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LIST OF ABBREVIATIONS 

 
ATCC American Type Culture Collection 

BHK   Baby hamster kidney 

bp   Base pair 

CDC    Disease Control and Prevention  

cDNA Complementary deoxyribonucleic acid 

CEF   Chicken embryo fibroblast 

CLS   Capillary leak syndrome  

CT Computerized tomography 

CTL   Cytotoxic T-lymphocytes 

CTLA-4   T-lymphocyte-associated protein 4 

CTLL Cytotoxic T-lymphocyte line 

CVA   Chorioallantois Vaccinia virus Ankara 

DNA   Deoxyribonucleic acid 

DP    Drug product (TG4010) 

DS   Drug substance 

EGFP/GPT Enhanced green fluorescent protein/xanthin-guanin phosphoribosyl transferase 

ELISA Enzyme linked immunosorbent assay 

GMO Genetically modified organism 

ICH International Conference on Harmonization 

ID   Intradermal 

IgG Immunoglobulin G 

IL2   Interleukin-2  

IM   Intramuscular 

IMP   Investigational medicinal product (TG4010) 

IP   Intraperitoneal 

IV   Intravenous 

MBE   Eagle Based Medium 

MOI Multiplicity of infection 

MUC1   Mucin 1 

MVA   Modified Vaccinia virus of Ankara 

MVATG9931  Recombinant vector 

MVS   Master virus seed 

NIH National Institutes of Health 

NK Natural killer 

NSCLC   Non-small cell lung cancer 

PBMC Peripheral blood mononuclear cell 

PBS Phosphate buffered saline 

PCR   Polymerase chain reaction 

PFU   Plaque forming unit 

PMVS   Pre master virus seed 

pTG9931  Transfer plasmid 

QC   Quality control 

qPCR   Real time quantitative polymerase chain reaction 

rIL2   Recombinant IL2 

RCC   Renal cell carcinoma 

RNA   Ribonucleic acid 

RSD    Relative standard deviation  
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SC   Subcutaneous 

TG4010   Viral suspension of MVATG9931 

TPO   Thyroid peroxidase 

VV   Vaccinia virus  

WR   Western reserve 

WVS   Working virus seed 
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I.  GENERAL INFORMATION 

I. A. Name and address of the notifier (company or institute) 

TRANSGENE S.A. 

400 Boulevard Gonthier d’Andernach, Parc d’Innovation, CS80166 

67405 Illkirch Graffenstaden cedex 

France  

I. B. Name, qualifications and experience of the responsible scientist(s) 

TRANSGENE: 

Name Qualification Function 

Gisèle LACOSTE MD Associate Medical Director, 

Clinical Development 

Kaïdre BENDJAMA PhD Biomarker Project Manager 

Clémentine SPRING-GIUSTI PhD Toxicology Head 

 

Contact: Sandrine Lemius 

Regulatory Affairs Manager 

  Tel. + (33) (0)3 88 27 91 84 

  Fax. + (33) (0)3 88 27 91 41 

 

Clinical investigators / clinical sites 

The following site is considered for the proposed clinical trial in Belgium:  

INVESTIGATOR INSTITUTION  

Belgium  

Dr Frédéric Forget 

Centre Hospitalier de l’Ardenne - Site de Libramont 

Avenue de Houffalize 35 

6800 Libramont 

I. C. Title of the project 

The clinical study to be conducted with TG4010 is entitled: “A phase II study evaluating the 

efficacy and the safety of first-line chemotherapy combined with TG4010 and nivolumab in 

patients with advanced non-squamous Non-Small-Cell Lung Cancer (NSCLC)”.  

The clinical study reference number is TG4010.24.  
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II.  INFORMATION RELATING TO THE GMO 

TG4010 is a suspension of the recombinant viral vector MVATG9931. The vector 

MVATG9931, the active substance of TG4010, is a GMO. It is derived from a highly attenuated 

strain of the Modified Vaccinia virus Ankara (MVA), in which the nucleotide sequences coding 

for the human mucin 1 (MUC1) and human interleukin-2 (IL2) were inserted.  

TG4010 has been developed for use as an immunotherapy in cancer patients whose tumors 

express the MUC1 antigen. Advanced NSCLC is the current lead indication. 

TG4010 is intended to indice a MUC-1 specific cellular immune response and to produce a 

non-specific activation of several components of the immune system. 

Benefits 

Despite the progressive improvement of the standard of care, the medical need in NSCLC still 

remains enormous and new approaches are necessary to significantly change the outcome of 

this disease. By modifying the host/tumor relations, immunotherapy products like TG4010 may 

achieve such a result. 

The desired therapeutic benefit of the TG4010 vaccine is to enhance the beneficial effect of 

standard treatments in cancer patients whose tumors express the MUC1 protein. 

The previous Phase II studies in advanced NSCLC, studies TG4010.05, TG4010.09 and the 

Phase IIb part of TG4010.14 study, met their primary endpoint and suggested a clinical benefit 

of adding TG4010 to first-line chemotherapy. 

Nivolumab is a monoclonal antibody, a type of protein designed to recognise and attach to a 

specific target substance in the body. It attaches to a target protein called programmed death-1 

receptor (PD-1) that can switch off the activity of T cells (a type of white blood cell that forms 

part of the immune system, the body’s natural defences). By attaching to PD-1, nivolumab 

blocks its action and prevents it from switching off your T cells. This helps increase their 

activity 

Nivolumab has already demonstrated activity in NSCLC and then is marketed with an 

indication granted for the treatment of advanced NSCLC in adults granted by the European 

Health Authority. 

It is hypothetized that the combination of TG4010 and nivolumab, two medicines acting on the 

immune system with different mechanisms of action, when administered with standard 

chemotherapy treatment can enhance the immune response and lead to an increase in antitumor 

activity. This will be tested in TG4010.24 study assessing safety and efficacy of the NSCLC 

patients receiving this triple combination (TG4010 + nivolumab + chemotherapy). 

Risks 

The parental virus of the MVATG9931 vector, MVA, is a highly attenuated viral strain, 

obtained from the Ankara strain of the vaccine that is only able to infect a reduced series of 

hosts. MVA was specifically developed to immunize high risk patients (children under the age 

of 3 years and patients presenting nervous disorders, allergies or skin diseases, chronic diseases) 

against smallpox. It was tested in many animal species and used in the primo vaccination of 

over 120,000 children and adults. No major problems were observed during the vaccination 

campaigns (apart from slight redness at the site of injection and fever over 38°C and/or general 

malaise in a small percentage of subjects) or any serious complications (such as encephalitis or 

septicemia observed after the injection of other strains of the virus for the vaccine). 

Until now, TG4010 has been injected by intramuscular (IM) or subcutaneous (SC) route to 270 

380 patients have been treated with TG4010. Injection of TG4010 may cause slight or moderate 
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redness, swelling, warmth and pain at injection site; this reaction can last for several days. It 

may also result in tiredness, fever, low blood cell counts, chills and muscles aches of mild or 

moderate intensity. Rarely, rashes have been observed but were always transient and moderate. 

In addition, animal toxicology studies have been conducted with TG4010 in mice, rat and in 

rabbit following single and/or repeated administrations by intravenous (IV), IM or SC routes. 

The administration of TG4010 was well tolerated and no significant and specific adverse 

reaction to TG4010 were observed, except for some minor local reactions at the injection sites 

frequently observed following administration of vaccines. 

Based on these observations, TG4010 is considered to have a favorable safety profile. 

 

III. INFORMATION RELATING TO THE CONDITIONS OF 

RELEASE AND THE RECEIVING ENVIRONMENT 

III. A. Information on the release 

III. A. 1. Description of the proposed deliberate release, including the purpose(s) and 

foreseen products 

The release in this context will be the administration of the product, in a hospital or clinic 

setting, by SC injection to patients as a part of a multinational, multicenter clinical trial protocol. 

Details of the trial design and its objectives are given in the protocol synopsis provided in 

Erreur ! Source du renvoi introuvable.. There are no foreseen products of this release. 

Approximately 10 centers in Europe and in other regions of the world will enroll patients in the 

TG4010.24 study. 

III. A. 2. Foreseen dates of the release and time planning of the experiment including 

frequency and duration of releases 

The study is planned to include 39 patients. 5 patients are expected to be included in Belgium. 

The first patient is expected to be enrolled in January 2018 and the last patient approximately 

in Quarter 1 2020.  

In the TG4010 arm, patients will be administered the product weekly for 6 weeks and then once 

every 3 weeks until progression of the disease or death or premature discontinuation due to any 

reason whichever occurs first. 

III. A. 3. Preparation of the site previous to the release 

TG4010 drug product is released for clinical use only, filled in vials and labeled appropriately. 

TG4010 must be prepared under conditions compliant with injectable preparations. Preparation 

and administration of the GMO product will be done by personal qualified and trained by the 

study sponsor, under the responsibility of the principal investigator and /or lead pharmacist. A 

technical sheet is provided to investigators, pharmacists and all personnel involved in handling 

of the GMO product. It gives technical information related to the clinical lot, the waste 

management, the conditions and precautions of use and the recommendations in case of 

incident. 

III. A. 4. Size of the site 

No specific size is required for the site. The room where the patients will be treated is a 

conventional hospital room.  
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III. A. 5. Method(s) to be used for the release 

In the TG4010 arm, patients will receive TG4010 and nivolumab with first-line chemotherapy. 

TG4010 will be administered starting on Day 1 (D1) of Cycle 1 of chemotherapy. TG4010 will 

be administered weekly for 6 weeks by SC injections at the dose of 1x108 plaque forming units 

(PFU), then once every 3 weeks. 

III. A. 6. Quantities of GMOs to be released 

A total of 39 patients are planned to be enrolled in the proposed clinical study in Europe and in 

other regions of the world. Patients will be injected with the GMO up to disease progression or 

premature discontinuation. Each patient is anticipated to receive an average of 13 injections at 

the dose of 1x108 PFU. 

III. A. 7. Disturbance on the site (type and method of cultivation, mining, irrigation, 

or other activities) 

Not applicable. 

III. A. 8. Worker protection measures taken during the release 

All transport of the GMO product (vial or syringe containing the dose to be injected) will be 

done using a leakproof container/bag with on the outside a biohazard sign. During product 

manipulations, safety glasses or goggles, labcoat, gloves and mask must be used. 

III. A. 9. Post-release treatment of the site 

The place where the product will be prepared for injection will be decontaminated before and 

after the manipulation with a standard disinfectant active on vaccinia virus: lipid-encapsulated 

viruses such as TG4010 are sensitive to physical treatment such as steam sterilisation 

(autoclaving) and to chemical treatment with hospital-grade disinfectants containing bleach, 

aldehydes, alcohols, hydrogen peroxide, phenols, and quaternary ammonium compounds. 

Standard chemical germicides such as Aseptanios Terminal Spore®, Amphospray 41 IP sterile 

®, Anios Oxy’Floor®, Aniospray SF IP stérile ®, Aniosurf®, Aniosurf Premium®, 

Rivascop®, Surfanios Premium®, Surfa’Safe®, Surfa’Safe SH® (non-exhaustive list) are 

adequate for routine cleaning of work areas, when used according to the manufacturers’ 

instructions to ensure adequate contact time and to confirm the ability of the equipment to 

withstand the disinfectant used. 

Following the patient's discharge home, the room and the toilets will be cleaned in a standard 

way using a standard disinfectant based solution for cleaning the surfaces and floor. 

III. A. 10. Techniques foreseen for elimination or inactivation of the GMOs at the end 

of the experiment 

The GMO TG4010 is administered to human for therapeutic purpose. TRANSGENE’s 

recommendations for waste management are the following: 

Disposable material contaminated by TG4010, e.g.: 

o used and unused vials,  

o injected and non-injected syringes,  

o other used material such as needles, gauze, dressings, gloves, etc., 

must be disposed according to country-specific requirements and/or regular hospital procedure 

for infectious waste (e.g. autoclaving or treatment with sodium hypochlorite solution before 

incineration).  
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Non-disposable material contaminated by TG4010, e.g.: 

o labcoat, goggles, patient gown, bedding, linens, towels, etc. 

must be cleaned/treated according to country-specific requirements and/or regular hospital 

procedure for infectious material (e.g. hot water ≥ 71°C washing with detergent and hot air 

drying). 

Work area must be cleaned with a standard disinfectant active on vaccinia virus, as mentioned 

in section III.A.9. 

All equipment (e.g. biosafety cabinet) not dedicated for study use will be sterilized or cleaned 

with a standard disinfectant active on vaccinia virus, as mentioned in section III.A.9. The 

manufacturer’s instructions should be followed to ensure adequate contact time and to confirm 

the ability of the equipment to withstand the disinfectant used. 

III. A. 11 Information on, and results of, previous releases of the GMOs, especially at 

different scales and in different ecosystems 

The TG4010 GMO was previously “released” in 8 clinical studies. The product was 

administered to a total of 380 patients suffering from advanced cancer. 

The previous Phase II studies in advanced NSCLC, TG4010.05, TG4010.09 and TG4010.14 

(phase IIb part) studies, met their primary endpoint (response rate, 6-months PFS respectively 

and PFS), showed significant improvement of patient survival, demonstrating the clinical 

benefit of adding TG4010 to first line chemotherapy (Ramlau R. et al., 2008) (Quoix E. et al., 

2011) (Quoix E. et al., 2016). 

As regards safety, injection of TG4010 may cause slight or moderate redness, swelling, warmth 

and pain at injection site; this reaction can last for several days. It may also result in tiredness, 

fever, low blood cell counts, chills and muscles aches of mild or moderate intensity. Rarely, 

rashes have been observed but were always transient and moderate. 

V. INFORMATION ON MONITORING, CONTROL, WASTE 

TREATMENT AND EMERGENCY RESPONSE PLANS 

V. A. Monitoring techniques 

V. A. 1. Methods for tracing the GMOs, and for monitoring their effects 

As discussed above, no viral shedding outside the injection site was shown in human injected 

with the GMO and no significant dissemination of the GMO outside the injection site was 

observed in animal studies confirming the non-spreading character of the GMO which remains 

localized to the injection site up to the lysis of the infected cells.  

Efficacy will be assessed by CT or MRI scans of thorax, abdomen, pelvis, and brain as well as 

through survival follow-up.  

Safety will be assessed by physical examinations including vital signs, adverse events reporting, 

and laboratory investigations (blood and biochemistry analyses). 

Immunological assessments will also be performed according to clinical protocol modalities. 

V. A. 2. Specificity (to identify the GMOs, and to distinguish them from the donor, 

recipient or, where appropriate, the parental organism), sensitivity and 

reliability of the monitoring techniques 

Not applicable. 
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V. A. 3. Techniques for detecting transfer of the donated genetic material to other 

organisms 

Technique not available - The probability for a transfer of the donated genetic material to other 

organisms is unlikely since TG4010 has no nuclear localization and there is no known human 

endemic virus able to complement, to recombine or to exchange genetic material with the MVA 

genome. 

V. A. 4. Duration and frequency of the monitoring 

The safety, clinical efficacy as well as immunological response will be monitored during the 

clinical trial at regular time-points according to the clinical protocol. 

V. B. Control of the release 

V. B. 1. Methods and procedures to avoid and/or minimize the spread of the GMOs 

beyond the site of release or the designated area for use 

Preparation and administration of the GMO product will be done by personal qualified and 

trained by the study sponsor, under the responsibility of the principal investigator and /or lead 

pharmacist. 

A detailed procedure for the preparation of the product TG4010 to be injected will be provided 

to all personnel involved in handling of the product and posted in the preparation room. A 

technical sheet detailing the procedure for injection, the conditions of waste disposal and the 

procedure to follow in case of accidental spillage will also be posted in the room.  

See recommendations for decontamination of work area in section III.B.2. 

All personnel involved in handling the GMO product is also informed that in case of skin 

contamination, the skin must be immediately disinfected locally a solution of bleach or with a 

solution of iodine and washed thoroughly with water and soap. In case of eyes contamination, 

it is recommended to wash thoroughly with water or ideally physiological saline solution (NaCl 

0.9 %), and an examination by an ophthalmologist must take place as soon as possible.  

No specific biological analysis in the personnel handling the product is planned.  

During product manipulations, labcoat, goggles, gloves and mask must be used. All transport 

of product (vial or syringe containing the dose to be injected) will be done using a leakproof 

container/bag with on the outside a biohazard sign. Prior to the administration of the product, 

the product must be prepared under conditions compliant with parenteral preparations. 

Furthermore, the staff will follow the standard hospital policy recommended for the 

manipulation of live virus vaccines. 

V. B. 2. Methods and procedures to protect the site from intrusion by unauthorized 

individuals 

Due to the safety profile of the GMO, the patients are treated and remain in a conventional 

hospital room. Consequently, no particular procedure needs to be applied to limit the room 

access. 

V. B. 3. Methods and procedures to prevent other organisms from entering the site 

No particular procedure will be applied to avoid any contamination by another viral organism 

except the standard hospital procedures. As indicated above, there is no known human endemic 

virus able to complement the MVA’s capacity to propagate in humans. 
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V. C. Waste treatment 

V. C. 1. Type of waste generated 

See section III.A. 

V. C. 2. Expected amount of waste 

See section III.A. 

V. C. 3. Description of treatment envisaged 

See section III.A. 

V. D. Emergency response plans 

V. D. 1. Methods and procedures for controlling the GMOs in case of unexpected 

spread 

It will be recommended to personnel involved in TG4010 handling to act as recommended 

below in case of unexpected spread. 

Contaminated area must be secured and access should be limited only to people authorized to 

handle TG4010. Personnel involved in the clean-up of the spill must wear waterproof gloves, 

gown, surgical/procedure mask and safety goggles with side shields.  

Aerosols should be allowed to settle before paper towels or lab diapers are placed carefully over 

the spill. 

Spills should be absorbed. For best results, the spill area should be covered with paper towels 

and a solution of bleach at 0.6 % of active chlorine1 or any other active disinfectant2 should be 

applied. The application should start from the outer perimeter and work inwards. The contact 

with bleach/disinfectant will be allowed for 30 minutes. Fresh paper towels soaked in 0.6 % 

bleach or active disinfectant will then be used to wipe the spill area. The area should then be 

rinsed with paper towels soaked in tap water to remove bleach that can corrode surfaces if not 

removed. The whole process should be repeated except that the contact between the area and 

bleach/disinfectant should be reduced from 30 minutes to 10 minutes. Then the cleaned area 

should be left to dry. Finally, all waste items should be disposed in accordance with the hospital 

standard procedure for infectious waste. 

                                                 
1 Solution of bleach at 0.6 % of active chlorine: 

o 4 tablets [if 1.5 g/tablet of active chlorine] per liter of water, or  

o 1 volume of bleach at 2.6 %Cl [i.e. 26 g/l of active chlorine] for 4 volumes of water, or 

o 1 volume of bleach at 9.6 %Cl [i.e. 96 g/l of active chlorine] for 17 volumes of water 
2 Chemical inactivation of vaccinia virus on surfaces after 10 minutes of contact at room temperature with: 

 Chemical disinfectant Minimum concentration to 

achieve inactivation 

 Ethyl alcohol 40 % 

 Isopropyl alcohol 30 % 

 Benzalkonium chloride 100 ppm 

 Ortho-phenylphenol 0.12 % 

 Iodophor (Betadine) 75 ppm 

 Glutaraldehyde 0.02 % 
 

Hospital-grade disinfectants active on vaccinia viruses include Aseptanios Terminal Spore®, Virkon®, Incidin®, Amphospray 

41 IP stérile ®, Aniospray SF IP stérile®, Surfa’Safe®, Anios Oxy’Floor®, Aldekol Des Acid®, Aldekol Desaktiv®, Aldekol 

Des 03®, Viruzidal Extra®, Fermacidal®, Pursept-FD®, Perform classic concentrate Q-Plus®, Terralin protect® and any other 

standard EPA-registered germicides. 
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V. D. 2. Methods for decontamination of the areas affected, e.g. eradication of the 

GMOs 

The area used to prepare the GMO before injection must be cleaned with a standard disinfectant 

active on vaccinia virus before and after manipulation. Lipid-encapsulated viruses such as 

TG4010 are sensitive to physical treatment such as steam sterilisation (autoclaving) and to 

chemical treatment with hospital-grade disinfectants containing bleach, aldehydes, alcohols, 

hydrogen peroxide, phenols, and quaternary ammonium compounds. Standard chemical 

germicides such as Aseptanios Terminal Spore®, Amphospray 41 IP sterile ®, Anios 

Oxy’Floor®, Aniospray SF IP stérile ®, Aniosurf®, Aniosurf Premium®, Rivascop®, 

Surfanios Premium®, Surfa’Safe®, Surfa’Safe SH® (non-exhaustive list) are adequate for 

routine cleaning of work areas, when used according to the manufacturers’ instructions to 

ensure adequate contact time and to confirm the ability of the equipment to withstand the 

disinfectant used. 

V. D. 3. Methods for disposal or sanitation of plants, animals, soils, etc., that were 

exposed during or after the spread 

Not applicable. 

V. D. 4. Methods for the isolation of the area affected by the spread 

See section V.D.2. 

V. D. 5. Plans for protecting human health and the environment in case of the 

occurrence of an undesirable effect 

Patients will be monitored for the occurrence of adverse events and serious adverse events 

according to the clinical protocol. Each serious adverse event will be recorded and assessed by 

the hospital staff and the study sponsor, and Health Authorities will be notified when relevant. 

The probability of propagation is very low based on characteristics of the MVA viral vector. 

As mentioned earlier, the MVA vector is poorly replicative and non-propagative. Thus, any 

propagation is unexpected. Besides, a complementing propagation-competent poxvirus should 

be necessary to generate the vector propagation. This event is unlikely since no wild poxvirus 

is currently endemic in the human population. Moreover, it is unlikely that several independent 

mutations occur, including restorations of the deleted regions of the genome, in order to bring 

back this genome up to the structure of its parent: the smallpox virus. This phenomenon has 

never been observed during smallpox vaccination in humans, and a mechanism able to cause 

and select for an event of such a magnitude is hardly conceivable. Furthermore, the findings of 

L. Wyatt et al (Wyatt L.S. et al., 1998)  have shown that repair of multiple genes is required to 

fully restore the ability of MVA to replicate efficiently in human cells. That is consistent with 

the inability to detect spontaneous revertants and supports the safety of MVA as a vaccine 

vector. 

Furthermore, viral propagation has never been reported during the previous clinical experience 

with TG4010 and with other recombinant MVA vectors. 
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