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About Allergic Diseases

Allergic diseases are among the most common causes of chronic illness and their
prevalence continues to increase. The World Health Organization estimates that over
20% of the world population is affected?, and Europe alone has 80 million adult
allergy sufferers2. In countries with a Western lifestyle there are significantly more
allergic people than in developing parts of the world.

Allergy as a whole is a widespread disease that ranges from mild hay fever to seri-
ously life-threatening forms of asthma and anaphylaxis. An allergic reaction in gen-
eral is caused by hypersensitivity of the immune system to a normally harmless
substance, the so-called allergen, causing a misdirected immune response. Several
factors like genetic susceptibility, environmental hazards and allergen exposure con-
tribute to disease development. In a sensitized person, an initial exposure to the
allergen causes a mild immune response to that substance. Subsequent exposures to
the allergen usually result in allergic symptoms.

Allergic rhinitis and allergic asthma are two major diseases elicited by allergens.
Allergic rhinitis is an inflammation of the nasal mucosa usually associated with con-
junctivitis, then also called rhino-conjunctivitis. Symptoms include nasal congestion,
sneezing, and tearing and itchy eyes. Seasonal allergic rhinitis (also known as hay
fever) is elicited in spring every year by large amounts of tree, grass or weed pollens
in the air. Perennial allergic rhinitis is caused by indoor allergens like dust mites or
animal dander. Symptoms appear continuously or intermittently throughout the year.
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Allergic asthma affects around 150 million people worldwide and is associated with
considerable human burden as well as large economic costs?!. It is a chronic inflam-
matory lung condition characterized by recurrent episodes of wheezing, breathless-
ness, chest tightness and coughing. A history of allergic rhinitis represents an
important risk factor for the development of allergic asthma later on. Likewise, 20%
of patients with hay fever go on to develop asthma3 - a disease progression also
known as atopic march.

Today, three general approaches are being pursued to treat allergic diseases: avoid-
ance of the allergen whenever possible, medications that target disease symptoms,
and conventional immunotherapy, also known as desensitization. Symptomatic treat-
ment currently available only offers short-term amelioration of the disease. For
patients this may mean chronic use of corticosteroids and antihistamines - often with
multiple daily doses. Conventional immunotherapy, on the other hand, is usually
very time-consuming (3-5 years) and with up to 80 allergen injections inconvenient
for the patient. In addition, current immunotherapy approaches are all based on aller-
gen components, thus carrying the risk of frequent and potentially harmful side-
effects due to exposure of the allergic patient to the allergen. This is why these
treatments are often contraindicated in those patients who would benefit most - peo-
ple with severe allergies and asthma. Today, desensitization is the only curative treat-
ment available that reduces the disease symptoms over a longer period of time, but
its widespread use has been very limited due to the constraints above.

Cytos Biotechnology is developing a novel allergen-independent immunotherapy -
known as CYT003-QbG10 - that does not require addition of allergen and may thus
become a well tolerated, disease-modifying treatment with potential use for a broad
range of different allergies. CYT003-QbG10 addresses the high unmet medical need
for safe, effective and convenient treatment options in this important indication.

About CYT003-QbG10 - Composition and Features

The immune system of patients suffering from allergic diseases usually reacts in a
hypersensitive and misdirected way towards a harmless allergen. This allergic reac-
tion is characterized by the overactivity of certain T cells called Th2 cells (Th =T
helper cell) and the lack of activity of other cell types, the so called requlatory T
cells and Th1 cells. To treat allergy, a medication would be desirable that is able to
modify and balance such a misdirected Th2 cell response and make the body stop
reacting to the allergen.

The immunotherapy CYT003-QbG10 aims to alter the allergic immune cell
responses with the goal to ameliorate the disease. As shown in figure 1, CYT003-
QbG10 consists of the virus-like particle Qb, which contains in its inside the
immunostimulatory sequence called G10. G10 is a short, synthetically produced
DNA stretch known as CpG oligodeoxynucleotide and was originally derived from
bacteria. This sequence is recognized by protein structures called toll-like recep-
tor 9 (TLR9) present in certain human immune cells (i.e. in plasmacytoid dendritic
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monotherapy and that addition of an allergen extract is not necessary. On the con-
trary, avoidance of allergen dramatically improved the tolerability of the treatment.
In the following, design and first results of the phase II study applying CYT003-QbG10

monotherapy are outlined.

Placebo-controlled, double-blind phase II study with CYT003-QbG10 monother-

apy in 80 patients suffering from house dust mite and / or cat allergy

- The study initiated in November 2007 was a placebo-controlled, double-blind,
multicentre phase II clinical trial designed to investigate the safety, tolerability
and efficacy of six injections of ascending doses of CYT003-QbG10 monotherapy
(300-900 pg) or placebo.

- The study included 80 patients suffering from mild to moderate allergic rhino-
conjunctivitis due to house dust mite and / or cat allergy.

- Efficacy was determined by assessment of the total rhinoconjunctivitis symptom

score in daily life (assessed symptoms see figure legend 2) and by the
conjunctival provocation test recording the allergen tolerance; both assessments
were performed before and after treatment.

- Treatment with CYT003-QbG10 was safe and well tolerated. CYT003-QbG10
monotherapy displayed an almost placebo-like side effect profile.

- CYT003-QbG10 treatment significantly reduced rhinoconjunctivitis symptoms
in daily life compared to placebo (p=0.008). As shown in figure 2, the
CYT003-QbG10 treatment group mean total rhinoconjunctivitis symptom score had
fallen from 9.3 points pre-treatment to 3.6 points post-treatment (-61%), whereas
for the placebo group a reduction from 9.2 points pre-treatment to 6.3 points post-
treatment (-32%) was observed.

- The allergen tolerance as measured in the conjunctival provocation test was also
improved after CYT003-QbG10 treatment compared to placebo (borderline
significant, p=0.06).

Placebo QbG10
- 20
B p=0.008 .
= Figure 2: Assessment of the total
E g 15 rhinoconjunctivitis symptom score before and
Ea a w 2 months after start of treatment.
§ § 10 Score = sum of assessed symptoms: runny
E g— nose, blocked nose, itchy nose, sneezing
> & 51 attacks, itchy eyes, reddened eyes, sore eyes,
g il watery eyes. Each symptom could be absent
= 0 = (0 points), mild (1 p.), moderate (2 p.), or
0 2 0 2 severe (3 p.). Red marks show the mean
Month score as also depicted in the table on the
right.

Mean total rhinoconjunctivitis | pre-treatment | post-treatment
symptom score

QbG10 9.3 3.6

} p=0.008
Placebo 9.2 6.3

Based on the promising results obtained for CYT003-QbG10 monotherapy, this prod-
uct candidate will be advanced in development and a next phase IIb study with 300
patients suffering from perennial allergies is planned to start by end 2008.
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Market Potential

The allergy market is a highly attractive target for pharmaceutical companies. Today,
more than 20% of the world population suffers from allergic diseases!, and Europe
alone has 80 million allergy sufferers2. The market is dominated by either purely symp-
tomatic drugs like antihistamines or corticosteroids, or by immunotherapy products

containing allergen components.

Compared to conventional allergen-dependent immunotherapy, CYT003-QbG10 has the
major advantage of aveidance of allergen such that i) the same product could be
applied for different allergies, ii) allergen induced side-effects are avoided, and iii)
application by general practitioners instead allergy specialists may become feasible.
This may enable the use of this product in much larger patient populations with poten-
tial to rejuvenate the mature allergic diseases market.
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Glossary

Allergen: a normally harmless substance that elicits a misdirected immune response.
Allergen extract: a mixture of allergenic components from e.g. house dust mites.

Allergen tolerance: non-reactivity to a certain allergen or reactivity only up to the
level of a predefined symptom score.

Anaphylaxis: an acute and potentially life-threatening reaction of the immune system
to specific stimuli.

Asthma: a chronic inflammatory disorder of the airways.

Conjunctival provocation test: a commonly used allergy test to monitor the allergic
disease status of an individual.

Contraindicated: when a medical treatment is not advised for use in a specified patient
population.

Combination therapy: see under monotherapy.

CpG: regions in genomic DNA that display a high density of the nucleotides cytosine and
guaninel: CpGs ltlierivecl from bacteria have been shown to be strong immunostimulators for
mammalian cells.

Dendritic cell: a certain t?lpe of immune cell. The main function is to process antigen material
and present it on the surface to other cells of the immune fiystem, thus functioning as antigen-
presenting cells and modulating an immune response. One differentiates various subgroups

e.g. plasmacytoid or myeloid dendritic cells.

Disease-modifying: in contrast to symptomatic treatment a disease-modifying treatment aims
at addressing the cause of disease and modifying the disease progression.

Double-blind: a set-up often used in clinical trials where neither the doctor nor the patients
know if placebo or the active drug is applied.

Immunotherapy / immunotherapeutic: a therapy / a medication aimed at activation of the
immune system to modulate a certain disease process.

Mast cells: certain type of immune cell involved in an allergic reaction.

Monotherapy: treatment with one drug as o; \Posed to combination therapy. Here the term
refers to treatment with QbG10 alone (i.e. CYT003-QbG10) in contrast to a regimen where
QbG10 was combined to allergen extract (i.e. CYT005-AlldbG10).

Phase ITa / II / I1b: clinical trial that examines a new drug candidate’s safety, tolerability and
efficacy in patients.

Placebo: dummy medical treatment.

Protein: complex, hjgh-molecgll'ar-weiﬁht organic compound. Proteins are essential to the
structure and function of all living cells and viruses.

QbG10: Cytos Biotechnology’s Immunodrug™ Qb filled with the immunostimulatory DNA
sequence G10.

Rhinoconjunctivitis: combination of rhinitis (inflammation of the nasal mucosa)
and conjunctivitis (inflammation of the eye).

T cell: immune cell playing an important role in cell-mediated immunity. One differentiates
various subgroups such as cytotoxic (killer) T cells, T helper (Th) cells and regulatory T cells.
Th1 and Th2 type immune responses: describe T helper cell responses. A Th1 type immune
response is usually induced by viral or bacterial infection, or also by potent vaccination /
immunotherapy. A Th2 type immune response usually manifests an allergic reaction.

Toll-Like receptors (TLR): class of receptors that recognize microbial patterns and serve
as the first line of defense of the immune system.
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