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This presentation has been prepared by Actinogen Medical Limited. (“Actinogen” or the “Company”) based on information available to it as at the date
of this presentation. The information in this presentation is provided in summary form and does not contain all information necessary to make an
investment decision.
This presentation does not constitute an offer, invitation, solicitation or recommendation with respect to the purchase or sale of any security in
Actinogen, nor does it constitute financial product advice or take into account any individual’s investment objectives, taxation situation, financial
situation or needs. An investor must not act on the basis of any matter contained in this presentation but must make its own assessment of Actinogen
and conduct its own investigations. Before making an investment decision, investors should consider the appropriateness of the information having
regard to their own objectives, financial situation and needs, and seek legal, taxation and financial advice appropriate to their jurisdiction and
circumstances. Actinogen is not licensed to provide financial product advice in respect of its securities or any other financial products. Cooling off rights
do not apply to the acquisition of Actinogen securities.
Although reasonable care has been taken to ensure that the facts stated in this presentation are accurate and that the opinions expressed are fair and
reasonable, no representation or warranty, express or implied, is made as to the fairness, accuracy, completeness or correctness of the information,
opinions and conclusions contained in this presentation. To the maximum extent permitted by law, none of Actinogen its officers, directors, employees
and agents, nor any other person, accepts any responsibility and liability for the content of this presentation including, without limitation, any liability
arising from fault or negligence, for any loss arising from the use of or reliance on any of the information contained in this presentation or otherwise
arising in connection with it.
The information presented in this presentation is subject to change without notice and Actinogen does not have any responsibility or obligation to
inform you of any matter arising or coming to their notice, after the date of this presentation, which may affect any matter referred to in this
presentation.
The distribution of this presentation may be restricted by law and you should observe any such restrictions.
This presentation contains certain forward looking statements that are based on the Company’s management’s beliefs, assumptions and expectations
and on information currently available to management. Such forward looking statements involve known and unknown risks, uncertainties, and other
factors which may cause the actual results or performance of Actinogen to be materially different from the results or performance expressed or implied
by such forward looking statements. Such forward looking statements are based on numerous assumptions regarding the Company’s present and
future business strategies and the political and economic environment in which Actinogen will operate in the future, which are subject to change
without notice. Past performance is not necessarily a guide to future performance and no representation or warranty is made as to the likelihood of
achievement or reasonableness of any forward looking statements or other forecast. To the full extent permitted by law, Actinogen and its directors,
officers, employees, advisers, agents and intermediaries disclaim any obligation or undertaking to release any updates or revisions to information to
reflect any change in any of the information contained in this presentation (including, but not limited to, any assumptions or expectations set out in the
presentation).

2

www.actinogen.com.au

Actinogen Medical Management Board
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A highly experienced team with a wealth of drug development, commercialisation, and clinical research expertise.

Martin Rogers
Executive
Chairman

•
•

Biotechnology entrepreneur and executive, with financial market capital
raising experience, having raised over $100 M cash equity.
Non-Executive Director of Oncosil Medical (ASX:OSL).

•
•

MD with 30 years’ experience in pharmaceuticals.
Senior roles at Pfizer, including development of Aricept™, the current leading
AD treatment.

Dr. Jason Loveridge
Non-Executive
Director

•
•
•

Over 20 years experience in developing clinical stage biotechnology companies.
Former Head of Nomura Life Sciences Fund in the UK. Participated in over 24 biotech
investments in the EU, US and Isreal.
Non-Executive Director of Resonance Health (ASX:RHT)

Dr. Anton Uvarov
Non-Executive
Director

•
•

Healthcare and biotech equities analyst, formerly Citibank NY.
Non-Executive Director Imugene (ASX: IMU)

Dr. Bill Ketelbey
CEO & MD
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Xanamem™ Clinical Advisory Board
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Powerhouse advisory board of world experts to drive Xanamem™’s clinical development for early Alzheimer’s disease.

Prof. Craig Ritchie

• Professor of Psychiatry of Aging,
University of Edinburgh, UK.
• Senior Investigator in over 30
Alzheimer's clinical trials.
• Published extensively on dementia.

Prof. Colin Masters
• Professor, University of Melbourne,
Australia.
• Executive Director of Mental Health
Research Institute.
• Senior Deputy Director of the Florey
Institute of Neuroscience and
Mental Health.

Prof. Jeffrey Cummings
• Professor of Medicine (Neurology),
Cleveland Clinic, Ohio and Nevada,
USA.
• Chair of the Neurological Institute of
Cleveland Clinic.
• edited 39 books and published over
650 papers.
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Xanamem™ Overview

For personal use only

Cortisol, Stress and Alzheimer’s: A promising treatment for Alzheimer’s disease and cognitive impairment.

•

A novel mechanism of action blocking the production of
cortisol (the stress hormone) in the brain through selective
inhibition of 11bHSD1.

•

Excess cortisol is associated with memory loss, amyloid
plaques and neurodegeneration– the hallmarks of
Alzheimer’s disease (AD).

•

Link between excess cortisol and cognitive decline identified
in patients with Cushing’s disease, Alzheimer's, depression,
and in normal aging.

•

Discovery and early development of Xanamem™ funded by
the Wellcome Trust – ~$25m invested.

•

Second Phase I multiple ascending dose and fed-fasted, CNS
PK studies completed in Sept. 2015; defined Ph II dose.

•

Phase II trial in patients with mild AD expected to start in Q2
2016 – study fully funded.

•

Xanamem™ likely to be used in combination with other AD
therapies.

•

Granted patents; protection to 2031.

Xanamem™ named in top five drugs in
Phase 1 development in the global
pharmaceutical or biotech industries
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Global Impact
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The increasing burden of dementia is a critical driver for innovation.
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Limitations of Current Treatments
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Creating a significant unmet need in the Alzheimer’s field.

Alzheimer’s disease is emerging as one of the most
significant health challenges of our time.
•

Affects 11% of people aged 65 years and older, and 32% of
people aged 75 years and older.

•

Contributes to 1 in 3 deaths.1

•

None of the treatments available today prevent, slow or stop
the malfunction and death of neurons in the brain that cause
Alzheimer’s symptoms.1

•

Current
treatment
with
neurotransmitters
(e.g.
cholinesterase inhibitors) provides short-term, modest
symptomatic relief with no disease modification.

•

New treatments with potential to slow progression of mild
AD, and halt the structural changes are desperately needed
to reduce the burden of disease.

¹Alzheimer’s Association- Facts and Figures 2014
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Advances in Understanding Alzheimer’s
Presenting opportunities for novel approaches
CSF cortisol ug/dL
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•
•
•
•

•

Brain pathological and structural changes precede the
onset of clinical symptoms.
Early detection and treatment before onset of structural
changes may lead to slowing of disease progression.
Plasma biomarkers and in vitro diagnostic tools would
offer population-based screening.

AD dementia,
0.555

0.55

MCI-AD, 0.48
0.45

0.35

Goals for reducing burden of disease includes identifying
individuals in the earliest pre-symptomatic stages of the
disease - this population is most likely to respond.

0.25

Targeting elevated cortisol offers a clinically meaningful
solution.

0.15

Cognitively
normal, 0.252

MCI-O, 0.239

Source: Data points taken from Popp et al 2015. MCI-O = mild cognitive
impairment other. MCI-AD = mild cognitive impairment Alzheimer’s disease

Hallmarks of Alzheimer's
Top panel: volumetric MRI;
normal (left) versus
Alzheimer’s (right); lower
panel: PET-amyloid deposition
in Alzheimer's brain

Biomarker expression over disease life course
Source: adapted from http://www.re-cognitionhealth.com
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Cortisol Hypothesis
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Hypothalamic Pituitary Axis dysregulation is linked to neurodegeneration.

•

The hypothalamic pituitary axis (HPA) is a
stress-responsive neuroendocrine system that
ties the CNS to the endocrine system.

•

Studies in humans show that HPA axis
dysregulation, as evidenced by elevated
cortisol levels, is associated with:
•

Reduced hippocampal volume, grey
matter and cognitive function in
cognitively normal (CN), communitydwelling older adults. 1,2

•

Increased cognitive decline in patients
with MCI and dementia of Alzheimer’s
type 3, and

•

Increased risk of developing dementia in
patients with MCI4

1. Geerlings et al. (2015) Neurology; 85(11):976-983.
2. Lupien et al. (1998) Nat Neurosci.;1(1):69-73.
3. Popp et al. (2015) Neurobiol. Aging;36(2):601-607.
4. Hinterberger et al. (2013) J Am Geriatr Soc.;61(4):648-651.

9

Peer Reviewed Medical & Scientific Literature
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Clear link between 11β-HSD1, elevated cortisol and cognition.

Extensive human and animal evidence impacting elevated cortisol
in cognitive impairment:
• 11β-HSD1 generates cortisol in brain regions important for cognition (Seckl et al. 2004).
• 11β-HSD1 inhibition (with non-selective inhibitor, carbenoxolone) improves cognition in humans (Sandeep et
al. 2004).

• Specific human haplotypes of 11β-HSD1 are associated with sporadic AD risk (de Querain et al. 2004).
• 11β-HSD1 knockout mice are protected against age-related cognitive impairment (Yau et al. 2001).
• Small molecule inhibition of 11β-HSD1 improves cognition in rodent ageing and AD models (Sooy et al. 2010,
Sooy et al. 2015).
• Small molecule inhibition of 11β-HSD1 reduced Aβ plaque burden (Sooy et al. 2015) and plasma Aβ (Abbott,
ICAD 2010) in rodent AD models.
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Elevated Cortisol Associated with:
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Cognitive decline, amyloid plaques and neural death.

•

•

An increase of CSF cortisol levels in subjects with MCI of AD
type is of similar magnitude as in participants with AD
dementia, suggesting that HPA-axis dysfunction in AD
precedes the dementia disease stages.
Increased baseline CSF cortisol levels in subjects with AD at
the MCI stage are associated with faster cognitive decline and
progression of dementia severity over time.
(Popp et al., 2015)

•

Higher evening cortisol levels were associated with poorer
cognitive performance, while higher morning cortisol levels
were associated with better cognitive performance.
* p < 0.05 over lowest tertile

(Geerlings et al., 2015)
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Cortisol:
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Amyloid plaques and loss of neuropsychological function.

• Higher HPA activity, as
reflected by increased plasma
cortisol levels, is associated
with more rapid disease
progression in subjects with
Alzheimer type dementia.

• 54 subjects (33 = very mild and
mild Alzheimer’s type
dementia; 21 without
dementia) were assessed
annually for up to 4 years

(Csernansky et al., 2006)
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Elevated Cortisol:
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Associated with hippocampal atrophy in Alzheimer’s disease.

• Aged humans with significant prolonged cortisol elevations showed reduced hippocampal volume
and deficits in hippocampus-dependent memory tasks compared to normal-cortisol controls.
• The degree of hippocampal atrophy correlated strongly with both the degree of cortisol elevation
over time and current basal cortisol levels.

(Lupien et al., 1998)
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Xanamem™:
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Supressing cortisol production through the inhibition of 11β-HSD1*

Xanamem™’s mechanism of action is a key differentiator

*11β-HSD1 =11β-hydroxysteroid dehydrogenase type 1
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Xanamem™ Candidate Series Profile
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UE2343 selected as a development candidate for Alzheimer’s disease.

Target Profile Achieved:
•
•
•
•
•
•
•
•
•
•

•

Low nM potency vs. human 11β-HSD1.
High selectivity.
High cellular potency (IC50 = 24 nM).
High microsomal stability.
Low to medium plasma protein
binding.
Acceptable CYP450 inhibition profile.
Excellent hERG inhibition safety
margin.
High CNS penetration (Pfizer CNS MPO
Score = 5.2).
High bioavailability and low clearance.
Efficacy in rodent models of agerelated cognitive impairment and AD.
Acceptable safety, tolerability profile in
repeat dose non-human studies.
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Cognitive efficacy of UE2316
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Tg2576 model – precursor to Xanamem™

Tg2576 mouse model of Alzheimer's: passive avoidance test:
• Mice with normal learning and memory will avoid entering the chamber where they had previously been
exposed to the shock.
• Learning and memory is measured by recording the latency to cross through the gate between the compa
rtments 6 hours after initial shock .

(Sooy et al., 2015)
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Disease Modifying Potential of UE2316
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Precursor to Xanamem™

• Tg2576 mouse model of Alzheimer’s disease

(Sooy et al., 2015)
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Xanemem™ PK and PD profile in Humans
Completed Phase I Studies:
1.

single ascending dose (SAD) study

2.

multiple ascending dose (MAD) studies

3.

fed/fasted 35 mg BD

4.

CNS PK 35 mg BD

Conclusions of the MAD studies in healthy subjects:
•

Safe and well tolerated when given in multiple doses of 10 mg, 20 mg and 35 mg BD for 10 days.
•

Dose dependant increase in treatment emergent AEs – all mild and unrelated.

•

No significant abnormalities for 12-lead ECG, physical examinations, vital signs, laboratory parameters or nerve conduction.

•

Steady state achieved day 5.

•

T1/2: 10-14 hours.

•

Cmax day 10: 200-900 ng/ml.

•

Median Tmax: 4-6 hours.

•

AUC(0-12): 4 fold accumulation at the highest dose.

•

Recommended regimen: twice daily 35 mg

•

Fed/fasted preferably taken with food.

•

CNS PK – Xanamem present in CSF in concentrations that are predicted to effectively inhibit the 11β-HSD1 enzyme in the brain.
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Goals for Xanamem™ Phase II
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“XanADu” Study

•

Inputs in to the Alzheimer's Phase II trial design by the Scientific Advisory Board (Prof Brain Walker, Prof Alan Boyd, Dr Scott Webster, Prof Jonathan Seckl), the
CEO Dr Bill Ketelbey and the Clinical Advisory Board (Prof. Craig Ritchie, Prof. Colin Masters and Prof. Jeff Cummings).
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Xanamem™: Aspirational Positioning
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Cognitive Impairment and mild Alzheimer’s disease.

“An oral agent that provides durable symptomatic and
disease modifying benefits in mild Alzheimer’s disease
by direct inhibition of cortisol production”
Xanamem™ is a novel agent likely to be used in
combination with other AD therapies.

20

Xanamem™:
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The potential for a pipeline in a product.

Development opportunities:
Xanamem™’s novel mechanism of action – blocking excess cortisol production – offers
a number of additional potential indications with features of progressive cognitive
impairment:
•

•

•

1.
2.
3.
4.

Diabetes cognitive impairment (DCI)
•
•
•
•

Diabetes affects 347 million people globally.
3.5% of diabetes patients will develop dementia (12.2 million worldwide).1
People with T2DM may have twice the risk of developing dementia compared
with those without diabetes; and the risk is stronger in people who use insulin.1,2

Parkinson's disease dementia (PDD)
•
•
•
•
•

An estimated 7 to 10 million people worldwide are living with PD.3
Mild cognitive impairment can be identified in 15% of PD patients at time of diagnosis,
and may even precede motor symptoms.4
MCI progresses to dementia, known as PDD, in 24 -31% of PD patients;
PDD is present in all PD patients that survive more than 10 yrs.4

Cognitive dysfunction in schizophrenia, depression.

Biessels et al. (2006) Risk of dementia in diabetes mellitus: a systematic review. Lancet Neurology; 5: 64–74.
Ott A, et al. (1999) Diabetes mellitus and the risk of dementia: The Rotterdam Study. Neurology; 53: 1937-42.
Parkinson’s Disease Foundation http://www.pdf.org/en/parkinson_statistics:
Medtracker, 2015
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Direct Molecule Competition:
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11β-HSD1 inhibitors in clinical development.

*Clinical development of 11bHSD1 inhibitors for T2DM was unsuccessful: other candidates including
MK-0736, RG4929, RG7234, AZD4017, LY2523199 were also discontinued for T2DM

22

ABT-382 Trial In mild-moderate Alzheimer’s disease
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Abbott’s ABT-384 did not show non-inferiority against donepezil for the primary end-point od ADAS-Cog score during a 12-week trial1.

Trial design raises doubt whether, at the doses tested in the phase II study, ABT-384
achieved optimal inhibition of 11bHSD1 enzyme in the brain:
•

In the PK study, ABT-384 concentrations reached peak levels within 2.5–5 h in the CSF. ABT-384 CSF levels
were ~10–50% of the free plasma levels and 0.3–1% of the total plasma levels. (Katz et al. 2013;
Supplementary Figure 3)2.

•

The highest dose used in the efficacy study (50mg) achieved only 2.3ng/ml of drug at Cmax in the CSF, which
would deliver a maximum of 11% 11β-HSD1 enzyme inhibition 3

•

18ng/ml of ABT-384 in the CSF is theoretically required to deliver a minimum of 50% inhibition of 11β-HSD1
enzyme.

•

The physicochemical properties of ABT-384 also predict low CNS penetration (CNS MPO = 3.4).

•

Xanamem, in comparison to ABT-384, achieves higher plasma levels at a lower dose, delivers higher
concentrations of drug to the CSF, is more potent and has higher free fraction, and thus would be expected to
achieve much higher enzyme inhibition in the brain.

1. Marek et al. (2014) Efficacy and safety evaluation of HSD-1 inhibitor ABT-384 in Alzheimer’s disease. Alzheimer’s & Dementia, 10; S364-S373.
2. Katz et al. (2013) Peripheral and central nervous system inhibition of 11b-hydroxysteroid dehydrogenase type 1 in man by the novel inhibitor ABT384. Transl Psychiatry, 3; e295; 1-7.
3. Enzyme inhibition at 2.3ng/ml of drug was calculated using the competitive inhibition equation: % inhibition = 1/(1+IC50/[ABT384])*100.
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Xanamem™:
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Predicted to have high brain penetration.
•

CNS Multi-parameter Optimisation (MPO) Calculator shows Xanamem has characteristics that favour high CNS
penetration.

•

In the phase I multiple ascending dose study, Xanamen demonstrated high pharmacologically active
concentrations in human CSF (manuscript in preparation).

CNS MPO is an algorithm for predicting the potential of a molecule to penetrate the brain based on six calculated physicochemical properties1:

1)
2)
3)
4)
5)
6)

ClogP = lipophilicity, calculated partitian co-efficient
ClogD = calculated distribution coefficient at pH 7.4
MW = molecular weight
TPSA = topological polar surface area
HBD = number of hydrogen bond donors
pKa = most basic centre

High CNS penetration is implied by MPO score ≥ 4 on a scale of 0 – 6.

1Wager

et al. (2010) Moving beyond the rules: the development of a central nervous system multiparameter optimisation (CNS MPO)
approach to enable alignment of druglike properties. ACS Chem Neurosci. 1(6); 435-449.
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Solid Patent Estate:
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Broad range of compounds, compositions and uses.
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Cortisol, Stress and Alzheimer’s
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Overview of Xanamem™ in Alzheimer's disease

Alzheimer's - a significant unmet need in a huge and growing global market.
Xanamem’s™ novel mechanism of action targeting the stress hormone cortisol – a key
differentiator.
Cortisol inhibition hypothesis supported by good pre-clinical and clinical evidence.
Evidence Xanamem™ is both symptomatic and disease modifying.
Phase II trial in mild Alzheimer's patients expected to initiate in Q2 2016, and will run in the
USA under an IND, Aus. and the UK .
Phase II study fully funded through to completion.
Patent protected to 2031 – composition of matter.
Expect to use Xanamem™ in combination with other AD therapies – little or no market
competition.
A number of very significant additional indications being evaluated for development in
parallel.
Intent to grow and develop the business through partnering and licencing – in and out.
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Thank You
Email info@actinogen.com.au for further information, or to sign up for our newsletter.

