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Physicians are arming the immune syste

By Jeff Samoray

raditionally, most cancer

treatments involve some

combination of chemo-

therapy, radiation therapy,
and surgery. But what if physicians
could supplement these therapies by
helping the immune system—our
body’s natural defense mechanism—
detect these tumors and destroy
them? What if you could receive a
vaccination that helped your body
fight cancer indefinitely?

That’s the exciting direction re-
searchers are taking toward poten-
tially groundbreaking treatments
with immunotherapy.

Recently, encouraging develop-
ments in the field of immunotherapy
are offering exciting evidence that
this form of cancer treatment may of-
fer hope for patients facing aggressive
cancers. Within the past two years,
the US Food and Drug Administra-
tion (FDA) approved two new im-
munotherapy drugs—one for pros-

tate cancer and one for melanoma.
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Additionally, the 2011 Nobel Prize
in physiology was awarded to three
scientists who are credited with dis-
coveries that have helped create new
vaccines that enable the immune
system to attack tumors. All of these
developments speak to the expanding
role that immunotherapy may play in
the cancer treatment landscape of the
future—and to the possibilities they
offer today’s patients.

Boosting the Immune
System

“Immunotherapy is any kind of treat-
ment that works by stimulating the
patient’s immune system,” says David
Berd, MD, national director of im-
munotherapy and a medical oncolo-
gist at Cancer Treatment Centers of
America” in Philadelphia, Pennsyl-
vania. “With cancer patients, immu-
notherapy usually works best against
small tumors. The best candidates are

patients who have a small number of

0 seek and destroy cancerous tumors.

cancer cells remaining after surgery.”

Immunotherapy treatments can
stimulate the patient’s immune sys-
tem to work harder, slow the growth
or spread of tumors, and enhance
normal immune system functions.

Researchers have explored the im-

pact of immunotherapy against most

cancer types, though the majority of
studies have involved melanoma and
kidney cancer.

There are three main types of im-
munotherapy treatments:

e  Active immunotherapy involves
vaccine injections (similar to the
polio vaccine) that stimulate the
patient to generate a permanent
immune response to disease.

*  Passive immunotherapy works by
administering lab-created anti-
bodies (or immune system com-
ponents) to fight off disease. The
rabies antiserum is one example:
it kills the virus but does not pro-

vide permanent immunity.
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*  Adoptive immunotherapy is the
most complex form. Scientists
harvest T-cells from the patient
by drawing blood. In the labo-
ratory the T-cells are activated
with a specific antibody, which
programs them to find and at-
tack tumors. After the “boosted”
T-cells are transferred back to
the body, they not only seek and
destroy tumors but also transfer
their function to existing cells,
thereby enhancing the patient’s
natural immune system.

“Adoptive immunotherapy can
potentially generate a permanent im-
mune system response to the disease,”
says Dr. Berd. “The T-cells are trained
to respond to a particular type of can-
cer cell. Once transferred back to the
body, the T-cells can remain active
indefinitely.”

Applying immunotherapy to can-
cer is not a new idea. Researchers have
studied and tested the treatment with
cancer patients since the 1920s. In-
terest in continuing the research has
wavered since then, based on the vari-
able success of clinical studies.

“Every time there’s been an ad-
vance in basic immunology, research-
ers have tried to apply immunother-
apy to cancer,” Dr. Berd says. “Some
immunotherapy studies are spectac-
ularly effective; others aren’t. Clinical
outcomes depend on a number of fac-
tors. Currently, there is great interest
in immunotherapy because of the two
drugs that have received FDA approv-
al: Provenge” (sipuleucel-T) for pros-

tate cancer and Yervoy” (ipilimumab)
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for late-stage melanoma patients. These
are the first effective cancer-fighting im-

munotherapy drugs on the market.”

Long-Term Therapy

At the Karmanos Cancer Institute in
Detroit, Michigan, researchers are con-
ducting a clinical study applying adop-
tive immunotherapy to several patient
groups, including women with one of
the deadliest forms of the disease: triple-
negative breast cancer.

This type of breast cancer is gener-
ally more aggressive than other forms
of the disease. It’s also more difficult to
treat because the cancer cells have few
or no receptors that respond to tradi-
tional chemotherapy. About 26 percent
of African-American women with breast
cancer are triple-negative compared with
15 percent of White women. The recur-
rence rate can be as high as 80 percent
after chemotherapy and surgery due to
the persistent nature of the disease.

The Karmanos study will help deter-
mine if activated T-cells in combina-
tion with neoadjuvant chemotherapy
(administered before surgery) increase
complete pathologic remission or elimi-
nation of the disease.

“The wusual incidence of complete
pathologic remission [no disease found
at the time of surgery] after neoadju-
vant chemotherapy for patients without
immunotherapy is 20 percent; our goal
is to double that,” says Lawrence Lum,
MD, DSc, professor of oncology, medi-
cine, immunology, and microbiology at
Karmanos and Wayne State University
School of Medicine. Dr. Lum is the prin-

cipal investigator on the study and a pio-

neer in developing new antibodies that
target specific tumors.

“Our immune system’s T-cells mount
the body’s strongest anti-tumor re-
sponse,” Dr. Lum says. “The exciting
part about adoptive immunotherapy is
the potential long-term result. If we can
vaccinate the patient’s immune system
using activated T-cells, the tumor-killing
effect can last from months to years.”

It’s too early to tell if targeted T-cell
infusion can improve outcomes for pa-
tients with triple-negative breast cancer,
but a separate clinical study conducted
by Dr. Lum has shown some promise.'
Patients with stage IV breast cancer who
received infusions of activated T-cells
had an overall survival rate nearly two to
three times longer than that of patients
who received conventional treatment.

“Vaccinating patients against their
own tumors and achieving a long-term
anti-tumor effect is our goal,” Dr. Lum
says. “I think immunotherapy has great
potential for the future, and investiga-
tors are making some progress. We don’t
expect to hit a home run with immu-
notherapy itself, but if we can discover
the optimal method of using immuno-
therapy in combination with standard
therapies, we’ll take the next step toward

finding a cure.” crrhrive
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