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personalized medician

Most of the current drugs are approved
and developed based on their
performance in a large population of
people but medicine of the future is
developing as personalized solutions
for a particular patient’s needs. In case
of complex disorders, the conventional
“one-drug-fits-all” approach involves
trial and error before an appropriate
treatmentis found. Clinical trial data for
a new drug merely shows the average
response of a study group. There
is, however, considerable individual
variation; some patients show no
response whereas others show a
dramaticresponse. Itis obviousthatthe
concept “one medicine for all patients
with the same disease” does not hold
and a more individualized approach is
needed. Although individualization of
certain treatments has been carried
out in the pregenomic era, the concept
of personalized medicine as described
in this report follows progress in study
of human diseases at molecular level,

advances in molecular diagnostics
and drug development based on
genomics, proteomics, metabolomics
and biomarkers. The aim of the
personalized medicine is to match
the right drug to the right patient and
in some cases, even to design the
treatment for a patient according to
genotype as well as other individual
characteristics. A broader term is

Current Medicine

One Treatment Fits All

/ " ll Il Effect

No effect
Cancer patients with
e.g. colon cancer

Therapy
Adverse effects

Future Medicine
More Personalized Diagnostics

%m g »
Cancer patients with
e.g. colon cancer i

L ip \”ﬁ;/
integrated healthcare, which includes
development of genomics-based
personalized medicine, predisposition
testing, preventive medicine,
combination of diagnostics with
therapeutics and monitoring of therapy.
This fits in with the concept of system
biology as applied to healthcare and



termed systems medicine.

There is no officially recognized
definition of personalized medicine.
The term “personalized medicine” was
first used as the title of a monograph in
1998 and startedtoappearin MEDLINE
in 1999 but most of the literature
relevant to personalized medicine is
stillindexed under pharmacogenomics

Recruit

1.3L

)

Report
System integration
Anal
AR Describe
Curate
because  personalized medicine

was there before the genome was
sequenced and other ‘omics’ besides
genomics play a role. Stratified
medicine is recognized as a key
strategic approach to the diagnosis
as well as treatment of disease and

S5 g

and pharmacogenetics.

The term “genomic medicine” implies
that the sequencing of the human
genome has enabled the practice
of medicine to enter an era in which
the individual patient's genome will
help determine the optimal approach
to care, whether it is preventive,
diagnostic, or therapeutic. Genomic
medicine is an inadequate description

More efficient
clinical research

Facilitation of
discovery science

gy

Collect data

Validation
of ﬁndings

[More precise mformatnon}

to improve health
3

Nature Reviews | Cardiology
depends critically upon information; the

integration of existing data sets to form
a comprehensive ‘personal’ healthcare
record and the generation of new data
describing patient characteristics —
genotype and phenotype — to permit
‘stratification.” Personalized medicine,
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referred to as
simply

individualized
means the

also
medicine,
prescription of specific treatments
and therapeutics best suited for an
individual taking into consideration
both genetic and environmental factors
that influence response to therapy.

\

Genomic/proteomic

technologies
have facilitated the development of
personalized medicines but other
technologies such as metabolomics
are also contributing to this effort.
Personalized medicine is the best
way to integrate new biotechnologies

into medicine for improving the

understanding of pathomechanism of
diseases and management of patients.
This process of personalization starts
atthe development stage of a medicine
and is based on pharmacogenomics
and pharmacogenetics. The concept

of personalized medicine will enable
pharmaceutical companies to develop
more effective medicines with fewer
side effects. Physicians will have
access to genetic profiles of their
patients that will allow them to use
existing medicines more effectively



and safely, and individuals will be
able to better manage their health
based on an understanding of their
genetic profile. In contrast to trial and
error approach of some conventional
therapies, personalized medicines aim
to achieve a better match of drugs to
patients so that the right treatments are
given to the right patients at the right
time. Personalized medicine is become
a reality with the sequencing of the
human genome, advances in medical

genetics and several

technologies

including medical diagnostics,
single  nucleotide  polymorphism
(SNP), genotyping, copy number

variations (CNV), DNA methylation
studies, Gene expression based

tests, next generation sequencing
(NGS), MicroRNA-based diagnostics,

S5 g

cytogenetics and proteomics. Some
consider the word “personalized” to
be somewhat indicative of exclusivity
and prefer to use the term integrated
healthcare to indicate the integration
of diagnostics, screening, prevention,
therapy and treatment monitoring as
thefuturetrendinmedicine. Integration
of diagnosis and treatment is implied
in the development of personalized
medicine and the author of this report
prefers to use the term “personalized

medicine” for the system and to refer
to the individual drugs as personalized
medicines. Systems medicine
also implies integration of various
disciplines. The term “precision
medicine” is used because diagnostic,
prognostic, and therapeutic strategies
are precisely tailored to each patient’s
requirements.
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. Molecular
DiagnosticTechnologies

and Personalized Medicine

&

"Personalized medicine is our chance to revolutionize
heaith care, but it will require o team effort by innovators,
enfrepreneurs, regulators, payers, and policymakers’
Brook Byers, Partner, Kleiner Perkins Caufield & Byers

Personalized Medicine (FM)

A one-in-a-
lifetime,
unmissable
opportunity to
position
yourselfina
rapidly
growing
industry

tn dallar

>8,000

A
"
]
[
Monogenic
genetic
diseases and

Cancers
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DIAGNOSTIC TECHNOLOGIES: THE KEY
TO THE PM REVOLUTION

Focused Prevention Focused Therapies Focused doses
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The right test for the True medicine Avoidance of adverse
right person: from personalization drug reactions:
reaction to prevention directing the selection additional or
of optimal therapy alternative uses for
drug candidates

CHALLENGES
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reimbursemend chall
wévanced dmlsimbys

To updaie the Regaltery
wariromregn bn erder fe g0 in
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Personalized Biological Therapies:
Some cell therapies that use patient’s
own cells are considered to be
personalized medicines particularly
vaccines prepared from the individual
patient’s tumor cells. More recently
recombinant human proteins might
provide individualization of therapy.
The number of biotechnology- based
therapeutics introduced in medical
practice is increasing along with their
use in a personalized manner.

Personalized Therapy of Cancer:
Management of cancer has been
unsatisfactory in the past but an
understanding of the molecular,
genetic and genomic aspects of cancer
is accelerating progress in cancer
therapy. Several comprehensive
studies have demonstrated the
utility of gene expression profiles
for the classification of tumors into
clinically relevant subtypes and the
prediction of clinical outcomes. Role
of oncoproteomics in personalized
management of cancer was first
emphasized in 2004. Considerable
progress has been made in this field
during the past few years.
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New Paradigm Shiftin Treatment

Transitioning From the ‘one-size-fits-all’ to ‘precision medicine’ model with multi-level patient stratification.

Gne-size Rt-all : Stratified Medicine ' Precision Medicine
Medicine

Patients are grouped by: Individual patient level: @
= Disease Subtypes - Genomics and Omics
= Risk Profiles . A o = Lifestyle
= Demographics W N L + Preferences
= Socig-economic i = Health History
« Clinical Features « Medical Records F o =
: - 5 b=
- Biomarker o « Compliance -.;’)@ &E?
= Molecular sub-populations ? - Exogenous Factors —illl o

Companion Diagnostic (CDx)

Biomarker

Therapy Precision medicine ensures delivery 5 Ih;;a_p% -
{Mainly Rx}Q of the rightintervention to the right B
patient at the righttime.
«!8S e )

LS 5

#E TR PEAg R

Adverse No Benefit Each Patient Benefits From Iﬁ&ividualized
Event Benefit Treatment
Reference:

Mirnezami R, Nicholson J, Darzi A. Preparing for precision medicine. N Engl J
Med. 2012; 366:489-91.

Wist AD, Berger SI, lyengar R. Systems pharmacology and genome medicine:
a future perspec-tive. Genome Med. 2009; 1:11.
Vandamme D, Fitzmaurice W, Kholodenko B, Kolch W. Systems medicine:
helping us understand the complexity of disease. QJM. 2013; 106:891-5.

Jain KK. Personalised medicine. Curr Opin Mol Ther. 2002; 4:548-58. Jain
KK. Synthetic biology and personalized medicine. Med Princ Pract. 2013;
22:209-19.

Goldberger JJ, Buxton AE. Personalized medicine vs guideline-based medicine.
JAMA. 2013; 309:2559-60.

Galas DJ, Hood L. Systems biology and emerging technologies will catalyze
the transition from reactive medicine to predictive, personalized, preventive
and participatory (P4) medicine. IBC. 2009; 1:6.
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A Genomic CRISPR locus

Maturation and interference Adaptation
T 1T 1
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5* L 1 1 ]
Cas operon CRISPR repeat-spacer array
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Abstract

Activated phosphomosiide 3-kmase delia syndrome { APDS) 15 0 novel pnmary immunodeficiency (PID) caused by heteroy-
goas gam of function mutations in PI3KE catalytic pl108 ( PIKICD) or regulatory p85a (PIK3R1) subunits leading 10 APDS]
and APDSE2, respectively. Patients with APDS present a spectrum: of climcal manifestabons, particularly recument respimatery
mfechons and lymphoprohferation. 'We searched PubMed, Web of Science. and Scopus databases for APDS pabents and
screened for chipbility cntena. A total of 243 APDS paticnts were identitficd from 55 arbicles. For all patients, demographic.
chmical, mmumologie, and moelecular data were collected. Overall. 179 APDS | and 64 APDS2 patients were identified. The most
common clmical mamfestations were respiratory tract infections {pnecumonia (43.6% ), otibis medin (28.8%.), and sinusits
{25.9% ). hymphoproliferation (70.4%), auwtoimrmunity (28%), enteropathy (26.7% ). fathre to thove (20.6%), and maliznancy
{12.8%). The predommant mmunclogie phenotype was hyper-IgM syndrome (48.1%). Immunologic profiling showed de-
creased B cells m 74.8% and CD4 T cells in 64.8% of APDS patienis. The ¢ 3061 G=A (p. E1021K) mutation in APDS1 with
£S5 frequency and ¢ 142541 G (AL C, T)p434-475del) mutation in APDS? with 7%% frequency werne hotspot mutations. The
majorty of APDS patients were placed on long-term immamoglobulin replacement therapy. Immunesuppressive agents such as
niuximab. tmerelmus, repamyen, and lenolsb were also admmistered for sutmmmuonity and mflammatory complicatons. In
addivon, hematopoietic stem cell transplantation (HSCT) was used m 12.3% of patients. APDS has heterogynous clnical
mamnafestations. 11 should be suspected in patients with history of recurrent respiratory infiechons, lvmphoprobferaton, end mased
IgM levels. Moreover, HSCT should be consadered i patients with severe and complicated chnical manifestations wath no or
msufficient response to the conventional therapies.

Keywords APDS . Activated phosphomositide 3-kinase § svndromie - Phosphoinositide-3-kinase & - Hyper-lgM syndrome
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