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Personalized Medicine – an Overview

Daniela M. Vogt Weisenhorn
Personalized medicine, also known as precision medicine, is an innovative approach in medical care that
differs from traditional treatment methods. Instead of relying on standardized therapies, personalized
medicine aims to tailor treatments to the individual genetic, molecular, and biological characteristics of
patients. This enables more precise therapy that is potentially more effective and carries fewer side effects.
Through advancements in genomics, bioinformatics, and artificial intelligence, personalized treatment
strategies are increasingly being developed.

A cornerstone of personalized medicine is genetic variability,
which is expressed differently in each individual. These
differences affect how the body
responds to medications or
whether someone has an
increased risk for certain
diseases. In addition,
epigenetics plays an important
role. Epigenetic modifications
are changes to the DNA that do
not affect the genetic structure
itself but can be triggered by

external influences such as the environment or lifestyle. They also
influence how diseases develop and how the body responds to
treatments.

Personalized medicine is something different from
therapy with a "personal medication" – because the
medications involved are not only approved for this
patient but are "simply" chosen to be suitable for
them. A comparison to buying clothes is helpful:
Medicine without the use of new "genetic" knowledge
essentially offers "one-size-fits-all"; it may or may not
fit. Personalized medicine, however, also offers "off-
the-rack" options, but in the appropriate size. What
personalized medicine is usually not (or can only
rarely be) is the
making of custom-
tailored suits by a
tailor, meaning the
individual production
of medications
specifically for the

individual patient.
Personalized medicine is already being used in various medical fields today.

In Germany, there are already
119 "approved" medications for
personalized medicine, some of
which we will present on the following pages. Particularly in
oncology, remarkable progress has been made. For example,
in lung cancer, medications are used that are specifically
tailored to molecular changes in the patient's tumor. In

The decoding of the human genome is
the foundation for personalized medicine.
(Ghana 2001) But lifestyle and living conditions

also contribute to our "genetics."
(Moldova 2023)

Traditional costumes could also illustrate personalized
medicine: there is no traditional costume that is common to
all Austrians, but there are certainly costumes that all Aus-
trians in certain regions wear. (Traditional Costume Series
Austria)

Personalized medicine does
not mean that everyone gets
their own medications "tailored"
specifically for them. (France
2023)

Particularly in oncology, many successes have
already been achieved with personalized med-
icine.
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neurology, personalized medicine opens up new possibilities for the treatment of diseases such as
Alzheimer’s. or Parkinson´s Disease.

In pharmacogenetics, the effect of
medications on a patient's genetic makeup is
also studied. This allows for more precise
adjustment of dosages and medications to
reduce side effects and increase
effectiveness.
Personalized medicine is also important in
early detection. Genetic diagnoses can help
develop more targeted treatment approaches
that could delay or alleviate the progression
of diseases. For example, in cardiology,
personalized medicine enables early
identification of risk factors for cardiovascular

diseases,
which can
lead to

preventive treatment and individually tailored measures to improve heart
health..
I Overall, it can be said that in recent years, new therapeutic approaches
have increasingly been targeted at small, well-defined patient groups. This
trend will continue. Health policy is also adjusting to this. One example is
the model project genom.DE, which started in April 2024. It allows for whole
genome analysis of a patient as a covered benefit for statutory insured
individuals (according to § 64e SGB V) with rare diseases or cancer, in

combination with their clinical data. The genome
refers to the complete hereditary information of
a person. Information about the entire genome
is much more informative than that of individual
genes alone. This way, "errors" in genomic
regions can also be identified, which may affect
the regulation of genes rather than the genes
themselves.
The collected clinical and genomic data not only
serve patient care but also research. This
promotes the development of new therapies and
the investigation of genetic causes of diseases.
The data is stored pseudonymized in secure
data centers, managed by the Federal Institute
for Drugs and Medical Devices (BfArM). The
BfArM also oversees data provision, the
approval of data centers, and maintains an
application registry. It is supported by an
advisory board and a scientific committee.

Medications could also be better dosed with the help of personalized
medicine. (Publibel Belgium 1943)

"Advertisement" for aspirin in
the field of cardiology on a
postage stamp from a Porto-
card, individually created by
Bayer (2013).

The entire genome of selected patients is sequenced for diag-
nostics and targeted treatment—with the support of statutory
health insurance and under the supervision of the BfArM (Fed-
eral Institute for Drugs and Medical Devices) (Spain, 2019). This
takes place in the model project genom.DE.
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Despite the many advances, there are also challenges that complicate the
implementation of personalized medicine. The handling of genetic data
raises questions about data protection and security. Different legal
regulations and ethical concerns regarding the use of sensitive information
pose an obstacle.
Additionally, the costs of
genetic tests and
personalized therapies are
still relatively high, making
broad access difficult.
Moreover, the interpretation
of complex genetic and
molecular data requires
specialized expertise and
close collaboration between
doctors, researchers, and
computer scientists.
Nevertheless, the
development of
personalized medicine
shows great potential for the future. With advancements in artificial
intelligence and innovative technologies like CRISPR, a method for

targeted gene editing, personalized therapies could become even more precise and accessible.

Sources:
 https://www.bfarm.de; https://www.vfa.de/personalisiert; wikipedia.org

Ethics in the handling of sensi-
tive data is a major issue in per-
sonalized medicine. Ethics has
always been a topic in medicine,
as seen at the beginning of the
11th century, when Emperor
Frederick I issued an edict that
separated the profession of
pharmacist from that of doctor,
placed pharmaceutical practice
under state supervision, and re-
quired pharmacists to swear an
oath to produce qualitatively uni-
form and reliable medicines.
This edict is commemorated by
the postage stamp (Germany
1991).

Artificial intelligence for analyzing large datasets
generated from genome-wide analyses is now an
indispensable subject in the curriculum of any ad-
vanced university in the field of natural sciences
and technology. (United Arab Emirates 2024)


