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 (NASDAQ market code: NVGN)  

Novogen (NRT)  
Buy 
POSITIVE RESULTS FROM ASCO 

Shareprice: $4.18 Y/end June 2002a 2003e 2004e 2005e 
 Shares now  95.6m Revenue $m 23.1 29.1 32.5 32.4 

 Market Cap A$m $400m NPAT $m -14.7 -12.2 -10.8 -12.7 

 Risk High EPS c -0.15 -0.13 -0.11 -0.13 

   PER x N/a N/a N/a N/a 

DPS c 0.0 0.0 0.0 0.0 
Yield % 0.0 0.0 0.0 0.0 
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          Analyst: Lawrence Gozlan  •  Ph. (612) 9221 8711  •  Lawrence.gozlan@fostock.com.au 

 

 

The American Society of Clinical Oncology (ASCO) meeting commenced last week in 
Chicago. Novogen had a presentation at ASCO relating to phenoxodiol’s efficacy in ovarian 
cancer cells. Phenoxodiol induces apoptosis in ovarian cancer cells by specifically removing the 
blockers of apoptosis. In the present studies, Yale University demonstrated phenoxodiol induces 
sensitivity to chemoresistant ovarian cancer cells to low levels of chemotherapy. 

Results: Phenoxodiol treatment for 48 hours induces 60-80% decrease in ovarian tumour cell 
viability in chemotherapeutic (carboplatin & paclitaxel – two standard chemotherapies) resistant 
cells. Thus emphasising that phenoxodiol is a very promising monotherapy for ovarian cancer.  

In addition, these studies indicate that Phenoxodiol can be effectively used as a combination 
therapy. Pre-treatment for 2 hours with phenoxodiol in chemoresistant tumour cells followed by 
chemotherapy (carboplatin or paclitaxel) for 48 hours resulted in 30% and 50% significant 
decrease in tumour cell viability, respectively. In vivo studies showed cisplatin had no effect on 
tumour size while the combination of phenoxodiol and cisplatin reduced tumour mass by 75%. 

Conclusion: Phenoxodiol is both an effective monotherapy and combination therapy for the 
treatment of ovarian cancer by restoring the sensitivity to standard chemotherapies in resistant 
ovarian cancer cells.   

Recommendation.  Given Novogen’s progress in its Phenoxodiol trials, we have upgraded our 
recommendation from Spec Buy to Buy.    

Tuesday 3  June 2003

K e y  P o i n t s  

Heal thcare
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The Science 

Ovarian cancer is the fourth leading cause of cancer death and the most lethal of the 
gynaecologic malignancies. New therapies have led to improvements in the five-year survival, 
yet there has been no improvement in the overall survival. The limitations of therapy in ovarian 
cancer patients are chemoresistance and side-effects. Phenoxodiol induces apoptosis in ovarian 
cancer cells by specifically removing the blockers of apoptosis. In the in vivo and in vitro 
studies, Yale University demonstrated phenoxodiol induces sensitivity to chemoresistant  
ovarian cancer cells to low levels of chemotherapy.  

The in vivo effect was tested by injecting an established ovarian cancer cell line subcutaneously 
into nude mice (mice that posses no immune system). Animals received daily oral 
administration of phenoxodiol, 10-20 mg/kg for 8 days alone or in combination with cisplatin 
0.5 mg/kg. After 8 days the animals were sacrificed and the tumour volume was measured. 

With respect to the data, one of the key endpoints is the IC50, which is a measure of the number 
of tumour cells eliminated. The lower the IC50, the more tumour cells are being eliminated. It is 
a commonly used measure in clinical trials for cancer treatment. Typically, IC50 is calculated 
using various concentrations of the drug to determine the optimal dose for therapy.  

Phenoxodiol treatment for 48 hours induced 60-80% decrease in cell viability in carboplatin and 
paclitaxel resistant cells.  

Pre-treatment with phenoxodiol alone for 2 hours decreased cell viability by 20%. Furthermore, 
pre-treatment with phenoxodiol for 2 hours in chemoresistant cells followed by carboplatin or 
paclitaxel for 48 hours resulted in a 30% and 50% significant decrease in cell viability, 
respectively. The IC50 was significantly reduced by a factor of 100 for carboplatin and 
paclitaxel. This means that after cells were pre-treated with phenoxodiol, standard 
chemotherapy eliminated tumour cells in very low concentration – concentration so low that 
they would cause minimal adverse side-effects to the patient.  

In vivo, cisplatin (0.5mg/kg) had no effect on tumour size while the combination of 
phenoxodiol (10mg/kg) and cisplatin (0.5mg/kg) reduced human ovarian tumour mass by 75%. 
This data indicates that phenoxodiol retains its potent anti-cancer effect in vivo, in this case, in 
rat models. 

This data suggests that phenoxodiol is an effective monotherapy and it restores the sensitivity to 
standard chemotherapies in resistant ovarian cancer cells by interacting with apoptotic blockers. 
Thus the strategy to developing phenoxodiol is two fold.  

1) Phenoxodiol will be developed as a monotherapy because the results indicate potent anti-
cancer properties. 

2) Phenoxodiol will be developed in combination with standard chemotherapeutic agents 
because as the results show, there is a synergistic therapeutic effect at doses that are not 
associated with adverse side-effects. 

 

Clinical Trials 
 
The clinical trials for ovarian cancer at Yale University and the Royal Prince Alfred are using 
phenoxodiol as a monotherapy. Novogen’s strategy is to register phenoxodiol as a monotherapy 
with the FDA as soon as possible, then extend the label indication by running further clinical trials 
using phenoxodiol as combination therapy. 
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To date, 30 patients suffering from late stage IV ovarian cancer have been enrolled and trials are 
progressing well. Patients with stage IV ovarian cancer have tried every other therapy available 
and have failed. Some patients have been on as many as 6 different regimens of different 
chemotherapy cocktails. Patients on phenoxodiol have experienced tumour regression and/or 
stabilisation. The trial was designed to be multi-centered, having trial sites both in the USA and 
Australia. However, there has been such a demand in the USA that the trial will predominantly 
be run in the USA, and a small sample size to be trialled in Australia.  These phase II trials are 
expected to be completed by September 2003 and results are expected to be presented at the 
Society of Gynaecology meeting in February 2004. 

 

A Revolutionary Discovery 

One of the most exciting properties of phenoxodiol is its ability to kill a number of different 
types of cancers. Phenoxodiol has shown clinical efficacy in ovarian cancer, prostate cancer, 
renal cancer, leukaemia and squamosal cell cancer (one of the forms of skin cancer). For years 
this has perplexed Novogen scientis ts as to the ubiquitous nature of phenoxodiols anti-cancer 
action.  
 
Scientists at Purdue University in Indiana believe they have discovered the reasons as to why 
phenoxodiol is effective against various types of cancer. Phenoxodiol induces apoptosis. 
Apoptosis (programmed cell death) is essential for tissue homeostasis, which is the balance 
between cell proliferation and apoptosis. An imbalance in tissue homeostasis such as unwanted 
tissue atrophy (i.e. cells dying via apoptosis too rapidly resulting in ageing) or excessive cell 
proliferation (i.e. tissue becomes immortal resulting in cancer) causes a disease state. 
  
The main difference between normal cells and cancer cells is its sensitivity to apoptosis. In 
cancer cells, the ability for those cells to die via apoptosis is inactivated by a series of enzymes 
such as protein tyrosine kinase, sphingosine kinase and cyclin-dependant kinases. These kinases 
all require a common molecule to function, that is, they all require a phosphate molecule in 
which the enzyme undergoes a process known as phosphorylation. Phenoxodiol interrupts the 
phosphorylating ability of kinases by targeting an enzyme known as NOX, making phenoxodiol 
the first phosphorylating inhibitor to be tested in the clinic. This is effectively the master switch, 
which is upregulated in cancer cells. Phenoxodiol is specific to this master switch only in cancer 
cells, and leaves normal cells unaffected. 
 
In comparison, all other anti-cancer drugs tend to target only one kinase or enzyme. This is true 
for new cancer drugs like IRESSA, which was recently approved for the treatment of lung 
cancer. IRESSA only targets one protein kinase and provides only a slight improvement to the 
quality of life of the patient.    
 
Conclusion 
  

• Yale researchers have discovered that phenoxodiol is an effective monotherapy for 
ovarian cancer.  

• Furthermore phenoxodiol combined with small doses of chemotherapy significantly 
reduces tumour mass and tumour cell viability in chemoresistant tumour cells.  

• A revolutionary discovery at Purdue University which explains why phenoxodiol works 
on multiple enzyme pathways to induce apoptosis in cancer cells while showing no 
toxicity in normal cells. 
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FOSTER STOCKBROKING Pty Limited A.C.N 088 747 148 
Level 21, 25 Bligh Street, SYDNEY, NSW 2000 Australia 

Tel: +612 9221 8711 Dealing: +612 9221 8700 Fax: +612 9221 1031 Email research@fostock.com.au 
MEMBER ORGANISATION OF THE AUSTRALIAN STOCK EXCHANGE LIMITED 

 
Stuart Foster, Kevin Massey, Nigel O’Brien, Anthony Anderson, Camille Brabant (Dealers), 

 
Lawrence Gozlan, Mark Fichera, Christopher Francis, Mark Studd (Research) 

 
 

Foster Stockbroking recommendation ratings:  Strong Buy = return >20%; Buy = return between 10% and 20%; Hold = return 
between –10% and 10%; Reduce = return between –10% and –20%; Sell = return <-20%.  Spec Buy = return > 20% for stock with very 

high risk.  All other ratings are for stocks with low-to-high risk.   Returns quoted are annual. 

 
IMPORTANT NOTICE:   

DISCLAIMER & DISCLOSURE OF INTEREST.  Foster Stockbroking Pty Limited has prepared this report.  This document contains general securities 
advice only.  In preparing the report, Foster Stockbroking did not take into account the specific investment objectives, financial situation or 
particular needs of any specific recipient.  The report is published only for informational purposes and is not to be construed as a solicitation or an 
offer to buy or sell any securities or related financial instruments.  Foster Stockbroking is not aware that a recipient intends to rely on this report 
and is not aware of the manner in which it will be used by the recipient.   

Investors must obtain personal financial advice from their investment advisor to determine whether the information contained in this report is 
appropriate to the investor’s financial circumstances.  Recipients should not regard the report as a substitute for the exercise of their own judgment.   

Foster Stockbroking believes that the information contained in this document is correct and that any estimates, opinions, conclusions or 
recommendations are reasonably held or made at  the time of its compilation.  However, no representation or warranty is made as to the accuracy, 
completeness or reliability of any estimates, opinions, conclusions or recommendations (which may change without notice) or other information 
contained in this document and, to the maximum extent permitted by law, Foster Stockbroking disclaims all liability and responsibility for any 
direct or indirect loss or damage which may be suffered by any recipient through relying on anything contained in or omitted from this document.  
Foster Stockbroking is under no obligation to update or keep current the information contained herein and has no obligation to tell you when 
opinions or information in this report change. 

Foster Stockbroking, and its directors, officers and employees or clients may have or had interests in the securities of the instruments referred to 
herein, and may make purchases or sales in them as principal or agent at any time and may effect transactions which may not be consistent with the 
opinion set  out in this report.  Foster Stockbroking and its Associates state that they may earn brokerage, fees or other benefits from securities 
referred to in this report.  Furthermore, Foster Stockbroking may have or have had a relationship with or may provide or has provided investment 
banking, capital markets and/or other financial services to the relevant companies.   

 


