jvrmeilxl/zcr)‘;?teyzrfuézt:li(ri:i;ehfor Cell Biology UK
83. Edwin Lasonder University of Nijmegen NL
84. Janet Fernihough Ribostem UK
85. Meredith O'Keefe Bavarian-Nordic DE
86. Walter Reith University of Geneva CH
87. Jirina Bartunkova Isncitci)tcjfeczg{—?;?ﬁ:sg?gtind Medical cz
88. Mai-Britt Zocca Dandrit Biotech A/S DK
89. Thomas Felzmann CCRI-Austria AT
90. Thomas Brocker Ludwig-Maximilians-Universitat Miinchen DE
91. Mark Aloysius Nottingham University UK
92. Elena Ranieri University of Foggia IT
93. A. A. van de Loosdrecht VU Medical Center/Amsterdam NL
e Henri de la Salle IIETaStI)EIEI\s/Ie’#ZrzltS;:rancais du Sang-Alsace FR
95. Guido Vanham Inst of Tropical Medicine, Antwerp. BE
96. Inge Marie Svane/Ozcan Met Herlev University Hospital DK
97. Gerard Bos Academic Hospital,Maastricht NL
98. Silvia della Bella University of Milan IT
99. Luis Ferreira Moita L”nﬁfjg‘:;i»?gi"a':gg;ar Medicine/ PT
100. Tina Zavasnik Bergant University in Slovenia SI
101. Miodrag Colic Institute of Medical Research YU
102. Casamassima Addolorata IRCCS-Oncology/Bari IT
103. Ihsan Gursel Ll\jlr?il\elzglrjsliat;&ology & Genetics / Bilkent R
104. S. Jung Weizmann Institute IL
105. Manfred Lutz University of Wuerzburg DE
106. Shalin Naik The Netherlands Cancer Institute NL
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Prof. Dr.

MUN®O

The RNA Therapeutics Stakeholder Group
Comments on EC Regulation 1394/2007

HERAPFPY

Dr. h.c. Ch. Huber, board chairman of the “Cancer Immunotherapy

”

consortium (CIMT, www.c-imt.org), declares that CIMT supports the commentaries on
the new EC/EMEA regulations (No 1394/2007) concerning the authorization, supervision,
and pharmacovigilance of advanced therapy medicinal products.
The names and affiliations of the members of the consortium are provided below.

Name
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Med. Klinik
SP Hamatologie und Onkologie
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University of Medical Sciences
Great Poland Cancer Center

137. Andrzej Mackiewicz (M.D., Ph.D.) Dept. of Cancer Immunology, Chair of PL
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12, Prof. Dr. M. Maeurer (IGT), Cancer Center Karolinska (CCK) SE
139. Dr. Ann Mander Somers Cancer S_aen(_:es Building UK
Southampton University
- Chirurgische Klinik
140. PD Dr. Angela Marten Otto-Meyerhof-Zentrum DE
141. | Prof. Dr. C. J. M. Melief Department of Immuno-hematology NL

and Blood Transfusion

142. Prof. Dr. S. Meuer Institut fir Immunologie DE
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143. Prof. Dr. Detlef Meyer Chirurgische Klinik I DE
Johannes-Gutenberg-Universitdt Mainz

144. | Dr. med. Ralf G. Meyer 111. Med. Klinik und Poliklinik DE
) . Johannes-Gutenberg-Universitat Mainz

145. Dr. med. habil. Markus Mohler 1. Med. Klinik und Poliklinik DE

146. Prof Dr. med. Markus Neurath Johannes-Gutenberg-Universitdt Mainz DE

I. Med. Klinik und Poliklinik
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Consultant in Medical Oncology Cancer
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Somers Cancer Sciences Building
Southampton University

Dr. Christian Ottensmeier (M.D.

148. | php)

Universitat Tubingen
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Zentrum fiir Medizinische Forschung
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III. Med. Klinik und Poliklinik des
150. Prof. Dr. C. Peschel Klinikums rechts der Isar der TU DE
Minchen

151. PD Dr. Malte Peters Micromet AG DE

Johannes-Gutenberg-Universitdt Mainz

152. Dr. med. Markus Radsak II1. Med. Klinik

DE

Institut fir Zellbiologie

153. Prof. Dr. H.-G. Rammensee Abteilung Immunologie

DE

Universitat Wirzburg

DA Prof. Dr. UIf Rapp Institut flr Medizinische Strahlenkunde

DE

Pierantoni Hospital

Dept. of Medical Oncology T

155. Ruggero Ridolfi (M.D.)
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DE

157
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Hoffmann-La Roche AG
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DE

158.
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DE
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Johannes-Gutenberg-Universitat Mainz
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DE
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DE
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DE
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DE
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DE

166.
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Universitatsklinik Bonn
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DE

167.
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Universitatsklinikum Ulm
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DE
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Georg-August Universitat Gottingen,
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DE
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Universitatsklinikum Erlangen
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DE
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Universitatsklinikum Erlangen
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DE
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DE
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DE
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DE
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Institut flir Medizinische Immunologie

DE

176.
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DE
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DE
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DE
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Universitatsklinik Wirzburg

DE

Page 16




The RNA Therapeutics Stakeholder Group
Comments on EC Regulation 1394/2007

183.

Prof. Dr. med. Eckhard Thiel

Charité - Universitatsmedizin Berlin
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DE
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