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Phase I, phase Il — how
much can the average
investor read into drug trial
resulis, and how can we
translate all that medical

jargon into a bottom line?
Mark Pachacz puts forward
a plain language diagnosis

EQR NEW COMPOUNDS TO MAKE IT TO

market as therapeutic medicines, they

_ need to pass through a three-stage clinical
trial approval process. The all-important
Phase I1 trials in the past have shown this
is ‘where the most value is generated
within the drug development process as
reflected in the company’s share price.

Phase 11 results deliver for the first time
the biological proof-of-concept resules in
humans, and whether the drug candidate
has the realistic potential to become one
of the world’s next blockbuster drugs — or
whether it will be shelved and filed away
into oblivion. It is a telling exercise to
look at the companies with drugs in Phase
11 trials. These can also tell investors when
they can expecr to see some results.

A drug development program really
begins to take shape once a lead com-
pound has been selected. Candidartes are
selected cither by screening natural com-

pound libraries, screening libraries of
human proteins (such as the massive anci-
body libraries being generated), creating
synthetic molecules through racional
drug design (Relenza is a good example)
or from bioengineering therapeutics,
such as vaccines. The compounds are

need to

tested to ger preliminary efficacy and
safety dara before clinical trials.

Phase 1 trials assess the compounds for
any adverse side effects in humans. Phase
I trials establish medium-scale efficacy
data on the drug candidate in up to 200
people with varied doses to determine the
optimum dosing regime for the next
phase. And Phase III trials confirm the
positive cfficacy data generated from the
previous phase on a much larger scale —
sometimés on as many as 3000 people,

depending on the complexity of the dis-

case. . -

One of the problems that early stage -

biotech companies face is generating
good quality results from the Phase II tri-
als. Not only do the compounds need to
clearly display efficacy in treating a par-
ticular discase or disorder, but the trials
need to be conducted according to stan-
dards accepted by regulatory bodies when
the drugs go up for approval after Phase
[l The scandard biotech model is to
deliver good quality Phase IT results that
will atcract the attention of big pharma-
ceutical companies, and to pariner the
compound in what can be very expensive
Phase UI trials. '

In a carch-22 situation, young biotech
companies can lack the experience in run-
ning Phase {1 dinical trials, although the
companies need the results to attract the
interest of big pharmaceutical partners.
Inadequately structured or conducred
Phase 11 trials can contribute to failures
further down the drug development path-
way. Some companies, such as Genesis
R&D, get around this problem by part-
nering eatlier and concentrating on deliv-
ering lead drug candidates.

Companies with compounds in Phase
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11 trials are Bresagen, Prana Biotechnol.

ogy, Amrad, Pi2, Genesis R&D (a New

Zealand company but also listed locally),
CSL and Grolep.

Bresagen
This company listed in 1999. It has o

diversified portfolio of early and middle
stage',re.seareh projects and an\ existing bio-

" pharmaceutical business. The companyis °

involved in the cutting edge of biotech
research — celf therapy — and is producing
growth hormones for horses with the pos-

sibility of entering the lucrative human ;
growth hormone market. The company

has two therapeutic proteins for the trear-
ment of myeloid leukemia, breast cancer
and asthma. The compound for treating
leikemia — which may also be used
creat breast cancer — is abour to enter
Phase 11 clinical trials. .

There are two types of white blocd
cells. Lymphoid cells, which - generate
antibodies. and Ticells for the body’
immune system, and myeloid cells, which
produce macrophages to clear waste
products in the blood, red blood cells w0
carry oxygen and platelets to enable
blood clotting.

Myeloid leukemia is 2 :brea.kdown_of _

the white blood cell system in the bedy
The cancer is simply due o an uncor
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tolied over-replication of a myeloid lin-

1€3ge that is not very funcrional and takes
+0ver the blood stream. -

It is estimated that one in 10,000 peo-
;Plc are affected by this disease. Existing
H'tatment using chemotherapy can pro-
dl}ce nasty side effects and the only long-

it . ; ;
Im treatment for children with the dis-

fease .
1* 8¢ 1s a bope marrow transplant, which
[ : . “
*only 50 per cent effective. Most chil-

dren with the disease generally do not live
longer than five years aflter the initial

diagnosis. .

The compound was shown to have a”
-very good safety profile in Phase I clinical
trials. In September, under compassion-,
ate grounds, the compotnd was given to

an eight-year-old boy in France with the

.disease. After two courses of Bresagen’s
therapy, the boy’s white blood cell count

returned to normal, after being five-fold
higher than that, and the boy was free of

-pain and back to playing sports again.

Bresagen’s managing director, John
Smeaton, says this could be “one of the
most promising things in biotechnology

“to come out of Australia”. This was the

first time the cofipound was shown to
have a biological effect in a specific dis-
ease treatment.
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The market for myeloid leukemia is
estimated at $550 million a year. Bre-
sagen will likely parener the development
of the drug with a large pharmaceutical -
corporation fo run the expensive Phase
T trials. Hospital approvals have been
roceived for Phase II trials, which will
begin in Adelaide, Melbourne and Syd-
ney on about 20 adults. Results from the
trials can be expected to be released
cowards the end of 2001. Bresagen's gen-
eral manager, Meera Verma, says the
Phase IT results will be a important mile-
stone for the program. -

The compound in trials, named E21R,
was discovered at the Hanson Centre for
Cancer Research in Adelaide. Bresagen
has exclusive rights to the commercial use
of the protein and will pay royalties to the
Hanson Centre in return. Patents for the
research have been granted in-the US,
New Zealand, Australia and Singapore
and are pending in Europe, Canada and
Japan.

The project received external validarion
from the Federal Government by way of
an Industry Research and Development
Start Grant in 1997 for $2.9 million to go
towards funding of clinical trials.

Prana Biotechnology

Prana is seeking to develop and commer-
cialise compounds for the treatment of
Alzheimer’s disease (see last month’s
Shares). Tts lead compound, PBT-1,
recently entered a Phase 11 trial in Mel-
bourne and results are expected o be
released towards the end of 2001.
Existing treatments for Alzheimer’s dis-
_ case are even less effective than. for
| myeloid leukemia. The trearments are

Prana Biotechhology PBT

Source: BLOOMBERG

expensive and, if anything, have only a
mild effect on. delaying the onset of the
disease. With more than five million peo-
ple suffering from the disease in the US
alone, and with our aging population, the
potential marker for this therapeutic is
estimared at $5 billion a year.

The results to date for. Prana’s lead
.compound have been promising. PBT-1
has shown to be effective in animals in
dissolving plaques and preventing the
formation of hydrogen peroxide. It has
shown to dissolve the plaques in post-
mortem brain tissue samples from
Alzheimer's sufferers. By the end of this
year, investors will know whether PBT-1

is effective to any degree in improving "

cognitive function in paticnts afflicted
with the disease. o

Although Prana has follow-up com-
pounds to PBT-I that may be more effec-
tive, the importance of this clinical trial
in establishing preliminary proof-of-con-
cept in people will be a massive milestone’
for the company. Unlike Bresagen, which
has a raft of diversified biotech interests,
Prand’s narrow focus may result in its
share price experiencing some volatility
towards year’s end, in one direction ot the
other. :

Riding in Prands favor are two factors
that need to be kept in mind — Pranas

tead compound was previously prescribed

a5 an ancibiotic in the 1970s so its safety

profile has been well established; and the

bar for an Alzheimer’s therapeutic is not

set very high at presenc. Just a hint of evi-

dence in slowing, stopping or reversing
this disease will serongly increase the
chances of this compound becoming 2
commercial reality once again.
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had not been “stati tically significant” in
. treating psortiasis duk»ggl;ase II clinicy

Shares Fehruary ago; E

Pi2

This is a good example of what can hap.
pen to a company’s share price afieer disap.
pointing Phase 1T trial results. Pi2 listed
on the ASX in August at 50 cents to com.
mercialise its lead compound, PAT-2. The
company had licensed  the compound
from its mhajor sharcholder, Human Ther
apeutics, for the treatment of psotiasis
and CVLU (chronic venous leg ulcers). In
October, the company stated that PAL2

trials. On that news, its share price fell by
43 per cent to 20 cents.

- The poor efficacy of PAI-2 for the-
treatment of psoriasis- is believed to he
linked to poor penctration of the skin and

the company’s scientific advisory commit-

tee has recommended further research.
The market for effective psoriasis treat-
ments s cstimated at $USLS5 billion,
although existing treatments are ineffec-
tive and can only be used for short periods '
before side -effects escalate. As a result,
salés of current treatments are in the order

“of $US300 million a year.

Pi2 has completed a Phase 1T trial for
the treatment of CVLUs. Leg ulceration
occuss as a result of poor blood circula
sion. PAI-2 is a topical gel application
and works by reducing tissue degradation
by promoting tissue regrowth. The com-
pany will be looking to retrace sore-fost

" ground in its. share price when  results
from this trial are released this month.

Genesis R&D Corporation | (NZ)

Genesis made a dual listing in Australia
and New Zealand in September. Iois &

Genesis R&D (ND) ceN

oL
Source: pLOOMBERS
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; ;m(')thg'r:f'di_versiﬁed
‘piotechnology
éé’mpaﬂy With. a
latforny - stemming
from . genomics
séscarch. The com-
YHS es gen()mlcs

Ry sist in the
. of  Bresagen

Coinpany

opment
n-therapeutics

Genesis R&D  5.36

Where Genesis differs to most biotech
) es is in its approach to partner-
ig and ‘out-licensing compounds ro
ter groups. Its lead compound, PVAC,
n.Phase IT trials for the treatment of
spsoriasis. The standard model for most
tech ‘companies is to achieve positive
se 11 fesults and then partner the
clopment of the compound with a
atge pharmaceutical company.
Genesis, however, looks to partner ear-
== at the end of Phase | trials — to
Jeduce: its risk profile, generating carlicr
‘milestone ‘and licensing fees. The com-
Pany obviously sees its strength as being
able to rapidly generate a pipeline of lead
mpounds from its genomics program.
“The development of PVAC has been
Partnered with a large US biotech com-
Pany, Corixa Corporation, and this com-
Pound has now been licensed to Medicis
‘atmaceutical Corporation. Corixa and
enesis will share 2 royalty stream from
ay future sales of PYAC, _
SOriasis is a skin disorder that occurs
When the top layer of the skin grows so

Wickly thay i continuously falls off. Ir.

) c'CICtS about 2 per cent of the population
0d ran . e .
‘ i Tatiges from mild to severe forms. It is
elieve . .

ved to be an auto-immune disorder

Price {$) Market
4/1/01 cap (Sm) Phase Il results

Expected iImpact of Results
expected name
on share price

Moderate

135 Low Bec. 2000 PVAC

Low ) PV707

Moderate Feh. 2001

that works in muldple pachways, which
makes the disease difficult to treat. The
immune system releases cytokines that
causes skin growth to go into overdrive, as
if trying to heal a wound that isnt there.
PVAC is a novel vaccine that works by
reprogramming ‘the immune system.
Early Phase II trials have produced some
of the most effective clinical results seen
to date for the treatment of psoriasis, with
more than half the patients demonstrating
a 75 per cent reduced severity of the dis-
ease over a 52-weck period, and with no
significant side effects. '

CSL

In 1999, CSL initiated Phase IT trials for a
Human Papilloma virus (HPV) vaccine.
HPV is responsible for venereal warts and
99 per cent of women who develop cervi-
cal cancer are infected with the virus, The
work on this vaccine was developed in

CSL csL
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Companies with drugs in Phase Il clinical trials

Compound Disease

Estimated Development
indication market partner
size{$US)

hepatitis

W
feukemia .

Psoriasis $3 hillion Cotixa/Medicis

Skin graft $50 million

treatment

Venous ulcers $1

o

conjunction with the University of
Queensland and CSL has partnered early
with one of the largest pharmaceutical
companies in the world, Merck (US).
Merck has one the most respected biotech
research programs within the pharmaceuy-
tical industry. '

One of the difficulties with this pro-
gram is the multiple strains of the virus
that exist. There are more than 70 differ-
ent types of HPV and of these 13 are
believed to be associated with cervical
cancer. CSL and Merck have focused of
developing a vaccine for the four key
strains linked with the cancer formation.

Current methods for prevention of cer-
vical cancer involve regular Pap smears
with testing for HPV also being conducted
in the US and Britain. Although CSL. has

‘partnered eatly, and as a result will receive a

lower royalty stream from furure sales of
the vaccine, the market for an effective
{and economical) vaccine would be mas-
sive — vaccination of half of the population
in. the Western world with a possible
booster shot every few years. CSL may also
manufacture and marker the vaccine in
certain regions of the world. _

Vaccination on such an enormous scale
of a healthy population, however, means
that it must be exceptionally safe — a rea-
son the trials may be lengthy.
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Phase I..I trials are being conducted in
the US by Merck, and resules can be

expected towards the middle of 2001. .

Phase 111 trials will take another three
years and the vaccine may be on the mar-
ket by 2005. With CSL capitalised at
more than $5 billion, positive results
from Phase II are not expected to signifi-
cantly move CSLs share price, but ir will
reinforce the company’s position as one
of the largest vaccine cofpanies this side
of the equator.

GroPep

Listed on the ASX in August, GroPep is
similar te its counterpart Bresagen, and is
also a diversified biotech company. It has
a broad pipeline of compounds sup-
ported by a biopharmaceutical manufac-
turing division.

It has three compounds in Phase Il
clinical trials. One for the treatment of
diabetic neuropathy, one compound to
stimulate the growth of wounds as a
result of venous ulcers, similar to Pi2, and
the other for the treatment of burns.
None of the compounds have been part-
nered our at this stage.'

GroPep’s model is quite standard in

that it intends to partner the projects fol-

lowing successtul Phase II wials, although
the company will market. the products
independently where the markets are
smaller. GroPep’s expertise is in the man-
ufacrirre and development of growth fac-
tors. It supplies growth factors to compa-
nies, such as CSL, that blend the growth
factors with cells infected by viruses to
generate large volumes of vaccines in cell
cultures.

It is also using its knowledge in growth

GroPep GRO .
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factors to develop new therapeurics. These
inclirde growth factors to regrow wounds

‘that diabetics commonly suffer due to loss

of nerve function (nerve endings in dia-
betics absorb excess glucose in the blood-
stream, reducing nerve function); to pro-
mote wound healing of skin ulcers as a
result of poor blood circulation; and to
accelerate skin grafts for patients w1th
burns or major wounds.

The largest market for these com-
pounds.is in diabetic neuropathy. About
50,000 diabetics in the US have limbs
amputated each year due to chronic nerve
ending damage. GroPep may initiate a
second Phase II trial following comple-
tion of the existing trial. The expccted
market for treatment of burns and major
wounds is not expected to be very large.
And the markert for venous leg ulcers may
be significant, however, it is difficult 1o
judge with no biologically active com-
pounds on the market in this area.

The trials are being conducted in 10
hospitals throughout Australia on 132
patients with results expected in July
2002.

Amrad

Amrad has three drugs expected to com-

plete Phase I trials this year. The first of
these to report results is AM424, known

as Emfilermin, with test data expected -

around March. AM424 is a recombinant
human growth factor that was initially
proposed as a treatment for motor neu-
rone disease (MND) or Amyotrophic
Lateral Sclerosis (AMS).

Emfilermin has been shown to stop
neurons from dying. AMS is charac-
terised by the rapid acceleration of motor
neurone death. Emfilermin has a role in
preventing nerve damage, almost by
building a “protective coat” around
nerves.

Clinical trails for MND can be diffi-
cult and protracted, so Amrad opted for
developing AM424 to treat nerve damage
(peripheral neuropathy) that results from
chemotherapy. AM424 entered 18-
month Phase II trials in September 1999,

detection by the immune system's “poli

“protein called a reverse transcriptase: that

 AM336 is a potential treatment
chronic intractable pain. This molecyle .
derived from the toxins of marine cqy
snails. Molecules in this class ate 2 thg
sand times more effective than mOrphii;
in treating pain. A similar drug, %]
Pharmaceutical’s ziconotide, has receiva
tentative approval from the US Food ax,
Drug Administration. '

This is positive news, because it cq
firms the regulatory and scientific positig
of this new class of compounds at the high |
est level. Amrad began combined Phiase
1/Phase II trials fast year, but results should"
be revealed later this year. Determinatio;
from these trials in the case of chronic
are quickly and easily determined.

Amrad’s third drug in Phase II trlals
AM365, demgncd to treat chronic hepa
tis. AM365 is a nucleoside inhibitg
which means it is designed to work insi
the nucleus of the cell, where gen"
material is located. This compoun
successful; will enter a therapeutic line-
where there is only one partially usefu
drug available, Lamivudine,

The Hepatitis B virus (HBV) caus
chronic infection because it can escdj

by hiding in places inaccessible to i
immune system, such as in the bra!
testes and liver. _

HBV is also a “sloppy” virus. Tt la
reproduction proof-reading capaci
allowing it to mutate very easily. Mo
importantly, HBV, like HIV, encodes

allows the virus to integrate its DNAwi
the host DNA. This makes it highly invi
ible to the host’s immune system. Inh
ing . transcription is therefore a highif:
desirable goal for drug designers. Efficaf.
results for AM365 depend not only 011;'5
clearing HBV infections, but sustainitg:
the clearance for 2 long period. (Seﬂ;"
Amrad story on page 50.) .

Mark Pachacz (info@hioshares.com-all
is the co-author of Bioshares .
independent investment publicatic’.
specialising in biotech stocksf :




