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The administration of drugs for remedial purposes
should be based on a thorough knowledge of physiol-
ogy, pathology and the principal physiologic actions,
as well as the more important secondary actions of
the drugs to be administered. The physician should
always bear in mind that drugs do not cure. They
may be made valuable adjuncts in our endeavor to
restore normal function in an abnormally functioning

organ.

r%: administering drugs, one should also bear in
mind that the taking of medicine should not be made
a punishment or a disagreeable task to the patient, and
therefore it is the duty of the prescriber to administer
the medicinal agent in as palatable a form as possible.
Furthermore, it often happens that the desired phys-
iologic reaction is not obtained from a given drug
because of improper mode of administration, or
because of failure to select from a given group of
drugs the particular drug best indicated in a given
case. To illustrate this, I shall take up a few groug:
of drugs and endeavor to show how selection may b
made from the different drugs of the same group in
given cases.

SOPORIFICS

In the group of soporifics we find in most textbooks
chloral, its derivatives and compounds, the opium
series (opium, morphin, codein, ethylmorphin hydro-
chlorid, heroin, etc.), and the bromids.

Let us now consider the principal action and prin-
cipal secondary action of each.

The chloral group depresses the central nervous sys-
tem and, eventually, completely paralyzes it. It has
no specific effect on pain sensation, but it does depress
the reflexes of the spinal cord, and affects last of all
the medulla oblongata, and therefore practically does
not depress the respiratory center to any extent. It
becomes at once evident that its administration as a
hypnotic in a case of insomnia due to pain would be
contraindicated, while, on the other hand, it is emi-
nently the remedy of choice in cases of insomnia due
to nervous excitation, especially when such excitation
is of spinal or reflex origin. :

When we bear in mind, furthermore, that chloral is
irritating to skin and mucous membranes, it follows
logically that it should be administered in high dilution
and preferably in combination with some bland sub-
stance, so that we would prescribe our chloral hydrate
in combination with glycerin or mucilage of acacia and
with plenty of water.

Opium and its derivatives, on the other hand, have a
pronounced selective action on pain sensation and on
respiration, markedly reducing both in doses too small
to affect general consciousness. This is especially true
of its principal alkaloid, morphin. Therefore, opium
and its alkaloids are indicated as analgesics rather than
as hypnotics, especially when the rate of respiration is
above normal. The possibility of morphin addiction
should, of course, be borne in mind.

Bromids act directly as depressants on the central
nervous system, reduce the reflexes and impair the

* Read before the Bronx County Medical Society, Nov. 20, 1918.
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passage of impulses from the sensory to the motor
cells. Therefore, in a case of sleeplessness due to a
moderate degree of excitation, bromids would be indi-
cated. But we must remember that (1) a certain
degree of concentration of bromids in the circulating
blood and in the tissues is required; (2) bromids are
fairly rapidly eliminated, especially in the presence of
chlorids; (3) bromids, like all halogen derivatives, are
irritating to mucous membranes in concentrated solu-
tion, and (4) last, but not least, they have a rather
disagreeable taste. Therefore, the administration of
the bromids should begin some time before the desired
effect is to be obtained, and frequent small doses will
bring about greater physiologic response than a single
large dose. When a concentration of bromids is to be
maintained in the blood and tissues for some time, as
in the treatment of epilepsy, the patient should be
kept on a practically’salt-free diet. The bromids should
be administered in high dilution to prevent gastric
irritation, and the taste may be corrected by the
addition of acid fruit syrups or by a combination of
a small amount of citric acid with simple syrup.

STIMULANTS

Turning our attention to the stimulants, we find
again a number of drugs or group of drugs, each of
which has its special indication. For instance, nux
vomica andeespecially its principal alkaloid, strych-
nin, has selective action on the spinal cord, and its
application is therefore indicated in conditions in
which the ordinary normal stimuli fail to bring about
the corresponding muscular response, whether of
striped or unstriped muscles, generally referred to as
lack of tonus. .

The caffein group of stimulants must be divided into
two subdivisions: caffein and its salts acting on the
central nervous system as well as on the kidneys, while
theobromin has but little effect on the central nervous
system. Caffein produces restlessness to the point of
insomnia and mental confusion, has but little effect on
the circulation, and quickens the rate of respiration
while at the same time decreasing its amplitude. It
becomes at once apparent that in such cases as we saw
in the recent epidemic of influenza, associated with or
followed by lobar and lobular pneumonia, with
increased rate of pulse and respiration, together with
mental excitation to the point of delirium, caffein was
distinctly contraindicated. If it was given with a view
of aiding renal excretion, because of ﬁe oliguria found
in these cases, it seems to me that the drug of choice
should have been theobromin sodium salicylate, or bet-
ter still, one of the many saline diuretics, such as the
citrates and acetates of ammonium, sodium or potas-
sium. On the other hand, caffein would be indicated
in cases of mental or psychic depression, and particu-
larly in cases of depression incident to poisoning.

For a similar reason, that is, its accelerating effect
on the respiratory rate, atropin was contraindicated in
these cases, excepting when it was desired to check
secretions, as in impending edema ; but its influence on
secretion to the extent of lessening perspiration would
also have to be considered, and for this reason morphin
would probably be preferable because of its selective
action in lessening all secretions except those of the
sweat glands. Neither would camphor be indicated
in the above mentioned cases, because in physiologic
doses its effect on heart and respiration. is relatively
small and in larger doses may cause an acceleration,
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FIGURE 4 New Drug Approvals and Pharmaceutical R&D Expenditures in the
United States From 1963 to 2008
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A node-link graph showing significant correlations between
assigned terms in the “ontology of termination.”
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FIGURE 5 Drug Failures by Therapeutic Class, 2000 to 2009
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RATIONAL DRUG THERAPY

Drug selection while treatment must be based on the following.
1. Relevance to disease - Indicated in the treatment of prevalent diseases.

2. Efficacy and safety - Based on the objective results from adequate
pharmacological studies including at least expanded phase (ll). clinical
trials and / or additional phase (lll). studies.

3. Quality.
4. Cost-of treatment regime (not just the unit cost).

5. Appropriateness to the capability of medical personnel at different levels
of health care. The level of expertise required to prescribe, administer and
monitor safety and adverse effects of single drug or group of drugs in the
therapeutic category must be considered. Consideration should be given to
the to the competence of local personnel in making the correct diagnosis.



The million-dollar
drug

How a Canadian medical breakthrough that was 30 yearsin the
making became the world’s most expensive drug —and then
quickly disappeared
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ZOLGENSMA FOR SPINAL MUSCULAR ATROPHY

SMA is most often LETHAL in childhood

(1)
90 A) rate of death or permanent ventilation
at two years of age in children with type 1 SMA

ALL of the children were
ALIVE at two years in

the pivotal trial of Zolgensma

Price: $425,000 annually for five years = $2.125 million
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Zolgensma is a gene therapy approved for children with the most severe form
of SMA. Credit: Shutterstock.

The US Food and Drug Administration (FDA) has issued a statement regarding data accuracy
issues related with Novartis’ biologic license application (BLA) for gene therapy Zolgensma
(onasemnogene abeparvovec-xioi).

Zolygensma was approved in the US in May this year for children under two years old with spinal L

muscular atrophy (SMA) with bi-allelic mutations in the survival motor neuron 1 gene; this is the most
severe form of SMA.
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Tafamidis Treatment for Patients with Transthyretin Amyloid Cardiomyopathy

Mathew S. Maurer, M.D., Jeffrey H. Schwartz, Ph.D., Balarama Gundapaneni, M.S., Perry M. Elliott, M.D., Giampaolo Merlini, M.D., Ph.D., Marcia
Waddington-Cruz, M.D., Arnt V. Kristen, M.D., Martha Grogan, M.D., Ronald Witteles, M.D., Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanjiv |.
Shah, M.D., et al., for the ATTR-ACT Study Investigators™

Endpoint Tafamidis

All-cause mortality,
n (%)

Cardiovascular
hospitalization
(number per year)

78/264 (29.5)

0.48

Transthyretin amyloid cardiomyopathy is
caused by the deposition of transthyretin
amyloid fibrils in the myocardium. The
deposition occurs when wild-type or variant
transthyretin becomes unstable and
misfolds. Tafamidis binds to transthyretin,
preventing tetramer dissociation and
amyloidogenesis.

N Engl J Med 2018; 379:1007-1016

Hazard Ratio (95%
Confidence
Interval)

Placebo
76/177 (42.9) 0.70 (0.51 - 0.96)

0.70

0.68 (0.56 - 0.81)

Functional forms of TTR

Tetramer kinetically Free tetramer

stabilized by tafamidis

Folded monomer

Misfolded
amyloidogenic
monomer

TTR structures associated with pathology



Myosin modulation in HF:

a personalized approach?
Results expected at AHA 2020
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Seidman & Seidman, Cell ol. 104, 557-567, February 23, 2001,



Myosin modulator Mavacamten in patients with HOCM

EXPLORER-HCM

Mode of action

Actin thin filament
Actin-myosin cross-bridge
Myosin thick filament

Normal HCM HCM Sarcomere
Sarcomere Sarcomere with Mavacamten
(hypercontractility) (attenuated hypercontractility)

Olivotto et al., ESC Congress 2020 and Lancet 2020



Myosin modulator Mavacamten in patients with HOCM

EXPLORER-HCM

C , g D ’
' Resting L\JOT gradient o Valsava LVOT gradient
) =)
- - - 739
€ c 80 683 702 67-
E 4 511 516 E 656 657 674
E 60 479 479 487 479 498 459 E 650 62.7
g S 604724
35 <
g 404 S1.7 g‘ ......................................................
— b
0-
g ..................................................... g 4
2 204 £
% 3 204 280
g = 231 258 250 248
- 164 135 154 17 g4 .
0 T T T T T T I I 0 T T T T T T T T
0 4 6 12 18 22 26 30 0 4 6 12 18 22 26 30
Number of Number of
patients at visit patients at visit
Mavacamten 123 119 119 118 116 118 120 117 Mavacamten 123 117 118 118 116 18 120 117
Placebo 128 121 122 125 122 125 125 123 Placebo 128 119 119 125 122 125 124 124
E F ¢
—_ hs-Troponin |
6653
6 6 6264 6459
54.7 43558826184 6]736378 12.8
164 125 - 126
_ 562+ ‘
= —_
2 2 124
- £
Z 3164 S
:g r§ 125
g 2 8
104
Z 1784
76 74
17311598 L 163416231631
146-3
KDy T T T T T T T T T T T T T
0 4 6 8 12 14 18 2 26 30 0 6 18 30
Number of - Number of -
patients at visit patients at visit
Mavacamten 120 115 114 115 114 109 115 115 117 119 Mavacamten 120 86 102 115
Placebo 126 118 112 119 116 117 124 121 120 123 Placebo 119 84 104 115

Olivotto et al., ESC Congress 2020 and Lancet 2020



Svystematic Reviews
and Meta-analyses

Randomized
Controlled Double

Blind Studies “ohort Studies
_ase Series

~ase keports \

Ideas, Editorials, Opinions

_ ;
.,\unul‘ UHOUCAaiIU
- - - — A N A - —p - -

. — i

In vitro ('test tube’) research



RATIONAL DRUG THERAPY

Drug selection while treatment must be based on the following.

3. Quality.
4. Cost-of treatment regime (not just the unit cost).

5. Appropriateness to the capability of medical personnel at
different levels of health care. The level of expertise required
to prescribe, administer and monitor safety and adverse
effects of single drug or group of drugs in the therapeutic
category must be considered. Consideration should be given
to the competence of local personnel in making the correct
diagnosis.



Use of N-nitrosodimethylamine (NDMA) contaminated valsartan
products and risk of cancer: Danish nationwide cohort study

Anton Pottegard,’ Kasper Bruun Kristensen,* Martin Thomsen Ernst,! Nanna Borup Johansen,?
Pierre Quartarolo,” Jesper Hallas'
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

13 September 2018
EMA/585263/2018

Update on review of valsartan medicines
Risk from NDMA remains low, a related substance NDEA also being
investigated

The European Medicines Agency (EMA) has updated its calculation of the risk from valsartan medicines
containing N-nitrosodimethylamine (NDMA), taking into account results from latest tests on the active
substance from Zhejiang Huahai.

In line with EMA's previous assessment, the life-time risk of cancer is considered low and is estimated
to be in the order of 1 in 5,000 for an adult patient who had taken an affected valsartan medicine at
the highest dose (320 mg) every day from July 2012 to July 2018.

EMA’s risk assessment is based on the average levels of NDMA in the active substance produced by
Zhejiang Huahai since 2012 (when the company changed its manufacturing process) and on the
assumption that all the NDMA is transferred to the final product.



Why Is Tracking Bad Drugs
So Difficult?

Our drug supply is shrouded in mystery, every step of the way.

Where drugmakers
buy their ingredients,
including the active
pharmaceutical
ingredient that makes
the drug work, is a
trade secret.

Even drug buyers for major

hospital systems often don’t
know where drugs are made,
and can’t avoid buying drugs

made in manufacturing

facilities with spotty
inspection records or a
history of recalls.
Croda. Lpba Zurans anid Sydeey Laghin Kainar Noadh News; Getty Inages

Drug labels are
required to include
the drugmaker, the

<

Which drugs are made
in each facility is
considered a trade
secret, so the FDA
often won't reveal the
drugs made in a plant

in public records

detailing sanitary
concerns and other
hazards.

Labeling

labeler or the

distributor - not all

three.

If a patient becomes ill
from a tainted drug, his or
her doctor will rarely
suspect the drug to be the
culprit. After all, the
patient is often already
sick from something else.



6. Local health problems. The influence of concomitant, locally prevalent diseases or
conditions on pharmacokinetic and pharmacodynamic parameters modifying
therapeutic response have to be considered in making the selection eg. malnutrition,
liver disease.

7. Benefits / Risk ratio - when several comparable drugs are available for the same
therapeutic indication it is necessary to select the one which provides the most
favorable benefit/risk ratio.

8. Preferential factors for evaluating therapeutically equivalent drugs - when two or
more drugs are therapeutically equivalent preference should be given to :-

(A) The drug most thoroughly investigated and therefore the best understood with
respect to its beneficial properties and limitations.

(B) The drug which is clinically appropriate for more than one disease.

(C) The drug with the most favorable pharmacokinetic properties eg., to improve the
compliance to minimize risk.

(D) The drug that are in a dosage form that is easy for the health staff to dispense
easily and safely administer to the patient.

(E) The drugs that are easy for the patient to take or with the broadest acceptability.

(F) The drugs, pharmaceutical products and dosage forms with favorable stability
under anticipated local conditions for which storage facilities exist.

(G) The drugs for which reliable local manufacturing facilities exist.



9. In the majoritg of cases the drugs should be formulated as single compounds.
Fixed-ratio combination are only acceptable when-

(A) The clinical value of simultaneous use of more than one dose is documented.

(B) The therapeutic benefit of the combination is greater than the sum of each of the
individual components.

(C) The combination is safer than the use of an individual drug.

(D) The cost of the combination product is less than or equal to the total cost of the
individual products.

(E) The compliance is improved.

(F) The combination must be such that sufficient quantities to meet the needs of the
majority of the population can be maintained.

10. Periodic review of druglist - Yearly or whenever necessary to incorporate
significant new therapeutic advances and selected drugs.

(A) Generally new drugs should be introduced only if they offer distinct advantages
over previously selected drugs.

(B) If on the basis of new information, drug already on the list are found to no longer
posses a favorable benefit / risk ratio, they should be replaced by drugs with the
higher benefit/risk ratio.

(‘;1. International Non-proprietary names (INN ; generic names) should be used for
rugs.



COUNTERTHINK

WHAT THE DRUE COMPANIES REALLY WANT




Process of rational
prescribing

* Establish a diagnosis
* Define therapeutic goals

* Select the class of drugs capable of achieving
each goal

+ Identify a drug from the class

« Decide the route,dose duration of treatment

* Provide proper information to patient
* Monitor compliance, achievement of goal and ADR

* Modify therapy



CONCLUSION

- Drug use is the end of therapeutic
consultation.

- Health professionals have a
responsibility to ensure that the
right drug is prescribed , dispensed
and taken.

- Improving drug use improves the

\ ity of care and frequently lowers

yLeost.




VARIABILITY IN DOSE-RESPONSE

,3 “If It were not for the great

17 variability among individuals,
& medicine might as well be a
T

sclence and not an art”

Sir William Osler
(1849-1919)



GYOGYSZERES KEZELES PROBLEMAL...

+ Sok beteg — még a jol mikodé terapiak
esetében is — nem reagal a kezelésre...

- Még a |0l vezetett terapiak esetében is
vannak nem kivant mellékhatasok...



The History of Medicine

HAVE EARACHE?
EAT ROOT.

That root 15 heathen.
Say this prayer.

"IN

Antibiotics are artificial.
Immunizations cause autism.
Eat this root.

2010 AD

Those pills are placebo.
Take antibiotics and
get immunized.

1960 A7 9@@ l g

That potion is snake oil.
Swallow these pills.
1900 AD

y 1000 AD

That prager is
superstition.
Drink this pofion.
1700 AD



.Hogyan keletkezhettek a kovetkezo adatok? |

@ A kérhazi felvételek . %-a gyégyszer-
mellékhatasok miat{ kovetkezik be

@ A korhazi betegek .#.%-nal korhazi kezelésiik soran
mellékhatas lép fel

Az 5. leggyakoribb kérhazi halalok az EU-ban

@ Evente kb. 1970(!0 halalt gyogyszer-
mellékhatassal hoznak 6sszefliggésbe az EU-ban

B 7 .. milliard Euro/ év tébbletkdltséget jelent

forras: COMMISSION STAFF WORKING DOCUMENT Accompanying document to the
Proposal for a REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL



Prediszponalo tényezok

tobbféle gyégyszer egyidejl szedése
életkor — idés

ujszulott
betegség

nem

genetikai polimorfizmus




Increased incidence of ADRs in elderly

These may be due to the following factors:

A. Changes in pharmacokinetics

B. Changes in pharmacodynamics
C. Drug interactions

D. Inappropriate prescribing in elderly
E. Co-morbidities



. Alapfogalmak

@ Adverse event - Nemkivanatos esemény (AE)

@ A vizsgalati készitmennyel kezelt beteg vagy a vizsgalati alany egészségi
allapotaban bekovetkezo kedvezotien valtozas, amely nem all szlkségszerten oki
osszefiiggesben az alkalmazott kezeléssel

@ Adverse reaction - mellékhatas (ADR)

@ A vizsgalati készitmény barmely adagjanak alkalmazasa mellett bekévetkezé minden
kedvezdtien és nem kivant reakcio, amely 6sszeflggésben all a vizsgalati
keszitménnyel

# Unexpected adverse reaction - nem vart mellékhatas (UADR)

@ Olyan mellékhatas, amely jellegét vagy sulyossagat tekintve eltér a megfeleld
termekismertetoben talalhato mellékhatastol, igy vizsgalati készitmény esetén a
vizsgalo részére dsszeallitott ismertetotdl, illetve gyogyszer esetén az alkalmazasi
elbirastol

@ Serious adverse event or serious adverse drug reaction - stlyos nemkivanatos
esemeény vagy sulyos mellékhatas (SAE/ SADR)

@ a mellekhatas, illetve a nemkivanatos esemény akkor sulyos, ha a vizsgalati
készitmény barmilyen adagjanak alkalmazasat a vizsgalati alany halala,
életveszélybe kerlllése, korhazi kezelése, folyamatban |évo korhazi ellatasanak
meghosszabbodasa, maradando vagy jelentds egészségkarosodasa,
fogyatékossaga koveti, illetve velesziiletett rendellenesség, sztletési hiba fordul elé




. Még néhany tisztazando kérdés

@ Seriousness --- severity

@ Sulyossag (severity): a sulyos (severez kifejezést gyakran alkalmazzak valamel
esemeény mértékeének jelzésére. Nem tévesztendo ossze a sulyossag azon fogalmaval
(seriousness), amely a beteg allapotara/esemenyre vonatkozé kimenetel alapjan
iranyadoul szolgal adott intézkedesek megtételére.

@ Eletveszélyes allapot --- life threatening

@ A sulyos (serious) nemkivanatos eseményre, vagy mellékhatasra vonatkozo
életveszelyes” mindsités arra utal, hogy az esemeny idején a vizsgalati alany halalos
veszélyben volt; a mindsités nem olyan eseményre utal, amely ha sulyosbodik,
feltételezhetden halalhoz vezethetett volna.

® Ok-okozati 6sszefiiggés

B Lehetésége mindazon esetekben fennall, amikor az 6sszefliggés nem
zarhato ki teljesen
W gyogyszeradas az AE megjelenése el6tt tortent?
van-e elvaltozas az alkalmazas helyén?
az AE kozvetienll a gyogyszeradas utan alakult ki?
dechallenge, rechallenge pozitiv?
egyeéb gyogyszer elhagyasa befolyasolja-e az AE-t?
korabban jelentkeztek-e ezek a tlinetek az adott gyogyszertol?
az AE a gyogyszer ismert mellékhatasai kozé tartozik?
a gyogyszeradas és a AE kozti ido 6sszeegyeztethetd-e az esemeny jellegével?



ADR - etioldgia

Dose-related ADRs are particularly a concermn when drugs have a narrow therapeutic index
(eg, hemorrhage with oral anticoagulants). ADRs may result from decreased drug clearance
in patients with impaired renal or hepatic function or from drug-drug interactions.

Allergic ADRs are not dose-related and require prior exposure. Allergies develop when a
drug acts as an antigen or allergen. After a patient is sensitized, subsequent exposure to the
drug produces one of several different types of allergic reaction ’

Idiosyncrasy is an imprecise term used to classify unexpected ADRs that are not
dose-related or allergic. They occur in a small percentage of patients given a drug.
Idiosyncrasy has been defined as a genetically determined abnormal response to a drug,
but not all idiosyncratic reactions have a pharmacogenetic cause. The term may become
obsolete as specific mechanisms of ADRs become known.



ADR — osztalyozas - sulyossag

Mild No antidote or treatment is
required; hospitalization is not
prolonged

Moderate A change in treatment (eg,

modified dosage, addition of a
drug), but not necessarily
discontinuation of the drug, is
required; hospitalization may be
prolonged or specific treatment
may be required

Severe An ADR is potentially life
threatening and requires
discontinuation of the drug and
specific treatment of the ADR

Lethal An ADR directly or indirectly
contributes to a patient's death
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Where Do Errors Occur?




Drug error

® The wrong choice of a drug or a prescription for the
wrong dose, frequency, or duration

® An error in reading the prescription by the pharmacist so
that the wrong drug or dose is dispensed

® An error in reading the label of the drug container by the
care provider giving the drug so that the wrong drug or
dose is given

¢ Incorrect instructions to the patient

¢ Incorrect administration by a clinician, care provider, or
patient

¢ Incorrect storage of a drug by the pharmacist or patient,
altering the drug's potency

¢ Use of outdated drug, altering the drug's potency

e Confusion of the patient so that the drug is taken
incorrectly
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Look-alike And Sound-alike Drug
Names

Accupril® Accutane®
Alprazolam Lorazepam
Cardene® Cardura®
Flomax® Fosamax®
Lamisil® Lomotil®
Nizoral® Neoral®
Plendil® Prilosec®
Zantac® Zyrtec®

USP Quality Review. www.usp.org/reporting/review/qr66.pdf accessed on February 6, 2001.


http://www.usp.org/reporting/review/qr66.pdf
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Mit gondolnak a mellékhatas bejelentésekrol
az egészsegugyi szakemberek?

@ Adminisztracios teher (~80%)
@ Onként vallalt tarsadalmi munka (~40%)
@ Nincs térvényi el6iras (40%)
@ De van!!! (Isd Gyogyszertorveny, EuM rendelet)
@ A betegek tajékoztatasa a gyégyszer alkalmazasaval

jaro kockazatokrol
@ Felesleges — betegtajekoztatoban szerepel minden (68%)
@ Tulzott (hamis) valaszreakciot eredméenyez (10%)
B Rontja a beteg egyiittmikodési készsegét (15%)
@ A forgalmazé nem igényli, sét ellenérdekelt (20%)
#@ Nem tudomanyos tevékenység (45%)



. OSSZEHASONLITASKEPPEN.....

@ WHO altal idealisnak tartott
bejelentési szam:
200-250 / 1 millié lakos / év

@ Magyarorszag: 70-80



Tények és tévhitek

' heartwire

THROMBOSIS
Dabigatran fatal bleeding less than in clinical trials
MAY 25, 2012 Sue Hughes ElRecommend < 3 M Tweet < 26 g +1 ] 1 mShare ;

EJ Comments Read later 8 [C] (1] & Print Send Fontsize A A A ¢ Cite
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since the ¢ rials, according
to new infc
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Medicinal | to be kept under
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to prevent " prescribers and
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Az interakcio kialakulasanak mechanizmusa

Farmakokinetikai

a gyogyszer koncentracidja valtozik meg a
tamadaspont helyén

a gyogyszernek Kicsi a terapias szélessége

a gyogyszer dozis-hatas gorbéje meredek

Farmakodinamias

a farmakoloégiai hatas valtozik meg anélkiil,
hogy a gyogyszer koncentracidja valtozna

a gyogyszernek Kicsi a terapias szélessége



Category
Absorption

Distribution

Elimination

Farmakokinetika

Parameter

Absorption rate constant

Bioavailability

Apparent volume of distribution

Unbound fraction

Rate of elimination

Clearance

Renal clearance

Metabolic clearance

Fraction excreted unchanged

Elimination rate constant

Biologic half-life

Formula

Rate of drug absorption - Amount of drug
remaining to be absorbed

Amount of drug absorbed = Drug dose

Amount of drug in body + Plasma drug
concentration

Plasma concentration of unbound drug +
Plasma drug concentration

Renal excretion + Extrarenal (usually
metabolic) elimination

Rate of drug elimination + Plasma drug
concentration

Rate of renal excretion of drug <+ Plasma drug
concentration

Rate of drug metabolism = Plasma drug
concentration

Rate of renal excretion of drug = Rate of drug
elimination

Rate of drug elimination + Amount of drug in
body

Clearance = Volume of distribution

0.693 + Elimination rate constant



Farmakogenetika
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Variation
Acetylation, fast

Acetylation, slow (drug
inactivation by hepatic
N-acetyltransferase)

Aldehyde dehydrogenase-2
deficiency

CYP2C19 genetic
polymorphisms

G6PD deficiency

Genetic polymorphisms of
CYP2C9 and vitamin K

epoxide reductase complex
subunit 1 (VKORC1)

HLA-B*1502

Plasma pseudocholinesterase

deficiency

Incidence

About 50% of the US
population

About 50% of Japanese,
Chinese, and other Asian
populations

30% in one study
Common among East Asians

10% of black males

High prevalence in people of
Mediterranean descent

1 to 6/10,000 in countries with
mainly white populations

In some Asian countries, about
10 times higher

About 1/1500 people

Effects

Need for higher or more frequent doses
of drugs that are acetylated (eg,
isoniazid ) to produce the desired
therapeutic response

Increased susceptibility to adverse
effects of drugs that are acetylated (eg,
with isoniazid , peripheral neuritis;
with hydralazine or procainamide

, lupus)

With alcohol ingestion, marked
elevations of blood acetaldehyde,
causing facial flushing, increased heart
rate, diaphoresis, muscie weakness,
and sometimes catecholamine-
mediated vasodilation with euphoria

Reduced enzymatic activation of
clopidogrel , resulting in reduced
antiplatelet effect and high risk of
thrombosis in high-risk patients

With use of oxidant drugs. such as
certain antimalarials (eq,

chlioroquine , primaquine ),
increased risk of developing hemolytic
anemia

Increased action of warfarin _*
increasing risk of bleeding events

Increased risk of adverse reactions to
carbamazepine , including serious
dermatologic reactions (eg, Stevens-
Johnson syndrome)

Decreased succinylcholine
inactivation



PPI and thienopyridines

TRITON-TIMI 38: Primary Endpoint Stratified by Use
of a PPI

1% PPl use at randomization (n = 4529}
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Figure 1 Prasugrel and ticagrelor are more-potent and faster-acting antiplatelet
agents than clopidogrel

Clopidogrel Prasugrel Ticagrelor
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Perzisztencia és statinkezelés. Kilenc, nagy rizikéjd be-
tegeken végzett vizsgdlat dsszesitése
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A vernyomascsokkentok dozis-
hatas és dozis-mellekhatas gorbéje

vérnyomascsokkenés

Hatas

mellékhatasok




Non-adherencia okai

Apathy

Concern about taking drugs (eg,

adverse effects, addiction) Adverse effects (real or imagined)

Denial of the disorder or its Complex regimen (eg, frequent

significance dosing, many drugs)

Financial concerns Inconvenient or restrictive
precautions (eg, no alcohol or

Forgetfulness cheese)

instructions

Unpleasant taste or smell
No faith in the drug's efficacy

Physical difficulties (eg, with
swallowing tablets or capsules,
opening bottles, or obtaining
prescriptions)

Reduction, fluctuation, or
disappearance of symptoms



SZUBSZTRATOKKAL KONNYEN TELITHETOK,

Gatlok

Ca antagonistak:

Diltiazem Induktorok
Verapamil Omeprazol
Cimetidin PAH, DoFii

Fluoroquinolok | Phenobarbital
| Makrolidek Phenitoin

SSHI-k _atlok Induktorok

§ CYP1A2 ‘ Amiodaron | Phenobarbital
Cimetidin | Rifamycinek

cypacg Sulfamethoxazol
Azolok

CYP2C19 Fluoxetin |
Fluvoxamin

Disulfiram | jnquktorok Gatlok

Omeprazol
Ethanol | CYP2D6 SSRIF-)k

Gatlol /soniazid Took | Induktorok
Amiodaron, Chinidin, Cimetidin, SSRI Phenitoin
(Fluoxetin, Paroxetin, stb.), Flecainid, | Induktorok Rifamycinek

Thiorodazin, Perfenazin, Nem ismert




Nehany CYP enziminduktor gyogyszer

Induktor szerek

rifampicin
phenobarbital
carbamazepine
phenytoin

Hypericum perforatum
alkohol (kronikus)

dohanyzas

Metabolizmusa indukalt

oralis fogamzasgatlok
kortikoszteroidok
oralis antikoagulansok
theophyllin

DHP Ca-antagonistak
simvastatin

verapamil

midazolam




Néehany CYP enzimgatlo

ketoconazole, itraconazole

R CYP3A4
ciclosporin

HIV proteaz-gatiok

erythromycin, clarithromycin

SSRI (fluoxetin, paroxetin fluvoxamin, sertralin)
cimetidine

amiodarone

ciprofloxacin, norfloxacin

alkohol (akut) CYP1A2



Grapefriut
interakciok

Sliced pink grapefruit

Drug class Major Interactions Minor Interactions
Calcium chansel antagonists Plendil
Cardene (Nicardipine)
Procardia (Nifedipine)
Nimotop
Sular
DynaCirc
Antiamhythmics Cordarone
Multag
Statins (HMG-CoA reductase ishibitors) | Mevacor (Lovastating Lipstor

Baycol (off the market)

Immunosupprossants

Sandimmunc (Cyclosporine)
Prograf

Rapamune

Mercaptoparine

Dextromethorphan

Sedatives. hypnotics. and anxiolytics

Halcion

Versed

Valium (Diazepam)
Soaata (Zaleplon)
Alprazolam

Other psychotropics

Tegretol (Carbamazepine)
Desyrel
Serzone

Seroguel
Fluvoxamine

Seldane (off the market)
Hismanal (off the market)

Claritin (Loratadine)

HIV protcasc inhibitars

Virscept

Ortho-Cept (Exhinyl estradiol)
Depo-Medrol (Methylprednisolone)

Other drugs

Pfopuldd""




CYP enzimgatlok altal befolyasolt
gyogyszerek

TCA
antipszichotikumok
Ca-antagonistak
daganatellenes szerek
oralis antikoagulansok
statinok
antidiabetikumok

theophyllin



Gyogyszerkolcsonhatasok és
kontraindikaciok

P-glikoprotein 1

(permeabilitasi glikoprotein, roviditve P-gp vagy Pgp)



Gyogyszerkolcsonhatasok és
kontraindikaciok

Gyogyszer

Verapamil
Kinidin
Amiodaron

Clarithromycin

Dronederon
Rifampicin

Carbamazepin

Proteaz inhibitorok

Hatas
1 20-150%

1 50%

1 60%

T 19%

1 100%
1 67%
| %-t nem jelentettek

Expoziciét nem
jelentettek

Javallat
Hasznaljon alacsonyabb doézist (110 mg BID)

Alkalmazza korultekintéen és értékelje a
verzéses kockazatot

Alkalmazza korultekintéen és értékelje a
verzéses kockazatot

Alkalmazza korultekintéen és értékelje a
verzéses kockazatot

Nem javasolt
Nem javasolt

Nem javasolt

Nem javasolt

A dabigatran alkalmazasa kontraindikalt szisztémas ketoconazolt, itraconazolt,
tacrolimust és cyclosporint szedd betegeknél

BID = naponta kétszer

Huisman M et al. Thromb Haemost doi:10.1160/TH11-10-0718



A kumarin kezelés korlatai

Kiszamithatatlan Gyakori dézis
valasz modositas

Sziik terapias ablak

Szamos gqyoqyszer-
(INR range 2-3) e

taplalék interakcio

Rendszeres labor

v, Szamos gyoqyszer-
ellenorzés gyogy

gyogyszer interakcid

Lassu hatas/hatas

vesztés Warfarin rezisztencia

Vonakodas a VKA felirastol

Foként idos betegek esetén, mert a vérzéses szovodmeények
rizikdjat magasnak tartjak a lehetséges haszonhoz képest

1. Ansell J, et al. Chest 2008;133;160S-198S; 2. Umer Ushman MH, et al. J Interv Card Electrophysiol 2008; 22:129-137;
Nutescu EA, et al. Cardiol Clin 2008; 26:169-187.



Fokozott INR valasz

Specific Drugs Reported

acetaminophen
alcoholt
allopurinol
aminosalicylic acid
amiodarone HCI
argatroban
aspirin

atenolol
atorvastatint
azithromycin
bivalirudin
capecitabine
cefamandole
cefazolin
cefoperazone
cefotetan
cefoxitin
ceftriaxone
celecoxib
cerivastatin
chenodiol
chloramphenicol
chloral hydratet
chlorpropamide
cholestyraminet
cimetidine
ciprofloxacin
cisapride
clarithromycin
clofibrate
COUMADIN overdose
cyclophosphamidet
danazol

dextran
dextrothyroxine
diazoxide
diclofenac
dicumarol
diflunisal
disulfiram
doxycycline
erythromycin
esomeprazole
ethacrynic acid
ezetimibe

fenofibrate
fenoprofen
fluconazole
fluorouracil
fluoxetine
flutamide
fluvastatin
fluvoxamine
gefitinib
gemfibrozil
glucagon
halothane
heparin
ibuprofen
ifosfamide
indomethacin
influenza virus vaccine
itraconazole
ketoprofen
ketorolac
lansoprazole
lepirudin
levamisole
levofloxacin
levothyroxine
liothyronine
lovastatin
mefenamic acid
methimazolet
methyldopa
methylphenidate
methylsalicylate ointment
(topical)
metronidazole
miconazole (intravaginal,
oral, systemic)
moricizine hydrochloridet
nalidixic acid
naproxen
neomycin
norfloxacin
ofloxacin
olsalazine
omeprazole
oxandrolone
oxaprozin

oxymetholone
pantoprazole
paroxetine
penicillin G, intravenous
pentoxifylline
phenylbutazone
phenytoint
piperacillin
piroxicam
pravastatint
prednisonet
propafenone
propoxyphene
propranolol
propylthiouracilt
quinidine
quinine
rabeprazole
ranitidinet
rofecoxib
sertraline
simvastatin
stanozolol
streptokinase
sulfamethizole
sulfamethoxazole
sulfinpyrazone
sulfisoxazole
sulindac
tamoxifen
tetracycline
thyroid
ticarcillin
ticlopidine
tissue plasminogen
activator (t-PA)
tolbutamide
tramadol
trimethoprim/sulfamethoxazole
urokinase
valdecoxib
valproate
vitamin E
zafirlukast
zileuton

K-vitamin antagonistak: gyogyszer interakciok

Csokkent INR valasz

Specific Drugs Reported

alcoholt
aminoglutethimide
amobarbital
atorvastatint
azathioprine
butabarbital
butalbital
carbamazepine
chloral hydratet
chlordiazepoxide
chlorthalidone
cholestyraminet
clozapi
corticotropin
cortisone

also:  diet high in v
nreliable

COUMADIN underdosage
cyclophosphamidet
dicloxacillin
ethchlorvynaol
glutethimide
griseofulvin

haloperidol
meprobamate
B-mercaptopuring
methimazolet
moricizine hydrochloridet
nafcillin

paraldehyde
pentobarbital
phenobarbital

phenytoint
pravastatin®
prednisonet
primidone
propylthiouracirt
raloxifene
ranitidinet
rifampin
secobarbital
spironolactone
sucralfate
trazodone
vitamin G {high dose)
vitamin K

Coumadine Package Insert US revised January 2010

66



INR Elevation

Amiodarone (2C9)
Ciprofloxacin (1A2/3A4)
TMP/SMX (2C9)
Metronidazole (2C9/3A4)
Fluconazole (2C9/3A4)
Fluvastatin (2C9)
Fluvoxamine (2C9)
Isoniazid (2C9)

Lovastatin (2C9)
Phenylbutazone (2C9)
Sertraline (2C9)
Gemfibrozil (2C9)

Ethanol (1A2)
Clarithromycin (3A4)
Erythromycin (3A4)

Voriconazole (3A4)

*INR Depression
Rifampin (2C9)
Secobarbital (2C9)
Carbamazepine (2C9)
Phenytoin (2C9)
Phenobarbital (2C9)
Primidone (2C9)

St John's wort (2C9)
Cigarette smoking (1A2)
Charbroiled food (1A2)

Warfarin interakciok




CYP2C9 - WARFARIN

Szlk terapias tartomany
Nagy inter-individualis
variabilitas - prothrombin
id6 (INR) =2.0-3.0

30 x dozis variabilitas

6 8 i0 12 14 16
Warfarin Dose (mg/d)

g-
8 CYP2C9 SNPs warfarin
7 CYP2CQ CYP2C9*1 (WT) - normal
3 6 CYP2C9*2 (Arg144Cys) -
§ 5 alacsony/intermediel
t 4 CYP2C9*3 (lle359Leu) - alacsony
2 3
E 2] CYP2C9 allél eléfordulas:
1 Eurépai: *2-10.7% *3 -8.5 %
0- Azsiai: *2 - 0% *3 - 1-2%
Genotype = *1/*1 *1/%2 *2/*2 *1/*3 *2/*3 *3/3 Afro-Amerikai: *2 - 2.9% *3 - 0.8%

N= 127 28 & 18 3 5
26

Higashi MK. JAMA (2002), 287:1690.



Warfarin genetika

Drug response Drug metabolism

Vitamin K

mactive metabolile)

Coangulation laclors

CYP2C9 (warfarin metabolizmust befolyasolja) és VKORC1
(warfarin sensitivitasra van hatassal)

Clarification of Optimal Anticoagulation through Genetics (COAG) trial

"Personalized, predictive medicine offers great promise, but we need to carefully
examine benefits and understand the cost-effectiveness of such strategies before

we spend a lot of money on very expensive tests"
Ann Intern Med. 2009 Jan 20;150(2):/734./



ght

Genetics

‘One-size-fits-all’
Guideline recommendations
based on ejection fraction,
NYHA class, and QRS
width.

BNP / NT-proBNP

B-type natriuretic peptides to
prevent therapeutic
complacency and encourage
efforts to maximize
treatment.

Interaction with
treatment benefit
Use of biomarkers to
optimise benefit of
established therapies in
patient subgroups.

New therapy &
companion biomarker ?
New therapies based on
enhanced understanding of
pathophysiology provided by
biomarkers.

Degrees of Tailoring

N[22




M is az az ,.,Evidence-Based Medicine”’?

A mindenkori legjobb bizonyitekok
alkalmazasa az ellatasaval kapcsolatos
dontések meghozatalanal. (CEBM denfinicio)

1/ mindenkori legjobb
Amikor a tények megvaltoznak, megvaltoztatom a
véleményemet. On mit tesz?

Michael F. Oliver, European Heart Journal, 1997




Understanding the Need

for Evidence in Practice
Systematic Approach to Evaluating New. Tlherapies

4 R
Half of what you learn in

your medical apprenticeship
(about therapy) will be correct...

you just don’t know which half.

Joe Greenfield, MD

Former Chair, Medicine
Duke University Medical Center




M is az az ,.,Evidence-Based Medicine’’?

A mindenkori legjobb bizonyitékok
alkalmazasa az ellatasaval kapcsolatos
dontések meghozatalanal. (CEBM denfinicio)

2/ bizonyitekok

Evidence - tény? A tény abszolut fogalom, a tény
megdonthetetlen bizonyiték.

Evidence - bizonyiték? A bizonyiték meggyozo ereje széles
skalan mozog, a gyengétol, az elsopro erejuig (lasd jog).
Evidence - érv? Az érv nem feltétleniil megalapozott allitas,
lehet subjectiv, fugg az érvelotol, lehet maganvéelemény.

EBM, BAO, TAO?




A true believer ignores the evidence.




M 1S az az .. Evidence-Based Medicine”?

A mindenkori legjobb bizonyitékok lelkiismeretes, tudatos és

megfontolt alkalmazasa az ellatasaval kapcsolatos
dontések meghozatalanal. (CEBM denfinicio)

3/ lelkiismeretes, tudatos és megfontolt - hippokratészi eskii!
Vizsgalati eredmények adaptalasa, szakirodalom ismerete
(naponta 19 cikk elolvasasa!)

Mesterség ismerete! A jo dontés csakis a legjobb lehet!
Kozgazdasz: elszalasztott haszon = veszteség!
Orvos: akkori is art, ha nem javit, amikor lenne ra mod!




M 1S az az ,.,Evidence-Based Medicine”?

A mindenkori legjobb bizonyitékok lelkiismeretes, tudatos és
megfontolt alkalmazasa az egyes ellatasaval kapcsolatos
meghozatalanal. (CEBM denfinicio)

4/ - az EBM nem egyenlo a vizsgalati
eredmeények osszességével (bizonyitékok): azokon alapul, és az
orvos megitélésevel épul fel az egyes betegekre szabottan.
Orvostudomany - tudomany, bizonyitékok.

Orvostudomany - muveszet

orvos intuicio + Kklinikai tapasztalat. ,,Ars longa vita brevis”
Hangsulyeltolodas a tudomany felé.
EBM - alapja a bizonyitek, felépitménye az adott orvos az adott
betegre szabott miive.




Svstematic Reviews
and Meta-analvses

Randomized
Controlled Double

Blind Studies Cohort Studies

Case Control Studies

Case Series

Case Reports
/ Ideas, Editorials, Opinions
/ Animal research
/ In vitro ('test tube') research




Evidence-based Medicine

e A
Combining quantitative evidence

about medical practice with expert
judgment in an effort to ensure the
provision of medical care with
\reproducible high quality

Adapted from D Sackett




Az ,,Evidence-Based Medicine” torténete

O R,

Phylick Refined.

The common ERRORS thercin

el U T ED,

And the whole ART

- Reformed & Re&ified :

BEING

A New Rife and Progrefs of PrYrosorp uy
and M ED 1 c1NE for the Deftrudion of
Difeafes and Prolongation of Life.
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THE DRUG TREATMENT OF ANGINA PECTORIS DUE
TO CORONARY ARTERY DISEASE.

By ArTinur M. MasTter, M.D.,

ASSOCIATE IN MEDICINE AND CHIEF OF THE CARDIOGRAPHIC LABORATORY, MT. SINAI
HOSPITAL; ASSOCIATE IN MEDICINE, COLLEGE OF PHYSICIANS AND SURGEONS,
COLUMBIA UNIVERRITY,

Harry L. Jarrg, M.D.,
RESEARCH ASSISTANT, CARDIOGRAPHIC LABORATORY, MT. SINAIL HOSPITAL,
AND

\ »-
SivoN Dack, M.D.,
RESEARCH ASSISTANT, CARDIOGRAPHIC LABORATORY, MT. SINAI HOSPITAL,
NEW YORK CITY.
(From the Cardiae Clinie, Outpatient Department, and the Cardiographiec Labora-
tory, The Mount Sinai Hospital.)

The following routine of medication was employed in the clinic. When
first seen, the patient was given a placebo, 1 grain of milk sugar 3 or 4
times daily, unless he was very ill. This was continued 2 to 4 weeks, until
its effect on the precordial pain was determined. The patient was then
given another drug for a similar trial period. In this way, the drugs listed
in Table 1 were administered successively, the average number of drugs
received by each patient being 7. When a drug was associated with improve-
ment it was usually replaced by & placebo, and then repeated one or more
times. Thus the effect of each drug, as compared to that of the placebo,
was studied several times in the same patient.  When a new drug was given
the patient was usually aware of the fact, for very little attempt was made
to disguise the different preparations. However, the drugs in tablet form,
such as milk sugar, phenobarbital, codeine, aminophyllin, had a similar size
and shape. As a rule, the maximum clinical dose of each drug was given
during some period of its trial. Thus theobromine was given in 7.5 to 10-
grain doses, and aminophyllin in 3-grain doses, 4 to 6 times daily; digitalis
was pushed to full therapeutic dose, and then a maintenance dose continued.
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EVIDENCE-BASED MEDICINE
(ERVEKKEL BIZONYITOTT MEDICINA)

Tamogato eérvek rendszere (ACC/AHA)

"A" szint: Tobb randomizalt, nagy betegszamu klinikai vizsgalat
tamasztja ala.
"B'" szint: Keves, kisebb betegszamu randomizalt tanulmany

tamasztja ala.
"C" szint: Szakértok konszenzusa, esettanulmanyok, klinikai
tapasztalatok tamogatjak.

Indikaciok rendszere

I. osztaly:  Egyértelmiien indikalt beavatkozas, kezelés.

II. osztaly: Nem egységes az allaspont.
a/ inkabb javasolt
b/ inkabb nem javasolt

[II. osztaly: Egyértelmiien nem indikalt.



ESTIMATE OF CERTAINTY (PRECISION) OF TREATMENT EFFECT

LEVEL A

Multiple populations
evaluatad*

Data derived from mulliple
randomized clinical frials
or mela-analyses

LEVEL B

Limited populations
evaluated*

Data derived from a
single randomized trial

or nonrandomizad studies

Suggested phrases for
writing recommendadions!

SIZE OF TREATMENT EFFECT

s uselul/elfective/’benehicial

or ind cated

CLASS | CLASS lla CLASS Iib
Benefit >>> Risk Benefit > > Risk Benefit > Risk
Procedura/Treatment Addilional studies with Additional studies with broad
SHOUL '“m‘ riormed/ focused objectives needed objectives needed: additional
administered IT IS REASONABLE to per-  registry data would be hefpiul
form procedure/administer Procedure/Treatment
reatment MAY BE CONSIDERED
= Recommendation thal = Recommendation In favor = Recommendation's
procedure or ireatment of treatment or procedure usefulness/efiicacy less
-bu-vm being useful/effective well established
] mmm = Some conflicting evidence m Greater conflicting
mulliple randomized trials from mulliple randomized evidence from multiple
or meta-analyses trials or meia-analyses randomized trizls or
mela-analyses
= Recommendation that = Recommendation in favor = Recommendation's
procedure or treatment of treatmen! or procedure usefuiness/efficacy less
Is usztul/ettective being useful/eflective well established
u Evidence M“o m Some conflicting m Greater conflicting
randomized trial or evidence from single evidence from single
nonrandomized studies randomized trial or randomized trial or
nonrandomized studies nonrandomized studies
[ MMIIOIM = Recommendation in favor = Recommendafion's
procedure or treatment is of treatmen! or procedure usefulness/efficacy less
useful/ettective baing usetul/etlective well established
= Ondy expert opinion, case w Only diverging expert m Only diverging expert
studies, or standard of care opinion, case sludies, opinion, case studies, or
or standard of care standard of care
should 1S 1easonadle miay/might be coasidered 18 net recommended
s rocommended can be useful effcctivebeneficial may/might be reasanable i5 not indicated
s indicated is probadly recommended usefulness/effectiveness is should not

unknownyunclear,uncartain
Of no! wel estabiished

i8 not uselul'elective/benslicial
may be harmful



Using Evidence for Clinical
Decision-making:
Role of the Randomized Clinical Trial

- R
“Statistical methods may be no

substitute for common sense but

kthey are often a powerful aid to it.”/

D. D. Reid, commenting on the work of
Austin Bradford Hill, father of the
randomized clinical trial




Randomization

m Eliminates assignment bias
m Ensures comparable study groups
m Allows for use of valid statistical tests

m Requires a predetermined ratio of allocation
(usually equal allocation)

m Day of week & visit number
(e.g., even gets A and odd gets B)
are NOT random assignments




Blinding

Blinding is the masking of the treatment
assignment among particular individuals.

This process helps to control the potential
for bias because individuals tend to change
their behaviors based on treatment
information.




Unblinded

m Also known as open-label
m May be simpler to execute
m Better reflects actual clinical practice

m Introduces bias




Single Blind

Patient is blinded to treatment but
Investigator Is not.

m Puts Investigators at ease
m Easier to administer

m May introduce investigator bias




Double Blind

Patient and investigator are blinded
to treatment.

m Reduces risk of bias

m Requires outside personnel to monitor safety
and treatment allocation

m May be very difficult to accomplish in studies
of some treatments




Triple Blind

Patient, investigator, and monitoring committee

(and/or trial statistician) are blinded to
freatment.

m Allows monitoring committee and/or
statistician to remain objective

m May be difficult to make crucial decisions on

trial conduct without information on the
freatments

m Creates the need for an unblinded statistician
for DSMB if the trial statistician is blinded




Phases of a Study

m Phase 1: Initial safety study

m Usually' periermed on a small number: of
patients te evaluate toxicity: and drug
pharmacedynamics

m Phase 2: Dose finding study

m Smaller study to determine the optimal dose
for the efficacy study




Phases of a Study

m Phase 3: Efficacy study

m Large(r) study ter establish superiority,
equivalence, or noeninferiority; usually
periormed for FIDA drug indication

m Phase 4: Marketing study

m May not include any contrel arm




Superiority Trials

These trials test for statistically significant
and clinically meaningful improvements (or
harm!) from the use of the experimental
treatment over the results obtained through
the use of standard care.




Equivalence

m Equivalence studies are designed to evaluate
whether the difference in outcomes for the
new treatment compared to those obtained
with standard care falls within the boundaries
of the minimally important difference (MID).

m MID is the largest difference one will'accept
between the outcomes of 2 groups and still
consider them clinically similar.




Noninferiority Trials

m [he results will'be evaluated assuming that
the experimental treatment will not be worse
than the standard of care by a clinically.
meaningful amount.

m Unlike equivalency studies, these studies do
not look for small improvements from the
experimental drug (one-sided as opposed to
two-sided evaluations).




Data Safety Monitoring Boards
iIn RCTs

Purpose

m o protect the welfare of patients In
clinical trial human experiments,
primarily by reviewing accumulating
data and overall trial progress




EVIDENCE-BASED MEDICINE
(ERVEKKEL BIZONYITOTT MEDICINA)

Multicentrikus, nemzetkozi klinikai tanulmanyok

- Randomizaltak
- Kontrollaltak
- Kettos vakok (egyes, harmas, PROBE stb...)

Problémak

- veégpontok — kemény, surrogate, kombinalt
- placebo — betegszam - megatrial

- study beteg

- statisztika — posthoc analysis, metaanalysis
- comperator — pofozdgep

- negativ tanulmanyok



Biometrial utvesztok

Megatrial paradoxon - minél nagyobb a tanulmany
esetszama, annal kisebb az individualis prognosztikus értéke

Study tervezés - végpontok
Study bevonas, Kizaras - steril betegek

Levont kovetkeztetések:

ISIS-2: Aspirin - Mérleg és Irkek jegy v. golya és sziiletés
Kezelt betegek szama/megmentett betegek szama
Relativ riziko/abszolut riziko csokkenés
Statisztikailag szignifikans/klinikailag relevans

Metaanalizisek — ,,publication bias”
epidemiologusok, statisztikusok — nem klinikusok




Minden nézopont kérdese ?




