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What is Pharmacology?

» Studies the interaction between living
organisms and compounds that affect their

functions (i.e. ,,pharmacons”)

* A discipline dealing with compounds used
for prevention, diagnosis and treatment of
diseases

www.semmelweispharma.com



Major chapters of Pharmacology

<

General pharmacology

= history
= physical / chemical characteristics
* pharma industry and drug development

» absorption
= distribution
= hiotransformation
= e|limination

Pharmacokinetics

Detailed

* biochemical / physiological effects} Pharmaco-
.

= mechanism of action dynamics

= clinical pharmacology
= toxicology, safety, pharmacovigilance

www.semmelweispharma.com
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Pharmacology is multidisciplinary,
drivenby the pharma/biotech industry

Anatomy Medical chemistry
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PHARMACOLOGY
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Biochemistry

s

Physiology
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Pathophysiology X Microbiology

Pharmaceutical Pathology Government bodies, laws
iIndustry
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History of medicinal treatment

»1he desire to take medicine is
perhaps the greatest feature which
distinguishes man from animals.”

Sir William Osler 1849-1919
(Founder of the John Hopkins Hospital)

www.semmelweispharma.com



History of medicinal treatment

« from plants (from thousands of years ago):
coffee, fungi, chinese medicines,
arrow poisons

e via computational chemistry

F”neparation
o
opum tncture

{

=

=) Morphine
,/-: Codeine
— Narcotine

.

to ,,biotechnological” processes

Papaverine
etc.

Opium tincture (laudanum)
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History of medicinal treatment

« from plants (from thousands of years ago ‘**

coffee, fungi, chinese medicines, arrow
poisons

e via computational chemistry

* to ,,biotechnological” processes
(Karoly Ereky, Minister of Food, Hungary,

S RAPaUIESakum: _'4.
1919) | www.semmelweispharma.com



History of medicinal treatment

» Claudius Galenus (2nd century):
classification of pharmacons

= Paracelsus (1493): use of metals
(arsenic, mercury) — medicinal chemistry

= allopathy (18th century) — to treat or EER
supress symptoms (emetics/laxatives, phlebotomy
* homeopathy (Hahnemann, 19th century)

(dilution increases efficiency - 10%%x dilution — where is the active ingredient?)

= npatural (plant-based) drugs (20th century)
» synthetic (chemical) + natural drugs
* biotechnology — gene therapy
(antibodies, enzymes, hormones, cytokines, etc.)
= evidence-based medicine: clinical trials

www.semmelweispharma.com



History of medicinal treatment

Discovery of anesthetics
* Humphry Davy:

1800: N20 (nitrous oxide) inhalation:
laughing, dizziness, erotic hallucinations

= Horace Wells:

1844: discovery of the narcotic effect of
N20, successful self test,

1845: failure in Boston

= Willlam Thomas Green Morton:
1846: ether narcosis
Queen Victoria - 1853

(Dr. Charles T. Jackson — competition)

www.semmelweispharma.com



The first public demonstration of operation under anesthesia:
Boston, Oct 16, 1846
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What can be a medicine?

any substance:

= synthesized in the body (e.g. hormones)

= not synthesized in the body (xenobiotics)

= poisons (e.g. arsenic)

= toxins (poisons with biological-, plant-, animal- origin)
= Important features of drug molecules:

- size 7-50000 Da

- most drugs are small molecules, i.e. 100-1000 < Da)

- macromolecules (peptides, proteins, nucleic acids)
»biologics”

- transportability (inactivation/elimination)

- binding to drug receptors (enzymes, ion channels,
nucleic acids, etc) ,key and keyhole”

www.semmelweispharma.com



What can be a medicine?
Size and complexity of drug molecules

’

ASpirin
180 Daltons

Insulin
5700 Daltons

MAb
150 000 Daltons

www.semmelweis.hu/pharmacology



What can be a medicine?
Biologics / macromolecules

Medicines made from biological sources (extracted from plants,
animals, humans, or synthesized by biotechnological techniques):

* not possible to fully characterize (mostly proteins)

» combination of physical, chemical and biological methods are
necessary for their production and control of their quality

» safety problems: unexpected consequences

» pharmacokinetic problems: unusual pharmacokinetics, not fully
understood

» expensive to develop and manufacture

= several hundred products on the market, e.g. recombinant insulin,
growth hormone, antibodies, etc

www.semmelweispharma.com



What can be a medicine?
Biologics - ,,Advanced therapy
medicinal products” ATMP

2009/120/EC Directive (Advanced Therapy Medicinal
Products):

» Gene therapy medicinal products:

-recombinant nucleic acid for the regulation, repair, substitution, addition or
delation of a specific gene sequence

- e.g. genetically modified tumorspecific GM-CSF producing herpesvirus,
SIRNA, miRNA, etc

» Cell therapy medicinal products (manipulated cells):
-E.g. autologus chondrocytes, corneal epithel cells

*Tissue therapy medicinal products (manipulated tissues)

=sCombination of the above with medical devices

www.semmelweispharma.com



What can be a medicine?
An example of a drug-device combination development to
speed up neuroregeneration

Fe304 CORE

| PEIl-shell |

p.

« O, Magnetic nanoparticle Magnetic nanoparticles provide

v

physical guidance to direct
more efficient nerve regeneration
(Riggio et al, Nanomedicine, 2014)

Direction of the magnetic field
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What can be a medicine?
Innovative drug-device development:
drug release induced by magnetic field

Magnetic Membrane Released Drug
Aperture

— I Actuation

—

—

/" Drug Reservoir

ks 111111111

Applied Magnetic Field
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What can be a medicine?
The first therapeutic siRNA ,,patisiran”

« arare disease: hereditary transthyretin-mediated amyloidosis
(hATTR) affects about 50,000 people worldwide

« pathology: buildup of a protein called amyloid in the peripheral
nerves, heart and other organs

« therapy: amyloid gene silencing by the siRNA ,patisiran” (FDA
approval in 2018):

nucleus

pat|S|r S‘RNA

risc (RNA-induced
silencing complex)

www.semmelweispharma.com



What can be a medicine? No limits of drug
development technologies — the first digital drug-
device combination on the market

Ingestible Sensor Wearable Sensor  Mobile Application
 The FDA approved a first drug—device

product: a digital chip to monitor @ @
ingestion.

 atypical antipsychotic (aripiprazole) + g::;catjon W ofs
Proteus Digital Health's tracking device « Timing
« Adherence

* Proteus Digital Health's tracking device:
- 1 mm ingestible chip

- activated by stomach acid,

- sending signals to a band-aid sized patch
sensor

- sensor is paired to a smartphone

www.semmelweispharma.com Nature Reviews Drug Discovery 2015, 2017



Drug nomenclature and ,,indication”

= Company code
= Chemical name

= INN (International Non-proprietary Name; WHO
assigns)

= Trademark name

ATC classification:
(Anatomic, Therapeutic, Chemistry) (WHO regulates)

The ICD system: (International Statistical Classification of
Diseases and Related Health Problems, WHO) —
Important for drug prescription

Indication of a drug: ,,on label” ,off label” only by special
permit from regulatory agencies

www.semmelweispharma.com



Drug registration categories

Authorities that release the ,,marketing authorization”

(Summary of Product Characteristics (SmPC), Patient’s Information Leaflet,
and package labels

- National Institute of Pharmacy and Nutrition in Hungary
(www.ogyei.gov.hu)

- European Medicines Agency in the EU (www.ema.europa.eu)
= Prescription drug
= OTC (Over The Counter) drug
= Paramedicinal product
= Traditional herbal medicine (used for more than 30 years)
= Homeopathic composition

Similar or identical to drugs, but other categories

Food supplements (not a drug!, e.g. multivitamins), regulated by e.g.
European Food Safety Authority www.efsa.europa.eu):

Special Medicinal Food (e.g. multivitamins for diabetics)

Medical devices and their combination with drugs (drug-device
combinations, e.g. drug eluting stents)

www.semmelweispharma.com



y2summary of product characteristics” SmPC

—i 1. Name of the mqug_aLqumg__’
I 2. Qualitative and quantitative composition I

—I 3. Pharmaceutical form |

—I 4. Cinical particulars I_—I 4.1 Therapeutic indications |

—1 4.2 Posclogy and method ofadmi'\istratiml

—'| 4.3 Contraindications |

_1 4.4 Special warnings and precautions for usel

_1 4.5 Interactions with other medicinal procucts and other forms of interaction

—'1 4.6 Fertlity, pregnancy znd lactation |

—1 4.7 Effects on atility to drive and use machinesl

_1 4.8 Undesirable effects I

—-I 4.9 Overdose ]

_| 5. Pharmacological properties 5.1 Pharmacodynamic properties |

5.2 Pharmacokinetic properties |

5.3 Preclinical safety data |

6. Pharmaceutical pa'ticulars"_1 6.1 List of excipients |

—l 6.2 Incompatibilities

6.3 Shelf life

_1 6.4 Special precautions for storage ]

_1 6.5 Nature and contents of containerJ

www.semme |WeiSp harma.com —l 6.6 Special precautions for cisposal and othe- handling of the product




Major phases of drug development:

DRUG DEVELOPMENT

Basic Clinical
| 3.5 years |  4years | 2-4years

| | $ 350 million | $ 100 million [ 8 150 million
menﬂ'cal Exploratory Full D'evelopmenl
Discovery  peyelopment Development and Life Cycle

Management

Phase | Phase lia Phase b Phasea il

IND NDA

“« takes 8-12 years,
e cost increasing, now $1bn up to market for a single drug
e patent protection 20+5 years

www.semmelweispharma.com



Drug development and pharma industry:
total cost of drug development

Company drugs R&D Spending/ Total R&D Spending
approved Per Drug ($Bil) 1997-2011 ($Bil)

AstraZeneca ) 11,8 58,9

GlaxoSmithKline 10 8,2 81,7

Sanofi 8 7,9 63,3

Sfci Forbes 2012: ,At $12 billion per drug, inventing

o medicines Is a pretty unsustainable business”

Eli ,At $3.7 billion, you might just be able to make money”
Abbott Laboratories 8 4,5 30,0

Merck & Co Inc 1R A9 67,4
Bristol-Myers Squit ,the main expense is failure” 45,7

Novartis AG 21 4,0 83,6

Amgen Inc. 9 3,7 33,2

Sources: Forbes; InnoThink Center For Research In Biomedical Innovation;
Thomson Reuters Fundamentals via FactSet Research Systems, 2012

www.semmelweispharma.com



Drug development and pharma industry:
risk of drug develpment is extremely high

DRUG DISCOVERY . PRECLINICAL CLINICAL TRIALS FDA REVIEN | LG&-SCALE MFG

5,000 - 10,000

COMPOUNDS <
ONE FDA- '
APPROVED [§

DRUG 5“

PHASE PHASE PHASE
1 2 3

NUMBER OF VOLUNTEERS
20-100 100-500 1,000-5,000
6 - 7 YEARS

IND NDA

POST-MARKETING SURVEILLANCE

o
(o
L
=
o
-
v
—
(=
'
(.
o
(o

0.5 - 2
YEARS

IND SUBMITTED

NDA SUSMITTED

PHASE 4:

3 - 6 YEARS

High risk of development: role of private capital, health insurance

Drug development for rare diseases (orphan disease, orphan drug)
financing problems

www.semmelweispharma.com



Drug development and pharma industry:
risk of drug develpment is extremely high

I 2010 clinical success

40

Number of molecules

N
o

P-ll

Drug Discovery Today
Drug Discovery Today, 2012 www.semmelweispharma.com




Number of drug approvals started to
Increase recently?

45

46
42
3 33 -
30
3
A 2y 2
21 2 !
13. | TS 15

40

2 :
24
]l"l
B

20
Cariprazine (discovered and developed by a Hungarian pharma
" company): approved in 2015 by FDA for schizophrenia and bipolar
| disorder, approved by EMA in 2017
’ 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total

 Chemical Emtities Bobgics

FDA — new drug activity in 2018 www.semmelweispharma.com



Drug development and pharma industry:
modern drug development is a cooperative effort

= Academic institutions: basic science and
new technologies (,omics”, nanotech, in silico
models, etc)

= Small innovative R&D companies
(,small biotech”)

» Large pharma companies:
development, financing

* Investors: business angels, FFF,
venture capitalists, investments funds
» R&D service companies: organizing
clinical studies, patent lawyers, etc

» Government regulatory authorities
*» Health care insurance (government, private)
* Hospitals

* Doctors, pharmacists

www.semmelweispharma.com



Drug development and pharma industry:

research and preclinical phase

drug ,target”
discovery:

-Target discovery

- Target validation
(genetically
modified animals)

- Development of
measurement of
key parameters of
the target

Discovery of the
pharmacon:

- Insilico
molecule design

- chemical
synthesis

- HTS (High
throughput
screening) hit

Development of
»Lead molecule”:

- structure-effect
analysis: ,,lead
optimization”

- testing the
efficacy in vitro,
ex vivo

- In silico
toxicology

Preclinical
pharmacology:

- pharmacokinetics
& toxicology
(ADMeTox)

- pharmacodynamics
In vivo

- Safety
pharmacology

www.semmelweispharma.com




Target discovery: ,,multi-omics”

proteome  Healthy-diseased

genome ) i
~ 25’000 human ~ 1'000'000 comparlson: genomlcs,
human proteins .
genes : pst-translational P prOteomICS
alternative spl difications of proteins
of MRNA ™ L)
, 5-10 fold increase
2-5 fold increase . o .
transcriptome Bioinformatics (e.qg.
~ 100000 network analysis,

human

transcripts Albert-Laszlé Barabasi).

target discovery

Target validation:
,in vivo™ genetically
modified animals

www.semmelweispharma.com
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Drug development and pharma industry:

research and preclinical phase

drug ,target”
discovery:

-Target discovery

- Target validation
(genetically
modified animals)

- Development of
measurement of
key parameters of
the target

Discovery of the
pharmacon:

- in silico
molecule design

- chemical
synthesis

- HTS (High
throughput
screening) hit

Development of
»Lead molecule”:

- structure-effect
analysis: ,,lead
optimization”

- testing the
efficacy in vitro,
ex vivo

- In silico
toxicology

Preclinical
pharmacology:

- pharmacokinetics
& toxicology
(ADMeTox)

- pharmacodynamics
In vivo

- Safety
pharmacology

www.semmelweispharma.com




Drug development and pharma industry: structure-
effect analysis: ,,in silico” docking

Structure of Matrix-
Metalloprteinase-2

Docking of a newly
designed MMP-2
Inhibitor molecule www.semmelweispharma.com



Drug development and pharma industry:

research and preclinical phase

drug ,target”
discovery:

-Target discovery

- Target validation
(genetically
modified animals)

- Development of
measurement of
key parameters of
the target

Discovery of the
pharmacon:

- Insilico
molecule design

- chemical
synthesis

- HTS (High
throughput
screening) hit

Development of
»Lead molecule”:

- structure-effect
analysis: ,,lead
optimization”

- testing the
efficacy in vitro,
ex vivo

- In silico
toxicology

Preclinical
pharmacology:

- pharmacokinetics
& toxicology
(ADMeTox)

- pharmacodynamics
In vivo

- Safety
pharmacology

www.semmelweispharma.com




An example of structure-effect relationship,
development of procaine

Lipofil Intermedier Hidrofil
csoport lanc csoport

-

9
Z

I
0
&

CH,

NeH,

(Novocain) —O—CH,—CH,-N

L
SER
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Drug development and pharma industry:
research and preclinical phase

drug ,.target” Discovery of the Development of ||Preclinical
discovery: pharmacon: »Lead molecule”: ||pharmacology:
-Target discovery || - insilico - structure-effect - pharmacokinetics,

molecule design analysis pharmacodynamics
- Target validation In Vivo
(genetically - chemical - testing the
modified animals) || synthesis efficacy - Toxicology
- Development of | |- HTS ,,High - in silico - Safety
measurement of throughput toxicology
key parameters of || screening”
the target

| IND application
www.semmelweispharma.com




Drug development and pharma industry:
clinical phases (efficacy & safety)

Phase |

<100

Healthy
volunteers

No. of subjects :

Human
tolerance (HT)

Pharmaco-
kinetics (PK)

Phase 11

(Proof of concept)
<500
Patients

Quality of life
and pharmacoeconomi

studies

.

New Drug Application:

Marketing authorization

Phase 111 I'Phase AV}
(,,on label”)
<5000 >10000
. | Observational
Patients i
studies

Postmarketing
controlling
studies

4 Prospective, R
randomized,
comparative

\_trials

J

www.semmelweispharma.com



Drug development and pharma industry:
Marketing Authorization after successful
phase lll clinical study

MA  Launch

Manufac- Drug Payor | Health care | Consumer
turer Regulatory ||| Medical | Provider
NDA Agency Insu- Medical Patient
Applicant, rance personnel
Marketing (Proximal (Distal
Authorization User) User)
Holder

New Drug Application Pricing Drug available on

Reimbursement

the market

Drug promotion: strictly regulated in the EU and USA

- only according to marketing authorization !




Drug development and pharma industry:
clinical phases: easier ways

Phase |

New dose
regimen (HT)

Human
tolerance (HT

Pharmako-
kinetics (PK)

New formulations
(PK)

Phase 11

Phase 111

New indicatic}New indicati&’

Quality of life
and pharmaco-
economical studies

New Drug Application:
Marketing uthorization

Phase IV

Observational
studies

Postmarketing
controlling
studies

4 Prospective, )

randomized,
comparative

S trials )

www.semmelweispharma.com



Modern concept of drug develpment:
translational medicine” and ,.biomarkers”

Marketing

Authorization

* Indication

* Side effect profile

« Companion biomarkers,
« Diagnostics

2

M/

AN

Predictive preclinical * Clinical research

research Proof of concept

* PK/PD parameters In humans (phase 1-2)
* Pathway analysis * Mechanism of action

* Dose selection  Confidence in safety

 Biomarker identification  Biomarker validation

Confirmation
(phase 3)

 Use of biomarkers
for patient selection,
« Efficacy/Safety

* Benefit/Risk



Modern concept of drug development:
translational medicine and biomarkers

Translational medicine: integrated innovative
pharmacology tools (biomarkers, clinical
methods, clinical technologies) in order to:

* Improve disease understanding

 Increase confidence in human drug targets

* Increase confidence in drug candidates

« understand the ,,therapeutic index” in humans

* enhance cost-effective decision making in exploratory
development

* Increase phase Il clinical trial success.



Modern concept of drug development:
biomarkers

Courtesy of Biihler F, EFCPM, Basel

Disease Biomarkers
 Predisposition

 Early detection

* Prognosis

« Monitoring/ Recurrence

Biomarkers



Modern concept of drug development:

translational medicine and biomarkers

Learning phase Confirmation phase
ﬁ

> Phase | Phase 11 Phase 111
4 ’

T m
wa medigine
N lomarker Marketing

>~ »Proof of authorization
Feedback concept”

Drug discovery

» Leading molecule Y\
selection

 Target
identification

* Pharmacological
and
pharmaceutical
optimalization

Optimization
Human tissue samples, biomarkers



Drug development and pharma industry:
guality control of clinical phases

,,G00d Clinical Practice (GCP)”

Competence of the directives:
 |nvestigator's brochure
 Trial protocol and case report form

« Monitoring: controlling of the trial conditions,
measuring and data processing systems,
comparison of the data base with the local
data source

« Adverse effect report
* Final report of the results
* Archiving

www.semmelweispharma.com



Drug development:
distribution of tasks in the clinical studies

Independent Ethics Committee I
Opinion 2 Control }

—-— —_y

.-~  Sponsor <

/

% /Administrative organization S N\ Investigator
// *Drug documentation \ _
/ =Drug supply Trial conduct
[ =Collection and reporting =Observation, treatment
\ of adverse events =and reporting of adverse
\ »Data processing mayvents

\ =Trial report

N « " Archiving
~

=Archiving

~
\s -
~_——_——

« The clinical trial may endanger the health and social status of the subjects

 The Independent Ethics Committee determines the socially acceptable measure
of the risk/benefit ratio and continuously controls its development during the trial

www.semmelweispharma.com



Drug development:
Use of placebo in clinical studies

Placebo effect is due to the changes
in the patient’s condition which are
causally connected to the patient’'s
personal awareness

It is the most specific and most
sensitive method for proving
pharmacodynamic effects; it requires
a small number of cases (placebo
and treatment groups)

It cannot be used if withholding the
active treatment would permanently
damage the patient

It may be used only in clinical trials,
with the permission of an Ethics
Committee

Specific pharmaco-
dynamic effect

Non-specific effect of
drug administration

Effect of the
therapeutic environment

Overall drug effect

S103)49 0099€|d

www.semmelweispharma.com



Placebo

- clinical studies prove efficacy
- prefrontal lobe plays a role in mechanism (no effect in Alzheimer’s)
- ethical issues in clinical studies

change in H+ion concentration

+20

o

(nmol/l)

1
N
o

gastric acid secretion

physician 1

|

Placebo physician 2

60 120 KipCA MoPoCA MoPoCA MoPoCAh

time (min
( ) www.semmelweispharma.com



Toxicology

A branch of pharmacology, that studies the harmful effects
of medicinal products to the body

Not only pharmacons, other chemicals as well

Prevention, diagnosis and treatment of these harmful
effects

Studying the effects from cellular to ecosystem level

» 1HE DIFFERENCE BETWEEN A MEDICINE AND A
POISON IS THE DOSAGE THEREOF”

(Paracelsus)

www.semmelweispharma.com



Toxicology

Pathological

genotoxic,
reproduction
toxicity

www.semmelweispharma.com




Toxicology: the ,,contergan

39
scandal
12 Tableten Thalidomide:
-sedato-hipnotic, 1957
M (O nter (] - became OTC drug, also used

against nausea and vomiting for

pregr women

- tho%ds of infants was born with
defc es, 50% died — due to

| j omlde (revealed in 1961)

Candal led to the development
i0 ern drug regulations

,\\

Hypnotikum

www.semmelweispharma.com



Toxicology: drug withdrawals
due to safey issues

Drugs withraf A VA ey $5] 55

S afety ISSUES _ _ Death related to rhabdomyolysis
Marketing till
e mm Wwithdrawal: Confirmed
I s BN 2hdomyolysis cases
Mibefradil (Posicor) had a (n=99) 7.6% 14.30%
| Trovafioxacin (fovan) | 19QREIE UNAE R Related
I Togiazons (anil) . = Possibly related
mm The majority of Not related
SEECHUC DR reported fatal cases
" Cerivastatin (Baycol, | [EReleeilgd=To NIaB={0]6k
Lipobay) _ ).
Rofecoxib (Viox)
mmmmauns«ms'l'

132014 27

www.semmelweispharma.com



Toxicology: drug withdrawals due
to unreliable research

O Europesn Medicnes Agerncy - X T

2> C @

T europa.cu T o 1

EUROPEAN MEDICINES AGENCY

- O 0O n @

Site-wige search

» Advanced document search

Home Find medicine Human reguiatory Veterinary regulatory Committees m Partners & networks  About us

News and press

1R=R3E05

Events
What's new
Committee highisghts

Themmpeutic areas
lotest updates

Publications
Press and social media
Open consultations

RSS foeds

P Home # News and Events b News and press releases

EMA recommends suspension of medicines due to
unreliable studies from Micro Therapeutic
Research Labs

Press release

24/03/2017

EMA recommends suspension of medicines due to unreliable
studies from Micro Therapeutic Research Labs

Medici Wi

where alternative data arc available can remain on market

The European Madicines Agancy (EMA) has recommended suspanding a numbar of
nationally approved medicines for which boeguivalence studies were conducted by
Micro Therapeutic Research Labs at two sites in [ndia. Biceguivalence studies are
usually the basis for approval of generic medicines. The list of medicines recommended
for suspension can be found here, The suspensions can be lifted once altemative data
astablishing boequivalence are provided

Alternative supporting data have already bean provided for several of the medicnes

Emal 5o PFrint ) Helo a Share

Related information
» Micro Therapeutic Research

Articia 31 referrals

Related content
* Mastng heghlights from the
Committee for Medianal Products
for Human Use (OHMP} 20-23
March 2017 {24/03/2017)
Micro Therapeutic Research
Article-31 referral - Medicinal
products recommendad for
meaintenence and marketing
authorisation appihcation

www.semmelweispharma.com



Clinical pharmacology

Right drug for the right patient — at a good
price (pharmaco-economy)

Human studies:

- baisis of evidence-based medicine

- efficacy and safety
- human trials of new drugs
- bioequivalency studies: generics, biosimilars

Drug level measurements, monitoring

Pharmacotherapy recommendations:
- risk-benefit assessment, guidelines

www.semmelweispharma.com



Personalized pharmacotherapy

"Variability is the law of life, and as no
two faces are the same, so no two
bodies are alike, and no two individuals
react alike and behave alike under the -l
abnormal conditions which we know as = &

disease." Sir William Osler 1849-1919

Lots of non-responders even to | \)06‘

well-known efficacious drugs N\a“* 9y &
Sot / ' ,

There are side effects even in B

case of well-managed therapies

www.semmelweispharma.com



Personalized pharmacotherapy: factors
Influencing the physician’s decision in drug therapy

Physician

Health politics
 Pharmaceutical

« Hippocratic oath
* Professional
knowledge

« experience

* Private economic
Interests

Pharmaceutical

iIndustry

* Development cost
and pricing

» Generic
preparations

* Professional

Patient’s

objective
condition

¢

authorities

» Health insurance
companies

» Health provider

* Local rules

* Medical professional
regulations

Patient’s

* subjective
Dexperience of disease,
« economic state,
« final decisions (yes,

no)

iInformation
 Advertising

www.semmelweispharma.com



Personalized pharmacotherapy

Pharmacogenomics:
* Interaction of individual genome
and pharmacological treatment

Pharmacogenomics
and

Personalized
Medicine

To identify:
 good responders B

 group of patients with high chance BRtELAs /
of side effects

www.semmelweispharma.com



Personalized medicine: Pharmacotherapy
for the elderly:,,5 x 1”

* Intellectual decline

* Immobility

* Instabilility

* |ncontinency

* latrogenic effect
(unwanted drug effects)

www.semmelweispharma.com



Modified drug effects in the elderly

CHANGES IN PHARMACOKINETICS

muscle mass ‘

body fat

liver mass/blood flow }
renal function‘

PHARMACODYNAMIC DIFFERENCES

= altered receptor binding and secondary effects

= altered homeostasis

= common diseases: glaucoma, diabetes, arthritis,
coronary diseases, etc.

SOCIALASPECTS

= |nsufficient nutrition

= polypragmasy
= Jow compliance

www.semmelweispharma.com



Modified drug effects in the elderly

Most common drug Drugs most commonly used in
Interactions: the elderly:

= QOral anticoagulants = Oral anticoagulants

= Oral antidiabetics = Sedato-hypnotics

= Antibiotics = Antibiotics

= Cardiac agents

» Antidepressants and
antipsychotics

» glaucoma drugs

= Antiepileptics
= Antiarrhytmic agents
= Cardiac glycosides

www.semmelweispharma.com



DO NOT BE THE FIRST
TO USE A NEW DRUG,

BUT DO NOT BE THE LAST
TO STOP USING AN OLD ONE
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