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Personalized Medicine and Breast Cancer
Daniela M. Vogt Weisenhorn

Personalized medicine has significantly changed the
treatment of breast cancer in recent years and enables
a more individualized therapy. While standard treat-
ments such as chemotherapy or radiation were often
applied to all patients in the past, today — thanks to per-
sonalized medicine, also known as precision medicine
—an individualized approach has become the standard.
Genetic tests now allow for precise determination of
which therapy is best suited for a patient. Below, vari-
ous therapeutic approaches made possible by perso-
nalized medicine are described.
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Charity stamp in support of breast cancer research with ]
the pink ribbon symbolizing breast cancer (I would like Hormone receptor-posi-
to understand the symbolism of the tattoo — but unfortu- tive breast cancer: Hor-
nately, | couldnt find anything on it — Aland Islands, mone therapy as a tar-
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geted treatment: A signifi-
cant example is hormone receptor-positive breast can-
cer, which accounts for about 70% of all breast cancer
cases. In these cases, tumor growth is stimulated by
hormones such as estrogen (ER-positive) or progester-
one (PR-positive). For these patients, hormone therapy
is used to inhibit the growth of hormone-dependent tu-
mors. Medications used include tamoxifen and aroma-
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s Hormones control the
tase inhibitors such as anastrozole, letrozole, and ex- growth of breast tissue
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estrogen or reduce its production in the body. The the growth of l}reast can-
Herceptin is adminis-  choice of hormone therapy depends on genetic and ig;s)(Eq“ato”a' Guinea
Ef(;etir 199;2?6‘"6”0”5'3’ hormonal tests of the tumor tissue, which determine the

appropriate approach.HER2-positiver Brustkrebs:

Targeted antibody therapy with Herceptin: Another significant advance in personalized breast cancer
therapy concerns HER2-positive breast cancer. This accounts for about 20% of breast cancer cases, with
tumor growth being accelerated by an overexpression of the HER2 protein. In the past, this aggressive
form of breast cancer often led to a poor prognosis. However, with the discovery of the link between HER2
and tumor growth, a targeted drug was developed: Herceptin (trastuzumab). Herceptin revolutionized the
treatment of HER2-positive breast cancer by specifically targeting the overactive HER2 protein. Unlike
conventional chemotherapy, which attacks all rapidly growing cells, Herceptin works more precisely by
blocking the HER2 receptor and thus preventing tumor growth. At the same time, Herceptin marks the
tumor cells for the immune system, allowing them to be specifically at-

tacked. Clinical studies showed that combining Herceptin with chemo- NN R
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therapy significantly improved patient survival, leading to the drug's rapid AR

approval by the FDA in 1998.

Today, Herceptin is often used in combination with chemotherapy to
reduce the risk of relapse — both in the early and metastatic stages.
Additionally, the drug was later also approved for the treatment of HER2-
positive stomach cancer, as the HER2 protein plays a role here as well.
Despite possible side effects, particularly on the cardiovascular system,
the benefits of Herceptin outweigh the risks, as it has significantly
improved the survival chances of many women.. Specific tests are often developed

at cancer research institutes. (Slo-
vakia 2015)



PM 216
Herceptin was one of the first drugs specifically tailored to a genetic characteristic of the tumor and is
considered a pioneer for many other targeted therapies. It paved the way for drugs like Pertuzumab and
T-DM1, which work even more precisely and further expand the treatment spectrum. Herceptin has fun-
damentally changed breast cancer therapy and is a symbol of the success of modern precision medicine.

Gene expression tests: Decision support for or against chemotherapy: Another innovative approach
in breast cancer treatment is gene expression tests, which help ease the decision about chemotherapy.
Standardized tissue examinations, such as immunohistochemistry and FISH analysis, generally provide

e good information on how extensive the surgery should be, whether radiation is
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necessary, and whether targeted therapy may be an
option. However, the decision about whether
chemotherapy is required often remains uncertain—
particularly in cases of hormone receptor-positive,
HER2-negative breast cancer with little or no lymph
¢ node involvement. In these cases, gene expression
In the FISH analysis, tests like MammaPrint, OncotypeDX, EndoPredict, and Radiation  after  surgical

. . " . . treatment may also be re-
sections gfthe chromo- Prosigna can serve as additional decision support. (Japan 1966)
somes (in the back-  These tests examine the activity of specific genes in
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ground) are stained o yumor tissue and allow a more accurate
with fluorescence. (Pa-
lau 2000) assessment of the

risk of recurrence.
They help determine whether chemotherapy Ve
in combination with antihormone therapy is it
necessary. al

Although these tests generally improve prog-
nosis, the decision is not always clear-cut.
Sometimes it turns out that a tumor is more

aggressive than initially assumed, which may g‘*‘ﬁﬂ s E"EMU%
result in the need for chemotherapy. Never- g /;': : o
theless, gene expression tests increase Ek 5
prognostic accuracy and are recommended = &
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) Die Tests helfen zu bestimmen, ob und welche Chemotherapie fiir die
Immunotherapy: A new approach for tri-  pgrystkrebsbehandiung noch erforderlich ist (Osterreich, Ersttag
ple-negative breast cancer: For triple-neg-  1983).

ative breast cancer, which lacks both hor-
mone receptors and HER2 proteins, there are currently only a few targeted therapies available. Therefore,
this cancer is typically treated with chemotherapy. However, in
recent years, immunotherapy has been explored as a promising
approach. One example is Atezolizumab (Tecentrig), a so-
0220 called checkpoint inhibitor. Checkpoint inhibitors work by
F (0 b0 strengthening the immune system and helping it better fight can-
o cer cells. Cancer
cells can often
block the immune system by activating certain checkpoint
proteins that prevent immune cells from attacking the tu-
mor. Checkpoint inhibitors block these proteins and allow
immune cells to directly combat the cancer..
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4 The modulation of the im-
mune system has long
been a central research
topic in oncology. Nobel
Prizes have already been
awarded for ground-
breaking discoveries in
this field. (Mozambique
2011)

00000000000000000000088




PM 216 | 6
Summary: Precision medicine is transforming breast cancer therapy: In conclusion, it can be said that
personalized medicine has fundamentally changed breast cancer therapy. Through genetic tests and tar-
geted therapies, patients today receive tailored treatments specifically designed for their individual tumors.
This has significantly improved the prognosis and quality of life for the affected women. Whether through
hormone therapy, HER2 antibodies, gene expression
tests, or immunotherapy, personalized medicine en-
sures that each patient receives the best possible ther-
apy. These developments mark a milestone in cancer
treatment and demonstrate the importance of genetic re-
search for the medicine of the future.

Quellen:
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e wikipedia.org

Not only genetics — new technologies are also chang-
ing everyday medicine. (Portugal 2023)



