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Totalprestige spoke to Dr. Amit 
Kumar, President and CEO of 
Anixa Biosciences and Dr Vin-
cent Tuohy of the Cleveland 

Clinic about their partnership in devel-
oping a breast cancer vaccine that could 
potentially eliminate breast cancer as a 
disease. That is a bold statement, but ani-
mal studies have demonstrated spectacular 
results and the United States government 
has agreed to fund the beginning of human 
studies. The technology was developed at 
the Cleveland Clinic by Dr. Tuohy and 
his research team, based on the discover-
ies they made regarding how breast cancer 
forms. Dr. Tuohy and the Cleveland Clinic 

have partnered with Dr. Amit Kumar and 
his Silicon Valley biotech company, Anixa 
Biosciences (NASDAQ:ANIX), to begin 
testing in humans and should the data mir-
ror the data in animals, take the technology 
to commercialization.

Dr. Kumar, can you give us a little back-
ground about Anixa and how you came 
to the company? What excited you about 
Anixa?

Anixa is a relatively new biotechnology 
company. The predecessor company was 
a failed company in the electronics and IP 
licensing industry. When I got involved 

at the board level, the company had been 
delisted and was on the verge of going out 
of business. Over a period of time, we fi-
nanced the company, and brought it back 
onto NASDAQ. 

In July 2017, I was Chairman of the Board, 
and at that time, I took on the additional 
roles of President and CEO, and we re-po-
sitioned the company as a biotech working 
on many exciting projects, of which the 
breast cancer vaccine is one. 

Our stock is traded on NASDAQ, the 
stock symbol is ANIX, and the website is 
www.anixa.com

Anixa is also very different from other bio-
tech companies. We are executing a busi-
ness model that has us working with the 
best cancer centers in the world to help 
develop and validate our products. 

This strategy enables us work to on multi-
ple, diverse projects that each have poten-
tial multi-billion dollars of value as well as 
tremendous value for cancer patients. 

In that light, we are working on a liquid bi-
opsy technology for early cancer detection, 
a therapy for ovarian cancer as well as the 
vaccine for breast cancer.  
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Your partnership with the Cleveland 
Clinic envisions a new approach to ad-
dressing breast cancer thanks to Dr 
Vince Tuohy’s research. Can you tell us 
how you and the Cleveland Clinic began 
working together?

I met Tony Giordano, who is a business 
development executive at the Cleveland 
Clinic, in early 2019. He introduced me to 
the breast cancer vaccine technology that 
Vince Tuohy had developed, and I was very 
intrigued. 

After meeting Vince as well as his R&D 
and clinical team at the Cleveland Clin-
ic, and reviewing the animal data that 
they had completed, I was sold. I felt that 
Vince’s approach was a pathway to possi-
bly eliminating some of the most aggres-
sive forms of breast cancer and possibly all 
breast cancers. 

Vaccination against infectious diseases like 
small-pox, polio, and many others have 
had a profound effect on human health. 
In fact, vaccines have enabled mankind to 
completely eliminate some of these diseas-
es. Before vaccines, some of these diseases 
were scourges on humanity. 

A few years ago, the first cancer vaccine was 
approved. This vaccine targets the cause of 
cervical cancer, as well as some other can-
cers. 

With this vaccine, we feel that within a 
generation, we can eliminate cervical can-
cer in the US, and if we can get this vaccine 
to the developing world, we can eliminate 
cervical cancer in the same way we have in-
fectious diseases like small pox.

When I saw what Vince had done at the 
Cleveland Clinic, I realized his technology 
could potentially do the same with breast 
cancer. Breast cancer is the most common 
cancer in women, and a few men contract 
breast cancer as well. 

In the US alone, we spend close to $50 bil-
lion annually diagnosing, treating and per-
forming research on breast cancer. If you 
count the supportive care, missed work, 
and other non-direct costs, the economic 
cost is exponentially higher. 

Worldwide, the number is even bigger. I 
am just talking about the economic value. 
We should not forget about the deaths, the 
debilitating surgeries, and the impact on 
the family  enduring a battle with cancer. 
In addition, many women are getting pro-

In 2019, it was estimated over 268,000 
women in the US would be diagnosed 
with invasive breast cancer. What will 
these numbers look like in the future if 
the revolutionary approach created by 
Dr Vince Tuohy is successful?

If in humans the performance is similar 
to what it was in animals, none of these 
268,000 women will get breast cancer and 
no woman should die of breast cancer. Can 
you imagine a world where women don’t 
have to worry about the most common 

phylactic (preventative) mastectomies even 
though they are healthy, just because they 
do not want to get cancer. 

One high-profile case was that of movie 
star Angelina Jolie who had her breasts and 
ovaries removed so she would not contract 
cancer in those organs, because her heredity 
put her at high-risk.  

Vince’s technology has the potential to 
eliminate breast cancer. Imagine if this 
works in humans as wellas it works in the 
animal studies. 

In that case, women would simply get an 
injection and perhaps a booster shot, and 
may never have to worry about disfiguring 
and painful preventative surgery or con-
tracting breast cancer at all. 

That would change the paradigm of cancer 
care and have an immeasurable impact on 
patients as well as our healthcare system.

Anixa Biosciences has been working on the 
fight against cancer for some time. The com-
pany’s partnership with the Cleveland Clinic 
is a logical step in building a better future 
that is able to combat cancers. The two groups 
will now lead the fight together and could be 
the ones to eliminate breast cancer completely. 

Anixa Biosciences has been in a fight 
against cancer for some time now. How 
will partnering with the Cleveland Clin-
ic improve your work at Anixa?

Our company partners with key scientists 
in academia to work on projects that we 
think will have great impact on cancer. We 
have two other programs in our portfolio. 

One project is a liquid biopsy to try to 
identify cancer at the earliest stages. We 
know that treating early stage cancers are 
much more successful than later stage can-
cers. 

A third project is a specialized technique 
to treat ovarian cancer, a cancer that has 
not had any real improved therapies for 
decades. 

But I feel the vaccine technology that we 
are developing with the Cleveland Clinic 
could have the greatest impact. 

Cleveland Clinic is regularly ranked as 
the best hospital in the US and the entire 
world. It is an honor for a young, small 
company like ours to be working with an 
institution of such high repute. 

form of cancer in women? What an amaz-
ing world that would be.  

If successful in treating breast cancer, is 
there a chance the vaccination created 
by Dr Tuohy can be used to treat other 
forms of cancer?

That is a very good question. The approach 
that Vince is using to develop the breast 
cancer vaccine, can be used for other can-
cer vaccines as well. In fact, Vince has also 
developed an approach to vaccinate against 

Obviously, it is too early to tell just what 
the partnership will be able to accom-
plish. That said, how do you see this 
working relationship changing medicine 
and the treatment of cancer?

The Cleveland Clinic team has been work-
ing on this vaccine for nearly a decade. So, 
there is a lot of research data. One of the 
most compelling pieces of data was the 
animal study testing the vaccination ap-
proach. 

Vince took a mouse that is genetically 
engineered to contract breast cancer. He 
immunized a group of these mice with his 
vaccine and had an equal number of the 
same type of mice injected with everything 
but the vaccine. 

Of the mice that got the vaccine, 100% 
of them did not get cancer. Of the control 
mice, 80% of them presented with breast 
cancer and died. It is rare to have such 
night and day experimental result. 

If this vaccine works in humans in the 
same way, we would expect all women who 
got vaccinated to never get breast cancer. 
Our plan is to work with Vince and the 
Cleveland Clinic to help take this vaccine 
into human testing. 

The animal data is very compelling, but we 
have to prove it works as well in humans 
and that requires human trials under the 
guidance of the US Food and Drug Ad-
ministration. We hope to begin those trials 
in the coming year.

What can Anixa Biosciences offer Dr Tu-
ohy in his work and development of the 
vaccine to fight breast cancer?

We will work with the team to begin and 
progress the clinical trial work. There are a 
number of steps, some of which are rela-
tively quick and some of which will be long 
and expensive. 

We hope to work hand in hand with the 
Cleveland Clinic to progress the technolo-
gy and to bring additional corporate part-
ners to the table as well, when the trials get 
larger and once we near commercialization. 

Over a quarter of a million women in the US 
will be diagnosed with invasive breast cancer 
in 2019. The number is staggering, but if the 
Breast Cancer Vaccine created by Anixa Bio-
sciences and the Cleveland Clinic is successful, 
then that number could drop to an incredibly 
low figure. That figure could be zero.

ovarian cancer, but that program is a year 
or two away from human testing. As we go 
forward, we hope to work with Vince on 
other cancer vaccines.

In 2018, it was claimed over 608,000 
people in the US died of cancer. With 
new research being completed, do you 
see these numbers dropping in the next 
10 years, staying the same, or increasing 
due to lifestyle choice?

I believe those numbers will get smaller.  
There are a number of factors that will 
drive those numbers lower. 

I am a member of the Board of Directors of 
the American Cancer Society, which is the 
larger cancer fighting charity in the world. 

We monitor carefully the cancer rates, 
mortality and other factors. Statistics show 
that one in two men will get cancer in their 
lifetime and one in three women will as 
well. 

We feel that the number of deaths will de-
cline due to lifestyle changes (reduction in 
smoking, healthier lifestyles, etc.), early de-
tection, and most importantly prevention. 

In addition, our understanding of how the 
immune system battles cancer is advancing 
quickly. Those scientific advancements will 
enable better ways to treat and prevent can-
cer, like Vince Tuohy’s vaccine technology.

We previously spoke in 2018 about 
Anixa Biosciences (formerly ITUS Cor-
poration) and the early cancer detection 
technology it was working on. Can you 
tell us about any new developments 
Anixa Biosciences has made since then?

Yes, we will be launching later this year, 
our first product for detection of prostate 
cancer. 

We are rapidly completing the steps nec-
essary to launch this test and we hope to 
have an impact on the way prostate cancer 
is diagnosed in this country.  

You believe in being more proactive in 
the fight against cancer. How can mod-
ern medicine be more proactive in the 
search and treatment of cancer in pa-
tients? 

If one studies the advances we have made 
in cancer care over the last century, there 
are some key points that emerged. The big-
gest impact on mortality has come from 



“Such a program is long 
overdue because it is 

simply unacceptable that 
in the United States, 

one in eight women will 
develop breast cancer, one 
in six men will develop 

prostate cancer, and 
ovarian cancer kills most 
of the women soon after 

their diagnosis.”



early detection and elimination of high-
risk behavior like smoking. While we have 
made great advances in therapies, the im-
pact there has been modest. 

That is why I am a firm believer in early 
detection and prevention. Prevention can 
be achieved in a number of ways, including 
lifestyle changes but also vaccination once 
proper vaccines can be developed.

treatment for established growing TNBC, 
but its greatest effectiveness occurs when it 
is used prophylactically to prevent tumors 
from growing in the first place.

How long has it taken from creating the 
vaccine to reach this point in your re-
search?

Actually, I conceived this plan in 2002, 
and immediately started assembling the 
reagents and mice needed to test our “re-
tired protein” hypothesis whereby normal 
self-proteins that are expressed in adult-on-
set cancers but are “retired” from expres-
sion in normal cells due to the natural 
aging process can serve as viable vaccine 
targets for inducing safe and effective can-
cer prophylaxis. 

This took several years to test and we pub-
lished the results in Nature Medicine in 
2010. It took a very long time to get the 
grant funding to move this discovery into 
clinical trials but we managed to do so in 
2017 and are preparing to test our vaccine 
in phase I clinical trials very soon.

How significant is your partnership with 
Anixa Biosciences in the development of 
the Breast Cancer Vaccine?

I cannot say enough about the importance 
of our partnership with Anixa Biosciences. 

I have been spearheading the movement of 
our breast cancer vaccine from discovery 
and development, through the FDA regu-
latory process, and into clinical testing. 

This effort has been very difficult and often 
very frustrating. I am lucky to have a very 
talented and dedicated team at the Cleve-
land Clinic to facilitate this effort, but now 
I have a very supportive CEO in Dr. Amit 
Kumar who recognizes the feasibility of 
our vaccine in creating a paradigm change 
in controlling breast cancer and ovarian 
cancer. 

Dr Tuohy’s and the Cleveland Clinic’s break-
through vaccine has been years in the making. 
The group has been hard at work for nearly 
two decades from the initial plan to this stage. 
There has been a lot of work, funding, and 
trials that have gone into the vaccine. Now, 
he is ready to take it to the next level alongside 
Anixa Biosciences in hopes that someday soon 
women around the world will be given the 
vaccine to prevent breast cancer. 

I think the support from Anixa and Dr 
Kumar guarantees the completion of our 
clinical trials and has already been produc-
tive with submission of a joint application 
for funding. 

I am delighted to continue working with 
Anixa and Dr. Kumar and look forward for 
some time to come to a successful and pro-
ductive relationship. 

Although things are moving forward quick-
ly for the Breast Cancer Vaccine, Dr Tuohy 
stresses that things take time and it could be 
a while until the vaccine is made available to 
women. Due to the research, testing, trials, 
and reviews that go into the vaccine, commer-
cialization may be years away. 

When will the Breast Cancer Vaccine go 
into clinical trials with real patients?

We are currently assembling our applica-
tion to the FDA and plan to submit our 
application by the end of 2019.  

We hope to have permission from the FDA 
to vaccinate human subjects soon thereaf-
ter. We anticipate starting our recruitment 
of test subjects for determining the safety 
and dosage of our vaccine in a phase I clin-
ical trial by mid in 2020.

If the vaccine is found to be effective in 
the fight against breast cancer, how long 
until it can go into production and be 
used in everyday medicine?

This question is always very difficult to an-
swer because it requires substantial specu-
lation on my part in anticipating whether 
the FDA will allow us to assess early effi-
cacy of our vaccine using molecular indi-
cators rather than waiting for complete 
overall survival data. 

The latter data could take ten years or more 
to collect and the FDA will rightfully be 
very cautious about safety before allowing 

Dr. Tuohy, first off, can you tell us about 
the Breast Cancer Vaccine and how it tar-
gets cancer cells in women?

We modeled the breast cancer vaccine on 
the childhood vaccine program that pro-
tects against infectious diseases by provid-
ing pre-emptive immunity against attenu-
ated pathogens before children engage the 
disease-causing variant. 

This prophylactic model is largely responsi-
ble for the dramatic increase in human life 
expectancy that occurred during the 20th 
century. 

Our challenge was to develop an adult vac-
cine program that would provide pre-emp-
tive immunity against adult onset diseases 
like breast cancer. 

However, the immunity we needed to pre-
vent breast cancer is very different from 
the more conventional antibody-mediated 
immunity that protects against infectious 
diseases. 

We had to create a cell-mediated immunity 
that recognizes the emerging breast tumors 
and prevents them from growing into ma-
ture destructive cancers. 

Also, we had to do this without induc-
ing collateral damage against any normal 
tissues and without being able to target a 
pathogen because breast cancer and most 
other cancers are not associated with any 
definitive disease-causing pathogen. This 
was quite a challenge.  

We identified a protein called α-lactalbu-
min that is produced exclusively in the 
normal breast tissues only during lactation 
and is not expressed at any other time in 
any other normal tissues. 

However, when breast cancer develops, this 
protein is once again produced. When we 
induced a powerful cell-mediated immuni-
ty to this protein in mice, it protected them 
from developing breast tumors and also in-
hibited the growth of established tumors 
and did so without inducing any detectable 
damage to any normal tissues. 

We subsequently found that α-lactalbumin 
is particularly expressed in triple negative 
breast cancers (TNBC), the most aggres-
sive and lethal form of breast cancer and 
the most common form of this disease 
occurring in women at high genetic risk. 
Therefore, we believe the breast cancer im-
munity that we created can be effective as a 

our vaccine to have widespread use. In any 
event, no matter how long it may take, we 
must not hesitate to keep moving forward 
with our vision of a world without breast 
cancer.  

Dr. Kumar has previously alluded to the 
Breast Cancer Vaccine being used in a 
similar way to children being vaccinat-
ed against smallpox and other prevent-
able diseases. How significant would this 
medicine be to the world’s population?

We are always mindful of the fact that 
smallpox was once seen as an incurable dis-
ease that ravaged young people. However, 
the smallpox vaccine eradicated eliminated 
the disease in children making it nearly ob-
solete. 

Now, it is hoped that the breast cancer vac-
cine will offer a pre-emptive strike against 
the most lethal form of breast cancer and 
prevent women from ever having to face it. 

Current estimates indicate that by 2020, 
Medicare reimbursement costs for breast 
cancer will likely exceed $20bn annually. 

Considering that the median age of diag-
nosis of breast cancer is 62 years,. these 
costs represent less than half of the total 
annual costs. Thus, in 2020 and every year 
thereafter, the costs to Americans for breast 
cancer will exceed $40bn annually. 

These built-in costs of breast cancer cer-
tainly dwarf whatever expenses may be 
needed to finance clinical trials for primary 
immunoprevention of this disease.  

Successful induction of pre-emptive im-
munity against breast cancer would clear-
ly have a dramatic impact on reducing 
the overall tumor burden in the USA and 
thereby reduce our annual healthcare costs. 

In the USA, there are over 268,000 new 
cases of breast cancer diagnosed each year, 
and worldwide there are close to 2 million 
new cases anticipated to be diagnosed year-
ly. 

I would think that the cost of screening, 
diagnosis, and treatment of breast cancer 
worldwide may conservatively cost at least 
$100bn a year. Thus, I think a preventive 
vaccine would have an enormous impact 
on global healthcare costs. I never really 
thought about the global impact of my 
work and am quite staggered by this poten-
tial. I cannot think of anything more im-
pactful that I could do other than creating 

“ANIXA IS ALSO VERY DIFFERENT 
FROM OTHER BIOTECH COMPANIES. WE 

ARE EXECUTING A BUSINESS MODEL 
THAT HAS US WORKING WITH THE BEST 
CANCER CENTERS IN THE WORLD TO 
HELP DEVELOP AND VALIDATE OUR 

PRODUCTS.”



and testing vaccines to prevent adult-onset 
cancers and finally addressing these great 
unmet needs in our healthcare. I couldn’t 
be more excited about the possibilities of 
such a paradigm-changing strategy for con-
trolling so many lethal diseases that impact 
so many lives worldwide.

The Breast Cancer Vaccine would be 
used to vaccinate women over 40-years 
old at risk of cancer.  Is there a chance 
it could be used on younger women as a 
preventative measure?

We have certainly made arguments in the 
past about how our vaccine that targets a 
lactation protein can be administered to 
women over 40 years of age because 95% of 
all breast cancers occur in women over 40 
and only 3% of children are born to wom-
en over 40. It seemed to us in the beginning 
that most 40-year-old women have ended 
their childbearing years and have entered 
their breast cancer susceptibility years and 
could get vaccinated against α-lactalbumin 
without adversely affecting lactation.  

However, we now realize that women with 
the greatest need for a preventive vaccine 
are those at high-risk due to carrying mu-
tations in their BRCA1 or BRCA2 genes. 
About 70% of women with these muta-
tions develop breast cancer in their life-
time, and the most common form of breast 
cancer that they get is TNBC. Thus, ulti-
mately, we would like to make our vaccine 
available to women that have completed 
their childbearing years. However, for our 
initial clinical trials, we will focus on wom-
en at high genetic risk who have the great-
est need for a preventive vaccine since their 
only alternative to lower their breast cancer 
risk is bilateral mastectomy and subsequent 
reconstructive plastic surgery. Personally, I 
think a preventive vaccine is a much less 
traumatic and a much more civilized alter-
native to such traumatic surgical interven-
tion. 

If successful in the next stage of trials, 
would you move onto developing a vac-
cine for other types of cancers such as 
testicular or ovarian cancer?

We did develop a vaccine for testicular stro-
mal cell cancer a few years ago. It was very 
effective in our preclinical studies in mice. 
However, the incidence of this disease in 
humans is very low making it extremely 
difficult to recruit sufficient patients for 
clinical testing and extremely difficult to 
secure the funding for such a rare though 
very lethal form of testicular cancer. We are 

much more focused now on our ovarian 
cancer vaccine which is designed to prevent 
ovarian cancer, the most lethal of all fe-
male-specific cancers. To me, ovarian can-
cer is a disease that screams “PREVENT 
ME!!” because it is typically diagnosed late 
at advanced stages, resistance to treatment 
is common, and 52% of all women die 
from this disease within five years of their 
diagnosis. 

We have already applied for funding to 
complete the preclinical studies for our 
ovarian cancer vaccine and hope to start 
clinical trials within the next year or two. 
What strikes me today is that we have no 
adult vaccination program to prevent the 
cancers we confront with age. 

Such a program is long overdue because it 
is simply unacceptable that in the United 
States, one in eight women will develop 
breast cancer, one in six men will devel-
op prostate cancer, and ovarian cancer 
kills most of the women soon after their 
diagnosis. The 21st century must bring us 
safe and effective pre-emptive immuni-
ty against these common and lethal adult 
onset cancers and extend human life ex-
pectancy in the same way that childhood 
vaccinations did in the 20th century. This 
to me is the real “moonshot” program.  It 
is my dream that when my grandchildren 
reach middle age, they get their breast, 
ovarian, and prostate cancer vaccines and 
are thereby protected from these diseases in 
the same way they were protected from so 
many infectious diseases by the childhood 
vaccination program. Indeed, the job of 
our immune system is to keep us healthy, 
but to do this, it needs instructions, and 
vaccines are simply instructions for our im-
mune system, so it knows exactly what to 
do to protect us from disease. I think we 
have only just begun to realize how much 
disease protection our immune system can 
provide. It is an exciting time for testing 
the limits of what our immune system can 
do to control so many cancers.  

Dr Tuohy, the Cleveland clinic previous-
ly received $6.2 million in grant money 
from the US Department of Defense. 
What was the DoD’s role in the devel-
opment of the vaccine and motivation 
behind granting the funds?

At first, it may seem surprising that the De-
partment of Defense would be interested 
in supporting efforts to prevent breast can-
cer. However, it is a little-known fact that 
military families have a higher incidence of 
breast cancer than the rest of the American 

population. We don’t know why this is the 
case, but it is nevertheless a good reason for 
the DoD to finance our proposal and pro-
vide the funding needed to test our breast 
cancer vaccine in clinical trials.  

How will treating patients before they 
develop breast cancer rather than after 
they develop it change medicine? 

I think it is important to change the lan-
guage here. We are not treating patients be-
fore they develop disease because treatment 
implies that there is a disease in place to 
begin with. Administration of a preventive 
vaccine for breast cancer is the opposite 
of a treatment because prevention implies 
that the disease never occurs and precludes 
any need for treatment.  

Our breast cancer vaccine is designed to 
prevent the need for treatment. Our ap-
proach represents a paradigm change in 
the way to control breast cancer, ovarian 
cancer, and hopefully other adult-on-
set cancers. Instead of waiting for these 
cancers to occur and going on offense to 
beat the daylights out of the cancer (and 
the patient) with surgery, chemotherapy, 
radiation therapy, hormone therapy, and 
immunotherapy, we are going on defense 
before the cancer appears so we can reduce 
the overall tumor burden and the need for 
treatment. 

Such a paradigm change brings with it a 
wonderful opportunity to dramatically al-
ter the natural history of these adult on-
set cancers.  I am delighted to have this 
opportunity and eagerly look forward to 
determine whether we can eliminate sev-
eral adult-onset cancers in our lifetimes. I 
cannot begin to tell you how excited I am 
about this opportunity and how excited 
our entire team is in being involved in this 
magnificent journey with Dr. Kumar and 
Anixa Biosciences.

So, what would the world be like without 
breast cancer? It is a world that many be-
lieved would never occur. However, with 
Anixa Biosciences and the Cleveland Clinic 
working together, they are attempting to elim-
inate one of the worst diseases in the world to-
day. Vaccines to eliminate childhood diseases 
changed the world in the 20th century. Now, 
vaccines to prevent cancer in adults could be 
the major medical breakthrough of the 21st 
century. 

For more information, please visit 
https://my.clevelandclinic.org/ and 
https://www.anixa.com/

DR. VINCENT TUOHY
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