
www.targovax.com

Arming the immune system to fight cancer

Capital Markets Update

June 8th 2017



www.targovax.com

Important notice and disclaimer

This report contains certain forward-looking statements based on uncertainty, since they relate to events and 

depend on circumstances that will occur in future and which, by their nature, will have an impact on the results of 

operations and the financial condition of Targovax. Such forward-looking statements reflect the current views of 

Targovax and are based on the information currently available to the company. Targovax cannot give any assurance 

as to the correctness of such statements. 

There are a number of factors that could cause actual results and developments to differ materially from those 

expressed or implied in these forward-looking statements. These factors include, among other things, risks or 

uncertainties associated with the success of future clinical trials; risks relating to personal injury or death in 

connection with clinical trials or following commercialization of the companyôs products, and liability in connection 

therewith; risks relating to the companyôs freedom to operate (competitors patents) in respect of the products it 

develops; risks of non-approval of patents not yet granted and the companyôs ability to adequately protect its 

intellectual property and know-how; risks relating to obtaining regulatory approval and other regulatory risks relating 

to the development and future commercialization of the companyôs products; risks that research and development 

will not yield new products that achieve commercial success; risks relating to the companyôs ability to successfully 

commercialize and gain market acceptance for Targovaxôs products; risks relating to the future development of the 

pricing environment and/or regulations for pharmaceutical products; risks relating to the companyôs ability to secure 

additional financing in the future, which may not be available on favorable terms or at all; risks relating to currency 

fluctuations; risks associated with technological development, growth management, general economic and 

business conditions; risks relating to the companyôs ability to retain key personnel; and risks relating to the impact of 

competition. 
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Introduction  ςCEO, Øystein Soug

¢ŀǊƎƻǾŀȄΩǎ ǘŜŎƘƴƻƭƻƎȅ ŀƴŘ ǘǊƛŀƭǎ ςCMO, Dr Magnus Jäderberg 

! ǇƘȅǎƛŎƛŀƴΩǎ ǾƛŜǿ ƻƴ ǇŀƴŎǊŜŀǘƛŎ ŎŀƴŎŜǊ ςDr Svein Dueland

Q&A

Financial update ςCFO, Erik Wiklund

Lunch
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Targovax develops two novel cancer immunotherapy drugs ï

both with promising phase I/II data
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ONCOS-102

Oncolytic virus

ü Injected into the tumor

ü Releases antigens

ü Stimulates ñkillerò white blood 

cells (T-cells)

TG01

Cancer vaccine

ü Therapeutic vaccine

ü Mimics antigens

ü Stimulates ñkillerò white blood 

cells (T-cells)
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Science, December 2013

Immunotherapy is considered to have enormous potential, 

and the market is expected to reach 30-50b USD by 2025

Estimated market size ($Bn)*

o 8 products currently on the market

o Market estimated to reach 40b USD in 2025

o Estimated that 2/3 of cancers will be treated with 

immunotherapy by 2025 

* Citi Research,  Barclays Capital, LeerinkSwann, BMO Capital Markets

~15% p.a.
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Targovax history
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2007         2009         2012         2013         2014

2015              2016             2017

Oncos founded

2007-2012
115 pts treated in ATAP

2012-2013
1st ph I trial

ONCOS-102 IND 

2013-2014
3 Orphan Designations

2 collaborations
Mesothelioma trial initated

Melanoma trial initated

1989      1998     2002       2010     2011       2013

OUS and 
Norsk Hydro
TG program
(~230 pts)

1st TG01 trial

IȅŘǊƻΩǎ ǇƘŀǊƳŀ 
program 
discont.

Long term survival data
Targovax founded

Orphan Designation

TG01-01 trial 
initated

IPO TG01 data
OSE main board
TG02 trial initiated

Oncos and 
Targovax 
merger
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Two platforms and six clinical trials in total ensures 

a diversified program with frequent data readouts
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Cancer 
indication

Combined 
with

O
N

C
O

S-1
0
2

Melanoma CPI

Mesothelioma Chemo* Orphan ind.

Ovarian &
Colorectal

CPI 
Orphanind. 
Sponsor:Ludwig

Prostate DC therapy Sponsor: Sotio

T
G

 

Resected
Pancreatic

Chemo* Orphan ind.

Colorectal CPI

4 readouts 
2017

5 readouts 
2018

2017 2018

H1 H2 H1 H2

2019

H1

Phase l

Phase l/ll

Phase l

Phase lb/ll

Phase I/II

Phase Ib

Interim data Clinical, immune and 

safety data
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Introduction to immunotherapy

ONCOS-102 oncolytic virus platform

TG RAS-peptide vaccine platform

Targovax clinical program overview
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Immunotherapy is revolutionizing the way we treat cancer, in 

some cases curing previously thought incurable patients
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Week 108: complete remissionWeek 72: complete remission

1 year20 weeks 8 months

Prior to Yervoy* 4 weeks 8 weeks

Case example ïPatient in a Yervoy checkpoint inhibitor trial

IMMUNOTHERAPY
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The aim of cancer immunotherapy is to boost the natural 

cancer immunity cycle
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IMMUNOTHERAPY

Release of cancer 

antigens

Cancer antigen 

presentation

T-cell 

activation

T-cell 

trafficking

T-cell tumor

infiltration

Cancer cell 

identification

Destruction of 

cancer cells
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Immunotherapies target different aspects of the cancer 

immunity cycle
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IMMUNOTHERAPY

CTLA-4 blockade: Yervoy

PD-1 blockade:

Keytruda

Opdivo

PD-L1 blockade:

Tecentriq

Imfinzi

Bavencio

T-cell therapy:

CAR-T (not yet approved)

DC-therapy:

Provenge

Oncolytic virus:

Imlygic

Checkpoint Inhibitors (CPIs)
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Targovax is developing two novel proprietary immunotherapy 

platforms, with promising phase I/II data
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ONCOS-102

Oncolytic virus

TG01

Peptide vaccine

o Cocktail of 7 synthetic peptides mimicking 

clinically relevant RAS mutations

o Generates RAS-specific T-cells

o T-cells kill cancer cells displaying mutated 

RAS antigens on their surface

o Genetically tailored Adenovirus

o Selectively infects and lyses cancer cells

o Releases cancer antigens

o Triggers immune response

IMMUNOTHERAPY
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TG01 and ONCOS-102 have distinct targeting 

mechanisms in the cancer immunity cycle
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IMMUNOTHERAPY

TG01

Peptide vaccine

ONCOS-102

Oncolytic virus
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Immuno-oncology mechanisms
Wake up the 

immune system

Train cancer 

specific T-cells

T-cells attack

the cancer

Disarm cancer 

defence

Ignite engine
Switch on GPSï

targeting

Press the gas 

pedal
Release brakes

ONCOS-102 ï

Oncolytic virus V V V -
TG 01ï

Peptide vaccine V V V -
Peptide viral vaccine

T-Cell therapy (CAR) V V V -
Check point

inhibitors (CPIs) - - - V

Car analogy

By combining immunotherapies multiple aspects of the 

cancer immunity cycle can be modulated in parallel

IMMUNOTHERAPY
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The goal is to turn cancer into a manageable chronic disease 

by combining immuno-oncology therapies
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Untreated

Time from treatment

P
ro

p
o

rt
io

n
 a

liv
e

Chemotherapy / TKI

Immunotherapy 
combination

Immunotherapy 
monotherapy

Lifting the curve

The main benefit is 

seen in long term 

overall survival

IMMUNOTHERAPY
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Introduction to immunotherapy

ONCOS-102 oncolytic virus platform

TG RAS-peptide vaccine platform

Targovax clinical program overview
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Activate immune system:

o Virus injected directly into 

the tumor / peritoneum

o Infected cells lyse and 

release cancer-specific 

antigens 

o Immune system picks up 

antigens

Train T-cells:

o APCs present tumor

specific antigens at lymph 

nodes

o Production of tumor 

specific T-cells

Attack the cancer:

o Tumor specific T-cells 

circulate in the body

o Identify lesions and kill 

the cancer cells

Lymph node

18

ONCOS-102 works by making cancer antigens visible to the 

immune system, thus generating tumor specific T-cells

ONCOS TG
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Response rate to checkpoint inhibitors (CPIs)

Complimentary 

immune priming 

medicines may make 

tumors respond 

better to checkpoint 

inhibitors

~80%

~84%

~80%

~70%

~70%-80%

~40%

Head and Neck

Lung Carcinoma (NSCLC)

Triple Negative Breast

Renal Cell carcinoma

Bladder

Most patients do not respond to check point inhibitors 

(CPIs), due to lack of T-cells in the tumor microenvironment

Non-respondersResponders

Melanoma

ONCOS TG
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6 patients

showed 2- to 5-

fold increase

Only 1 patient

showed no 

response

Ranki et al., Journal for Immunotherapy of Cancer 2016, 4(17)

ONCOS TG

ONCOS-102 phase I: Increased tumor infiltrating CD8+ T-cells 

in 11 of 12 cancer patients with a range of solid tumors
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Adaptive immune system (biopsy) Anti-tumor immune response (blood)Innate Immune System (biopsy)

In the initial Phase I ONCOS-102 trial tumor specific and 

systemic immune response was observed

21

OvCa. 

patient

(FI1-19)

o Increase in T-cell infiltration into tumors 

(including CD8+ killer T-cells) in 11 out 

of 12 patients

o Observation in one non-injected distant 

metastasis

o Induction of proinflammatory cytokines 

+ fever (all patients)

o Infiltration of innate immune cells into 

tumors in 11 out of 12 patients

o Systemic induction of tumor-specific 

CD8+ T-cells

Correlation between post-treatment 

increase in innate immune cells and OS
Associated with clinical benefit

Correlation between post-treatment 

increase in CD8+ T-cells and OS

Evidence that immune system 

recognizes tumor threat

Evidence that T-cells find the 

tumor and are cell killing

Evidence of production of 

tumor antigen specific T-cells

Mesothelioma patient: 
MAGE-A3 specific CD8+ cells  

Ovarian patient: 
NY-ESO-1, MAGE-A1, MAGE-A3, and 
Mesothelin specific CD8+ cells 

Overall survival

Scatterplot of ranks 
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p=0.0004, R=0.86

ONCOS TG
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The encouraging Phase I results have triggered the initiation of a 

broad ONCOS-102 clinical program consisting of four new trials
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Initial Phase I trial

Solid tumors

7 indications

o 12 refractory patients

o ONCOS-102 

monotherapy

o Correlation between 

immune activation and 

survival

Mesothelioma

Phase I/II - controlled

30 patients

Melanoma

Phase I

12 patients

Prostate

Phase I

10 patients

Ovarian / colorectal

Phase I/II - controlled

78 patients

o Combination with PD-1 

CPI in refractory patients

o Proof-of-concept

o Memorial Sloan Kettering

o Combination with chemo

o Randomized controlled trial

o Ultra-orphan indication

o Collaboration with Ludwig & CRI

o Combination with Medimmuneôs 
durvalumab

o Randomized controlled trial

o Partnered with Sotio

o Combination with DC therapy

ONCOS TG

Compassionate 

use program

Finland

115 patients

o Testing within ATAP 

EU program

o Individual clinical 

responses

o Reassuring safety 

data
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Melanoma trial ïwill CPI refractory patients start responding 

after immune-priming with ONCOS-102?

23

Setting

Key endpoints

Advanced malignant melanoma patients not responsing to CPIs

Immune activate patients with ONCOS-102, then re-challenge with a 

CPI (Keytruda@)

Safety

Immune activation 

Clinical response data

Site
12 patients

Memorial Sloan Kettering Cancer Centre 

Sequence ONCOS-102 ς3 weeks Keytrudaς5 months

Proof-of-
concept

Will CPI refractory melanoma patients start responding to 

Keytruda after challenge by ONCOS-102?

ONCOS TG
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Introduction to immunotherapy

ONCOS-102 oncolytic virus platform

TG RAS-peptide vaccine platform

Targovax clinical program overview
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RAS is a key regulator of cell cycle that is mutated in 20-30% 

of all cancer patients, and >85% of pancreatic cancers

25

One of the most common 

mutations in cancer 

RAS is one of the most 

well-defined neoantigens

Results in cell division 

permanently switched on

No existing therapies 

targeting RAS

Occurs in >85% of 

pancreatic cancer patients

Incidence of RAS mutations

ONCOS TG



www.targovax.com

The TG peptides prime the immune system to recognize and 

destroy RAS mutated cancer cells

26

Activate immune system:

o TG peptides injected into 

the skin with GM-CSF 

adjuvant

o APCs pick up the TG RAS 

antigens

Train T-cells:

o APCs migrate to lymph 

nodes and present RAS 

specific antigens

o Production of RAS 

specific T-cells

Attack the cancer:

o RAS specific T-cells 

identify mutated RAS 

antigens on cancer cell 

surface 

o Killer T-cells destroy the 

cancer cells

Cocktail of 7 peptides 
covering all relevant RAS 
mutations in pancreas

ONCOS TG
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These results are backed by encouraging 10 year survival data 

and immune response correlation from earlier trials
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ONCOS TG

Advanced pancreatic cancer
TG01/GM-CSF (mono-therapy)

Evaluable 
patients

Median survival
(from 1st vaccination)

1 year survival
(from 1st vaccination)

Detectedimmuneresponse 14 / 25 (56%) 156 days 3 (21%)

Not detected Immune response 11 / 25 (44%) 109 days 1 ( 9%)

(Clinical study report CTN RAS 98010 on file)

1 Wedén et al., 2011                 2 Oettle H et al., JAMA 2007, vol 297, no 3              3 Oettle H et al., JAMA 2013, vol 310, no 14
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4/20 (20%) patients 
> 10 years survival 
(resected patients)

Historical control:

7.7% 10 year survival3
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Months from resection

Long-term data from earlier TG mono-therapy trials ïresected pancreatic cancer

Significantly better 
outcome for 
patients with 
immune response 
(non-resected)
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We are currently working to replicate and expand on these 

encouraging clinical results
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Phase I/II

Resected 

pancreatic cancer

32 patients

o 10 year survival data

o Correlation between 

immune response 

and survival

o Excellent safety

Colorectal

Phase I

12 patients

Resected pancreas

Phase II/III (tbd)

o Combination with CPI

o >50% of patients RAS 

mutated

o Currently recruiting patients

o Randomized controlled trial

o Aim to reach registration

ONCOS TG

Phase I

Resected & 

non-resected

>100 patients

Historical trials Planned / recruiting trialsCompleting trial

o Encouraging survival 

data

o Potent immune 

activation

A randomized Phase II/III registration trial being designed
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Targovax clinical program overview
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Two platforms and six clinical trials in total ensures 

a diversified program with frequent data readouts
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2017 2018
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2019

H1

Phase l

Phase l/ll

Phase l

Phase lb/ll

Phase I/II

Phase Ib

Interim data Clinical, immune and 

safety data

ONCOS TG
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Cancer in Norway
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Cancer in Norway

New cases in 2015: 415 males and 410 females

Deaths in 2014: 349 males and 364 females

5 yearsurvivalafter diagnosedwith pancreatic
cancer is 6-8%

Pancreaticcancer 4th most commoncauseof cancer 
relateddeathboth for males and females

10-20% of patientsresectable
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Metastaticdisease
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Folfirinox, median OS 11,1 moths
Gemcitabine, median OS 6,8 months

37



ESPAC-1 study
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