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Rediscovering bisantrene’s potential  
Race Oncology is focused on the development of bisantrene, a 
cancer chemotherapy drug originally developed by Lederle in the 
1980s and lost in a flurry of company takeovers. Race has recently 
completed a review of its clinical pathway and has established its 
‘three pillars strategy’, focused on three discrete commercial 
pathways targeting melanoma/renal cell carcinoma, breast 
cancer and relapsed/refractory acute myeloid leukemia (r/r AML).  
These indications have been chosen based on prior clinical data 
and the recent discovery of a potentially new mechanism of action 
for bisantrene. Current development efforts are modernising 
historical clinical evidence to meet contemporary FDA and current 
clinical protocol standards.  

Safety data lowers development risk  
Bisantrene has been tested in more than 2,000 cancer patients in 
44 clinical studies. This safety profile is a major positive, reducing 
development timelines and raising the prospect of bisantrene as a 
substitute for doxorubicin, the most-used anthracycline in first-
line settings for a range of cancers (including breast cancer). 
Bisantrene’s side effects appear to be substantially less severe 
than doxorubicin’s with respect to heart damage. 

New efficacy data in lead indication: r/r AML 
A 10-patient Phase 2 study in Israel of bisantrene monotherapy in 
r/r AML confirmed a favourable safety profile and 40% overall 
response rate, boding well for subsequent planned studies.  

FTO significantly expands potential in cancer 
Evidence suggests that FTO enzymatic activity is associated with 
cancer development and metastasis in many cancer types. In-vitro 
(cell lines) and in-vivo (mouse) studies have shown bisantrene to 
be a clinically potent inhibitor of FTO enzymatic activity in three 
different cancer models: AML, breast and glioblastoma. This raises 
prospects of a new role as a targeted therapy at low doses.  

Orphan Drug status provides 7-year exclusivity 
Bisantrene has been awarded US Orphan Drug Designation, as 
AML is an orphan indication. If approved in the US, bisantrene 
would be protected by 7 years of orphan drug exclusivity. 

Rare Paediatric Disease Designation upside  
Bisantrene has been granted a Rare Paediatric Disease 
Designation (RPDD) for the treatment of childhood AML. This designation is aimed at drugs in development for 
serious or life-threatening, relatively rare diseases affecting children. Subject to efficacy data, this could see the drug 
fast tracked under an accelerated 6-month review by the FDA. A sponsor of a drug with RPDD may request a Rare 
Paediatric Disease Priority Review Voucher (PRV) at the time of a marketing application to the FDA. PRVs can be sold 
and hold significant value in the secondary market, with most recent sales in the order of US$100m. 

Valuation 
We value Race Oncology at A$631m, or A$4.88 per share (undiluted), using a risk-adjusted net present value method 
in only the lead indication of r/r AML, and end of December 2020 net cash of c A$5.6m.  

 
Race Oncology Limited is an ASX-listed specialty 
pharmaceutical company with a Phase 2/3 ready 
cancer drug called bisantrene. Race is exploring 
the use of bisantrene as a new targeted therapy 
for melanoma and clear cell renal cell 
carcinoma, which are both frequent FTO over-
expressing cancers. The company also has 
compelling clinical data for the use of bisantrene 
as a chemotherapeutic agent with reduced 
cardiotoxicity in acute myeloid leukaemia (AML) 
and breast and ovarian cancers, and is 
investigating its use in these areas. 

Stock RAC.ASX 

Price A$2.97 

Market cap A$384m 

Valuation (per share) A$4.88 undiluted 
 

Company data 

Net cash  A$5.6m 

Shares on issue (m) 129.5 

Code ASX RAC 

Primary exchange ASX 
 

Next steps 

1Q21 Initiation of FTO 
preclinical program 
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cancer and AML clinical 
programs 
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Investment Thesis: Cardiac Safety with Dual Mechanism of Action  

Company Profile: Lower Development Risk with Multiple Opportunities in Oncology 
Race Oncology is a specialty pharmaceutical company focused on developing bisantrene, a small molecule anti-
cancer drug invented by Lederle Pharmaceutical in the 1980s as a next-generation and lower cardiotoxic alternative 
to the now widely used anthracyclines. Despite positive efficacy data from more than 40 Phase 2 clinical studies 
across a variety of cancers, it was never commercialised and was lost due to corporate activity at the time. 

Race was formed to identify and develop overlooked drugs (such as bisantrene) that could deliver early commercial 
milestones, principally in the cancer field. The company listed on the ASX in July 2016 and used the A$4.3m raised in 
the IPO to acquire the rights (two filed patent applications covering composition, use, and manufacturing) to 
bisantrene from Update Pharma. Race has since expanded the patent portfolio on bisantrene, successfully 
manufactured the GMP drug, secured Orphan Drug Designation and Rare Paediatric Disease Designation in the US, 
and announced promising investigator-initiated Phase 2 trial results in AML.  

Separately, medical researchers have found that FTO enzymatic activity, which has been implicated in a myriad of 
cancer types, is significantly suppressed by bisantrene, raising hopes of a potential role for bisantrene as a targeted 
therapy – a more selective approach with fewer side effects compared with chemotherapy. 

Potential Near-Term Catalysts 
Race could have a transformational 2021, with multiple opportunities for bisantrene in oncology. Potential catalysts 
in calendar 2021 include the commencement of the following trials and programs:  

 Potentially pivotal Phase 2 AML trial, aimed at accelerated FDA approval under the 505 (b)(2) pathway  
 Phase 2 breast cancer trials for proof of concept as an alternative to anthracyclines  
 FTO preclinical program in melanoma and kidney cancer assessing bisantrene’s targeted therapy potential, given 

its newfound ability to inhibit FTO enzyme activity (RNA demethylation) and thereby inhibit survival and/or 
formation of cancer cells1. 

Recent Events  
 Israeli Phase 2 trial of bisantrene in patients with relapsed/refractory AML renders promising clinical data 
 Bisantrene identified as a potent inhibitor of FTO enzyme activity in pathogenesis of several cancer types 
 Preclinical bisantrene breast cancer results showed promising activity in cells resistant to anthracyclines  

Financials: A$5.6m in Cash 
Race reported cash of A$5.6m as at end of December 2020. We expect R&D spend will increase significantly over the 
next 12 months as the company finalises its clinical program design and commences trials across the four targeted 
indications. Our R&D forecasts for each of these currently amount to A$25m, A$5m, A$3m and A$3m, for AML, breast 
cancer, melanoma, and kidney cancer respectively.  Our revenue forecasts for FY22 include a risk-adjusted upfront 
payment of A$22.5m for out-licensing of the FTO-related programs (melanoma and kidney cancer) and a risk-
adjusted upfront payment of A$12.4m for out-licensing of the AML program.  

Valuation  
We value Race Oncology at A$631.2m or A$4.88/share on an undiluted basis, using a risk-adjusted net present value 
(rNPV) method to discount future cash flows through to 2038, consistent with the expiry life of current patent 
families.  

Risks and Sensitivities  
Race is subject to various sensitivities common to specialty pharmaceutical companies engaged in drug 
development, including clinical development delays and the unpredictable outcome of trials, regulatory decisions, 
financing, and commercial risks (see page 21 for company-specific risks). 

 
1 Targeting FTO Suppresses Cancer Stem Cell Maintenance and Immune Evasion: Dong et al (2020) 
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Introducing Bisantrene: Approved Chemotherapeutic with Novel 
Targeted Therapy Potential  
 
Race Oncology’s investment case rests on the successful re-development and commercialisation of lead asset 
bisantrene, a small molecule cancer drug related to anthracyclines, the most widely used class of chemotherapy 
drugs in medicine. Bisantrene is backed by safety data rendered in over 40 clinical trials conducted in the 1980s and 
1990s and promising efficacy data across a variety of cancers, especially relapsed/refractory acute myeloid leukaemia 
(r/r AML). As a result, bisantrene is well positioned to benefit from financial incentives provided under FDA regulatory 
pathways given its Orphan Drug Designation and Rare Paediatric Disease Designation. Positive results in recent 
clinical trials pairing bisantrene with cyclophosphamide (another chemotherapeutic agent) in treatment of breast 
cancer raises prospects of a role in cases resistant to doxorubicin and epirubicin. New research findings showing 
bisantrene inhibits FTO enzyme activity (RNA demethylation) in 2020 creates a new and expanded commercial path 
for its use as a targeted therapy in cancer. 

Exhibit 1 – Race Oncology strategic priorities and R&D pipeline – 3 pillars  

 

Source: MST Access, Race Oncology. 

Clinical History of Bisantrene  
Bisantrene is a small molecule chemotherapeutic drug invented by Lederle in the 1980s.  

The molecule was the subject of 44 clinical trials, including 33 trials at NCI that found clinical activity and a tolerable 
safety profile in a number of cancer indications. While approved for the treatment of AML in France, the drug was not 
launched, possibly because of the failure of the drug in a Phase 3 trial in breast cancer and the divestment of Lederle 
by American Cyanamid at about the same time. As such, and despite extensive clinical literature and a national 
approval, the drug was lost. Race Oncology is reintroducing this agent into the clinic for AML and other indications. 
New patent applications have been granted, bringing the total to four as of late 2020 with another 20 patent 
applications pending and an Orphan Drug Designation granted by the FDA with respect to AML.  

Recap of bisantrene data – therapeutic activity in multiple cancers with tolerable safety profile 

More than 40 clinical studies were conducted on the drug in the 1980s and 1990s. 

It was previously in Phase 3 clinical trials for breast cancer in the US (see Exhibit 3) and was approved in 1990 for use 
in France for treating acute myeloid leukaemia (AML). It was also shown in earlier clinical trials to be an effective 
salvage therapy in r/r AML with little or no discernible cardiotoxicity (see Exhibit 2). 

Exhibit 2 – Bisantrene: historical clinical data in paediatric and adult AML 

Source: The Rediscovery of Bisantrene: A Review of the Literature; J.Rothman (2017). 

Cancer Mechanism of action Stage 
Acute Myeloid Leukeumia Chemotherapeutic agent Phase 2 ready 
Breast Cancer Chemotherapeutic agent Phase 2 ready 
Melanoma & Kidney cancer FTO Preclinical 

Study Phase N Complete Response
Marty et al 1985 I 17 23%
Marty et al 1987 II 40 50%
Leblanc et al 1994 II 22 46%
Tosi et al 1989 II 10 40%
Bezwoda and Seymour 1989 II 15 50%
Spadea et al 1993 II 7 72%
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Exhibit 3 – Bisantrene: historical clinical data in heavily pre-treated breast cancer treatment failures  

Source: The Rediscovery of Bisantrene: A Review of the Literature; J.Rothman (2017).  

Recent clinical data supports earlier findings in breast cancer  

In preclinical studies conducted recently at the Hunter Medical Research Institute at the University of Newcastle, 
bisantrene showed significant efficacy in killing a range of breast cancer cells as a single agent and demonstrated an 
additive benefit when used in combination with cyclophosphamide, another chemotherapeutic agent.  

Further, bisantrene showed similar cytotoxic (cell-killing) effects to doxorubicin and epirubicin on all 10 breast cancer 
cell lines tested (see Exhibit 5), suggesting it could be a viable alternative for these agents in the clinic.  

Exhibit 4: An example of bisantrene’s cytotoxic effect from one representative cancer cell line   

Source: Race Oncology. 

 

Exhibit 5 – IC50 of bisantrene, anthracyclines and cyclophosphamide in human breast cancer cells 

Source: Race Oncology. Note: IC50 indicates how much drug is needed to kill 50% of the cells. 

Reference N Response Rate Notes

Yap, et al. 1983 40 23% 71% objective + minor responses

Holmes, et al. 1986 35 34% Responses in patients refractory to other drugs

Cavalli, et al. 1985 40 6% Heavily pretreated refractory salvage patients

Ingle, et al. 1986 17 18% Heavily pretreated refractory salvage patients

Osborne, et al. 1984 30 20% Heavily pretreated refractory salvage patients

Cowan, et al. 1991 146/411 13% Pretreated estrogen receptor + bisantrene safest therapy (Phase 3)

Cell Line Breast cancer 
subtype

Bisantrene (Nm) Doxorubicin (nM) Epirubicin (nM) 4-OH-Cyclophosphamide 
(µM)

T47D ER+, PR+ 726.80 269.60 218.00 7.37
ZR-75-1 ER+, PR+, HER2+ 323.60 350.70 203.00 8.44
ZR-75-30 ER+, PR+, HER2+ 1001.50 1573.10 720.80 11.56
DU4475 TNBC 133.90 35.20 28.20 8.40
MB-231 TNBC (claudin low) 90.30 96.60 115.40 19.11
231-Br TNBC (Brain met) 85.60 90.20 82.70 12.75
MB-468 TNBC 157.90 62.80 61.50 7.51
SKBR3 HER2+ 175.50 160.50 140.90 8.01
HMT-3522-T4-2 TNBC 408.30 414.00 612.90 17.10
HMT-3522-S2 TNBC 202.70 373.40 378.00 6.91

IC50
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Dual Mechanisms of Action: Cytotoxic Therapy (Chemotherapy) + Targeted Therapy 

Use in chemotherapy: Cytotoxic activity underpins opportunity in AML & breast cancer; validated 
through prior approval 

How chemotherapy works 
Cancer chemotherapy agents are drugs that target DNA or proteins that are commonly expressed by both malignant 
and normal host tissues. Typically used in first-line settings to aggressively reduce the cancer, these agents are 
‘cytotoxic’, that is they work by killing dividing cells by damaging DNA replication and stopping cell division. Beyond 
surgery (when it is even an option), chemotherapy agents used as monotherapy and in combination represent the 
mainstay of most cancer therapy protocols. Chemotherapy drugs are designed to kill cancer cells, but can also 
damage other rapidly dividing cells, such as the healthy cells in a person’s mouth, stomach, skin and hair. 

How bisantrene works in cancer chemotherapy 
Chemically, bisantrene is an anthracene with anthracycline-like activity (see Exhibit 6). 

Exhibit 6 – Bisantrene’s molecular structure compared to select anthracyclines, all topoisomerase II inhibitors  

 
  

bisantrene doxorubicin epirubicin 
 

Source: MST Access, Race Oncology. 

Bisantrene is an anthracene2 derivative containing a planar 3-ring structure common to polycyclic aromatic 
compounds, like the anthracyclines, of which doxorubicin is the most widely used in cancer. The planar 3-ring 
structure is responsible for the biological characteristics of the molecule, and the presence of a N-O-O triangular 
arrangement in these compounds provides a functional cytotoxic property.  

As such, this planar structure suggests bisantrene’s mechanism of action as a chemotherapeutic in cancer is related 
to its interaction with DNA via intercalation (insertion) between base pairs on the DNA helix causing strand breakages 
and disrupting various replication functions. These functions include both DNA and RNA synthesis, presumably due 
to a strong inhibitory effect on the enzyme topoisomerase II3.  

Use in targeted therapy: Potential as inhibitor of FTO-dependent m6A demethylation in cells  

How targeted therapy works – Precision medicine in oncology  
Targeted therapy drugs work in a different way to chemotherapy drugs. These drugs attack specific features such as 
proteins differentially expressed by cancer cells compared with normal cells. Because of the differential expression or 
overexpression of these proteins in cancer cells, ideal targeted therapies are highly selective and therefore less toxic 
to normal cells. As such, targeted therapy drugs work by focusing on specific molecular targets. 

 
2 Anthracene is a solid polycyclic aromatic hydrocarbon characterised by three fused benzene rings. Anthracene is a component of coal tar. 
3 Separately, bisantrene was also found to exhibit immunologic properties, triggering the activation of macrophages in animal studies, although 
these attributes have not been studied to any extent. 
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Fat mass and obesity-associated protein (FTO) single-nucleotide polymorphisms4 (SNPs) have been linked to 
increased body mass and obesity in humans for over a decade and more recently have been associated with 
increased risk of various types of cancers. In 2011, researchers discovered the association with cancer susceptibility 
was due to both regulation of expression of adjacent genes and its impact on the stability of target mRNAs through a 
process called demethylation (specifically labelled as FTO-dependent m6A demethylation in cells). 

In 2020, researchers at City of Hope Cancer Center (California) independently identified bisantrene as one of two 
potent inhibitors of FTO activity. This has opened the door to a novel and targeted mechanism for the drug and 
triggered a major revision of the company’s clinical strategy. While FTO overexpression has been linked to several 
cancers, Race is planning to evaluate bisantrene’s potential initially in the indication of melanoma and renal cancer.  

Exhibit 7 – Roles of FTO in RNA m6A modification, overweight/obesity, and tumorigenesis/drug response 

 

Source: Critical Enzymatic Functions of FTO in Obesity and Cancer; Deng et al (2018). 

Exhibit 8 – FTO protein widely associated with tumorigenesis by m6A-dependent demethylase activity  

 

Source: FTO – A Common Genetic Basis for Obesity and Cancer; Lan et al 2020.  

 
4 Single nucleotide polymorphisms are the most common types of genetic variation in humans 

Disease FTO biological function Target RNA References

Acute myeloid leukemia  
(AML) 

FTO enhanced leukemic cel l  trans formation and leukemogenes is  and 
l imi ted al l -trans-retinoic a cid (ATRA)-i nduced AML cel l  differentiation. 

ASB2, RARA Li  et al ., 2017

Gl iobl astoma  FTO induced Gl ioblas toma Stem Cel l s  (GSC)growth, se lf-renewal, tumor 
progress ion, and prolonged mous e l i fespa n by regulating m6A of 
cancer-ass ociated genes

ADAM19, 
EPHA3, KLF4, 
CDKN2A, 
BRCA2, 

Cui  et a l ., 2017

Breast cancer FTO promoted breast cancer cel l s  mal ignant phenotypes  such as  
prol i ferati on, colony forma tion, and metas tas i s .

 BNIP3 Niu et a l ., 2019

Ga stric cancer (GC) FTO knockdown increa sed m6A level  promoting GC cel l  prol i feration 
and invas i on by activa ting Wnt and PI3K-Akt s igna l ing

Wnt/PI3K-Akt 
pa thway

Zhang C et a l ., 2018

Lung s quamous  cel l  
carcinoma (LUSC)

FTO effectively promoted cel l  prol i feration and invas iveness  and 
inhibi ted cel l  apoptosi s  of lung squamous  cel l s .

MZF1 Liu et a l ., 2018

Non-small  cel l  lung cancer 
(NSCLC)

FTO promoted the prol i feration, colony formation abi l i ty of lung ca ncer 
cel l s  in vitro, and promoted lung cancer ce l l  growth in vivo.

USP7 Liu et a l ., 2019a

Hepatocel lular carcinoma 
(HCC)

Knockdown of FTO suppres sed the prol i feration and in vivo tumor 
growth, and induced the G0/G1 phase arrest.

PKM2 Liu et a l ., 2019b

Cervica l  squamous  cel l  
carcinoma (CSCC)

FTO increa sed β-ca tenin mRNA express ion, increas ed DNA repa ir 
activi ty, and induced res is tance to chemoradiotherapy

β-catenin Zhou et a l ., 2018

Leukemia The demethylation media ted by FTO promoted the s tabi l i ty of 
prol i ferati on-rela ted genes.

MERTK, BCL-2 Yan et a l ., 2018

Melanoma FTO accelerated mela noma tumorigenes i s  and anti-PD-1 res i stance by 
regulating the express ion of critica l  cel l -intrins i c genes  in an m6A-
YTHDF2 dependent manner.

PD-1 (PDCD1), 
CXCR4, SOX10

Yang et al . 2019
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How Bisantrene Drives Race’s Three-Pillar Strategy 
Race Enters Its Next Phase with Strategy Targeting Three Promising Areas 
Race is at a major inflection point as it prepares to embark on the next phase of sponsored clinical studies of 
bisantrene. Following a strategic review in November 2020, management realigned its clinical development focus 
across three discrete frontiers, or ‘pillars’ (see Exhibit 9), reflecting the now expanded market opportunities for 
bisantrene as both a cytotoxic agent and targeted therapy. These three areas build on bisantrene’s attributes as 
defined by historical clinical data and promising new results generated in targeted settings.  

Race’s three-pillar strategy comprises:  

 Pillar 1 – FTO (targeted therapy with a focus on melanoma and renal cell carcinoma)   
 Pillar 2 – Breast Cancer (cytotoxic)  
 Pillar 3 – Acute Myeloid Leukemia (AML) (cytotoxic)  

Exhibit 9 – Race Oncology’s three-pillar strategy  

Source: Race Oncology.  

Race management’s commercialisation strategy is based on the out-licensing of bisantrene to a large pharmaceutical 
company after validating its efficacy in clinical trials. In our view, based on data rendered to date and 
notwithstanding preclinical licensing of targeted therapies in cancer, Race’s investment case hinges on the approval 
of bisantrene in AML in the first instance, potential applications (off-label) in breast cancer, and validation of its 
potential as a targeted therapy (melanoma, renal cell carcinoma). We have ordered our discussion of clinical 
programs to reflect the company’s most advanced prospects given the strength of supporting clinical data to date, 
expected time to clinical trial readout and the clearest paths to market. Prior approval, albeit in 1990, along with 
recent trial data from Israel and Orphan Drug Designation support targeting r/r AML. Despite new targeted therapies 
approved and in development (see Exhibit 10), r/r AML remains a high unmet need.  

Exhibit 10 – Competitive landscape for relapsed/refractory acute myeloid leukaemia  

Source: clinicaltrials.gov; MST Access. 
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Acute Myeloid Leukemia: Gateway Indication, Orphan Opportunity for Bisantrene 

Exhibit 11 – Bisantrene for AML: at a glance  

Mechanism of action Chemotherapy (as a single agent and in combination therapy) 
Clinical status Phase 2/3 trial planning underway (NB: Orphan Drug Designation status in this indication) 
Regulatory status Approved for AML in France in 1990 (since withdrawn) 

Orphan Drug Designation 
Rare Paediatric Disease Designation  

Particular areas of focus r/r AML (clinical trial patient cohort – extramedullary AML subset) 
Next milestone Phase 2 trial design and commencement expected in 1HCY21 

 

Source: MST Access. 

The rationale for bisantrene in acute myeloid leukemia (AML) is based on its clinical history and prior approval in 
France back in 1990 coupled with the more recently granted Orphan Drug Designation.  

AML5 is a rare cancer of the blood and bone marrow. It is a disorder of the blood cell development process that 
normally produces healthy blood cells comprised of white blood cells, red blood cells, and/or platelets and is 
generally caused by damage to the genetic material or DNA in the blood-forming cells. Normally, healthy bone 
marrow makes blood stem cells which differentiate as they mature and develop into various types of blood cells. In 
AML, the myeloid stem cells do not develop as they should, leading to an accumulation of immature cells called 
myeloblasts or blasts. These blasts not only fail to develop fully but build up in the bone marrow and blood, 
competing for the room required for healthy white blood cells, red blood cells and platelets to form.  

Exhibit 12 – Acute myeloid leukaemia 

 

Source: www.cancer.gov/types/leukemia/patient/adult-aml-treatment-pdq. 

Market opportunity in AML  

According to cancer.gov, in the US, the rate of new cases of AML was estimated at around 4.3 per 100,000 men and 
women per year. The death rate was 2.8 per 100,000 men and women per year. In 2020, new cases totalled almost 
20,000 with estimated deaths pegged at around 11,000 representing about 2% of all cancer deaths. The 5-year 
survival rate based on cases tracked between 2010 to 2016 is around 28.7%. 

AML is generally a disease of older people with the average age at initial diagnosis currently around 68 years. While it 
is the most common type of acute leukaemia in adults, affecting nearly 20,000 new patients every year in the US, it is 
still relatively rare compared with other types of cancer (hence its orphan designation).  

Unlike chronic leukemia, acute leukaemia is an aggressive disease that develops quickly, typically needing 
immediate treatment. If untreated, AML typically results in death within several months because of bone marrow 
failure. Even with treatment, up to 40% of patients will have refractory disease, defined as failure to achieve a 
complete response after one to two cycles of induction therapy. The median survival rate of these patients currently 

 
5 AML is also called acute myelogenous leukemia, acute myeloblastic leukemia, acute granulocytic leukemia, and acute nonlymphocytic leukemia. 
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stands at less than 1 year6. The poor survival rate highlights the heterogenous nature of the disease, the shortcomings 
of current therapies and the challenges of treating AML in older patients. This includes the lower tolerance to 
intensive chemotherapy and concomitant problem of relapse due to small amounts of cancer cells inherently more 
resistant post treatment (measurable residual disease).  

Conventional treatment options for newly diagnosed AML, stratified by age as ‘fit’/‘unfit’  
Standard treatment regimens for newly diagnosed AML patients since the 1970s (see Exhibit 13) have involved:  

 intensive induction chemotherapy (the first treatment for the disease): cytarabine (a drug that is in a class of 
chemotherapy agents called antimetabolites) with an anthracycline, followed by  

 a bone marrow transplant in first complete remission, if appropriate.  

Typically, clinicians stratify AML patients into fit (<60 years) and unfit (>60 years) and use these classifications to 
decide between the use of intensive chemotherapeutic approaches versus low-intensity regimens. As an age-related 
disease, added complications include the increasing likelihood of therapeutic resistance, prior chemotherapy, and 
cumulative doses, and decreasing tolerance to intensive chemotherapy.   

Exhibit 13 – Established treatment protocol for newly diagnosed AML: the norm for decades  

 

Source: MST Access, Race Oncology, NCCN guidelines. 

Recent advances in the treatment of AML and the emergence of mutation-specific targeted therapies 
In recent years, advances in molecular and genetic understanding and testing have expanded the armament for 
treatment of AML. While the frontline chemotherapy has remained unchanged, a flurry of new approvals of drugs 
based on genetic targets has changed the treatment landscape for AML (see Exhibit 14).  

Exhibit 14 – Targeted therapies in AML recently approved  

 

Source: Cancers 2020 (MDPI), MST Access. 

 
6 Heterogeneity in refractory acute myeloid leukemia: Horibata et al (2019) 

Drug Name Target Date Approved Approved Use Trial Notes

Midostaurin FLT3 1-Apr-17 7 + 3 + Midostaurin in Newly 
Diagnosed FLT3 AML in Patients

NCT00651261/
CALGB-RATIFY

A Phase 3 Randomized, Double-Blind Study of Induction (Daunorubicin/Cytarabine) and Consolidation 
(High-Dose Cytarabine) Chemotherapy + Midostaurin (PKC412) (IND #101261) or Placebo in Newly 
Diagnosed Patients

Enasidenib IDH2 1-Aug-17 R/R AML with IDH2 Mutation NCT01915498 A Phase 1/2, Multicenter, Open-Label, Dose-Escalation and Expansion, Safety, Pharmacokinetic, 
Pharmacodynamic, and Clinical Activity Study of Orally Administered AG-221 in Subjects with 
Advanced Hematologic Malignancies with an IDH2 Mutation

Vyxeos Liposomal 
Daunorubicin, 
Cytarabine

1-Aug-17 AML-MRC or t-AML NCT01696084 Phase 3, Multicenter, Randomized, Trial of CPX-351 (Cytarabine:Daunorubicin) Liposome Injection 
Versus Cytarabine and Daunorubicin in Patients 60–75 Years of Age with Untreated High Risk 
(Secondary) AML

Mylotarg CD33 1-Sep-17 R/R AML with CD33 in Patients ≥2 
years of age; Newly Diagnosed AML 
with CD33

MyloFrance 1 High Efficacy and Safety Profile of Fractionated Doses of Mylotarg as Induction Therapy in Patients 
with Relapsed Acute Myeloblastic Leukemia: a Prospective Study of the Alfa Group

Ivosidenib IDH1 1-Jul-18 R/R AML with IDH1 Mutation NCT02074839 A Phase I, Multicenter, Open-Label, Dose-Escalation and Expansion, Safety, Pharmacokinetic, 
Pharmacodynamic, and Clinical Activity Study of Orally Administered AG-120 in Subjects with 
Advanced Hematologic Malignancies with an IDH1 Mutation

Gilteritinib FLT3-ITD, FLT3- TKD 28-Nov-18 R/R AML with FLT3 Mutation NCT02421939; 
ADMIRAL

A Phase 3 Open-Label, Multicenter, Randomized Study of ASP2215 Versus Salvage Chemotherapy in 
Patients with Relapsed or Refractory Acute Myeloid Leukemia (AML) with FLT3 Mutation

Venetoclax BCL2 21-Nov-18 In Combination with HMA in 
DeNovo AML in Patients >75 Unfit for 
Standard 7 + 3

NCT02203773 Phase 1b Study of ABT-199 (GDC-0199) in Combination with Azacitidine or Decitabine in Treatment-
Naive Subjects with Acute Myelogenous Leukemia Who Are Greater Than or Equal to 60 Years of Age 
and Who Are Not Eligible for Standard Induction Therapy

Glasdegib Smoothened (SMO) 
receptor

21-Nov-18 In Combination with LDAC in Newly 
Diagnosed AML in Patients ≥ 75

NCT01546038 A Study to Evaluate PF-04449913 with Chemotherapy in Patients with Acute Myeloid Leukemia or 
Myelodysplastic Syndrome

Oral 
Azacitidine

DNA 
methyltransferase

1-Sep-20 Maintenance Therapy After 
Achieving First CR or CRi in Adult 
Patients

NCT01757535 Efficacy of Oral Azacitidine Plus Best Supportive Care as Maintenance Therapy in Subjects with Acute 
Myeloid Leukemia in Complete Remission (QUAZAR AML-001)
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As a result, the therapeutic landscape for treating AML has expanded and become more nuanced. Exhibit 15 shows 
the new treatment algorithm made possible with the new targeted therapies. Note that previous ‘fit’ categories have 
been classified as ‘eligible’ in this schematic.  

Exhibit 15 – Evolving therapeutic landscape in AML with the addition of new targeted therapies 

Source: https://www.nature.com/articles/s41408-020-00376-1/figures/1. 

Targeting (extramedullary) relapsed/refractory AML: an unmet need  

Despite the progress in recent years, relapsed/refractory acute myeloid leukemia (r/r AML) remains a significant 
therapeutic challenge. While meaningful therapeutic gains have been achieved with the introduction of novel agents, 
clinical outcomes remain dismal. Promising results generated in trials conducted in the 1980s of bisantrene in r/r AML 
supports the company’s targeting of this patient population given the unmet need and the commercial opportunity 
afforded by orphan drug exclusivity.   

Investigator-led Phase 2 trial in patients with r/r AML in Israel sparks global clinical interest in bisantrene 
In a 10-patient Phase 2 single-centre study (NCT03820908) in Israel completed in July 2020, patients with r/r AML aged 
22–80 who had failed three prior lines of treatment, including 7 patients who had relapsed following allogeneic stem 
cell transplantation (bone marrow transplant), received bisantrene (250µg/m2 over 2 hours, one infusion daily for 7 
days) in conjunction with conventional support care. A provision was made for a second course with an attenuated 
dose in patients who achieved complete remission, as defined by the disappearance of blast cells in the bone marrow 
and in the blood.  

The primary endpoints included overall survival. Secondary endpoints defined from the time of study entry to death 
and included: safety and toxicity; relapse rate; Leukaemia Free Survival (LFS); number of hospitalisation days 
including days of antibiotic therapy and incidence of infection episodes (bacterial and fungal). 

Promising response rates in Phase 2 trial highlight potential benefit to extramedullary subset patient cohort  
A total of 10 patients were recruited to the study with a median of 3 lines of prior therapy including 7 patients who 
had relapsed following allogeneic stem cell transplantation. Regarding disease burden, three patients had an 
antecedent (preceding) myeloid disorder while 4 patients had extramedullary (EM) disease at study recruitment 
(EM AML occurs when myeloma cells form tumours outside the bone marrow in the soft tissues or organs of the 
body). Results rendered showed one (10%) achieved a complete remission and three patients achieved a partial 
remission resulting in an overall response rate of 40% with one patient being bridged to transplantation. Notably, all 
4 responders had high-risk EM form of the disease, or EM AML which occurs in 20% of r/r AML cases.   

Results of the Israeli trial were presented at the annual meeting of the American Society of Hematology in December 
2020, and published in the European Journal of Haemotology, raising the profile of bisantrene to key opinion leaders 
in the US and revitalising interest in Phase 2 trials in Australia.  
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Clinical strategy 

Planned Phase 2 trial in AML for 1HCY21 – seeking approval in extramedullary r/r AML, a rare subtype  
In our view, the Israeli trial data provides a clear rationale for advancing bisantrene into a pivotal study as 
first/second-line chemotherapy for r/r AML in patients presenting with the extramedullary (EM) subtype of the 
disease.  

While details including endpoints are yet to be finalised, Race expects to initiate a 140-patient Phase 2 trial across 
three geographies evaluating bisantrene in EM r/r AML used in salvage therapy settings. The trial will use bisantrene 
as a monotherapy in the first cycle. Subsequent cycles will contain a combination of bisantrene and cytarabine. The 
number of subsequent cycles will be determined by the clinician with the aim of reducing measurable residual 
disease (MRD) and reaching complete response, or CR, (defined as less than 10% of myoblasts in bone marrow), to 
allow bridging of the patient to a bone marrow transplant (considered a cure). The three arms will span Australia  
(n = 40 patients), Europe (n = 50 patients), and the US (n = 50 patients). This will include nine sites in Australia and 
New Zealand. 

There is currently no standard of care for the EM subtype of AML. As such, the decision to focus on the EM subset of r/r 
AML patients should support an expedited review by the FDA pending positive data and leverage bisantrene’s Orphan 
Drug Designation.  

Race intends expanding the trial after the first 10 adult patients have been treated to include a paediatric population. 
This could provide a pathway to granting of a Priority Review Voucher under bisantrene’s Rare Paediatric Disease 
Designation.  

Orphan Drug Designation  
Bisantrene was granted Orphan Drug Designation in 2017 by the FDA for the treatment of AML.  

The Orphan Drug Designation Program was established in 1983 and provides orphan status to drugs and biologics 
which are defined as those intended for the safe and effective treatment, diagnosis, or prevention of rare 
diseases/disorders that affect:  

 fewer than 200,000 people in the US, or  
 more than 200,000 people, but for which drug companies would not be expected to recover the costs of 

developing and marketing a treatment drug.  

This means that if bisantrene reaches the market before similar products, this could provide seven years of exclusivity 
from the date of approval. Separately and in parallel, Race is eligible for orphan drug designation to be granted by the 
European regulators based on new data rendered by the Israeli trial being reviewed. If granted, Race could receive 10 
years’ exclusivity for marketing of the drug in Europe.  

Rare Paediatric Disease Designation and Priority Review Voucher  
In 2018, bisantrene was granted a Rare Paediatric Disease Designation (RPDD, a designation aimed at drugs in 
development for serious or life-threatening, relatively rare diseases affecting children) for the treatment of childhood 
AML. Subject to efficacy data, this could see the drug fast tracked under an accelerated 6-month review by the FDA. 
Alternatively, a sponsor of a drug with RPDD may request a Rare Paediatric Disease Priority Review Voucher (PRV) at 
the time of a marketing application to FDA. These PRVs can be sold and hold significant value in the secondary 
market, with most recent sales in the order of US$100m. 
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Breast Cancer: Bisantrene Safer for the Heart than Doxorubicin, but Risks Remain 

Exhibit 16 – Bisantrene for breast cancer: at a glance  

Mechanism of action Chemotherapy (in combination therapy with cyclophosphamide) 
Clinical status Phase 2 trial planning underway, recent preclinical data promising  
Regulatory status Not approved in breast cancer  
Particular areas of focus Aggressive breast cancer subtypes 
Next milestone George Clinical review of Phase 2 trial design  

 

Source: MST Access. 

Market opportunity in breast cancer  

Based on 2013–2017 cases and 2014–2018 deaths, the rate of new cases of female breast cancer was 128.5 per 
100,000 women per year, age adjusted. The death rate was 20.1 per 100,000 women per year. In 2020 new cases 
totalled around 280,000 with deaths of about 42,170. The 5-year survival rate is currently pegged at 90%.7  

Clinical strategy 

Rationale follows preclinical data in breast cancer cell lines and earlier work in the 1980s/90s 
Bisantrene was the subject of a series of Phase 2 and 3 clinical trials in the USA in advanced breast cancer patients in 
the late 1980s and early 1990s. The largest of these, a 411-patient Phase 3 trial (Southwest Oncology Group Study, or 
SOGS) showed that bisantrene had response rates approaching that of the present-day benchmark, doxorubicin, but 
caused significantly less damage to the patient’s heart8. Further, median survival for bisantrene was 290 days, 
roughly equal to 315 days for doxorubicin.  

Nonetheless, with the SOGS trial designed to show superior (rather than non-inferior) efficacy, further development 
of bisantrene in breast cancer was not pursued, despite bisantrene’s safer cardiotoxic profile. Chemotherapy, 
including doxorubicin, is used in roughly 60% of new breast cancer patients. As such, Race’s clinical strategy in breast 
cancer is based on presenting bisantrene as a less toxic alternative to doxorubicin subject to efficacy data rendered in 
the Phase 2 trial.   

In November 2020, Race announced positive results of the collaborative preclinical research program conducted at 
the Hunter Medical Research Institute at the University of Newcastle. The data showed bisantrene to be an effective 
chemotherapeutic agent across a wide range of different genetically defined breast cancer subtypes. The drug was 
also able to kill some breast cancer cells resistant to the commonly used chemotherapy treatments doxorubicin and 
epirubicin. 

Phase 2 trial in breast cancer to commence in 2HCY21 – Project scoping and costing underway  
Race has appointed a clinical research organisation, George Clinical, to scope and cost a proof-of-concept Phase 1/2 
trial to evaluate bisantrene in patients with breast cancer.   

While the target cohort has not yet been announced, we assume it will include triple negative breast cancer9 (TBNC) 
patients, known for high relapse and poor overall survival, matching the following three broad criteria:  

1. Patients who reached cumulative levels of doxorubicin 

Doxorubicin is a highly potent anthracycline chemotherapy used to treat a wide variety of solid and haematological 
cancers, including breast and ovarian carcinoma, and certain types of lymphomas and leukaemias. However, its use 
is limited by dose-dependent cardiotoxicity, which can cause irreversible heart failure. Retrospective studies suggest 
that the incidence of congestive heart failure due to doxorubicin was 1.7% at a cumulative dose of 300 mg/m2, 4.7% 
at 400 mg/m2, 15.7% at 500 mg/m2, and 48% at 650 mg/m2. As such, treatment duration with doxorubicin is limited to 
six cycles of 60–75mg/m2 or cumulative dose of 365mg–450mg per m2 due to the risk of progressive cardiotoxicity. 

 
7 www.seer.cancer.gov/statfacts/html/breast.html 
8 Cowan, J.D. et al. Randomized trial of doxorubicin, bisantrene, and mitoxantrone in advanced breast cancer: a Southwest Oncology Group study. 
Journal of the National Cancer Institute, 1991, 83 (15), 1077-1084 

9 A type of breast cancer that does not have any of the three receptors commonly found on breast cancer cells: oestrogen, progesterone and HER2 
receptors. 
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2. Patients with pre-existing heart related issues 

A second cohort of breast cancer patients being considered for the trial may include those with existing heart failure 
issues unrelated to treatment.  

3. Patients that have received adjuvant targeted therapies that are cardiotoxic   

Thirdly, we would expect Race is also considering including breast cancer patients with HER2-positive breast cancer 
for use of bisantrene in adjuvant chemotherapy combinations.  

FTO Inhibition – Repositions Bisantrene as a Targeted Therapy at Low Doses 

In 2020, Race revised its clinical strategy after findings in independent studies at the City of Hope, Los Angeles, partly 
funded by the National Cancer Institute, and published in Cancer Cell in July 2020, identified bisantrene as a potent 
inhibitor of a protein associated with a range of cancers. Researcher discovered the fat mass and obesity associated 
(FTO) gene plays a critical role in both obesity-related diseases and the occurrence, development and prognosis of 
many types of cancer, such as AML, glioblastoma and breast cancer. 

Exhibit 17 – FTO plays a critical oncogenic role in many types of cancers 

 

Source: Novel positioning from obesity to cancer: FTO, an m6A RNA demethylase, regulates tumour progression: Chen and Du 2018. 

Race is now exploring the use of bisantrene as a targeted therapy based on the City of Hope FTO findings and has 
chosen melanoma and clear cell renal cell carcinoma (ccRCC) as its two lead indications for proof of concept. The aim 
of both trials is to gather data to support a basket trial of bisantrene with FTO as the inclusion criteria. Basket trials 
allow testing of a targeted therapy across patients with different types of cancer but the same biomarker present.  
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Bisantrene in melanoma  

Exhibit 18 – Bisantrene for melanoma: at a glance  

Mechanism of action Inhibition of FTO enzyme activity  
Clinical status Preclinical workup in preparation for Phase 2 trial in 2022 
Regulatory status N/A  
Particular areas of focus Advanced melanoma 
Next milestone Initiation of preclinical program 

Source: Race Oncology, MST Access. 

Market opportunity in melanoma  
Malignant melanoma has an incidence of around 0.02%, and c77,000 Americans are diagnosed each year with an 
estimated 9,500 deaths. Despite the expansion of treatment options with the introduction of targeted agents and 
immunotherapies over the past five years, prognosis for advanced melanoma remains poor, with a 5-year survival 
rate for cases of advanced melanoma at around 25%.  

Clinical strategy – Rationale supported by FTO overexpression associated with metastatic melanoma 
The choice of melanoma stems from evidence of FTO overexpression in about 50% of all metastatic melanomas, and 
levels of FTO overexpression directly associated with evidence of resistance to PD-1 checkpoint inhibitors. Further 
support comes from studies (University of Chicago 2019) demonstrating a critical role of FTO in regulating mRNA (as 
an m6A demethylase) in promoting melanoma tumorigenesis and anti-PD-1 resistance and suggest a combination of 
FTO inhibition with anti-PD-1 blockade may reduce the resistance to immunotherapy in melanoma10. 

Preclinical then Phase 2 trial – Proof of concept study to validate FTO as a viable target 
Race intends to sponsor a preclinical workup ahead of a 24-patient Phase 2 trial in 2022 evaluating the use of 
bisantrene in combination with a PD-1 inhibitor in patients with metastatic melanoma that have failed PD-1 
inhibitors both naïve and relapsed.  

Bisantrene in clear cell renal cell carcinoma 

Exhibit 19 – Bisantrene for clear cell renal cell carcinoma (ccRCC): at a glance  

Mechanism of action Inhibition of FTO enzyme activity and link to killing VHL(-) ccRCC cancers 
Clinical status Phase 2 trial planning underway  
Regulatory status N/A 
Particular areas of focus Clear cell renal cell carcinoma 
Next milestone Initiation of preclinical program 

Source: Race Oncology, MST Access. 

Market opportunity in ccRCC  
Clear cell renal cell carcinoma (ccRCC) is the most common type of kidney cancer and makes up about 80% of all 
renal cell carcinoma cases. ccRCC is more common in adults than children. Renal cell carcinoma makes up 2%–6% of 
childhood and young adult kidney cancer cases. It is a relatively homogeneous disease, with 90% of cases linked to a 
single genetic mutation. ccRCC is typically diagnosed after metastasis, underpinning its poor prognosis and a dismal 
5-year survival rate of around 12%.   

Clinical strategy – Rationale supported by FTO overexpression associated with genetic mutation of VHL gene 
The choice of ccRCC is based on the frequency of occurrence (10th most common cancer) with an addressable 
population small enough to qualify as an orphan drug indication. Unlike most cancers it is driven by a single genetic 
mutation (von Hippel-Lindau (VHL) tumour suppression gene). Studies at Stanford identified FTO as synthetically 
lethal to cells with inactive VHL11. Synthetic lethality arises when a combination of expression or lack thereof of two or 
more genes leads to cell death, whereas a deficiency in only one of these genes does not. 

 
10 Yang, S., Wei, J., Cui, Y.-H., Park, G., Shah, P., Deng, Y., et al. (2019). m6A mRNA demethylase FTO regulates melanoma tumorigenicity and 
response to anti-PD-1 blockade. Nature Communications, 10(1), 1131–14. 

11 Xiao, Y., Thakkar, K. N., Zhao, H., Broughton, J., Li, Y., Seoane, J. A., et al. (2020). The m6A RNA demethylase FTO is a HIF-independent synthetic 
lethal partner with the VHL tumour suppressor. Proceedings of the National Academy of Sciences, 117(35), 21441–21449 
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Preclinical then Phase 2 trial – Proof of concept study to validate FTO as a viable target 
Race plans to replicate work conducted at Stanford in preclinical studies using cell lines ahead of a 24-patient open 
label Phase 2 trial in 2022 evaluating bisantrene as monotherapy in patients with ccRCC.   

Development planning in other indications continues – including ovarian cancer 

Historical testing of bisantrene in the 1980s also showed promising activity in ovarian cancer, another challenging 
cancer indication with a high clinical unmet need. This indication along with Measurable Residual Disease (MRD) AML 
remain in the R&D pipeline and subjects of internal feasibility studies, albeit second-order priorities for clinical 
development at this point.  

Notably, with the recent findings showing promise of bisantrene as a targeted therapy, the opportunity set 
potentially extends to all cancers associated with FTO enzymatic activity and the regulation of m6A methylation in 
RNA (see Appendix 1).   

  



Text 
 

  

Page 17 Page 17 

Page 17 

Intellectual Property: Patents and Other Assets  

Patents: Four Granted US Patents on the Clinical Use and Formulation of Bisantrene 
The original patents on the formulation of the bisantrene molecule expired in 1998. Even so, pharmaceutical 
manufacturing standards and formulation techniques have improved greatly since the 1990s. As such, Race 
management’s top priorities around their intellectual property since listing have been to develop improved salt forms 
of bisantrene, to purify the drug and to develop a process for developing an optimum formulation, using 
contemporary manufacturing and formulation technology.  

Race has numerous patents, both granted and pending, covering various intellectual property assets around 
bisantrene, from its composition to its manufacture, as well as with respect to its use for specific indications (see 
Exhibit 20). All of these patents date from the past few years, highlighting Race’s scope to protect its intellectual 
property and continue to refine its formulation and manufacturing processes to obtain a competitive advantage, 
despite the age and expired patent status of the underlying molecule.  

 

Exhibit 20 – Race’s patent portfolio  

Patent group Patent attributes Number and status of patents (US) 
7234 ‘family’: the original Race 
patents 

Covers use of bisantrene and related 
analogues in cancer 

4 granted 
2 pending 

8854 ‘family’: manufacture and 
formulation 

Covers manufacture and formulation of 
bisantrene to meet modern FDA 
standards. Specific steps would be 
difficult for competitors to sidestep 

2 pending 

9259 ‘family’: minimal residual 
disease 

Covers use of bisantrene as treatment of 
minimal residual disease 

1 pending 

Melanoma ‘family’ Covers multiple uses of bisantrene in 
combination with other drugs 

7 provisional 

Clear cell renal cell carcinoma 
‘family’ 

Covers multiple uses of bisantrene in 
combination with other drugs 

6 provisional 

 

Source: Race Oncology. 

 

Manufacturing remains an important barrier for potential competitors. Notably, manufacturing requirements 
demanded by the FDA have changed significantly since the 1980s and now require a higher standard. As such, Race 
manufactures its molecule under the FDA’s standards for Good Manufacturing Practices (GMPs). The FDA states that 
these regulations ‘contain minimum requirements for the methods, facilities, and controls used in manufacturing, 
processing, and packing of a drug product’.12  Specifically, Race sources the API (Active Pharmaceutical Ingredient) 
from Sai Life Sciences in India and uses GMP manufacturer IriSys in San Diego, California, for production of the 
bisantrene finished product.  

One of the key criteria for meeting the standard is to manufacture a consistent product—which, according to Race, is 
not straightforward in the case of bisantrene, as the molecule is prone to forming different polymorphic forms 
(basically crystals). As a result, the manufacturing process can generate a multitude of analogues—chemically similar, 
but not identical, substances. This means that patents around the manufacture of bisantrene are a key intellectual 
property asset and provide Race with an important competitive advantage. 

Other Intellectual Property ‘Assets’ 

AML: Orphan Drug Designation (US granted and potentially EU to follow) 
Bisantrene was granted Orphan Drug Designation in 2017 by the FDA for the treatment of AML. If bisantrene reaches 
the market before similar products, this designation would provide seven years of marketing exclusivity from the 
date of approval for the AML indication. A potential orphan drug designation for the EU regulators would also provide 
10 years of marketing exclusivity in Europe.  

 
12 https://www.fda.gov/drugs/pharmaceutical-quality-resources/current-good-manufacturing-practice-cgmp-regulations. 
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Childhood AML: Rare Paediatric Disease Designation (US) 
Bisantrene has been granted a Rare Paediatric Disease Designation (RPDD) for the treatment of childhood AML. 
Subject to efficacy data from a paediatric trial, Race can request a Rare Paediatric Disease Priority Review Voucher 
(PRV). Upon receipt of the voucher, Race would have two options: 

 to fast-track the drug under an accelerated 6-month review by the FDA 
 to sell the voucher in the secondary market. PRVs can be resold and hold significant value in the secondary 

market, with most recent sales in the order of US$100m, making a voucher a substantial and valuable asset in its 
own right. 

The 505 (b)(2) approval pathway 
The 505(b)(2) regulatory pathway provides for FDA approval of a drug based in part on data that was not developed 
by the sponsor of the application, including published literature references and data previously reviewed by the FDA 
for the approval of a separate application. As such, Race can use previously completed research and historical clinical 
trial data generated for bisantrene in its NDA submission to the FDA, thereby accelerating the approval process.    

 

Financials  

Cash Position 
Race reported cash of A$5.6m as at end of December 2020. This included proceeds for a A$3m private placement and 
a further A$1.95m received from conversion of options, inclusive of A$1.5m from early exercise of options by the 
former Managing Director and A$387k received under the Australian government’s R&D tax incentive scheme. Net 
cash from operating activities in 1HFY21 was A$1.2m which remains consistent with operating costs over the past few 
years, namely A$2.7m in FY19 and A$2.5m in FY20. 

Research and Development 
We expect R&D spend will increase significantly over the next 12 months as the company finalises its clinical program 
design and commences trials across the four targeted indications. Our R&D forecasts for each of these currently 
amount to A$25m, A$5m, A$3m and A$3m, for AML, breast cancer, melanoma, and kidney cancer respectively. Our 
modelling assumes a 43.5% R&D tax refund in the following fiscal year will apply to these outgoings.  

Revenue 
Our revenue forecasts for FY22 include a risk-adjusted upfront payment of A$22.5m for out-licensing of the FTO-
related programs (melanoma and kidney cancer) given the scientific interest and recent M&A transactions taking 
place in the space. Our FY22 revenue forecasts also include a risk-adjusted upfront payment of A$12.4m for out-
licensing of the AML program based on a comparable deal in AML (Chimerix/Cantex Pharmaceuticals).  Assuming only 
an FTO-related licensing deal can be done in FY22 and our R&D projections are accurate we expect the company may 
need to raise capital in FY23 in the order of ~A$10m. Should both out-licensing deals eventuate, we would not expect 
Race to return to the capital markets, notwithstanding any expansion of clinical programs.  This assumes all other 
operating costs (related to corporate overheads, etc) remain stable, and clinical programs continue to progress.  

See Exhibit 21 for our summary financial statements for Race. 
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Exhibit 21 – Summary financial statements  

 

Source: Race Oncology, MST Access.  
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Valuation: A$4.88/Share Using Risk-Adjusted NPV 
We value Race Oncology at A$631.2m or A$4.88/share on an undiluted basis, using a risk-adjusted net present value 
(rNPV) method to discount future cash flows through to 2038, consistent with the expiry life of current patent 
families. There are 32.5m options outstanding, exercisable at various prices and all currently in the money. Our fair 
value of the shares on a fully diluted (162m shares) basis is A$3.90. We are not including the dilutionary impact of 
these options in our base-case valuation because they are unlisted, as well as due to the varied and, in some cases, 
stringent nature of the vesting conditions associated with them. 

The breakdown of our rNPV model, which includes A$5.6m in net cash as reported at end of December 2020 and using 
a 12.5% discount rate, is shown in Exhibit 22. Our valuation assumes all programs will be out-licensed in Phase 2 with 
all subsequent costs (R&D, launch and marketing) paid by the licensor, in return for a 15% royalty. In FTO-related 
programs we have assumed an upfront payment of US$55m for a potential deal to develop bisantrene as a targeted 
therapy. This is included in our modelling of the melanoma indication.   

Key assumptions of our valuation are outlined in Exhibit 23. Note we assume an exchange rate of US$0.78/A$1. 

Exhibit 22 – Breakdown of sum-of-the-parts, rNPV-based valuation model  

 

Source: MST Access. * Assumes 15% royalty for all indications 

Exhibit 23 – Valuation assumptions  

 

Source: MST Access, Race Oncology, https://www.globenewswire.com/news-release/2019/07/31/1894606/0/en/chimerix-announces-exclusive-
worldwide-license-of-phase-3-ready-cx-01-for-development-in-acute-myeloid-leukemia.html.  
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We assume Race will attract a licensing deal pending preclinical validation of its targeted therapy potential in either 
the melanoma or kidney cancer clinical programs and have used AstraZeneca’s licensing of Accent Therapeutics 
technology as our benchmark for upfront payment of US$55m. At this stage, we have not included any trailing 
milestone payments, typical of these deals and contingent on numbers of targets or hurdles, which in our benchmark 
represent up to US$1b given the early stage of Race’s program.  

Exhibit 24 – FTO licensing deal assumptions based on recent transactions for RNA-modifying protein 
pharmacological targets  

Source: Evaluate. 

Sources of potential upside to our valuation  

While the details of Race’s clinical trial design are yet to be released, our valuation considers patient populations in 
each indication with the highest unmet need. As such, we would expect use of bisantrene, subject to trial data and 
approval, could be expanded to the broader patient population in each of these indications. Other sources of 
potential upside to our valuation include: 

 Although Race intends to expand the AML trial to paediatric patients after the initial recruitment of adult patients, 
we have not included the potential granting of a Rare Paediatric Disease Priority Review Voucher or its potential 
value in the secondary market in our modelling of future cash flows. This would represent upside to our fair value 
estimate.  

 Our modelling assumes launch of bisantrene into the key US and European markets and does not include other 
geographies such as Japan, and Asia more broadly. We consider these additive to our valuation.  

 There is additional potential upside to our base-case valuation given bisantrene’s broader potential as a targeted 
therapy for a range of cancers other than melanoma and kidney cancer given positive historic preclinical data 
and the prospect of new indications being identified in any follow-on basket trials.   

  

Date Licensor Licensee Status Indication(s) Pharmacological class/target Upfront 
(US$m)

Milestones 
(US$m) 

22 December 2020 Vertex 
Pharmaceuticals 

Skyhawk 
Therapeutics 

Preclinical Multiple Small molecule/RNA-modifying proteins (RMPs) 40 2200

4 June 2020 AstraZeneca Accent Therapeutics Preclinical Cancer Small molecule/RNA-modifying proteins (RMPs) 55 1100

16 July 2019 Genetech Skyhawk  
Therapeutics 

Preclinical Multiple Small molecule/RNA-modifying proteins (RMPs) Undisclosed 2000

23 July 2018 Eli Lilly Anima Biotech Preclinical Multiple Small molecule/RNA-modifying proteins (RMPs) 30 1050
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Sensitivities and Risks 

Race is subject to various sensitivities common to specialty pharmaceutical companies engaged in drug 
development, including clinical development delays and the unpredictable outcome of trials, regulatory decisions, 
financing, and commercial risks. The key stock-specific sensitivities include:  

Single product risk offset by lower development risk and now dual mechanism of action as an anticancer therapy  
Arguably, Race is exposed to a very high single product risk given its focus on bisantrene. However, we think this is 
partially offset by:  

 bisantrene’s substantial history of clinical development as a chemotherapeutic agent dating back to the 1980s, 
which included approval to market bisantrene in France in 1990 for AML, an indication the company is currently 
targeting in clinical trials and for which it has been granted Orphan Drug Designation; and 

 the rendering of promising data in breast cancer when compared to doxorubicin. As such, bisantrene has a well 
understood safety profile which we have assumed will allow it to advance rapidly in Phase 2 trials for all 
indications.   

Further, bisantrene has been recently identified as a potent inhibitor of the RNA modification enzyme FTO (the fat 
mass and obesity-associated protein) which has been implicated in several cancer types. Inhibiting FTO enzymatic 
activity has been shown to elicit anti-tumour effects in vitro and in vivo. This raises the prospect of bisantrene being 
used as a targeted therapy agent, an area Race is currently investigating. As such, this represents a new mechanism of 
action based on the inhibitory impact of bisantrene on FTO enzyme activity, diversifying to some extent its clinical 
risk beyond its uses as a pure chemotherapy agent.  

Off-label use in breast cancer contingent on compelling Phase 2 efficacy readout 
Adoption by oncologists in breast cancer as an off-label product will depend on efficacy data generated in upcoming 
Phase 2 trials of bisantrene. As such, Race faces specific clinical risk associated with evidence of efficacy in breast 
cancer given the need for building a case for oncologists to switch to bisantrene, a more expensive alternative to 
doxorubicin, a drug which despite its well-known cardiotoxic side effects has been used in first-line settings for 
decades.  

Pricing risk associated with clinical strategy and sequencing of clinical development programs 
Race seeks to optimise bisantrene’s commercial value by targeting the highest value clinical opportunity of r/r AML in 
the first instance, thereby establishing its highest price point protected by market exclusivity afforded by its Orphan 
Drug Designation. As such, Race’s commercial prospects rely heavily on the success of the AML trial, where it is 
targeting patients presenting with extramedullary forms of the disease. Prior approval in AML, in 1990, and recent 
positive trial data in this patient population bode well for bisantrene in this indication.  
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Board and Management 

Directors 
Phillip R Lynch (CEO & Director). Phil Lynch has over 30 years’ experience working in Asia Pacific (AP) markets with 
Johnson & Johnson. He is an experienced Board Director with a diverse background across corporate development, 
strategy, financial performance, marketing and governance. In his last role he was the Vice President, Commercial 
Growth where he partnered with the M&A team on integration and growth of acquired businesses in AP. He was 
previously Managing Director for the Australian Consumer Health Products Company and in earlier roles led 
businesses in Thailand, Vietnam and Singapore and Sales & Marketing functions across AP. He is a Business graduate 
from Monash University, has completed postgraduate studies at the University of Virginia’s Darden Business School, 
and is a Graduate of the Australian Institute of Company Directors. 

Dr Daniel Tillett (Chief Scientific Officer & Director). Dr Daniel Tillett is the founder and CEO of Nucleics 
(nucleics.com), a private Australian biotechnology company producing and selling world-leading DNA sequencing 
software to the genomics industry. Nucleics SAAS (software as a service) tools are in use in more than 30 countries 
and over 250 companies and institutions. Dr Tillett has extensive commercial experience over the last 20 years in the 
biotech industry in project management, sales and marketing, IP management, fundraising and start-up investing. 
Previously, he was a Senior Lecturer within the School of Pharmacy at La Trobe University, where he taught and 
researched in the areas of pharmacy, phage therapy, microbiology, bioinformatics and cancer. Dr Tillett has a PhD 
from the University of New South Wales in Molecular Genetics and Biochemistry. He has more than 40 scientific 
publications and granted patents in molecular biology, microbiology, genetics and biochemistry. 

Dr John Cullity (Chairman). Dr John Cullity has previously held senior executive roles with Sanofi-Aventis and 
Schering-Plough in the US and has consulted to the World Health Organization and the World Bank. After earning his 
medical degree (MBBS) from the University of Western Australia, Dr Cullity undertook advanced training in 
haematology-oncology at QEII Medical Centre. Dr Cullity then moved to the UK to complete Royal College of 
Physicians examinations. He also completed a Master of Science at the London School of Economics and an MBA at 
The Wharton School, University of Pennsylvania. After a period consulting to the World Health Organization and the 
World Bank, Dr Cullity worked as Director of Health Economics (Oncology) & Strategic Pricing at Schering-Plough, and 
then for seven years at Sanofi-Aventis in three roles: Director, Health Economics (Oncology), Senior Director and Head 
of Strategic Pricing, and Senior Director of Business Development & Licensing (Oncology). Between 2010 and 2017 in 
New York, Dr Cullity was a principal for Torreya Partners, the internationally recognised transactions firm, and 
established Torreya Insights focusing on transactions advisory. During this time, he managed numerous 
licensing/M&A transactions and participated in the establishment of several biotech companies. 

Ms Mary Harney (Non-Executive Director). Mary Harney is the director of specialist consulting firm, Mary Harney 
Advisory, which provides leadership, governance and strategic advice across a range of industries, including health 
and biotech. She is Chairman of CTxONE Pty Ltd, a private Australian biotech working on cancer drug discovery and 
development. In the past she has served as the CEO of Royal Australian College of Surgeons, CEO of Gardiner 
Research Foundation, COO and Director of Office of Cancer Research for Peter MacCallum Hospital, and COO of 
Cerylid Biosciences. Ms Harney has a Bachelor of Science from Monash University, a Bachelor of Arts from the 
University of Melbourne and is a fellow of the Australian Institute of Company Directors. 
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Shareholder Register and Institutional Support 

Exhibit 25 – Top 20 shareholders in Race Oncology (as at 30 June 2020) 

 

Source: Race Oncology. 

 

Ordinary Shareholders Number Percentage 
Dr William James Garner 13,680,078 11.14%
Dr Daniel Tillett 9,200,000 7.49%
The Trust Company (Australia) Limited 8,833,335 7.20%
Mr Phillip Richard Perry 4,298,694 3.50%
Peter Molloy 4,000,000 3.26%
Biosynergy Partners Pty Ltd 3,787,878 3.09%
Mr Mark Phillip Juan 1,627,758 1.33%
Citicorp Nominees Pty Ltd 1,497,755 1.22%
Mr Phillip Richard Perry & Mrs Tetyana Perry 1,490,000 1.21%
BNP Paribas Nominees Pty Ltd 1,404,709 1.14%
Mr Anthony James Robinson 1,250,000 1.02%
Mr Kenneth Barry Ridley & Mrs Catherine Mary Ridley 1,153,000 0.94%
Mr Kimberley Ross Gartrell & Mrs Jennifer Margaret Gartell 1,085,000 0.88%
Mr Phillip Richard Perry 1,062,000 0.87%
Mr Sandor Helby 852,500 0.69%
Ms Nicole Gallin & Mr Kyle Haynes 850,000 0.69%
Mr Andrew Jacobs 823,746 0.67%
Mr Graeme Stewart Pocknail & Mrs Vivienne Glynis Pocknall 802 0.65%
Adra Future Co Limited 671,000 0.55%
Ajava Holdings Pty Ltd 666,667 0.54%

Total 59,035,895 48.09%



 

 

 

Appendices 

Exhibit 26 – FTO enzymatic activity on m6A methylation of RNA has been implicated in a range of cancers 

 

Source: Mechanism of RNA modification N6-methyladenosine in human cancer: Zhou et al (2020). 
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Exhibit 27 – m6A modifiers in human cancers:  
The sites of different cancers (left) and the roles of m6A genes in different cancers (right)  

 
Key: HCC, hepatocellular carcinoma; PRC, prostate cancer; GC, gastric cancer; CVC, cervical cancer; CRC, colorectal cancer; PAC, pancreatic cancer; 
OVC, ovarian cancer; BRC, breast cancer; NSCLC, non-small cell lung cancer; AML, acute myeloid leukemia; RCC, renal cell carcinoma; GBM, 
glioblastoma; BLC, bladder cancer; ENC, endometrial cancer; MLM, melanoma; OST, osteosarcoma.  

Source: RNA m6A Modification in Cancers: Molecular Mechanisms and Potential Clinical Applications; Gu et al (2020). 

 

Exhibit 28 – 2021 NCCN Guidelines for the use of doxorubicin for invasive breast cancer   

Source: National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in Oncology (2021). 
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