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develops a
unique cancer treatment
within
immuno-oncology. The company’s cell
therapy Ilixadencel, which is based
on donor immune cells, is an
elegant solution to activate
immune response against tumors
more effectively. The focus lies on
solid tumors and the injection
takes place directly in the tumor
site. Even though the trials have
been small, overall survival results
and safety characteristics are
promising. A phase II trial
(MERECA) in renal cancer is
currently under way, and soon
final results will be presented from
an early study in liver cancer.
in oncology is, after
previous adversities, again on the
rise as these methods have many
benefits and have demonstrated
clinical progress. They are usually
expensive to produce, but Immunicum has a relatively simple and
scalable manufacturing method. A
corner-stone in the company’s

strategy is to combine ilixadencel
with other cancer treatments.
Recently, the company announced
plans for a combination-trial with
checkpoint inhibitors, which is
expected to become the largest
drug class in many cancers.
aligns clinical
development with the changing
landscape
of
cancer
drug
treatment and could expand the
target population for ilixadencel.
To his end, and to complete the
MERECA trial, the Board has
proposed a widely guaranteed (90
per cent) rights issue of SEK 223
million. The capital injection will
cover clinical and corporate
activities until the end of 2019.
Combined with an attractive
valuation,
above
factors
strengthens the case for Immunicum as an exciting yet risky share,
in our view. We calculate a risk
adjusted fair value of SEK 22.5 per
share. We initiate our coverage of
Immunicum and recommend to
Subscribe in the Rights Issue.

Management is evaluated on a scale from 1-10, where grade 1 is the lowest
and 10 the highest. Decisive for the grading is the management’s experience,
industry knowledge, business management skills, stock market confidence
and previous accomplishments.

The owners are evaluated on a scale from 1-10, where grade 1 is the
lowest and 10 the highest. Decisive for the grading are the owner’s
historical company procedures, financial strength, their representation on
the board and from previous investments in similar companies or
industries. Long-term preference and responsibility towards minor
shareholders are also essential criteria.

The financial position is evaluated on a scale from 1-10, where grade 1 is
the lowest and 10 the highest. This decision criteria considers the
companies profitability, financial situation, future investment
commitments and other financial obligations, potential over- and under
values in the financial statement and balance sheet.

The company’s potential is evaluated on a scale from 1-10, where grade 1
is the lowest and 10 the highest. Decisive for the grading is the size of the
company’s potential in terms of increased profit in relation to the
company’s trading share price today. In which market, the company
operates and the prospects for that market are also decisive factors. A
company can achieve a high grading even though the growth projections
are modest, provided that the share price today is below the growth
projections and vice versa.

The risk is evaluated on a scale from 1-10, where grade 1 is the lowest and
10 the highest. The risk is a combined assessment of all potential risks the
company can be exposed to and that affect the share price. The grading is
based on a combined assessment of the company’s general risk level, stock
valuation, the company’s competitive situation and estimations of future
environmental events that can come to affect the company.

Immunicum AB (publ) (Immunicum or the company) develops cancer
treatments against solid tumors. The company operates within the
immuno-oncology area, in other words, treatments which aims to improve
the immune system’s response against cancer. The interest in immunooncology has skyrocketed after the marked progress in research and drug
development in recent years.
The company’s most advanced project
(previously INTUVAX®),
is a form of cancer vaccine where foreign cells, from other individual’s
immune system, are injected into the tumor. The purpose with the
treatment is to activate and strengthen the patient’s immune system
against the tumor.
Ilixadencel has shown promising safety and efficacy results in early
clinical trials, and currently two studies are being conducted. In addition,
top line results from a clinical study in liver cancer patients have recently
been released. A trial in renal cancer patients is the most advanced (phase
II trial).
The business model is to advance drug candidates through phase II
clinical trials to license the rights to larger pharmaceutical or biotech
companies. A corner-stone in the clinical strategy is to combine
Immunicum’s treatments with today’s standard of care or other immunooncology therapies.

Since the start, the shareholders have invested SEK 273 million in
Immunicum In August 2017, Immunicum announced plans to expand
clinical evaluations of ilixadencel into combinations with checkpoint
inhibitors (ICIs). To this end, the company communicated a capital
requirement of SEK 300 to 400 million over the next three years. This
would also cover completing the MERECA trial and the start of a Phase II
study in liver cancer. The share price reaction was markedly negative,
probably reflecting concerns of the size of financing in relation to the
market capitalization at the time. In November, the Board proposed a
Rights Issue of SEK 223 million in order to finance company activities
through 2019, including:
•

•

Examining safety and dosing in a multi-indication (NSCLC,
Head and Neck cancer and Stomach cancer) Phase Ib/II study
in combination with ICIs by the end of 2018
During 2019, examine early signs of efficacy for above
combination therapies/indications in small comparative studies.
Following results, the company will decide which indication(s)
to pursue in Phase IIb-studies.

Immunicum will also complete the Phase II MERECA trial and the phase
I/II trial in GIST. Compared to previous plans, the company has decided
to postpone a phase II study in liver cancer. We believe that the delay is
partly influenced by the planned investigation of ilixadencel with
checkpoint inhibitors, the results of which may also affect the strategy for
the liver cancer indication. Of course, Immunicum also has limited
financial resources at this point.

On November 25th, the company announced that the Nasdaq Stockholm
Listing Committee has approved Immunicum’s shares for listing on the
main list. The approval is conditional on Immunicum securing sufficient
working capital for at least twelve months. The current Rights Issue will
address this condition. The move will likely strengthen the appeal of
Immunicum as an investment, in our view, as it will show up on the radar
of a much broader base of potential institutional investors.
Below we illustrate the expected development for Immunicum according
to Jarl Securities assessments. Important value inflection points are
primarily results from the ongoing phase II trial in metastatic renal cancer
but also the above-mentioned combination with checkpoint inhibitors. In
the near future however, focus lies on completing the rights issue and the
final results from the liver cancer trials (top line results have already been
presented) to be published in a scientific journal.

Immunicum was founded in 2002 as a corporate spin-off from
Sahlgrenska University Hospital in Gothenburg. The background was that
the company’s founder, scientist within the field of immunology, saw
opportunities for utilizing the immune system’s rejection processes in
cancer treatments. The company was transformed in 2007/2008 with a
new management and scientific board. In the next few years, the company
developed the technology platforms COMBIG and CD70 and the
successfully completed the pre-clinical development of the drug candidate
INTUVAX®.
In 2012, the first clinical trial in renal cancer patients started, and in 2013
Immunicum was listed on Nasdaq First North. In 2015 a phase II renal
cancer trial was initiated. A research article from the first kidney cancer
trial was published in 2017, where promising results regarding safety- and
survival were presented.
During 2016 changes were made to the management and, among other
things, a new CEO was appointed. A strategic analysis review has been
conducted thereafter, which resulted in an aim to increase the number of
indications and evaluate ilixadencel in additional combination therapies.

The immune system normally protects the body from foreign substances
and microorganisms. It also protects against cancer cells even though the
immune system has more difficulty fighting cells that originate from the
body, albeit damaged or mutated.
How does the immune system fight cancer? This can be illustrated by the
so-called cancer immunity cycle, which is shown below. It consists of a
number steps that must be met for an effective response from the immune
system against the tumor. The initial step concerns killing single cancer
cells, which in the death process release substances, antigens, specific to
these cells and which can be recognized by the immune system. These
antigens must then be absorbed by a certain type of immune cells, socalled dendritic cells. For these to mature, simultaneous inflammatory
signals are required, for example pro-inflammatory cytokines. The mature
dendritic cells can then migrate to the lymph nodes and present these
antigens for T-cells, which in turn are activated to become cytotoxic TLymphocytes (CTLs). The CTLs migrate though the blood and recognize
receptors and infiltrate tumors carrying the antigen. The cancer cells die,
and new tumor antigen is released and the cycle is strengthened.
In cancer patients, many factors that contribute to this cycle are not
working satisfactory. The immune system might not detect tumor antigen
or perceive it as self. Moreover, the CTLs might be inhibited from
reaching the tumor or the immunosuppressing environment in the tumor
could weaken the response of the T-cells (Chen, S. et al” Oncology meets
Immunology”, Immunity 39, 2013).

The most successful immune therapies so far for cancer treatment,
checkpoint inhibitors, have focused on the later stages of this cycle,
mounting down the tumor’s defense against T-cells. Cancer vaccines or
cancer immune activators such as ilixadencel aim for the initial stages,
activating the immune response and recruiting immune cells.

Cancer treatments based on immuno-oncology are expected to show
strong growth in the next few years. According to Global Data (2016),
sales will amount to USD 34 billion in 2024 in the seven largest
pharmaceutical markets. Immuno-oncology treatments can be divided
into several classes.

Checkpoints are inhibitory signaling pathways that the body normally use
to control the immune response. Research has shown that cancer cells
manipulate these signaling pathways to protect themselves from the
immune system. Checkpoint inhibitors (ICIs) are treatments in the form of
antibodies that block these immunosuppressive signals, thus reducing
tumor protection against immune defenses.
Today, it is by far the absolute largest class of immuno-oncology therapies
with drugs such as Ipilimumab (brand Yervoy), Nivolumab (Opdivo),
Pembrolizumab (Keytruda) and Atezolizumab (Tecentriq) at the forefront.
Together, these treatments had revenues of over USD 7 billion during
2016 (including ONOs sales of Opdivo). Global Data projects that the
category will have revenues of USD 24 billion in 2024.

The Checkpoint inhibitors leads the development of immune-oncology
thanks to demonstration of dramatically improved survival, especially in
melanoma patients. Today, they are approved for six indications. Despite
the success, there is still a large portion of patients who do not respond to
checkpoint inhibitors, and it’s therefore become a need for supplements
and combinations with other treatments, to improve efficacy. As of
December 2016, approximately 700 combination studies were ongoing
with checkpoint inhibitors (PD1 or PD L1-inhibitors). (Cavnar, S. et al,”
The immuno-oncology race”, Nature Reviews Drug Discovery, vol 16,
2017. In most of the studies, they are combined with already established
therapies such as targeted treatments, chemotherapy or radiation therapy.

Adaptive T-Cell therapy treatments are based on harvesting T-cells from
the patients, and modifying these T-cells outside the body by cell or gene
therapy to improve capacity to find and attack cancer cells, and then
reintroduce the immune cells in the patient. Development in the field is
dominated by the so-called “CAR-T” therapies (Chimeric Antigen
Receptor T-Cell) that has shown very promising effects in the clinical
trials. For example, Novartis achieved over 80 percent complete response
in patients with Acute Lymphatic Leukemia (ALL) in clinical trials.
At the end of August 2017, Novartis received FDA approval for Kymriah
(tisagenlecleucel) for the treatment of patients under the age of 25, with
severe or recurring ALL. It is undoubtedly a milestone in the field of
immuno-oncology therapies.
So far, treatment of solid tumors seems more challenging given tougher
physical and immunosuppressive barriers in these cells that the modified
T-cells must overcome. It also seems more difficult to control unwanted
side effects in the form of attacks on healthy cells. The CAR-T treatments
are very expensive (Novartis has communicated a price of USD 475,000
per treatment) and complicated to produce. In addition, they require
careful patient monitoring due to the risk of acute side effects, in form of
severe immune responses when hyperactivated T-cells are inserted to the
patients.

Cancer vaccines aim to activate and strengthen the immune response to
cancer by introducing tumor antigens into the body in various ways. We
believe this group is closest in category to ilixadencel. Although the
approach is scientifically appealing, it has proved difficult to develop
therapeutic cancer vaccines with sufficient efficacy. Sipuleucel-T
(trademark Provenge) for the treatment of prostate cancer was approved
in the United States already in 2010. Clinical studies have shown some
prolonged survival, but the results have been difficult to interpret.
Difficulty interpreting the effect in combination with an expensive and
complicated manufacturing process (so-called autologous cell therapy
where the patient’s own immune cells are processed and reintroduced)
has resulted in sales not matching initial expectations. In 2015, Imlygic, a
vaccine based on an oncolytic virus, was approved for the treatment of
malignant melanoma.
There are different types of cancer vaccines based on the production
method. They can be based on cells such as tumor cells or immune cells
(as in Immunicum’s case). They can be based on proteins or peptides from
tumor-associated antigen. Virus vectors, DNA or RNA fragments may also
be used to deliver antigen or induce the body to present antigen. It should
be added that there are also prophylactic vaccines targeted at viral
infections that are important treatments for the prevention of certain
cancers, such as HPV vaccine (cervical cancer) and hepatitis B vaccine
(liver cancer).
Some common characteristics for therapeutic cancer vaccines are: (Guo,
C et al,” Therapeutic Cancer Vaccines: Past, Present and Future” Adv
Cancer Res (2013)):

•
: Low toxicity and low evidence of autoimmunity
• Patients who have not previously been treated with chemotherapy
appear to be able to respond better to vaccines
•
also appears to differ in many cases from the pattern of
for example chemotherapy. Cancer vaccines as monotherapies seem
paradoxically able to lead prolong survival without a clear objective tumor
response. This may be because it takes longer to establish an immune
response which indicates that cancer vaccine works best in combination
with other treatments
• Studies have shown that infiltration of immune cells as demonstrated in
tumor biopsies can predict survival
So far, therapeutic vaccines have shown modest commercial success.
Annual sales of Provenge has hovered around USD 300 million the last
couple of years. Imlygic (approved in 2015) currently sells less, even
though Amgen does not disclose sales of this treatment separately.
Today, focus is more on other approaches in immuno-oncology such as
checkpoint inhibitors and T-cell therapy. Immunicum themselves pointed
in 2016 emission prospects out weaknesses of existing cancer vaccines,
which include insufficient immune response due to tolerance to the bodyspecific tumor antigens commonly used in vaccines, challenges finding
effective immune enhancers and difficulties to overcome the immunesuppressing environment of the tumor.
A challenge in developing cancer vaccine problem has been to identify
and deliver appropriate tumor antigen. Simply put: What should the
vaccine contain to induce desired effect? Immunicum hopes that the
problem is a form of Gordian knot and that the solution is to use the
tumor itself as the vaccine.

Immunicum mainly develops therapeutic cancer vaccines. The
terminology can be somewhat misleading in this case, since therapeutic
vaccines are given to already affected patients to strengthen the response
of the immune system to the cancer, as opposed to common prophylactic
vaccines given to healthy subjects for prevention. Immunicum uses the
term "cancer immune activator" to describe its treatments but the term
cancer vaccine is used more often in the medical literature.
The development of the company's cancer immune activators is based on
two different patented technologies, COMBIG and Ad5PTDf35
adenovirus vector. Furthermore, Immunicum has developed a protocol for
expansion of CAR-T cells called CD70. The latter is a biotechnology tool
for manufacturers of CAR-T therapies, but Immunicum does not conduct
its own development in the field.
(”
ined Toll like receptor agonists and nterferon- amma”) is a
technology for activating antigen presenting immune cells before injection
into a patient. This is performed by the addition of a cocktail of various
common immunosuppressants and adjuvants. The name stems from the
ingredients of this cocktail. The company's drug candidate ilixadencel is
based on COMBIG. The treatment consists of dendritic immune cells
harvested from voluntary healthy donors, treated with the COMBIG
cocktail, and injected into the patient's cancer tumors.

The purpose of injecting allogeneic (foreign) dendritic cells is to use them
as an inflammatory adjuvant that recruits and activates the recipient's own
dendritic cells. With the aid of the above-mentioned immunostimulating
cocktail, that effect is enhanced. Because the injected cells are foreign, the
difference in tissue type will also lead to a rejection process that further
enhances the recruitment of the patient's own dendritic cells.
As ilixadencel is injected intratumorally, this recruitment will occur within
the tumor where there are already high levels of tumor specific antigens.
This is because the adjuvant ilixadencel causes the innate immune system
(in the form of non-specific NK killer cells) to attack the tumor, which
releases tumor antigen. The patient’s own dendritic cells absorb the
antigen. These can then activate the specific, or adaptive immune system
in the form of a T cell response directed to the tumor.

SUBCUVAX® was the first Immunicum project and is also based on the
COMBIG platform. The main differences are that with SUBCUVAX®,
dendritic cells are loaded with tumor antigen ex vivo prior to injection
and administration by injection under the skin. The purpose is to tailor
therapeutic cancer vaccines depending on the type of cancer you want to
treat. The Ad5PTDf35 adenovirus vector was acquired in 2014 from
VirEx. It is used in the production of SUBCUVAX to charge dendritic
cells with tumor-specific antigens. Immunicum also sees opportunities to
use the technology to produce so-called oncolytic viruses, which is
another technique in immuno-oncology.
CD 70 is a tool for development of immuno-oncology treatments, more
specifically adaptive T cell therapy such as CAR-T. One problem is to get
the T cells to survive to a sufficient extent. CD70 is based on using
dendritic cells to maintain survival and has proven to be competitive in
comparison with existing methods.

Immunicum’s drug development is focused on treatments for solid tumors,
primarily renal and liver cancer. One reason is that these cancers are
accessible for intratumoral injections. There is a medical need as these
patients have relatively poor prognosis due to among other things tumor
resistance to chemotherapy. It is quite common for drug candidates to be
investigated in these cancers in parallel. Recently, Immunicum announced
plans to conduct a combination basket trial with checkpoint inhibitors in
Head and Neck Cancer, NSCLC, and Gastric Cancer patients.

Highly mutagenic cancers are promising targets for immuno-oncology. In
theory, there is ceteris paribus an increased chance of immune response in
these indications. The above figure shows the median number of
mutations per cancer, with Melanoma and Lung Cancer in the high end.
Head and Neck Cancer and Gastric Cancer also ranks highly.

A phase I/II- study was conducted between 2012 and 2013 including
twelve patients with metastatic renal cancer with a moderate to poor
prognosis. The patients received two doses within a two-week interval. No
serious side effects related to the vaccine were reported. After treatment
with ilixadencel the kidney with the primary tumors was removed
surgically. In seven cases out of twelve of the tissue samples, a strong to
massive infiltration of T-cells was observed in the tumor which indicates a
tumor specific activation of the immune system.
The study showed very promising survival data. In May 2017 a median
survival of 48 months from the start of the treatment was reported. Five
patients were still alive. This compares very favorably to an expected
survival of around 15 months for patients receiving sunitinib. No objective
tumor response could be observed, however.
In a group subsequently treated with sunitinib showed however that three
out of four patients had a partial tumor response. This could indicate a
synergistic effect between ilixadencel and sunitinib. In one of the patients
all metastases disappeared altogether in both brain and liver. Since the
study was small and only included one study arm it is difficult to draw far
reaching conclusions regarding effects.

The paradoxical effect of the prolonged survival despite the limited
objective tumor response is in line with observations in previous studies of
cancer vaccines. This underlines that combination therapies are the most
likely road ahead.

A phase II study for renal cancer (given name
) commenced in
May 2015 with the ambition to deliver topline results Q3 2019. The study
is designed as a randomized open multicenter study planned to include 90
patients. It is a combination study with sunitinib where two thirds receive
both treatments, while one third acts as a control group and only receives
sunitinib.
The recruitment process for the study was initially relatively sluggish.
More recently the pace has picked up and as of the 17th of November the
number of patients recruited amounted to 80. The target for the study is to
finish the recruitment of patients by the end of 2017, which seems to be a
reasonable assessment. The study is being conducted at 28 centers in
Europe and USA.
The fact that American clinics are included in the study is important since
USA is world’s largest pharmaceutical market. At the same time has this
process taken time due to requirements for an IND – application and
federal restrictions regarding European donors.
As of January 2016, twelve patients had been treated and histological
samples indicated higher tumor specific activation of the immune
response in those patients that got treatment with ilixadencel compared to
the control group.
In February 2017, the company reported that 43 patients had been
recruited and the levels of infiltration of T-cells in tumors was in line with
what had been observed earlier.

In October 2013, a phase I/II study was initiated with ilixadencel for
patients with primary liver cancer. The study comprised twelve patients
that do no longer respond to treatment and another six that receive
treatment for the first time. In November of 2016 it was announced that
the study had been fully recruited and in August of 2017 the last patient
visit was reported.
Top line results were recently reported. Safety data indicates that the
treatment generally has been well tolerated. There was one severe adverse
event of suspected sepsis in a patient receiving the combination therapy.
This is possibly related to sorafenib as drug-related adverse events are
quite common for this standard treatment in liver cancer. Almost 70
percent of evaluable patients experienced an increase in tumor-specific Tcells. This strongly indicates immunological response, supporting
ilixadencel’s mechanism of action. Overall survival ranged between 1.6
and 21.4 months, with three out of 17 HCC patients still alive.
The final data analysis from the study will be published in a peer-reviewed
scientific journal. More data on the group receiving first line combination
therapy will be a very interesting piece of the puzzle in view the
observations made of the synergetic effects with other treatments from the
first clinical renal cancer study. Immunicum states that the data gives a
solid base to proceed with further clinical development in liver cancer,
which is a positive signal.

During 2016 a phase I/II-study was initiated in cooperation with
Karolinska Institutet where ilixadencel was used in treatment of patients
with Gastrointestinal stromal tumor (GIST), a rare form of cancer that
occurs in the gastrointestinal supportive tissue.
The objective is to recruit twelve patients that no longer respond to the
standard treatment and conduct a study by a combination therapy with
Sunitinib or Stivarga which are tyrosine kinase inhibitors.

SUBCUVAX® has been evaluated in preclinical in vitro and in vivo
studies for breast cancer with promising results in limiting tumor growth.
Currently preclinical studies are conducted in cooperation with Uppsala
Universitet where the possibilities of using the company’s adeno virus
vector to deliver tumor antigen to the SUBCUVAX®-vaccine is explored.
SUBCUVAX® is an intuitively appealing and exciting method.
It differs from ilixadencel as foreign tumor antigen is also added, ideally
strengthening the effect of the vaccine. The downside with the
SUBCUVAX®-vaccine is that is more complicated to produce as it
requires that a suitable tumor antigen can be identified, be produced, and
delivered into the dendritic cells.

The first patent for the COMBIG – platform has a relatively short
remaining life span until 2023. However, a patent concerning the
improved composition of COMBIG for use in ilixadencel runs until 2031.
The relevant patent concerning SUBCUVAX® and the adeno virus vector
Ad5PTDf35 runs until 2033. In total it is somewhat difficult for us to
make an independent assessment of the strength of the patent protection
for COMBIG after 2023.
Apart from the patents, biological treatments and cell therapies generally
have a good indirect market protection since they are complicated to
make and therefore difficult to replicate. Ilixadencel is relatively easy to
produce which is an advantage in many aspects but it also potentially
means that it has a lower barrier to entry from a manufacturing point of
view compared to other cell therapies.
Other market protection instruments, such as Oprhan Drug designation,
could expand market protection beyond patent life.

As we have pointed out earlier, many immunotherapies are complicated
and expensive to produce. It applies to autologous cell therapies, namely
where it is the patient’s own immune cells that is taken out, treated, and
reintroduced into the cancer patient. The case of the Cancer Vaccine
Provenge shows the difficulties to reach economies of scale with
autologous cell therapies and the manufacturer Dendreon had problems
reaching a gross margin over 50 percent. This implies a manufacturing
cost of about USD 50 000 per treatment.
COMBIG is based on donation of allogeneic dendritic cells from healthy
volunteers and can be compared to a blood donation. Every donation
gives up to 100 doses which is enough for treating about 50 patients. This
gives an opportunity for a scalable production. Another important
advantage is there is no need for antigen production. Immunicum
indicates that the actual production cost will be a fraction of the
corresponding cost for Provenge.
The material for the clinical studies have been produced by Eufets in
Germany who is a contract manufacturer that fulfills the Good
Manufacturing Practice. Ilixadencel is frozen after manufacturing and has
a durability of up to 24 months which enables storage e.g. at hospitals.
Before injection the product is thawed to body temperature. The long
durability is a trump compared to autologous cell therapies that in some
cases are produced ”just in time”.
Parallel with the continued clinical development the company intends to
establish CMC-manufacturing (”Chemistry, Manufacturing, and
Controls”) at commercial scale, which is a requirement prior to phase III
clinical trials. As far we can understand it is most likely that Immunicum
hires a contract manufacturer for this part as well. Setting up own
manufacturing would entail a major investment.

If security and effect can be sustained through all the manufacturing steps,
it appears that Immunicum’s manufacturing solution is promising which is
an important piece of the puzzle in the negotiations with larger
collaborators.

Kidney cancer is relatively hard to detect. In one third of the cases, the
disease is already metastatic at the point of diagnosis (www.cancer.org)
and in every third patient that has surgery the cancer returns. The number
of new cases amounts to 64,000 annually in the USA and kidney cancer
corresponds to five percent of all cancer among men (lower share among
women). In local disease, surgery is the first option (complete or partial
removal of the kidney). Metastatic cancer is treated with drugs.
The prospects for kidney cancer patients have improved during the last
fifteen years. It is due to two factors, where access to improved imaging
and diagnostics have facilitated early disease detection when investigating
stomach and intestinal disorders. The other factor is that the drug
treatments have become more effective and thus prolonging the survival
even with metastatic kidney cancer.

The market for drug treatment of kidney cancer is way above two billion
USD. Since kidney cancer is treated with drugs that are also used for
other indications (e.g. Avastin and Nexavar but also Opdivo) it is to an
extent difficult to assess the total market. The leading treatment is
(marketed by Pfizer under the name Sutent) with a turnover of about USD
1.1 billion during 2016. Sunitinib is a so-called tyrosine kinase inhibitor
(TK-inhibitor) that inhibits the activity of some proteins that are active at
the growth and spread of the cancer and counteracts that the tumor forms
its own blood vessels. Since tumors in the kidney are characterized by a
mutation (inactivation of the so called VHL gene) that drives blood vessel
growth, this strategy is appealing. Tyrosine kinase inhibitors dominate
treatment for metastic liver cancer, in dollar terms.

(Cabometyx) is a new type of TK-inhibitor that blocks more
receptors and that got approved during 2016 as a second line treatment
for patients that have not responded to earlier treatments with TKinhibitors. Exelixis that develops Cabozantinib has applied for approval as
a first line treatment based on better clinical results compared to sunitinib
regarding response and survival data in their phase II-study. The
treatment will also be evaluated in combination with checkpoint
inhibitors in an upcoming phase III-study.

Immuno oncology has for some time been predicted to change the playing
field. In 2015 Opdivo was approved as the first checkpoint inhibitors for
renal cancer, for second line treatment for metastatic renal cancer. There
is currently a phase III-study under way with a combination treatment
using Opdivo and Yervoy as a first line treatment for metastatic renal
cancer in comparison with sunitinib. Topline results from this study were
recently released and showed improved objective tumor response (41.6
percent compared to 26.5 percent for sunitinib) but no significant
improvement in progression-free survival was observed. The results must
be regarded as a disappointment and it seems that cabozantinib have a
head start against checkpoint inhibitors.

Immunicum is not the only cancer vaccine company with renal cancer in
view. The cancer vaccine Rocapuldencel-T (developed by
)
recently failed in its clinical trial in phase III. It is an individualized
therapy based on treating the patient’s own dendritic cells outside the
body with tumor antigen collected by tumor biopsies from the patient. We
see this as a positive for Immunicum that a potential competitor is now
gone. At the same time, it may be ominous that yet another cancer vaccine
has failed even though the approach was different.
The set up in the phase III-study for Rocapuldencel-T resembles
Immunicum’s ongoing MERECA-study. In this study a combination
treatment with sunitinib was compared with patients treated only with
sunitinib.

One factor that indicates that ilixadencel will be more successful is
compared to Rocapuldencel-T at the corresponding phase,
even though the study size so far has been small.
and mild side effects is also an advantage, in comparison
with e.g. checkpoint inhibitors. The latter is at the same time a competitor
since they have among other things been able to show an improved visible
tumor response compared to existing treatments.
An inconvenience with PD1/PD L1- checkpoint inhibitors such as
Opdivo is that studies indicates that they show considerably larger effects
in tumors with a high expression of PD L1-molecule. This could create
problems in the current clinical study even though Opdivo passed the
needle’s eye what regards the second line treatment for renal cancer. The
fact that Ilixadencel is given
is a cornerstone of the
mechanism but at same time requires a more cumbersome administration.

This is probably not a major hindrance in the case of renal cancer since
surgical procedure is a common treatment in these patients.
According to Roche about 30,000 patients in the US and the top 5 EU
markets get the first line drug treatment for renal cancer.In our base
scenario we calculate with peak sales of about
for
ilixadencel in renal cancer. This is based on a pricing up to 69 000 dollars
per treatment (about USD 100 000 USA and half in the rest of the world)
and a market share of 12.5 percent. Our estimate is uncertain at present
since the competitive landscape is ever changing. The new generation of
TKIs as represented by Cabozantinib looks to be in pole position and
Immunicum probably needs to find a way to bet on that horse, going
forward. Combination with checkpoint inhibitors might also provide
further opportunities, however, as we have discussed above this drug class
has yet to make its mark in renal cancer treatment.

Liver cancer is one of the most common cancers globally even though the
prevalence is lower in the West. Significant risk factors are chronic
hepatitis - Hepatitis B- or Hepatitis C-infection. Some 40,000 new cases
are estimated in USA every year. Primary liver cancer (HCC) accounts for
the majority of all liver cancer cases (about 85 percent). First treatment is
surgery or a liver transplant which has shown good results However liver
cancer gives few early symptoms and are often discovered at a late stage
when surgical procedures are no longer possible. This makes liver cancer
one of the deadlier forms of cancer.
The only approved drug against liver cancer, Nexavar, (generic name
Sorafenib) reported sales of EUR 830 million during 2016. However, it is
also indicated against renal cancer. A new first line treatment, Lenvatinib,
is currently in approval phase. There are several causes for the lack of
effective drugs. First, genetic mutations vary more than in other cancers
which makes it difficult to find a suitable goal for targeted treatments.
Liver cells are in themselves also resistant to different types of drugs and
chemotherapy. Finally, the patients in clinical studies are often very ill
with clear organ failures which further complicates improvements.
(Scullederi, M., ”Try and try again”, Nature Outlook, (2014)). There are
other immune therapies in development for liver cancer. Bristol-Myers has
filed an application for approval for the drug Opdivo, to be used as a
second line treatment based on the results in the study Checkmate 040.
The cancer vaccine, Pexa-Vec, is evaluated in a phase III-study and
consists of a modified virus injected into the tumor.
Even if the market as of today is small from a commercial point of view
there is a good potential for a more effective treatment than the current
ones given a large medical need. From a strategic and commercial view, it
is of great importance get an approval for the first line treatment.
In about two-thirds of cases, tumors cannot be surgically removed and are
treated with either chemoembolization (a kind of locally administered
chemotherapy) or targeted drug treatment (in metastatic cancer) (Llovet,
J., et al, “Hepatocellular carcinoma” Nature Reviews Disease Primers, vol
2, 2016). Based on sales and pricing of sorafenib, the latter group
represents most of advanced cases. We assume a target population of some
50,000 patients. If we assume that ilixadencel can take one third of the

market it could represent USD 1 200 million in peak sales, with the same
pricing assumption as in renal cancer. If the treatment is approved for the
second line treatment we calculate lower sales at USD 300 million.

Gastrointestinal Stroma Cell tumor (GIST) is a rare form of cancer that
occurs in the gastrointestinal tract in soft connective tissue. The incidence
(number of new cases annually) is ten to fifteen cases per one million
inhabitants. The primary treatment is surgery (about half of the cases).
GIST has previously been considered hard to treat in those cases where
surgery has not been possible since the tumors are resistant to
chemotherapy. Presently the tyrosine kinase inhibitors Glivec and
Sunitinib are used and are generally presenting good results.
As there are good treatments for most of the cases, where Glivec is the
primary choice, the primary need now is for the cases where the disease is
far advanced. Immunicum hopes to demonstrate a synergistic effect with
sunitinib similar to the early observations in the renal cancer study. The
company refers to assessments of a drug market worth USD 1.1 billion in
total for GIST. The small market in combination with a comparatively
limited medical need for new treatments indicates that GIST from a
commercial view constitutes a minor opportunity for Immunicum.

Following Immunicum’s strategic review the company has announced
plans to launch a phase I/II-study. It will entail a combination therapy
with ilixadencel and checkpoint inhibitors with a basket of different
cancer indications. Which checkpoint inhibitors has yet to be revealed,
but given the indications mentioned – head and neck cancer, non-small
cell lung cancer (NSCLC) and gastric cancer – the most likely drugs are
nivolumab or pembrolizumab. Pembrolizumab is approved for both head
and neck cancer as well as NSCLC and is in an approval process with
FDA for a second line treatment for gastric cancer.
The main purpose is to
for the combination therapy. An
important point is that the safety observations can also be used for other
indications such as renal cancer, which is the indication that has come the
furthest at this point. This can give Immunicum (or a future partner) the
flexibility to proceed into a phase III study with ilixadencel and either
sunitinib or checkpoint inhibitors or a combination of them.
In addition to that there is a natural opportunity to investigate
. Immunicum’s hypothesis is that there is a synergistic effect in
treating patients with both immune activators and checkpoint inhibitors.
Immunicum is not alone with that view. A search after combinations
including pembrolizumab or nivolumab and cancer vaccines gives 77 hits
on studies in the Clinical Trials-database.

A few combinations worth noticing are Prostvac combined with
Ipilimumab or Nivolumab (in prostate and NSCLC)) and Imlygic with
checkpoint inhibitors in melanoma. In the latter case there are early
results that indicates that a combination clearly gives a better tumor
response than each treatment in separate. This is of course promising for
the immune activators in general, including Immunicum’s pipeline
(Branca (2016)).
Just recently, the company announced preliminary results from preclinical
“proof of principle”-investigations regarding combination therapy of
ilixadencel and checkpoint inhibitors (anti-PD-L1). In a mouse model of
solid tumors, survival was 30 percent after 28 days with a combination
therapy versus zero percent for checkpoint inhibitors alone. For
ilixadencel as a monotherapy survival was 20 percent. Although the
results are early, they provide an interesting piece to the puzzle.
Finally, the study provides the opportunity to investigate ilixadencel in
. Overall, what was earlier three tracks for clinical
development for ilixadencel can now possibly be six to eight tracks.
is one of the most common cancers with up to 222,000 newly
diagnosed cases annually in the US alone, of which 85 per cent is of the
so called non-small cell lung cancer (NSCLC). It is a serious illness not
least because the cancer likely has already metastasized to other parts of
the body when diagnosed (about 60 percent of all cases according to the
official American database SEER). NSCLC is in absolute numbers the
deadliest form of cancer. Lung cancer often metastasize to the bone, brain
and liver which deteriorates the patient’s prospects.

The global market for NSCLC-drugs is expected, according to several
analysts, to grow rapidly in the coming years, although the estimates differ
quite widely. According to Decision Resources, the market is expected to
be worth USD 14.2 billion by 2024 (estimates as of April 2016) compared
to about USD seven billion in 2015. Checkpoint inhibitors are expected to
be the main driving force. Recent backlash in late clinical development for
AstraZeneca and Bristol Myers in this area recently may dampen the
expectations somewhat going forward.

Ilixadencel is administered by injection into the tumor which indicates
that the most suitable patient group to treat are the lung cancer patients
with metastases in other accessible organs. About a quarter of advanced
cases exhibit metastases in the liver (Riihimäki M.et al.” Metastatic sites
and survival in Lung Cancer”, Lung Cancer 86 (2014)). Based on the
information from ACS and Roche, we estimate that between 50 to 60
percent of patients with non-small cell lung cancer receives drug
treatment. A combination therapy with a checkpoint inhibitor requires a
high expression of PD-L1 (about 30 percent of patients) at least for a first
line treatment. It is however probably reasonable to assume a somewhat
higher penetration of checkpoint inhibitors, in line with the Decision
Resources market projection above, as ICIs are also indicated for lower
expressions of PD-L1 in some cases. Bearing in mind the high pricing of
ICIs, we believe this represents around 40 percent penetration. Excluding
patients with so called ALK or EFGR-mutations, that are treated with
other drugs like TK-inhibitors, we derive at a target population of about
15,000 in EU, US, and Japan.
is relatively rare in the western world (the number of new
cases per year is estimated at about 28,000 in the US) but more common
in Asia. Surgery is common treatment in early diagnosis, but in 35 percent
of the cases, the cancer has metastasized when detected.
About 50,000 new
are detected annually in the US.
The five-year survival is relatively good in the western world (84 percent
in the USA). Surgery and radiation therapy are common treatment
methods. In 20 percent of cases, the disease is metastatic upon detection,
which complicates treatment. The checkpoint inhibitors Pembrolizumab
and Opdivo are approved as second line treatment in metastatic cancer
following platinum-based chemotherapy. The market is estimated at 500

million USD for the G7-countries but is expected to triple over the next
five years driven by the checkpoint inhibitors that have a broader
indication in this disease area than in e.g. lung cancer. The possibility to
hitch a ride makes the area interesting for Immunicum and we estimate
that the target population size is similar to lung cancer.

An investment in drug development is very risky and is characterized by
its binary nature, in the sense that either it gets approved or not.
Our preferred method is to value Immunicum as the sum of estimated risk
adjusted and discounted values on the projects in the portfolio.
We assume scenarios where the projects reach the market.
Milestone payments and royalties are risk adjusted to reflect the
probability that the development and sales materialize in our assumed
scenario.
We model with probabilities and use historical data from the
Biotechnology Industry Organization (BIO) (2014) as a starting point.
We have generally used a discount rate of 14.2 percent. This is based on a
risk-free rate of 0.8 percent and beta value of 1.3 and a risk premium of
10.3 percent. The latter is based on PwC:s Riskpremiestudien 2017 and
constitutes of a market risk premium of 6,5 percent and a size related
addition of 3.8 percent. The beta value is an average for biotech according
to Damodaran Online.

Immunicum’s strategy is to license out drug candidates after completed
phase II-studies. Usually this is the important inflection point since it is
now that effect (”proof of concept”) in humans can be detected.
Within the immuno-oncology area, the business activity has been high,
and the fact is that immuno-oncology dominates the largest licensing deals
within cancer. AstraZeneca, Bristol-Myers, and Sanofi have completed
conspicuous licensing for potential advance and milestone payments on
up to USD 1.7 billion. On the Swedish market it is worth naming the deal
between Alligator Bioscience and Janssen (total value up to USD 695
million) 2015 and Bristol Myers acquisition of the Swedish company
Cormorant (total value up to USD 520 million) 2016.
Within cancer vaccines and primers specifically we list some of the
relevant transactions during 2014 until 2017. One should note that most
of the deals involve several cancer indications.

We have valuated ilixadencel in three separate tranches. We derive the
highest value in the furthest developed indication,
. The
historical probability to reach the market for a phase II-project within
renal cancer is around 20 percent (Hay (2014)). We have assumed a
slightly higher probability due to the extra possibility of the combination
therapy with a checkpoint inhibitor in addition to the combination with
the current standard treatment sunitinib. We have assumed that a
licensing agreement can be achieved after phase II and that the treatment
can reach the market by 2023.
Within
we see a similar sales potential since competition is not
as fierce (although at a lower rate of treatment). The challenges in treating
this difficult indication area are reflected in a low probability to reach the
market for new drugs in development. The company has communicated
the intent of proceeding with a phase II-study. The historical probability
to reach the market for a phase II-project within liver cancer is at nine
percent (Hay (2014)). Similarly, for the renal cancer above we assume
licensing will take place after the phase II. We calculate that the treatment
will reach the market by 2024.
Regarding the
an assessment is more uncertain. Based on
the target populations we have identified above within NSCLC, gastric
cancer, head and neck cancer, we see peak sales of USD 200 to 400
million per indication as reasonable. Since the phase I-study is expected
to include patients from all three indications that should increase the
probability of success in the clinical development. A biological candidate
drug within oncology has generally a seven percent chance of reaching the
market (according to BIO 2014) we assume 20 percent in this case.

We have assumed a licensing deal of about one billion USD for
ilixadencel (all current indications). This would be in line with the average
of what we believe are the most relevant reported deals mentioned above
(IFM, Rigontec and Merck Kga).

SUBCUVAX®-project is in a preclinical phase in combination with the
adenovirus vector. It is still unknown which tumor antigen that could be
suitable to use and therefore also which indications can be relevant going
forward. This makes an assessment uncertain at present. Our view is that
the project is of great interest but with greater challenges in the
development than ilixadencel. In theory, we see other and possible bigger
applications than for ilixadencel, one reason being that the it is
administered subcutaneously. We assess that there is large potential and
assume possible peak sales at USD 1.3 billion. This is derived from the
median of the 20 best-selling cancer drugs globally (2012). In return we
assume a low likelihood of approval due to the early stages of
development.

In the table below, we summarize our valuation:

We have assumed peak sales per indication based on the discussions in
previous sections. As stated above, we have assumed a total deal value of
one billion USD for ilixadencel for all current indications. We have,
admittedly somewhat arbitrarily, distributed the payments per indication,
to reflect our assessment of the sales potential of each area.
In sum, we calculate a risk adjusted fair value at about
. The
company has announced a rights issue of SEK 223 million (27.8 million
shares at a price of SEK 8 per share) to cover clinical development and
other activities over the next two years. Adjusted for the dilution effect we
derive a fair value of 22.5 kronor per share.

We see good opportunities to increase the value of the project portfolio
going forward. A successful financing in combination with a transfer to
the main list at Nasdaq may warrant a
. Other expected
catalysts to look forward to soon is the final reporting from the
and the start of the

We have not yet included the CD70 project in our valuation since we
assume that the other areas are of a higher priority, but it could add
additional value in the future.
If Immunicum is not able to raise the desired capital it could decrease the
number of potential deals and assessed chance of success in the clinical
development and would thereby lower the motivated value of the
company.
We assess that Immunicum is valued lower than other listed biotech
companies on the Nordic stock markets (enterprise value) (see below). A
valuation in line with other phase I-II-companies would correspond to a
market cap of SEK 1.2 billion or 23 kronor per share after dilution. The
relatively large financing and dilution has probably depressed valuation.
The sample is limited, and it reduces the relevance of the comparison.

The major owner comprises of family offices that have been long time
owners. The largest institutional owner is Robur fonder.
It is uncertain to which extent the major owners can participate in
upcoming financing. A move on the main list would enable a favorable
proliferation of ownership to more institutions.

Carlos de Sousa took position in October 2016. He succeeded the former
CEO, Jamal El-Mosleh that held the position since 2007. De Sousa have a
background as a Doctor and from other senior positions within the
pharmaceutical and biotech industry at companies such as
Nycomed/Takeda, Pfizer, Novartis, BBB Therapeutics, and Zealand
Pharma. He owns 48 670 shares in Immunicum.

Agneta Edberg has held the chair since 2010 and has had leading
positions at major pharmaceutical companies such as Pfizer. Edberg owns
36 250 shares in Immunicum.
Other key people are Alex Karlsson-Parra, founder, and associate
professor within clinical immunology at Uppsala universitet and Peter
Suenaert, Chief Medical Officer.
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