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“ PCAAC’

PROSTATE CANCER ANTI ANG OGENI C COCKTAI L

| attended the chenotherapy synposium “lnnovative Cancer
Therapies for Tonmorrow,” in New York in November 2001. At
that conference, | concluded that the future of nobst cancer
therapy will be to try to control cancer, rather than trying
to cure it. When cancer has netastasized, it is alnost
al ways incurable, even if the nmetastases are nicroscopic and
cannot be detected by our current technology. Qur limts of
resol ution cannot pick up m cronetastases.

| believe that we will be treating netastatic and probably
recurrent prostate cancer with what | am calling “PCAAC or
“prostate cancer antiangi ogenic cocktail.” Oher drugs that

bl ock certain growmh factors or that can help cells mature
into nore normal -appearing cells may also be utilized. The
good news is that we have a nunber of currently available
anti angi ogeni ¢ products to help in our treatnent of prostate
cancer. Proscar is thought to have antiangi ogenic
properties and is one of the drugs in our cocktail.
Thal i dom de is probably the nost potent antiangi ogenic drug
that is conmmercially avail able. The National Cancer
Institute today is sponsoring a study utilizing thalidom de
In prostate cancer patients to help prevent or postpone the
need to go back on hornone bl ockade in nen who have already
recei ved hornone bl ockade for prostate cancer. A prior NC
prostate cancer study denonstrated that thalidom de hel ped
from 58 to 68 percent of nmen wth netastatic hornone
refractory prostate cancer. Their current study uses 200
mlligrams per day. | believe that is far too high a dose.

Qur experience with thalidom de suggests that nuch | ower
doses are effective, and are obviously nmuch less toxic. At
the New York Cancer Synposium in Novenber 2001, | concluded
that our goal should be to have nmen remain on thalidom de
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i ndefinitely. The dose that | reconmmend is 50 mlligranms
per day. The goal of antiangiogenic therapy is nerely to
control prostate cancer, and cut off the blood supply to it.
Ant i angi ogeni c products

are not thought to be able to kill cancer cells, but they
can arrest them and keep them under control for prol onged,
and possibly indefinite periods of tine. This goal neans we
are trying to induce a permanent state of dormancy for
prostate cancer cells.

There are very few cancers that require only one
anti angi ogenic product to control them Hence, the need for

an antiangi ogenic cocktail. Alnost all cancers produce
sever al to many di fferent pr o- angi ogeni c product s
(substances that bring blood supply to them. Besi des
Proscar and thalidomde, | recommend a COX-2 inhibitor

usually Celebrex, 200 to 400 mlligrans twice a day.
Cel ebrex clearly has antiangiogenic activities, as well as

pronoting apoptosis (programred cell death of the cancer
cell).

Anot her prom nent drug in ny “PCAAC cocktail” is Zonmeta (or
Aredia, if Zometa is not covered by insurance). Zoneta has

been shown to have antiangi ogenic properties, in addition to
other beneficial properties for nmen with prostate cancer.
It is also active in sonme other types of cancers. Aredi a

may have simlar properties. Medi care has approved Zoneta
for treating netastatic prostate cancer and other cancers
nmetastatic to bone. Zoneta and Aredia are also the nost

potent drugs available to treat osteoporosis.

An interesting over-the-counter drug that nmay be useful is a
specific form of shark cartilage made by Aeterna
Laboratories in Canada. It is a frozen liquid extract of
shark cartilage. This is the product that is being studied
by the National Cancer Institute in Canada. A report in the
Annals of Oncology, Volune 13, pages 1259-1263, 2002,

reported on Aeterna’ s liquid shark extract, Neovastat. The
survival in patients with nmetastatic kidney cancer who were
treated with 240 mlliliters of Neovastat per day was nore
that twwce as long as the survival of patients treated with
60 mlliliters per day. This sane product has shown
intriguing activity in non-small cell lung cancer. It has
al so been used in prostate cancer, but | amnot yet aware of
publication of any result in prostate cancer. For those of
you interested in utilizing conplenentary therapies, this is
one form that | can reconmend. It definitely has

anti angi ogeni ¢ properties. The powdered shark cartilage
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available from health food stores is worthless, in ny
opi ni on.

On page 1685 of the Novenber 21, 2001 issue of the Journa
of the National Cancer |Institute, there is a page of

i nformati on, “Nat ur al Conpounds Show Ant i angi ogeni c
Activity.” Thi s JNCI editorial nment i oned Aet er na
Laboratories’ shar k cartil age product, Neovast at .
Unfortunately, it is not commercially available. The
product that is commercially available from Aeterna Labs is
Car Tcel . The Aeterna sales representative is Mchael Stern

(866-628- 2355/ 310- 739-1706) .

For men wth netastatic disease, | also add GMCSF and
pegyl ated interferon. Dr. Eric Small reported in the
Clinical Cancer Research journal in July 1999 that GW CSF
treatnment for patients wth hornone refractory prostate
cancer worked rather well as a single agent. The nedi an
decline in PSA was 32 percent, and there was one patient who
had over a 99 percent decline, with an inprovenent in bone
scan, and this lasted for 14+ nonths. There is another
abstract reporting results of

GMCSF in patients with advanced prostate cancer, in which
nine of 14 patients had an initial PSA decline, with a

nmedi an decline of 27 percent. GW CSF probably works by
activating sonme of the cells in your inmune system perhaps
dendritic cells. | don't know whether it is also

ant i angi ogeni ¢ or not.

W utilize GWCSF five nights in a row each week. Qur usua
dose is approximtely 200 m crograns per night, although our
dose can vary from 150 to 250 microgranms, five nights in a
row per week.

Interferon has been shown to be able to cure one or two
types of tunors that behave |ike cancers. This activity has
been reported by Dr. Judah Fol knman. Dr. Fol kman, as we
remenber, is considered the Father of Angiogenesis, having
di scovered angiostatin. In ny opinion, Dr. Folkman wll

very soon receive the Nobel Prize in Medicine for his work
i n angi ogenesi s and anti angi ogenesi s. | had the privilege
of speaking to him in Novenber 2001 at a cancer conference.

He is the one who gave ne the idea about using PEG
(pegyl ated) interferon. PEG stands for polyethyl ene glycol.

Interferon has both antiproliferative effects, nmeaning it
inhibits the growth of cancer cells, but especially in this
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slow-rel ease form has antiangiogenic effects. Pegylated
interferon is the same type of interferon that has been
commercially available for 20 years, but by adding the PEG
part to the nolecule, interferon is very slowy released
over the course of a week. W utilize a very |ow dose of
i nterferon. If we are giving regular interferon, our usua

dose is approximately 1,000,000 wunits per night, seven
nights a week. On occasion, we have had to cut the dose to
as |ow as 300,000 units per night. The highest dose | have
utilized is 2,000,000 units per night. The dosage of PEG
Intron varies.

Chenotherapy is one of the nobst potent antiangiogenic
categories of drugs avail able. However, when chenot herapy
is used in the standard fashion, that is once every three
weeks, you only get antiangiogenic benefits for a few days.

Even when we wuse our |owdose, weekly chenotherapy for

netastatic prostate cancer, we are only getting
anti angi ogenic benefits for perhaps six or seven days a
nont h. For my antiangiogenic cocktail therefore, | am
adding in |ow-dose oral continuous Cytoxan. This is truly
| ow dose chenot her apy in t he form of Cyt oxan
(cycl ophospham de). | have used as high a dose as 17,000

mlligrams of Cytoxan admnistered over two days to a
patient with malignant |ynphoma. The dose of Cytoxan that |
have chosen in our PCAAC protocol is 25 mlligrans twice a
day. W are wusing this mni-dose Cytoxan for its
anti angi ogeni c effect, rather than any antitunor effect.

When you give chenotherapy in this |ow continuous dose
regimen, it is called netronomc dosing or scheduling of
chenot herapy. An article in The Lancet Oncol ogy, Volune I1I,
Decenber 2001, pages 733-739, describes this. The article
is entitled, “Metronomi ¢ Schedul i ng: The Future of
Chenot her apy?” Met ronom ¢ chenotherapy mnimzes the toxic
effects of drugs, allow ng nore conbinations of “potentially
synergistic selective inhibitors of angiogenesis.” The
article credits an author, Hanahan, for proposing the term
“metronom ¢ dosing of cytotoxic drugs” to describe schedul es
based on |ow doses of chenotherapy given regularly,
targeti ng angi ogenesis. | started my first patient on this
type of program on Novenber 6, 2001. This article nentions
COX-2 inhibitors as being antiangi ogenic, another ingredient
in our PCAAC. It also discusses using |owdose Cytoxan
(cycl ophosphanmi de) for its atiangiogenic properties. They
go on to nention interferon having antiangiogenic effects,
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I ndependent of its wel | - docunent ed antiproliferative
activity. However, when given al one, nmet ronom ¢ dosi ng of
chenot herapy did not produce long-term anticancer effects

Hence, the need for this cocktail.

Essentially all of our patients are taking a COX 2
i nhibitor, usually Celebrex, 200 mlligrans twice a day. W
have utilized doses as high as 400 mlligrans twice a day.

For patients who are intolerant of Celebrex, we either
utilize Vioxx, 25 mlligrams per day or Bextra, 20
mlligrans per day. My discussion from the Journal of
Urol ogy regarding abstract #1199 from the Anerican Urol ogic
Associ ation, My 2002, reports on the use of Celebrex and
its effect on PSA in men with recurrent prostate cancer.
The abstract describes 13 patients with rising PSA s after

prior t r eat nent W th radi ati on t her apy or radi cal
prost at ect ony. The nmen were treated with Celebrex, 200
mlligrans twice a day. At three nonths, 92% of the
patients had a downward effect on the rate of their PSA
rise; 38% had an actual decrease in the PSA value, and an
additional 24% had stabilization in PSA's. O the renaining
five patients, four had slowing in their PSA doubling tine,

with the average doubling tine slowing threefold. Thi s
means that if their PSA doubling time was eight nonths
bef ore Cel ebrex, the doubling time on Cel ebrex |engthened to
24 nont hs. Most inportantly, there was no change in the
serum testosterone |levels in these patients. These results
suggest that COX-2 inhibitors nmay help delay disease
progression, and can help avoid the need to start or resune
hornone bl ockade. W have been recommending COX-2
i nhibitors for our patients with prostate cancer since 1999.

Close to 100% of the nmen in our practice are being treated
with a COX-2 inhibitor. Renmenber, if there is abnorma

ki dney function, COX-2 inhibitors should not be given, since
they can worsen kidney function. There are other possible
side effects, and you are urged to discuss and consider the
ri sk/ benefit ratio before deciding to be treated with a COX-
2 inhibitor. Cel ebrex can cause a skin rash; Vioxx can
cause fluid retention and/or raise the blood pressure.
Li ver and kidney blood tests nmust be nonitored while on COX-

2 inhibitors. W have seen three patients develop nouth
sores while on COX 2 inhibitors; one was on Cel ebrex; one on
Bextra, and one on Vi OxxX. This is not a reported side

effect, but if you get mouth sores, stop the nedicine and
see what happens.



Since the md-1990's, there have been sporadic reports that
an antibiotic, Biaxin, could reverse resistance to certain
types of chenotherapy for certain malignancies. The first
tunor type described was nultiple nyel ona. It seened that
patients who previously had progressed on a particular
chenot herapy went into rem ssion when Biaxin was added to
the same chenot herapy. One possible nechanism of action is
that Biaxin mght interact with bcl-2. Bcl -2 prevents a
cell from entering apoptosis or programmed cell death (cel

suicide). It is thought that Biaxin works as “an assistant”

to other nmedications and makes them nore effective. A
second antibiotic that is also thought to possibly be
beneficial is doxycycline. Either antibiotic is used in
| ower doses than are utilized to treat infection. The
benefit of these two antibiotics is not related to fighting
bacteria. |Instead, it seens to enhance the effectiveness of

ot her nedi ci nes. Antibiotics by thenselves are not
effective against cancer. Begi nning in August 2002, | have
added either doxycycline or Biaxin to a nunber of patients’

ant i angi ogeni ¢ cocktails. After one week, one patient has
had a decline in PSA It is obviously too early to

determ ne whether this strategy will work.

The Lancet Oncology article also nentioned trastuzumab or
what is commercially called Herceptin. This anti epi der mal
growh factor receptor agent also inhibits angiogenesis.
Its effect is potentiated by sone cytotoxic drugs. Thi s
article points out that thalidomde is another worthy drug
in their theoretical treatnent cocktail. They then nention
that long-termtreatnment with daily | ow doses of interferon
resulted in a high cure rate of infants wth life-
threatening henangi onas, wi t hout evi dence of acquired
resi st ance. Thi s is what else is uni que  about
anti angi ogenic drugs, because you are targeting a nornal
cell, that is the cells that line the blood vessels or
vascul ar endot hel i al cells. Therefore, the risk of
acquiring drug resistance is nmuch reduced. Cancer cells that
are exposed to chenotherapy are constantly trying to nutate,

and acquire drug resistance. This article tal ks about how
these various antiangiogenic drugs mght represent the
future way to treat cancer. In our practice, the future is
NOW.

Intriguing data beginning in the 1970's has suggested that
anti coagul ants nay have sone type of anticancer effect. For
patients with netastatic cancer, sone studies have shown
chenot herapy plus anticoagulants to have superior survival
conpared to the sane chenot herapy al one. Coumadin, or its
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generic version warfarin, in my opinion, is not as effective
as the injectable anticoagulants. In the past, the only
I njectable anticoagulant was heparin. In the 1990's,
however, safer and longer-acting fornms of heparin becane

avail able; the so-called |ow-nolecular weight heparins. An
exanple of this is Lovenox. Lovenox is given once every 24
hour s. There have been many nore studies suggesting that
these injectable anticoagulants have antitunor activity.
Sinplistically, one can picture that in order for a cancer
cell to successfully netastasize, it nust travel through the

bl ood stream and settle I n bone, for exanpl e.
Anti coagul ants can meke it nuch nore difficult for these
cancer cells to “stick” to the bone. It turns out that the
anti t unor qualities of anticoagulants are rnmuch nore
conplicated than this. In addition, anticoagulants block
multiple different processes, all of which result in
antitunor benefit. A Wall Street Journal article from

January 22, 2002 referenced an article appearing in the
National Acadeny of Science describing this antitunor
property  of heparan-type products. They specifically
reference the fact that anticoagulants inhibit the growth of
prostate cancer cells in mce.

Al though it Is controversial, I am confi dent t hat
anti coagul ants do exert sone type of anticancer effect. How
much of an effect, | cannot say; which cancers nost benefit

from anticoagulant use is not yet known; and the relative
benefit from wusing anticoagulants as anticancer agents
conpared to the possible risk of bleeding is also not known.
Once again, in ny opinion, Lovenox is probably safer to use
than Coumadin, and in patients with netastatic cancer, |
favor Lovenox. One additional benefit of anticoagulants in
patients with netastatic cancer is the fact that they also
obvi ously prevent blood clots. Up to 25 percent of patients
W th netastatic cancer do devel op bl ood clots.
Anti coagul ants are only indicated to treat or prevent bl ood
clots, but off-label use of drugs and pharnmaceuticals is
permtted if the patient is well-infornmed of the risks and
benefits. Whet her any of the anticancer properties of
anticoagul ants are related to an antiangiogenic effect is
not known to me. | believe Lovenox adds substantial benefit
to this treatnent reginen, and nost of the time | recomrend
that patients be treated with Lovenox unless they have a
pre-exi sting bl eedi ng condi tion or sone ot her
contraindication to receiving anticoagul ants.

The use of mul ti -target therapeutic strategies, in
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particul ar inhibitors of angi ogenesis wth netronomc
schedules of cytotoxic agents, is to achieve long-term
control of cancer, or induce a dormant state in residual
areas of tunor, wthout unacceptable toxic effects. It
appears that survival tinme depends nore on nerely containing
cancer than on actually shrinking it. The goal of
chenot herapy has always been to shrink cancer. We nust
realistically appreciate that we are not going to be able to
cure metastatic prostate cancer. We can, however, achieve
very long-term control. | continue to be trenendously

I npressed with the response to this antiangi ogenic cocktail.
A nunber of nmen with nmetastatic, hornone refractory prostate
cancer whose PSA's were not controlled in spite of hornone
bl ockade and chenot herapy have continued to respond to this

anti angi ogenic cocktail. The first patient was treated
beginning in Novenber 2001. Briefly, in men wth
netastatic, hornone refractory prostate cancer, | utilize
chenot herapy plus hornone bl ockade to debul k the body of as
much netastatic cancer as possible. After that, | swtch
men to the antiangi ogenic cocktail and continue with hornone
bl ockade. In those nen whose PSA's remain controlled for an
additional tw or three nonths, | often stop hornone
bl ockade conpletely, and actually add hi gh-dose testosterone
to their antiangiogenic cocktail. That is a discussion for

anot her paper.

There is also a patient in our practice who has a condition
called “netastatic cancer of unknown origin.” He has been
on the antiangi ogenic cocktail since Decenber 2001. Every
three nonths, CT scans are obtained to assess his response
to treatnent. He started out with a nmassive anount of
di sease in his abdonmen and pelvis. You could literally feel
a cantal oupe-sized, rock-hard nmass in his pelvis prior to
AAC. After a few nonths treatnent, the nass has conpletely
di sappeared by exam It does persist on CT scans, but each
CT scan shows further reduction in size.

Anot her patient with netastatic ovarian cancer continues to
respond to her antiangiogenic cocktail, and has avoi ded the
need to go back on chenot herapy for the past year.

These patients are being treated with GWCSF, interferon,
Proscar, Celebrex, Herceptin, thalidom de, |ow-dose Cytoxan
and Lovenox (or Counadin).

If these results are sustainable, and | enphatically
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enphasize, if the results are sustainable, then this will be
one of the few true mracles in nedicine that | have been
privileged to observe. A response after all known

chenot herapies failed would be a clinical triunph, but until
it is a sustained rem ssion, it cannot be |abeled anything
nore than that. Let us all hope and pray that we are
wWitness to a mracle. (I'n oncol ogy, a mracul ous rem ssion
Is something that lasts nore than nine to 12 nonths in
someone who has previously progressed after all known
effective treatnents.) Perhaps if | were a patient, | would
save the word mracle for a cure, but an oncol ogi st wel cones
any maj or advance since they occur far too infrequently.

This paper was originally witten on January 25, 2002, ny

bi rt hday. | additionally announced in that paper that ny
daughter-in-law gave birth to nmy first ever granddaughter
Rachel . Bot h grandsons, Sanuel and Max, continue to do

superbly well.
Be happy,
Be wel |,

Li ve | ong and prosper,

DR. BOB

Revi sed 9/7/02

**  None of the above should be construed as nedical advice
or consultation, and anything discussed in this paper is
meant for information only. Al l medi cal treatnments,
consul tations, decisions and reconmendations can only be
made by the patient and his/her treating physician.



