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Co se dnes naucite

e Néco malo historie

* Vyvoj novych molekul
e Preklinické zkouSeni

e Klinické hodnoceni

e Zakladni pojmy KH

* Bioekvivalence, orphan drugs
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Historie

* Objev lekti v minulosti
-~ casto nahoda — prirodni latky — ASA, penicilin
- vedlejsi produkty — chlordiazepoxid
~ bez znalosti mechanismu
-~ bez klinickeho zkouseni

- neznama rizika, neznama ucinnost

Jan Strojil Klinické hodnoceni 1éciv



Historie
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Historie

e Penicilin

- nahodny objev — Sir Alexander Flemming
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Historie

e Streptomycin

- prvni ucinné antituberkulotikum

1943
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Historie

e Talidomid

- bezpecne hypnotikum a antiemetikum pro téhotne Zeny

12 Tabletten

Conterdar’ |

Hypnotikum

prelom 50./60. leta 20. stoleti
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Soucasnost

e Faze moderniho vyvoje léku
— Stanoveni cile
— Objev ucinné latky
— Preklinicka faze
— Klinicka faze
— Registrace

— Post-registracni hodnoceni

— Bioekvivalence — genericke kopie
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Soucasnost

Objev Pre- Klinicky vyvoj Faze IV
léku klinicky . . .
VYVOj Faze I Faze I1 Faze III
Vyber cile E-Kinetika 19 Iid-|' 100’-“300 pac. 1000,—“3000 pac. v
Vbér kandidath TedlEllele F-kinetika Ucmnost’ Ucmrjost Vsichni
. . Tolerabilita Davky, NU NU Bezpecnost
Optimalizace Formulace )
Syntéza NU Kinetika u pac. Indikace Kontraindikace
trvani
2-5 let 1,5 roku 5-7 let min 5 let
pocet latek
100 000 5-10 5 3 1-2 1
kandidat podani Cloveku registrace
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Objev latky

finalni
pochopeni primarni identifikace optimalizace selekce
choroby screening kandidata EL LT EL ] nejlepsi
latky

5-10
latek

100 000
latek
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Objev ucinne latky

 Identifikace cile
— napr. blokada ATII-R, IL-2, TNF, COX-2, ...
— znamo cca 400 cilu
— genomika
— znalost patofyziologie chorob

— nahoda
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Objev ucinne latky

e Nalezeni kandidatu
— klonovani cile (receptoru, enzymu, proteinu...)
— screening obrovskych databazi
— dissimilarity / similarity
— kombinatorni chemie

— znalost ,, drug-like molecules”
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Objev ucinne latky

e Optimalizace kandidatu
— potence
— selektivita
— stabilita
— dostupnost

— metabolismus
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Preklinické hodnoceni

 Hodnoceni dynamiky
— subcelularni struktury
— bunky a tkané

— organy

— zvifeci modely

* Hodnoceni kinetiky
— A.D.M.E.
— CYP450

— Vztah davka/koncentrace, davka/ucinek,
koncentrace/ucinek, davka/toxicita, ...
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Preklinické hodnoceni

e Studie toxicity
— jednotlivé podani, 14 dni, LD,,, LD5,, LDy,
— pitva zvirat — hlodavec a nehlodavec
— 6-9-12 meésictu
— reverzibilita
— mutagenicita, kancerogenita
— fetotoxicita, reprodukcni toxicita

— vliv na imunitu, homeostazu a dalsi...
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Preklinické hodnoceni

* Splnéni pozadavkt pro podani cloveku
— farmakodynamika
— toxicita
— kinetika
— farmaceuticka formulace

— stanoveni davky

MELD,,(mg/m?)dog = —ees*Mse 10 04 44 Toxic Dose Low 1/3

LD,,mouse

Jan Strojil Klinické hodnoceni 1éciv



Povoleni klinického hodnoceni

e Regulacni autority
- EMEA
— SUKL
— FDA

e Eticka komise
e GCP - good clinical practice
* Preklinicka faze pokracuje!

o Typicky 4 klinicke faze
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Faze |

e Prvni podani cloveku

— (zdravi) dobrovolnici

— nejdiiv JEDEN

— celkem jen par lidi (10)

e . faze
— 20-80 jedinct

— bezpecnost

— tolerabilita

The NEW ENGLAND JOURNAL of MEDICINE

BRIEF REPORT

Cytokine Storm in a Phase 1 Trial of the
Anti-CD28 Monoclonal Antibody TGN1412

Ganesh Suntharalingam, F.R.C.A., Meghan R. Perry, M.R.C.P.,
Stephen Ward, F.R.C.A,, Stephen J. Brett, M.D., Andrew Castello-Cortes, F.R.C.A.,
Michael D. Brunner, F.R.C.A., and Nicki Panoskaltsis, M.D., Ph.D.

SUMMARY

Six healthy young male volunteers at a contract research organization were enrolled
in the first phase 1 clinical trial of TGN1412, a novel superagonist anti-CD28 mono-
clonal antibody that directly stimulates T cells. Within 90 minutes after receiving a
single intravenous dose of the drug, all six volunteers had a systemic inflammatory
response characterized by a rapid induction of proinflammatory cytokines and accom-
panied by headache, myalgias, nausea, diarrhea, erythema, vasodilatation, and hypo-
tension. Within 12 to 16 hours after infusion, they became critically ill, with pulmonary
infiltrates and lung injury, renal failure, and disseminated intravascular coagulation.

— kinetika — nové metoda tzv. microdosing

— (dynamika)

Jan Strojil

Klinické hodnoceni 1éc¢iv



ﬂaﬂg zf.ﬂ::’.‘:ﬂmml

= 24 HOURS A DAY —

Hell of human guinea pigs
How the drug trial horror unfolded
By MICHAEL SEAMARK, Daily Mail 17th March 2006
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We saw human guinea pigs explode
Victims tearing at shirts

By NICK PARKER, EMMA MORTON and JACQUI THORNTON
16th March 2006
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Faze II

¢ Prukaz ucinnosti na chorobu
— podavani pacientiim s danou chorobou
— 100-300 pacientu
— ruzné indikace, davky, rezimy

— pokracovani zakladnich studii
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Faze III

e Priikaz tc¢innosti na chorobu
— dvojité slepé randomizované kontrolované studie
— 1 000-3 000 pacientu
— srovnani s placebem, zlatym standardem
— nakladné, casove narocné
— farmakoekonomika
- GCP

— vysledkem je zadost o registraci (marketing)
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Registrace

 Umoznuje pouzivani leku mimo studie
— SPC a PIL
— lécivo
— indikace

— lekova forma

— davky
~ NU, KI

— tehotenstvi, rizeni

‘.‘ Statni ustav pro kontrolu léciv
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Faze IV

e Postmarketingove sledovani
— alespon 5 let (neni pravda!)
— farmakovigilance
— tisice a tisice pacientu
— muze dojit k omezeni indikaci, davek
— aktualizace NU o vzacné jevy

— v nejhorsim zrusSeni registrace (COX-2, cerivastatin,
cisaprid, ...)

— rozsifeni pouziti
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Komercni aspekty

e Cena uvedeni na trh —1.700.000.000 dolart
— musi zaplatit sebe a netispéesné
— za poslednich 10 let strmy rtist

— zkracuje se efektivni doba chranéni patentem

Product surw.uillancoA Phase IV f

nﬂmwwm Rok schvaleni Patentova
::, e ochrana
Pt P
Y e Clinical Tests = H 1966 13,6
g (Human)| orase I A
A | [lsemer - - B 1979 9,5
R 6
0-20 Preclinical Tests
e pstance Animai) R 1084 7.0
3 D
2 I = 0.000 0. 000 1987 <7’0
1 -h v s
0 1996 ~5?7?
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Komercni aspekty

Prvni konkurent

Vyprseni patentu

15 30

Efektivni marketing

Registrace Jen 3z 10 lékd uvedenych na trh
prinesou zisky nad prOmér R&D
naklady
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Zakladni pojmy

* Subjekt = pacient
— Predmét hodnoceni

* Informace pro pacienty/Informovany souhlas

— pouceni a souhlas subjektu
e Eticka komise (EK)
— hodnoti protokol, chrani pacienty

e Monitor

— dohlizi na provadeéni studie, dodrzovani protokolu
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Zakladni pojmy

e Protokol
— Dopredu jasne stanovuje prubeh
e Zkousejici (investigator)
— Zodpovida za klinické hodnoceni
e [ekar provadejict hodnoceni
— Léci pacienty, vysetfuje, dokumentuje
e Vedecka rada

— dohlizi na prubeh studie, muze ji zastavit
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Eticke aspekty

e Helsinska deklarace
— 18" World Medical Assemly 1964
— vedecky design
— risk / benefit
— informovany souhlas
— nezavislost
— autonomie

— beneficence

— non-maleficence

— rovnost
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Bioekvivalence

e Original

e Generikum (genericka kopie)
— chemicka ekvivalence (farmaceuticka)
— biologicka dostupnost

- Chay tmax 1ag time, AUC

— ,essentially similar product” ; :

o ) Losec
- 90% ClI spada do 0,80-1,25 10 mg
— terapeuticka ekvivalence
l' 10 my
Apo-Ome, Gasec, Helicid, Lomac, Losec, Loseprazol, Omepirex, . """ pai™

Omeprazol Galmed, Omeprazol AL, Omeprazol Genim, Omeprazol

E, Omeprazol Ratiopharm, Omeprazol Teva, Omeprol, Onprelen,
Ortanol, Ultop
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Orphan drugs

e Sirotci” pro lecbu vzacnych chorob
— incidence méné nez 5 z 100 000
— samy by se nezaplatily
— jednodussi fizeni
— ilatky, které jsou
v jinych indikacich
ziskove (sildenafil)
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 Metody vyzkumu molekul
e Preklinicke testovani

e Klinické testovani

— FazelI -1V
e Zakladni pojmy KH
e Bioekvivalence

* Orphan drugs
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Dekuji za pozornost
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