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Regeneus is aiming to license Progenza for clinical development in Japan
in the current quarter. A licence deal would trigger a US$5m milestone
payment from partner AGC and would likely see Progenza commence a
potentially pivotal Phase II trial in knee osteoarthritis in Japan. Regeneus is
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in separate discussions with potential licensees for the Sygenus secretions
technology following encouraging results from a clinical trial in acne. We
add Sygenus to our rNPV model and increase our valuation to A$170m (vs
A$146m) or A$0.82/share. Depending on the financial terms, we estimate
that a Progenza licence deal could add up to ~A$50m to our valuation.
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Well placed for an osteoarthritis licence deal in Japan
Regeneus is well placed to achieve its goal of a Japan licence deal, having already
granted AGC an exclusive licence to manufacture Progenza for Japan, reported
promising signs of efficacy from the successful Phase I trial of Progenza in knee
osteoarthritis (OA) and been granted a Progenza patent in Japan. A Phase II trial in
patients with knee OA in Japan could support an application for conditional market
approval, in view of the favourable regulatory environment for regenerative
medicine products in that country.

High regenerative medicine deal values in Japan
Japan has seen several high-value regenerative medicine deals. The most relevant
is the January 2015 licence deal between Kolon Life Science and Mitsubishi
Tanabe Pharma for the Japanese rights to a cell and gene therapy for knee OA, for
US$24m upfront, US$410m in milestones and a double-digit royalty. In January
Takeda agreed to acquire Tigenix for US$630m for its Cx601 stem cell therapy.
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Business description

Sygenus improves acne lesions – partner sought

Regeneus is an Australia-based, clinical-stage
regenerative medicine company developing
innovative cell-based therapies for the human and
animal health markets. It is focused on
osteoarthritis and other musculoskeletal disorders,
oncology and dermatology diseases.

Sygenus gel (containing stem cell secretions) significantly improved the
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appearance of acne lesions, and was well tolerated, in a six-week clinical study.
Supported by this encouraging clinical data and a strong patent position, Regeneus
is well placed to partner Sygenus for acne and other inflammatory skin conditions.

JV sublicenses clinical development
partner in Japan

Q2 CY18

ACTIVATE RGSH4K Phase I cancer
vaccine trial results

Q2 CY18

Valuation: Increased to A$170m, A$0.82 per share

Progress Sygenus licensing discussions

We have increased our valuation of Regeneus to A$170m (vs A$146m), or
A$0.82/share (vs A$0.70/share). We have rolled forward the DCF model and have
introduced an indicative valuation of Sygenus in acne for the first time, assuming a
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20% probability of success and indicative peak sales of A$115m in 2025. If the
Regeneus Japan JV was to sign a deal with comparable financial terms to the
Kolon/Mitsubishi deal (with half of milestone payments for sales and regulatory
milestones) this would increase our valuation to ~A$222m or A$1.06 per share.
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Investment summary
Company description: Stem cells and cancer vaccines
Regeneus is an Australian (Sydney) biotechnology company, founded in 2007 to develop and
commercialise the use of adipose (fat) derived cells, including mesenchymal stem cells (MSCs), to
treat inflammatory conditions in animals and humans. In 2013, Regeneus acquired therapeutic
cancer vaccine technology, which it is delivering for veterinary and human applications. Recent
regulatory change in Japan offers a potential fast path to market for Progenza, its off-the-shelf human
stem cell product, which has completed a successful Phase I trial. Regeneus has entered into a
collaboration with AGC for the manufacture of Progenza in Japan and formed a joint venture, which
is seeking to out-license rights to develop and commercialise Progenza for osteoarthritis and other
clinical indications in Japan. Regeneus’s strategy is to focus on early-stage product development and
to seek partners that will undertake the later stages of clinical development.

Valuation: A$170m, A$0.82 per share
We value Regeneus at A$170m, or A$0.82/share, based on a sum-of-the-parts DCF model, using a
standard 12.5% discount rate. This represents fair value for the stock today, based on the potential
development of multiple programmes including Progenza, Sygenus, CryoShot, Kvax, the RGSH4K
human cancer vaccine and potential milestones under the AGC deal. Progenza is the key long-term
value driver, with peak sales estimated at A$2.1bn, so further partnerships and clinical and
regulatory progress over the next few years would significantly de-risk the product, which currently
has a 35% probability of success in Japan and 20% in other markets.

Sensitivities: Clinical and commercial execution risk
Regeneus is subject to the risks typically associated with biotech company drug development,
including the possibility of unfavourable or ambiguous outcomes in clinical trials, success of
competitors and commercial decisions by partners or potential partners. We have assumed timely
clinical and commercial progress for multiple programmes across multiple geographies, but any
delays/setbacks would have a negative impact on our valuation. Signing up AGC as a
manufacturing partner for Progenza in Japan has provided significant validation of the commercial
value of the company’s technology; this should make it easier to sign clinical development partners,
which represents near-term potential upside. Progress in developing additional indications for
Progenza would also represent valuation upside.

Financials
Regeneus reported an operating loss of A$2.7m in H1 FY18 (six months ending December 2017).
Net cash used in operating activities in the period was A$1.0m, including the receipt of A$2.6m
under the Australian government’s R&D tax incentive scheme in the period. We leave our near-term
financial forecasts virtually unchanged, including our assumption that Regeneus will earn a US$5m
milestone payment from AGC before the end of FY18. The cash balance of A$1.7m at 31 March
2018, combined with an estimated A$2.5m R&D rebate expected to be received in Q1 FY19, and
A$0.9m of loans to shareholders that are repayable in June 2018, would fund operations into Q219
at the projected burn rate of A$0.6m/month. This projection does not include the US$5m AGC
milestone that the company expects to earn in Q4 FY18 or any payments from future licensing
deals, which would extend the funding runway further. The company has put in place a loan facility
secured against the anticipated R&D rebate, which could provide up to $1.9-2.0m of funds over the
next six months.
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Regenerative medicines and cancer vaccines
Regeneus is developing and commercialising regenerative medicines and cancer vaccines. Its key
regenerative medicines, Progenza (human) and CryoShot (veterinary), are based on a proprietary
adipose (fat) derived allogeneic stem cell technology platform. The company is also developing the
RGSH4K therapeutic human cancer vaccine, the Kvax canine cancer vaccine and products based
on the Sygenus cell secretions technology for dermatology applications. The product portfolio
(Exhibit 1) offers a mixture of near- and long-term opportunities, with a number of fast-track routes
to market.
Regeneus entered into a strategic collaboration and licensing agreement with AGC of Japan in
December 2016, granting AGC exclusive rights to manufacture its Progenza allogeneic
mesenchymal stem cell (MSC) product in Japan. Regeneus and AGC have established a 50:50 JV,
Regeneus Japan, which holds the rights to develop and commercialise Progenza in Japan.
Regeneus received US$5.5m upfront and a US$1m milestone in June 2017 following the
successful completion of the STEP Phase I study of Progenza in patients with knee osteoarthritis
(OA). Regeneus could earn two further payments of US$5m each if it achieves certain development
milestones.
Exhibit 1: Regeneus product portfolio
Human cancer
vaccine
Human
Autologous

Kvax canine cancer vaccine

Sygenus (topical)

Veterinary
Autologous

Soluble proteins from
patient’s own tumour

Soluble proteins extracted
from patients own tumour

Intra-articular
Osteoarthritis

Intradermal injection
Solid tumours

Trial product availability
(limited). Safety and
efficacy studies required
for full registration/
approval
US, EU, Australia

Biologic requiring
safety and efficacy
clinical studies for
approval in most
markets
US, EU, Japan,
Australia
Kolling Institute of
Medical Research

sc injection
Solid tumours, osteosarcoma
(dogs)
US, Australia - exempt
biological not requiring
approval. Other markets may
require safety and efficacy
clinical studies for approval
US, EU, Australia

Human
Allogeneic,
adipose-derived
Cell secretions
from expanded
cells
Topical
Acne

Progenza

CryoShot

Market
Cell source/type

Human
Allogeneic, adipose-derived

Cell production

Expanded cells, off the shelf

Veterinary
Allogeneic, adiposederived
Expanded cells, off the
shelf

Mode of admin
Primary indication

Intra-articular
Osteoarthritis

Regulatory status

Biologic requiring multiple
safety and efficacy clinical
studies for approval

Key target markets

Initial target Japan; then US,
EU, Australia
Licensed Japan
manufacturing rights to AGC
and formed JV for
commercialising in Japan

Partner(s)

Option agreement with
unnamed top five
veterinary pharma
company

Varies, depends on
therapeutic claim.
Approval not
required for
cosmetic claims.
US, EU, Japan,
Australia

Kolling Institute of Medical
Research. VCA for US clinical
trial

Source: Company documents; Edison Investment Research

Seeking a partner for Progenza clinical development
The Regeneus Japan JV is seeking clinical development partners to progress the development of
Progenza for OA and other indications in Japan. The positive safety data, early indications of
efficacy and recently granted Japanese patent should all aid the JV as it negotiates with potential
partners to progress the clinical development of Progenza for OA and other indications in Japan.
Japan is a most attractive market for regenerative medicines because of laws that took effect in
November 2014, which allow for expedited conditional approval of regenerative medicine products
on the basis of safety and early evidence that is predictive of efficacy. Regeneus has guided that it
expects the JV to grant a licence for the clinical development of Progenza in Japan by the end of
FY18, which would trigger the first US$5m milestone payment; we model the second milestone
being achieved in FY21.

Regeneus | 30 April 2018

3

The technology to manufacture Progenza is being transferred to AGC, which will undertake GMP
manufacture of the cells for clinical trials and commercial sales in Japan. We assume that the
technology transfer and validation of Progenza manufacture by AGC would be completed in H1
CY19, which would allow a Phase II efficacy trial in Japan in patients with knee osteoarthritis to
commence in H2 CY19 or H1 CY20.
Regeneus retains 100% of the rights to Progenza outside Japan. It is in separate discussions with
potential partners to develop Progenza for OA and other indications in territories outside Japan.

Recent regenerative medicine licence deals in Japan
In a previous report in September 2017, we summarised a number of regenerative medicine M&A
and licensing deals for allogeneic products involving Japanese companies. With the Regeneus JV
expected to enter a clinical development and commercialisation licence deal in Japan in the near
term, we have again reviewed recent Japanese licence deals, and have identified two additional
relevant licensing transactions and further developments in two of the previously-described
transactions. The two additional deals are:


In October 2017 Astellas entered into a licence agreement with Universal Cells for worldwide
rights to its Universal Donor Cell technology for US$9m upfront and up to US$115m in
milestones. Subsequently, in February 2018, Astellas agreed to pay up to US$102.5m to
purchase Universal Cells outright.



In January 2017 ASX-listed Cynata Therapeutics granted Fujifilm an option to license the global
rights to its induced pluripotent stem cell (iPSC) product CYP-001 for GvHD; terms of the
potential licence deal include US$3m upfront and A$60m (US$45m) in milestones, plus
royalties.

The further M&A or licensing transactions between the parties to the previously described
transactions are:


In January 2018 Takeda agreed to acquire Tigenix for €520m (~US$630m); the transaction was
priced at an 81% premium to the previous closing price of Tigenix. We had previously
described the July 2016 licence deal between Takeda and Tigenix for the ex-US global rights to
Cx601, a suspension of allogeneic adipose-derived stem cells injected intralesionally for the
treatment of complex perianal fistulas in patients with Crohn’s disease. Terms included €25m
upfront, up to €355m in milestones and double-digit royalties on sales.



We had previously described the January 2016 deal where Athersys partnered with Healios to
exclusively develop and commercialise its MultiStem cell therapy for ischemic stroke, plus up to
two other indications, in Japan. The deal included US$15m upfront and up to US$225m in
milestones plus double-digit royalties. In March 2018 Healios made a US$21m equity
investment in Athersys and the parties signed a letter of intent to expand the collaboration to
include rights in China, additional indications in Japan, and certain ophthalmic and organ bud
technology indications globally. Additional financial terms outlined in the letter of intent include
US$35m in committed payments, plus undisclosed milestones and royalties.

Exhibit 2 summarises the key points of the two additional deals listed above plus the three
regenerative medicine licensing deals identified in our previous report that involve either
development and commercialisation rights in Japan or deals with Japanese pharma companies.
The average upfront and milestone amounts among these five deals were US$15m and US$230m
respectively.
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Exhibit 2: Selected Japanese licensing deals for Regenerative Medicine Therapies
Licensor/Licensee

Territories

Therapy

Kolon Life Science/
Mitsubishi Tanabe
Pharma

Japan

Invossa/
osteoarthritis

Athersys/Healios

Japan

MultiStem/
ischemic
stroke

Tigenix/Takeda

Global ex-US

Universal Cells/
Astellas

Global

Cynata/Fujifilm

Global

Cx601/
perianal
fistulas
Universal
donor cell
technology
CYP-001/
GvHD

Average

Upfront Milestones Comment
(US$m)
(US$m)
24
410 In November 2016, Kolon Life Science of Korea licensed the Japanese rights
to Invossa, a cell-mediated gene therapy for degenerative osteoarthritis, to
Mitsubishi Tanabe Pharma. Kolon had reported positive Phase III results in
knee osteoarthritis in Korea.
15
225 The January 2016 deal also included two additional indications. Terms
included double-digit royalties. In March 2018 the parties signed a letter of
intent to expand the collaboration to include rights in China, additional
indications in Japan, and certain indications globally. Additional financial terms
would include US$35m in committed payments, plus milestones and royalties.
25
355 July 2016; allogenic adipose-derived stem cells, to treat perianal fistulas in
Crohn's disease. Subsequently, in January 2018 Takeda agreed to acquire
Tigenix for EUR520m (US$628m).
9
115 Licence agreement in October 2017. In February 2018 Astellas agreed to
acquire Universal Cells for up to US$102.5m.
3

15

45 In January 2017 Cynata granted Fujifilm an option to license global rights to
CYP-001 iPS cells in GvHD; terms would include US$3m upfront and A$60m
(US$45m) in milestones, plus royalties. The option can be exercised up to 90
days after completion of the ongoing Phase I in GvHD.
230

Source: Edison Investment Research, company announcements, press reports

Updating our valuations of potential Japan licensing scenarios
We have previously evaluated a scenario in which the Regeneus Japan JV licenses Japanese
rights to develop and commercialise Progenza in all indications to a single partner in a deal with
comparable terms to the Kolon/Mitsubishi deal, given that it is expected that both products will
initially be developed for knee osteoarthritis. In this scenario we assume a US$24m upfront
payment, US$205m in clinical and regulatory milestones, and a high 20% royalty rate instead of
sales-based milestone payments (we assume half of the payments included in the Kolon/Mitsubishi
deal would be for sales-based milestones).
Our updated valuation of Regeneus under this scenario is A$222m or A$1.06 per share (vs our
base case valuation of A$170m or A$0.82 per share). This includes Regeneus’s half share of the
risk-adjusted upfront and milestone payments, as well as the benefit from increasing our probability
of success for knee OA in Japan from 35% to 40%. We note that a licence deal that included rights
for Progenza outside Japan would likely increase the probability of success in those additional
territories as well.
In this report we have also considered a second scenario where the deal payments are in line with
the average of the five deals in Exhibit 2 (ie US$15m upfront, development and regulatory
milestones of US$115m [50% of total deal milestones of US$230m]) and where other assumptions
are the same as in the scenario above. Under this scenario, our valuation of Regeneus would be
A$204m or A$0.97 per share.

Encouraging signs of efficacy in Progenza knee OA Phase I
Top-line results for the placebo-controlled Phase I STEP in knee OA patients were reported in May
2017, with detailed results included in a scientific publication in March 2018.1 The trial randomised
20 patients to receive either 3.9m or 6.7m Progenza cells or placebo via a single injection into the
knee. Eight patients were treated with each dose of Progenza and four received placebo injections.
Twelve months of follow-up showed that Progenza was both safe and well tolerated. There were no
serious adverse events and the incidence and nature of adverse events were similar in the
Progenza and placebo groups.

1

Kuah et al. J Transl Med (2018) 16:49
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While safety and tolerability was the primary outcome of the trial, patients were also monitored to
assess the effect of Progenza on knee pain and function, quality of life, knee structures as
assessed by magnetic resonance imaging (MRI), and osteoarthritis biomarkers.
The majority of Progenza-treated patients experienced clinically meaningful reductions in pain as
measured on the Western Ontario and McMaster Universities Arthritis Index (WOMAC) pain
subscale, whereas the same pain reduction was not seen in the placebo group. The 16 Progenzatreated patients showed a statistically significant reduction in pain from baseline (p<0.001),
whereas for the smaller group of four patients treated with placebo there was no statistically
significant reduction in pain (Exhibit 3a).
The WOMAC stiffness and physical function subscale assessments (Exhibit 3 b and c) for the
pooled Progenza groups showed statistically significant improvements at each time point except for
month 9 stiffness. The placebo group showed improvement in stiffness and physical function scores
of similar magnitudes, but these were not statistically significant.
Exhibit 3: Changes in WOMAC subscale scores for individual dose groups and pooled Progenza data

Source: Kuah et al. J Transl Med (2018) 16:49. Change from baseline in a) WOMAC pain subscale scores, b) WOMAC stiffness subscale scores and
c) WOMAC physical function subscale scores; WOMAC = Western Ontario and McMaster Universities Arthritis Index; data are presented with 95%
confidence intervals and within group p values.

Exhibit 4 shows that pain measured on the widely used visual analogue scale (VAS) revealed very
similar findings to the WOMAC pain subscale, with highly statistically significant improvement from
baseline for the pooled Progenza groups, and much smaller improvements in the placebo group.
The improvement in VAS pain scores was maintained at 12 months for the low dose group, while
for the high dose group the improvement had diminished somewhat by 12 months to be
comparable to the placebo group. However, given the small patient numbers in this study and the
fact that the combined data from both dose groups showed a highly significant improvement vs
baseline at 12 months, it is not clear whether or not the effect of Progenza treatment was waning by
12 months.
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Exhibit 4: Changes in VAS pain scores for individual dose groups and pooled Progenza
data

Source: Kuah et al. J Transl Med (2018) 16:49. Note: Data are presented with 95% confidence intervals and within
group p values.

Improvement in knee cartilage volume
The STEP study also produced some encouraging evidence which suggests that Progenza
treatment may act as a disease modifying OA drug to slow or halt knee cartilage degradation and
the progression of knee OA.
When knee cartilage volume that was measured by MRI 12 months after Progenza treatment was
compared to baseline measurements, the low dose group showed a 0.4% increase in the amount of
cartilage on the lateral (outside half) of the tibia (shinbone), whereas in the placebo group there was
a statistically significant 5% loss of cartilage (Exhibit 5). The difference between the low dose and
placebo groups was also statistically significant and corresponds with preclinical evidence of halting
disease progression. The high dose Progenza group showed a statistically significant 3.5% decline
in lateral tibial cartilage volume over the 12 month period.
However, the same benefits of Progenza therapy were not seen in the medial (inside half) of the
tibia. When the medial tibial cartilage was measured, the placebo and low dose groups showed
similar small losses in cartilage volume (-1.7% and -1.5% respectively), whereas in the high dose
group there was a larger -3.5% loss in cartilage volume. None of the changes in medial tibial
cartilage volume was statistically significant.
Other groups have also reported a greater protective effect of treatments on lateral vs medial tibial
cartilage2. In knee OA the medial cartilage is generally more severely affected than the lateral
cartilage, and one possible explanation for the observations in the STEP study could be that the
lateral cartilage may have greater capacity to repair because it is less severely damaged.
Exhibit 5: Changes in knee cartilage volume at 12 months vs baseline and placebo
Placebo
Lateral tibial knee cartilage volume % change
Medial tibial knee cartilage volume % change

-5.0*
-1.7

Progenza
low dose
0.4
-1.5

Progenza
high dose
-3.5**
-3.5

Low dose vs
placebo
5.4*
0.2

High dose vs
placebo
1.5
-1.7

Source: Kuah et al. J Transl Med (2018) 16:49. Note: *p<0.05, **p<0.01.

Overall, the exploratory efficacy data from the Phase I STEP trial suggest that intra-articular
injection of Progenza results in long-lasting improvements in pain, which is the most important

2

Pelletier et al. Disease-modifying effect of strontium ranelate in a subset of patients from the Phase III…
Ann Rheum Dis. 2015;74(2):422–9. https://doi.org/10.1136/annrheumdis-2013-203989 .
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clinical symptom of osteoarthritis. The clear separation in pain scores between pooled Progenza
groups and placebo is encouraging and suggests there is a good prospect that a Phase II study of
Progenza in knee OA could demonstrate the “probable efficacy” that is required for conditional
approval of regenerative medicine products in Japan. The MRI findings seen with Progenza
treatment indicate a potential for disease modification, especially as this concurs with preclinical
findings. If this effect is confirmed in larger trials it would be an important advantage of Progenza
because other treatments for knee OA provide symptomatic relief but do not change the course of
the disease.

Regulatory environments create opportunities
Regeneus is positioned to take advantage of the favourable regulatory environments for cell-based
therapies that are in place in a number of countries in addition to Japan.

China to regulate cell therapies as drugs
In December 2017, the Chinese FDA (CFDA) announced new guidance on the regulatory pathway
for cell-based products. Cell therapies will now be regulated as drugs but, unlike the standard
protocol for drug development, cell therapy products will only need to go through two clinical
phases: an early phase (focused on safety, dosing, and pharmacokinetics and pharmacodynamics)
and a confirmatory phase. Importantly, regulation as drugs will give cell therapy products a more
direct pathway to reimbursement via inclusion on national drug reimbursement lists.
This more favourable regulatory environment is likely to see increased interest in licensing cell
therapies for the China market, in a similar fashion to the way that Healios is seeking to add
development rights to MultiStem cell therapy in China to its existing licence deal with Athersys for
Japan. Regeneus might well encounter similar interest in the rights to develop Progenza in China.

Confirmation OA qualifies under US 21st Century Cures Act
The 21st Century Cures Act allows the US FDA to grant accelerated approval to regenerative
medicine products, and gives the FDA wide discretion in creating new approaches to regenerative
medicine. The new accelerated approval pathway allows certain regenerative medicine products to
be designated as a Regenerative Medicine Advanced Therapy (RMAT). To qualify for this pathway,
the product must be aimed at a serious disease and have the potential to deal with currently unmet
medical needs.
Notably, MiMedx’s micronized amniotic tissue injectable AmnioFix was granted RMAT designation
by the FDA in March for use in the treatment of knee OA. This is a significant development because
previously it had not been clear whether the FDA would consider OA to be a sufficiently serious
disease to warrant the RMAT designation. This precedent suggests that Progenza could also
potentially qualify for RMAT designation and access to the associated accelerate approval pathway
in the US.

Sygenus topical secretions technology shows promise in acne
and other indications
Regeneus has developed products for topical treatment of inflammatory skin conditions such as
acne and wound healing. The Sygenus technology harnesses the anti-inflammatory properties of
the secretions released by MSCs during cell culture.
In February the company reported results from a six-week study of twice-daily application of
Sygenus gel in 33 healthy volunteers with mild to moderate facial acne. The study found that the
Sygenus gel was well tolerated and showed that there was an overall improvement in the
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appearance of acne as early as three weeks. There was a statistically significant reduction in the
number of inflammatory and non-inflammatory acne lesions from baseline to week 6. In addition,
the acne global severity score showed significant improvement at week 6 compared to baseline.
Supported by the acne clinical trial data, Regeneus is in discussions with potential partners
regarding development and commercialisation of Sygenus for acne and other inflammatory skin
conditions. The company has been granted patents in Australia, Europe, China, the US and Japan
covering composition manufacture and use of Sygenus technology for topical treatment of acne.
The market research group Persistence Market Research estimated the global acne market to be
worth US$4.9bn in 2016 and forecast it to grow at 4.6% per year to reach US$7.3bn by 2025. It
further estimated the inflammatory acne segment to comprise 60% of the global market, equivalent
to US$3bn in 2016.
Separately, Sygenus has shown promising results in a preclinical pain model. In that study,
Sygenus applied topically to the site of a minor surgical wound produced a significantly greater and
longer-lasting analgesic effect than an injection of morphine; the beneficial effect of the highest
Sygenus dose lasted for up to three hours, whereas the morphine had lost its effect by this time
(Exhibit 6). Regeneus is further investigating the use of its stem cell technology for the treatment of
pain in collaboration with the University of Adelaide and Macquarie University.
Exhibit 6: Sygenus more efficacious than morphine in preclinical hot plate test

Source: Regeneus. Note: ***p<0.001 vs vehicle; ****p<0.0001 vs vehicle; #p<0.005 vs morphine.

Human cancer vaccine Phase I to report by June
The RGSH4K human therapeutic cancer vaccine uses a chemical modification of the patient’s own
tumour proteins to couple them to the bacterial adjuvant streptavidin to make them more
immunogenic. This relatively simple manufacturing process would be expected to translate to a low
cost of manufacture for a personalised cancer vaccine.
The Phase I ACTIVATE trial is a single-centre, open-label, dose-escalating study of the safety and
preliminary efficacy of the vaccine. The initial target was to treat 21 patients with a range of
advanced cancers to test varying levels of the streptavidin immunostimulant in order to identify a
biologically active dose. Patients have been treated in all three dose levels without any unexpected
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safety concerns. After discussions with the principal investigators it was determined that a lower
number of patients would provide sufficient safety and tolerability data and support subsequent
development decisions. Recruitment has been closed and the study results are expected to be
reported by the end of June.

RGSH4K/checkpoint inhibitor combinations being explored
Regeneus has commenced preclinical studies for RGSH4K in combination with an anti-PD1
immune checkpoint inhibitor (ICI). We see potential for the RGSH4K vaccine to improve response
rates to ICI immunotherapies by stimulating an initial immune response that can be made more
powerful by the ICI drug, which strengthens the ability of “primed” T lymphocytes and other white
blood cells to attack the tumour. We await the outcome of the ICI combination studies with interest
because, based on the mechanisms of action, we would expect the combination of the RGSH4K
vaccine with an ICI drug to be more effective than either therapy on its own.
We currently base our valuation of the RGSH4K human cancer vaccine on an indicative peak sales
estimate of A$500m. There are no comparators for RGSH4K in the market – for reference we note
that a niche monotherapy, Provenge, a therapeutic prostate cancer vaccine launched in 2011,
achieved sales of US$303m in 2016 and ~US$330m in 2017. While RGSK4K is potentially
applicable to a wide range of cancer types, at this stage we do not know which cancers will be
targeted for initial regulatory approval. When we have more information about the efficacy of the
vaccine and/or the cancers that will be targeted for initial approval we are likely to revise our peak
sales estimate.

Kvax lymphoma study ongoing
Regeneus is developing a cancer vaccine for dogs based on the same technology as RGSH4K.
This therapy, known as Kvax, is currently being tested in a randomised trial in 45 dogs with
lymphoma being conducted in Sydney. In a previous US-based study in 13 dogs with
osteosarcoma, the principal investigator concluded that Kvax was well tolerated and appears to
confer an improved progression-free interval and improved overall survival compared to a historical
control group.
Kvax does not require specific regulatory approval to be sold in the US. Therefore, it could be
launched commercially in that country once sufficient efficacy data are available to support
marketing efforts. The company continues to build clinical data to support licensing opportunities for
Kvax.

CryoShot pre-pivotal study key to vet pharma option
CryoShot is an allogeneic (off-the-shelf) product containing MSCs derived from the fat tissue of
donor animals and expanded in cell culture. A pre-pivotal trial of CryoShot in 80 dogs at the
University of Pennsylvania is expected to report results in H1 CY19. In November 2015 Regeneus
entered into a collaboration with a major animal pharma company, which has an option to
exclusively license global rights to the CryoShot Canine technology at the completion of the prepivotal study. Under the terms of the licence, Regeneus will receive an upfront fee, milestone
payments and a royalty on sales. The results of the study will be used to finalise the design of a
pivotal US FDA trial, which would be funded by the partner.

Upcoming catalysts in 2018
The most important potential catalysts in FY18 are the ongoing discussions with potential clinical
development partners for Progenza in Japan. Securing a clinical partner for one or more indications
would provide further validation of the commercial potential of Progenza, as well as providing
additional non-dilutive funding.
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Anticipated milestones in 2018 include:


JV Regeneus Japan Inc sublicense rights for Progenza clinical development and
commercialisation in Japan;



report on results of the ACTIVATE RGSH4K Phase I clinical trial; and



progress licensing discussions for Sygenus for acne and other inflammatory skin conditions.

Valuation
Our valuation of Regeneus is increased to A$170m (vs A$146m), or A$0.82/share (vs
A$0.70/share). We have rolled forward the DCF model and introduced an indicative valuation of
Sygenus in acne for the first time. We assume a 20% probability of success and indicative peak
sales of A$115m in 2025, equal to 2% of the global market for inflammatory acne. Given the lack of
visibility as to the likely deal structure for this indication we do not include any upfront or milestone
payments in our model, and instead assume that all of the income from this product would be in the
form of a 20% royalty on net sales.
Our sum-of-the-parts DCF valuation model is summarised in Exhibit 7, with key assumptions shown
in Exhibit 8.
Exhibit 7: Regeneus valuation model
Product
Progenza
Progenza
Human cancer
vaccine
Sygenus
CryoShot

Setting
Human - OA
Human - OA
Solid tumours
Acne
Animal - OA

Kvax canine
Dog cancer
vaccine
AGC milestones
Portfolio total
Net cash (FY17 30 June 2017)
Overall valuation

Region

2022
2026

NPV
(A$m)
130.9
333.9

Peak sales
(A$m)
504
1,558

Probability
of success
35%
20%

Economic
interest
Royalty (10%)
Royalty (20%)

2024

109.0

500

15%

15.4

0.07

2022
2022

66.2
54.2

115
112

20%
30%

13% net
royalties
Royalty (20%)
Royalty (20%)

13.2
15.9

0.06
0.08

2020

26.3

43

40%

Royalty (20%)

10.3

0.05

7.4
166.2
4.1
170.4

0.04
0.80
0.02
0.82

Status

Launch

Japan
Phase II ready
Australia/ Phase I complete
EU/US
WW
Phase I
WW
Australia/
EU/US
WW
Japan

Safety studies
Pre-pivotal
studies
Marketing
studies

11.0
731.5

30-90%

rNPV rNPV per
(A$m) share (A$)
43.5
0.21
60.5
0.29

Source: Edison Investment Research

Our valuation model applies a standard 12.5% discount rate and includes net cash of A$4.1m at
end June 2017. We assume that product sales reach peak market share six years after launch,
grow in line with the market for the next four years (five years for Progenza in Japan) and then
decline at 10% per year. For simplicity, we do not include upfront and milestone payments from any
potential future licensing deals that have not yet been signed, and instead assume that the full
value of the product will be paid as a royalty. We note that there is a risk adjustment applied to each
programme, appropriate to the status of development. Risk adjustments would unwind as
programmes advance through clinical studies, gain regulatory approvals and secure commercial
partners, etc.
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Exhibit 8: Regeneus valuation assumptions
Product
Progenza

Setting
Human – OA

Region
Japan

Status
Phase I ready

Progenza

Human – OA

Australia/EU/US

Human cancer
vaccine
Sygenus

Solid tumours

WW

Phase I
complete
Phase I

Acne

WW

Safety studies

CryoShot

Animal – OA

Australia/EU/US

Pre-pivotal
studies

Kvax canine
vaccine

Dog cancer

WW

Marketing
studies

AGC milestones

Japan

Key assumptions
Prevalence ~18% of >55 yrs; 10% suitable candidates for treatment; 10% Progenza peak
market share (2028; 6 yrs to peak); A$5,000 per treatment; 50:50 JV with AGC for Japan.
Prevalence ~10% of >55 yrs in all regions; 10% suitable candidates for treatment; 10%
peak market share (2031; 6 yrs to peak); A$5,000 per treatment (A$3,750 in EU).
A$500m peak sales indicative potential (non-cancer specific); 13% net royalty rate after
4-7% pay-away to Northern Sydney Local Health District (NSLHD).
Indicative peak sales A$115m (US$88m) based on 2% share of US$4.4bn global market
for inflammatory acne in 2025.
~145,000 small animal vet practitioners across US, EU and Australia; peak penetration in
2026, with 5% use CryoShot (3% in EU), 75x per year (50x in UE), at A$250 per dose;
30% probability with studies/partners to complete
~540/100,000 annual incidence of dog cancers; ~860,000 cancers US/EU/Japan/Aus;
assume 10% get drug/vaccine treatment; 25% peak Kvax penetration of treated dogs by
2024 (=21,600 Kvax treatments); A$2,000 per treatment course; 40% probability with
studies/partners to complete.
US$10m total milestones still outstanding (2 milestones of US$5m each); assume become
payable in FY18 and FY21, risked at 30-90%.

Source: Edison Investment Research

Sensitivities
With regard to Progenza, RGSH4K, Sygenus, CryoShot and Kvax – the key long-term valuation
drivers – we have assumed timely clinical and commercial progress in multiple regions, which
should be achievable, but any delays/setbacks would have a negative impact on our valuation.
Signing up AGC as a manufacturing partner for Progenza in Japan has provided significant
validation of the commercial value of the company’s technology; this should make it easier to sign
clinical development partners, which represents near-term potential upside.
Progenza could potentially be developed for a range of disease indications. At present we include
only the single osteoarthritis indication in our valuation model, so progress in developing additional
indications or licensing deals that include additional indications for Progenza represent potential
sources of upside to our valuation.
If the Regeneus Japan JV signs a clinical development partner in Japan with comparable terms to
the Kolon/Mitsubishi deal (US$24m upfront and US$205m of development and regulatory
milestones), this would increase our valuation to around A$222m or A$1.06 per share (up from
A$170m or A$0.82 per share). Under a scenario where the licence deal included US$15m upfront
and US$115m in development and regulatory milestones, our valuation would be A$204m or
A$0.97 per share.
We currently base our valuation of the RGSH4K human cancer vaccine on an indicative peak sales
estimate of A$500m, as we currently have limited information about potential efficacy and do not
know which cancers will be targeted for initial regulatory approval. When we have more information
about the efficacy of the vaccine and/or the cancers that will be targeted for initial approval we are
likely to revise our peak sales estimate.

Financials
Regeneus reported an operating loss of A$2.7m in H1 FY18 (six months ending December 2017).
Net cash used in operating activities in the period was A$1.0m, including the receipt of A$2.6m
under the Australian government’s R&D tax incentive scheme in the period. We leave our near-term
financial forecasts virtually unchanged, including our assumption that Regeneus will earn a US$5m
milestone payment from AGC before the end of FY18.
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The cash balance at 31 March 2018 of A$1.7m, combined with an estimated A$2.5m R&D rebate
expected to be received in Q1 FY19, plus A$0.9m of loans to shareholders that are repayable in
June 2018, would fund operations into Q219 at the projected burn rate of A$0.6m/month. This
projection does not include the US$5m AGC milestone that the company expects to earn in Q4
FY18 or any payments from future licensing deals, which would extend the funding runway further.
The company has put in place a loan facility secured against the anticipated R&D rebate, which
could provide up to $1.9-2.0m of funds over the next six months.
Exhibit 9: Financial summary
A$'000s

2015
AASB

2016
AASB

2017
AASB

2018e
AASB

2019e
AASB

1,900
(915)
985
(4,945)
(6,250)
3,418
(6,387)
(6,773)
(19)
0
0
(6,792)
186
(6,588)
(6,607)
0
(6,588)
(6,607)

1,735
(292)
1,444
(4,309)
(3,578)
2,732
(3,360)
(3,696)
(15)
0
15
(3,696)
122
(3,559)
(3,574)
0
(3,559)
(3,574)

9,994
(55)
9,939
(4,456)
(3,570)
2,608
4,856
4,527
(5)
0
(1,309)
3,212
58
3,276
3,271
0
3,276
3,271

7,787
(18)
7,769
(4,422)
(3,813)
2,432
2,152
1,969
(3)
0
0
1,966
(16)
1,953
1,950
0
1,953
1,950

1,117
(17)
1,101
(4,422)
(3,640)
2,432
(4,340)
(4,528)
(1)
0
0
(4,529)
(16)
(4,544)
(4,546)
0
(4,544)
(4,546)

208.9
(0.03)
(0.03)
0.00

208.9
(0.02)
(0.02)
0.00

208.9
0.02
0.02
0.00

208.9
0.01
0.01
0.00

209.9
(0.02)
(0.02)
0.00

BALANCE SHEET
Fixed Assets
Intangible Assets
Tangible Assets
Investments
Current Assets
Stocks
Debtors
Cash
Other
Current Liabilities
Creditors
Short term borrowings
Other
Long Term Liabilities
Long term borrowings
Other long term liabilities
Net Assets

2,451
26
892
1,533
7,128
99
67
3,013
3,950
(1,260)
(781)
0
(478)
(48)
0
(48)
8,272

2,432
11
802
1,619
3,503
30
22
529
2,922
(1,006)
(906)
0
(99)
(144)
0
(144)
4,785

904
6
610
288
8,261
22
88
4,135
4,016
(876)
(743)
0
(133)
(189)
0
(189)
8,100

940
25
627
288
10,221
8
88
7,513
2,612
(876)
(743)
0
(133)
(189)
0
(189)
10,096

983
46
649
288
5,682
8
88
2,974
2,612
(876)
(743)
0
(133)
(189)
0
(189)
5,600

CASH FLOW
Operating Cash Flow
Net Interest
Tax
Capex
Acquisitions/disposals
Financing
Dividends
Other
Net Cash Flow
Opening net debt/(cash)
HP finance leases initiated
Other
Closing net debt/(cash)

(5,923)
0
0
(208)
8
6,168
0
0
45
(2,635)
0
333
(3,013)

(2,254)
0
0
(250)
19
0
0
0
(2,485)
(3,013)
0
0
(529)

3,588
0
0
(150)
(78)
0
0
247
3,607
(529)
0
(0)
(4,135)

3,600
0
0
(222)
0
0
0
(0)
3,378
(4,135)
0
(0)
(7,513)

(4,306)
0
0
(232)
0
0
0
0
(4,538)
(7,513)
0
0
(2,974)

Year end 30 June
PROFIT & LOSS
Sales, royalties, milestones
Revenue
Cost of Sales
Gross Profit
R&D expenses
SG&A expenses
R&D tax incentive
EBITDA
Operating Profit (before GW and except.)
Intangible Amortisation
Exceptionals
Other
Operating Profit
Net Interest
Profit Before Tax (norm)
Profit Before Tax (IFRS)
Tax benefit
Profit After Tax (norm)
Profit After Tax (IFRS)
Average Number of Shares Outstanding (m)
EPS - normalised (A$)
EPS - IFRS (A$)
Dividend per share (A$)

Source: Regeneus accounts, Edison Investment Research
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Contact details
25 Bridge Street
Pymble NSW 2073
Sydney
Australia
+61 2 9499 8010
www.regeneus.com.au
Board and Management
CEO: John Martin

Chairman: Dr Roger Aston

Mr Martin was appointed chairman in 2010, having served on the board since
early 2009. Previously he held CEO and director roles at ASX-listed and private
companies. Mr Martin was co-founder and director of biotech spin-outs from
Macquarie University, BTF and Proteome Systems. He is a former executive and
corporate partner of Allen Allen & Hemsley.

Dr Roger Aston is one of the most experienced and commercially astute people
in drug commercialisation in Australia. He brings more than 20 years’ experience
in the pharmaceutical and healthcare industries in senior roles in the UK, Asia
Pacific and Australia. Dr Aston is also a director or chairman on a number of
boards carrying out late-stage drug development.

CSO: Professor Graham Vesey

Director : Leo Lee

Professor Graham Vesey is a co-founder and CEO of Regeneus. Prior to cofounding Regeneus, he was a co-founder and executive director of BTF, a
biotechnology company acquired by bioMerieux in 2007. He is an adjunct
professor at Macquarie University and a senior research fellow at the University
of NSW.

Japan-based Mr Lee is a senior executive with over 20 years of experience in
pharmaceutical innovation, commercialisation, regulation and policy
development. He has worked in North America and Asia and has spent the last
12 years living and working in Japan. Leo has previously held positions as
President of Merck Serono, Japan and President of Allergan, Japan.

Substantial shareholders

(%)

HSBC Custody Nominees
Vesey Investments

7.2
6.9

Companies named in this report
Cynata (ASX:CYP), AGC Asahi Glass (TYO:5201), Fujifilm (TYO:4901), Takeda Pharmaceutical (TYO:4502), Kolon Life Sciences (KOSDAQ:102940), Mitsubishi
Tanabe Pharma (TYO:4508), Athersys (NASDAQ:ATHX)

Edison is an investment research and advisory company, with offices in North America, Europe, the Middle East and AsiaPac. The heart of Edison is our world-renowned equity research platform and deep multi-sector
expertise. At Edison Investment Research, our research is widely read by international investors, advisers and stakeholders. Edison Advisors leverages our core research platform to provide differentiated services including
investor relations and strategic consulting. Edison is authorised and regulated by the Financial Conduct Authority. Edison Investment Research (NZ) Limited (Edison NZ) is the New Zealand subsidiary of Edison. Edison NZ
is registered on the New Zealand Financial Service Providers Register (FSP number 247505) and is registered to provide wholesale and/or generic financial adviser services only. Edison Investment Research Inc (Edison
US) is the US subsidiary of Edison and is regulated by the Securities and Exchange Commission. Edison Investment Research Pty Limited (Edison Aus) [46085869] is the Australian subsidiary of Edison. Edison Germany
is a branch entity of Edison Investment Research Limited [4794244]. www.edisongroup.com
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is provided for information purposes only and should not be construed as an offer or solicitation for investment in any securities mentioned or in the topic of this document. A marketing communication under FCA Rules, this
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