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T1 gival gia KAIVIKN JEAETN;

« Clinical trials are studies intended to discover or verify the
effects of one or more investigational medicines.

* Mg TOoV OpO KAIVIKEC DOKIMEC EVVOOUVTAI Ol CUCTNUATIKEG
MEAETEC O€ avOPWTTOUG yIa TNV avakaAuywn n tnv
EMPBERAiWON TWV EVEPYEIWV I TWV AVETTIOUPNTWYV
AVTIOPACEWY ATTO PAPPAKA (PAPUAKODUVANIKI) KABWCE Kal
MEAETEC TNC ATTOPPOPNONG, TNG KATAVOUNG, TOU
METABOAIONOU Kal TNS ATTOPNAKPUVONG TOUC

(@apHOaKOKIVNTIKNA)

Brookes AJ. Gene 1999;234:177
www.genome.gov/genetics-glossary



lotoplkn Avadpoun

« 1952: 2uvOnkn Tou EACivKI

« 1984: INpwTtn EAANVIK NopoBeaia
« 2001: Koivorikr Odnyia 2001/20

« 2003: YA 89292/03 (Aek. 2003)

« 2004: 20oTtaon EBvikA¢C ETTPOTIAC
AcovTtoAoyiac (louA. 2004) - Evapen
Asitoupyiag Tov OkTwRplo Tou 2005



KAWLKEC LEAETEC

* O1 KAIVIKEC DOKIUEC ATTOTEAOUV TO KUPIO
EPYAAEIO UE TO OTTOIO N BACIKN £pEuva
LMETAPPACETAI OEKAIVOTOUEC BepATTEIEC.

e TA ATTOTEAECHATA TWV KAIVIKWYV HEAETWYV £XOUV
TTPWTAPXIKO POAO OTNV EYKPION VEWV
PAPMAKWY A/Kal TNV TTEPAITEPW AVATTTUELN
PAPMAKWY TTOU €ival NON 0& KUKAOPOPIQ.

* H @apUOKEUTIKN Blopnxavia eTTAVETTEVOUEI TOUC
TTOPOUC TNC OTNV avAKAAUWN Kal avaTITuEn
VEWV BEPATTEUTIKWY OTPATNYIKWV.



Katnyopieg KAIVIKWY OOKIUWYV

* O1 KAIVIKEC QOKIUEC BlaKpivovTal 0€ OUO BAOCIKES
KATNYOPIEC:
— TIC UN TTAPEPPATIKEC, TTOU EivVal METEYKPITIKEC
(MeAETEC AO@PAAEIOG), TTAPATAPNONGS I CUYKPITIKES
— TIG TTAPEMPATIKES
* O1I TTapePPATIKEC, EAEYXOUEVEC Kl
TUXQIOTTOINUEVEG €ival KAl Ol HOVEC KATAAANAEC yia

TOV £AEYXO TNG ATTOTEAECHATIKOTNTAG.



2XEOLAOOC KALVLKWY UEAETWV

* O oxedlaoudg, diecaywyn Kal agloAoynon Twv KAIVIKWYV HEAETWV
KaBopileTal atrd €va oUvoAo dIEBVWC avayvwPIoHEVWY
TTOIOTIKWYV, NBIKWYV, JEBODOAOYIKWYV Kal ETTIOTNUOVIKWY
Tpodiaypagwyv (ICH/GCP).

« The International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use (ICH) is
unique in bringing together the regulatory authorities and
pharmaceutical industry to discuss scientific and technical
aspects of drug registration (https://www.ich.org/home.html).

« O1 euBUveC TWV 1aTpWV/EpeuvNTWY KaBopilovTal attd ToV KWOIKA
laTpik¢ AcovToAoyiag Kal TN QaPUOKEUTIKI VOUOBETia


https://www.ich.org/home.html

Good Clinical Plactice

» Good Clinical Practice (GCP) is an international ethical and scientific
quality standard for designing, conducting, recording and reporting
trials that involve the participation of human subjects.

» Compliance with this standard provides public assurance that the
rights, safety and well-being of trial subjects are protected,
consistent with the principles that have their origin in the Declaration
of Helsinki, and that the clinical trial data are credible.

» The objective of this ICH GCP Guideline is to provide a unified
standard for the European Union (EU), Japan and the United States
to facilitate the mutual acceptance of clinical data by the regulatory

authorities in these jurisdictions



https://www.ema.europa.eu/en

* Regardless of where they
are conducted, all clinical .
trials included in .. —
applications for
marketing authorisation
for human medicines in -
the EEA must have been bt D 00 ot e Eapen

27 January 2003
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* EudraBook V1 - May 2015 / EudraLex V30 - January 2015

Overview

The body of European Union legislation in the pharmaceutical sector is compiled in Volume 1 and Volume 5 of the publication "The rules
governing medicinal products in the European Union™

* Volume 1 - EU pharmaceutical legislation for medicinal products for human use

* Volume 5 - EU pharmaceutical legislation for medicinal products for veterinary use
The basic legislation is supported by a series of guidelines that are also published in the following volumes of "The rules governing
medicinal products in the Eurocpean Union™;

* Volume 2 - Motice to applicants and regulatory guidelines for medicinal products for human use

* Volume 3 - Scientific guidelines for medicinal products for human use

* Volume 4 - Guidelines for good manufacturing practices for medicinal products for human and veterinary use

* Volume 6 - Motice to applicants and regulatory guidelines for medicinal products for veterinary use

* Volume 7 - Scientific guidelines for medicinal products for veterinary use

+ Volume & - Maximum residue limits

+ Volume 9 - Guidelines for pharmacovigilance for medicinal products for human and veterinary use

* Volume 10 - Guidelines for clinical trial

Medicinal products for paediatric use, orphans, herbal medicinal products and advanced therapies are governed by specific rules.



Opyaviouog Krnviarpika KaMwvTtika larporeyvoloyika Tpogipa-BiokTova Emxoivwvia

Néo¢ Eupwitaikoc Kavoviouoc yvia KAvikéc AoKIpES
s AehTia TUTTOU

* AvaKOVWOEIC Anuocisuon otnv Emionun Epnuepida The Eupwtmdikhic 'Evwong Tou vEéou EupwitaikoUu Kavoviopou yia TIC KAIVIKEC AOKIMES

» GgpUAKOETTAYPUTTVIOT]

» AVOKM|OEIC Zag evnuepvoups 6T x0zc 27.5.2014 dnuooictbnkes otnv Emionun Eenuepida tne Evputraikric Evuionc 1o Keipevo Tou véou EvpliTtaikol

s Madikaagisc/ Kavoviopou 536/2014 yia 1ic KAvikéc Aokipéc. O vioc Eupwmaikoe Kavoviopocg yia Tic KAVIKEC AoKIPEC aTnv EAANVIKER yALTOO BpiokKeTal
Aikaiohoynnikd DIBEgIPOC 0w,

s Nopol/EykukAiol

o KAIVIKEC LEAETEC ETriong ptropeite va KATeRAOETE TNV emugAnuévn amé tov EOd ékboan Tou Kavoviopol £6w.
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Modem drug development: Each arrow represents one clinical trial for one and the
same test drug — here a diabetes drug is an example.



Daoelc KAWVLIKWY LEAETWV

* |. MIPOKAINIKO XTAAIO

o (TreipapaTolwa)

* ll. KAINIKO XTAAIO

»®AZH | (aopAAEIa-QapUAKOAOYIKA
XOPAKTNPIOTIKA)

»®AZH Il (aopdAcia - OpaoTIKOTNTA)
»®AZH Ill (ao@AAeIa-0pa0TIKOTNTA O€
TTOAUKEVTPIKEC MEAETEQ)

 AiTnon €ykpiong amé EOP

* '/EyKpIion KukAogopiag ammdé EOD
»®AZH IV (ao@dAcia, atToTEAECUATIKOTATA-
OUVEXWC META TNV KUKAOQOpPIa -
dapuakoeTTAyPUTIVION)



Figure 1.1 ‘ Drug Development Time and Success Rates

Discovery/Preclinical Testi
Laboratory and a|r1'l'|1lltes‘cirl:;g

Phase |

Phase Il

20-80 heuw voluntears usad to
determine safaty and dosage

100-300 patient volunteers usad to

look for EFEHC:{ and side effects

Phase Il
1,000-5,000 patient volunteers used to
manitor adverse reactions to long-term use

FDA Review/

Approval

Additional
Postmarketing
Testing

Years

12 16

Sowr e Pharmaceutical Research and Mamaacaprers of Amenca, based on dats from Camer for the Sady of Drnag Developmant, Tufts Uiniversity, 7995




* Daon I: Aokipaoia rithotou (pilot study).MeAétn
XOLPOKTNPLOTLKWVY LOLOTNTWYV TOU GOPAKOU OE
vyLeic eBelovTEc.

e ®aon Il a: KAwviky Sokiun TAOToC yLa Tnv
EKTLLNON TN ATTOTEAECHATLKOTNTAC (KoL TNG
aocdpaleloc) oe ermAeypeVo aplOuo acBevwy.

e ®aon Il B: ZuykpLtikn EAeYXOUEVN KAWVLKN LEAETN
Bepameutikwy LOLOTATWV TOU PAPUAKOU HE
£LKOVLKO (placebo) n aAlo dappako os acBeveic.



* ®aon Il a: KAIVIKEG PEAETEG O€ PEYAAO apIOUO
acBevwy, TIpIv a1ro TNV UTTOBOAN OTOIXEIWY Yia
EYKpIon KUK)\ocpoplag TOU (papuUAKOU.

* ®aon Il B: Eupeieg KAIVIKEG PHEAETEG PETA TNV
UTTOBOAN QITAOEWG YIa GOEIa KUKAOPOpPIag TOU
VEOU (apUAKOU Kal TTPIV aTTO TNV XOprynon
EVKPIOEWLC.

* ®aon IV: EAeyxouevn didBeon apudkou-
KOTaypa®n JakpoXpoviwy avetriouunTwy
EVEPYEIWYV - PapuaKOETTAYPU



http://www.clinicaltrials.gov/
Chinicalinialssgoy o= e miisn fe

Aservice of the U.S. National Institutes of Health P—

ClinicalTrials.gov is a registry of federally Resources:
and privately supported clinical trials ) ) )
conducted in the United States and around Understanding Clinical Trials
the world. ClinicalTrials.gov gives you What's New
information about a trial's purpose, who may
participate, locations, and phone numbers Glossary
for more details. This information should be
used in conjunction with advice from health Study Topics:
care professionals. Read more... (it aliillan o o dinso
B Search for Clinical Trials List studies by Drug Intervention

List studies b
Find trials for a specific medical condition st siucies by Sponsor

or other criteria in the ClinicalTrials.gov List studies by Location
registry. ClinicalTrials.gov currently has
80,513 trials with locations in 170

countries. This site complies to

the HONcode standard
=3 for trustworthy heaith
sz | information: verify here.

P Investigator Instructions

Get instructions for clinical trial
investigators/sponsors about how to
register trials in ClinicalTrials.gov. Learn
about mandatory registration and results
reporting requirements and US Public Law
110-85 (FDAAA).

P Background Information

Learn about clinical trials and how to use
ClinicalTrials.gov, or access other
consumer health information from the US
National Institutes of Health.




AladiKagia dIECaywynNG KAIVIKWY MEAETWYV

* KAIVIKEG OOKINEG QAPHAKWY HTTOPOUV va diegaxBouv
MOVvo, OTaV:
* d. O1 evOEXOUEVEC QVETTIOUUNTEC EVEPYEIEC KATA TNV
KAIVIKI) OOKIMN €ival IATPIKWG ATTOOEKTES, OTO TTAQICIO TNG
TTPORAETTOPEVNG WPEAEIOG TOU PAPUAKOU YIa TOV
avOpwrtro.
* B. Ta TTPOOWTTA OTA OTTOIQ TTPOKEITAI VO OIECAXOEI N
KAIVIKI) OOKIMN €XOUV OWOEI TTPONYOUPEVWG KOl HETA ATTO
TTANPN EvNUEPWON ATTO TO YIATPO VI TOUG EVOEXONEVOUG
KIvOUVOUG TNG OOKINNAG, TN ouykaTtaBeon Toug (informed
consent).
* y. Ta TPOOWTTA OTA OTTOIa TTPOKEITAI VA DIECAXOEi N
KAIVIK) OOKIMN Oev gival €10IKEC OuAdEC TTANBUC OV,

OTTWG EYKAEIOTOI CWPPOVIOTIKWY I0PUUATWYV K.ATT



* H ouvaiveon 1oxuel yOvo, EROOOV TO TTPOCWITO TTOU TN
XOPEYS': . . . .
* a. Eival ikavo 1Tpog dikaloTrpagia kal o€ 8£on va_avTIAN@OEi
TNV ouadid, TN gnuaaia, Kal Toug £v6s)éougvoug KIVOUVOUG TNG
KAIVIKNG DOKIUNG Kal avaAOywg va kaBopidel T BouAnor Tou.

* B. ‘Ex€1 xopnynoel Tn ouvaiveéan TTpooWTTIKWG KAl EYYPAPWG.

* Y. H cuvaiveon ptropei omroTednTToTe Va avaKANOEi.

H aopaAion ] ] ] ]

* 2UVATITETAI OTTO AO@AAIOTIKO (POPEA UTTEP TOU TTPOCWTTOU TTOU

BiyeTtal atmo T,%V KAIVIK) OOKIMN.

Xoprynon aoeiag , . . .

* H KAIVIKI) dOKIuN) UTTopEi va dlecaxOei povo PETA aTrd TN

é)opr]yncn OXETIKNG adelag atro Tov EBvikd Opyaviouo
ApUAKWV (EOP) kat EQ’OZON £xel yvwpodotrostl Ostika n EEA



1n @daon: Aokiyaaia TAOTOU
(Pilot study) (1)

« Katd tnv apxikn autn gaon (phase 1)
EPEUVWVTA
O€ JIKPO apIBUO uylwv eBEAOVTWV:

— H @apuakokivnTiki Kai n BiodiafeciyoTnra
(aTTOpPPOPNON, HETABOAIOHOG, OTTOBOAN) TOU
POPUAKOU.

— H emidpaon Tn¢ joppoAoyiag-cuoKkeuaaiag
TOU

POPUAKOU OTIC TTAPATTAVW I0I0TNTEC KABWC Kal
ol
mMBaveg AAANAETTIOPATEIG ATTO TN GUYXPOVN
Xxopnynon

aAAou pappakou




MeAETEC KaL UYLELC EBENOVTEC

« Should healthy volunteers in clinical trials be paid according to
risk? No
John Saunders BMJ 2009;339:b4145,
» Should healthy volunteers in clinical trials be paid according to
risk? Yes
Eleri Jones, Kathleen Liddell BMJ 2009;339:b4142,
» Eleri Jones and Kathleen Liddell argue that objections
to paying according to risk are paternalistic, but John
Saunders thinks that it would lead to people being

exposed to unacceptable danger



2n daon: 2UYKPLTLKN, EAEYXOLLEVN
KAWVLKN pLeAeTn o€ aoBevelc (1)

» Kara tn @daaon autn (phase Il) epeuvwvral oe
MIKPO OXETIKA TTOOOOCTO a0BeVWYV (OTTAVIWG
TTavw atro 100-200 acBeveig) ol BEPATTEUTIKEG
1I010TNTEG TOU PAPUAKOU TTOU EDQEICAV Ol HEAETEG
O€ TTEIPAMATO(WA KAl TNG @aong 1. ATTaiTeiTal
€10IKN AOEIO ATTO TOV ETTIOCNMO KPATIKO Popea
(EO®,FDAK.A.TT.). , _ ]
* ApXIKG N YEAETN gival avolkTn (open trial) , utto
TNV_£vvold OTI TOOO O EPEUVNTIG, OO0 KAl O
a0B¢evnG gival EVAPEPOI YIA TO £100C TOU ,
éogrwoupevou QAPHAKOU KAl TIG AVAUEVONEVEG

paoeic Tou (Paon Il a)

 YtoxoL: Proof of concept (Therapeutic efficacy/safety),dose
response/frequency of dose administration



Daon I

Pivotal Trials_
— Confirm Efficacy
— Evaluate Safety

* Population PK Or Special Studies
— Effects of Organ Dysfunction
— Drug Interactions

« Compare With Standard Therapy

* Evaluate Biomarker Vs. Clinical Endpoint



« H @aon autn diakpiveral g @aon llla mpiv Tnv utto3oAn
QiTNONG £YKPIONG I,(UK)\O(pOpIGi Kal B (MEAETEG TTOU
OlevepYyoOUVTal JETA TNV UTTOBOAN TOU PAKEAOU EYKPIONG
KUKAO®POPIaG TOU PaPUAKOU). ] ,

* H ¢aon llla atmrookoTrei 010 Vo OOKIJACTEI TO PAPUAKO
KAIVIKG 0€ heyaAo aplBuo acBevwy yia va emiReaiwdei n
OPACTIKOTNTA KAl N A0PAAEIQ TOU PAPPAKOU, OTTWG EXOUV
OEigel oI UEAETEG TNG @AoNng 1 Kal 2. ]

« AKoAouBouvTal Kal £dw Ol idIEG apXEG OXEDIATHOU Kal
6|£§aywyng TNG MEAETNG, N OTTOIx TTOAAEG POPEG Eival
TTOAUKEVTPIKN Emultlcenter) N Kal TToAuEeBvikn UuTTto TNV
ETTIPAEYN TOU KUPIOU gpeuvnTIKOU (principal investigator).



 EaQv T aTTOTEAEOPATA ATTO TNV METETTEITA AvOAUON
KPIBOUV IKAVOTTOINTIKA TOTE N EVOIAPEPOPEVN
POPMUOAKEUTIKI ETAIQIO TTPOXWPEI OTNV AITNON
EYKpIong
KUKAO@OpPIa¢ TOU I0100KEUACATOC ATTO TOV
apuOOoIo
opyaviouo (EOD) kai
* AkoAoubBei n @aaon [ n oAokAnpwaon TNG otroiag
Oa
OWAOEl KAl TNV adgia KUKAO@opiag ToU papuAaKOoU.



MeAletec Qaonc IV

* New Indications
* Active Comparator Trials

* New Patient Groups

— Pediatrics
— Pregnant Women ( In Future?)

* Pharmacovigilance



DappoKkoenmaypuTVON

* EAeyXOuevn O100e0n POAPUAKWY
« Karaypa@n JakpoXpOovIwV AVETTIOUPNNTWY
EVEPYEIWV
» Avalntnon moavov VEwWV eVOEIiCEWV



Eidon KAIVIKwyV peAeTwy (1)

* AvoIkTN JeAETN (open trial)

* 2TIC MEAETEC TOU TUTTOU AUTOU, TOOO O a0BevrC 600
KAl O
EPEUVNTAG YVWPICOUV TNV TAUTOTNTA TOU XOPNYOUUEVOU
PapuAKou (UTTO €peuva N EIKOVIKOU / ava@popdag).
ATTAN-TU@AN peAETn (single-blind study)

* O gpeuvnTnNC YVWpEIlel TTOI0 PAPUAKO XOopNnYEiTal EVW O
agBevng Oev TO YVWPICEL.
* H TeXvIKn auTtA evexel TOV KivOUvVo akoUaIiag
TTpoKaTaANWewg (bias) Tou gpeuvnTou o€ OTI APopA
Ta
CUMNTITWHPATO KOI TO ATTOTEAECUATA TTOU AVOPEVOVTA.



Eidon KAIVIKwV peAeTwy (1)

« AiITAn-Tu@An (double-blind) Texvikn ]
* Me TNV TEXVIKN QUTH], TOOO O EPEUVNTAC OO0 Kal 0 a0OevG Oev
YVWPICoUV TO APUAKO TO OTTOIO Xopnyeitar.
glo&aeaolpomm (bio-availability) Tou uTtro e€¢€taon

apUAKOU
(gsv ,ga TTPETTEI VA OIAPEPEI ATIO TO ounglyéusyo (TTapdywyo Tou
OTToioU OUVNBWG gival TO UTTIO £¢ETACN ) OIOTI TOTE UTTEICEPXETAI TO
AGB0G¢ TNG d1aPOPETIKNG B1001a0ECINOTNTAG.
Tuxaiotroinon dokiyaoiag (randomisation)
* H Tuxaia Katavopur TG aywyng ETTITUYXAvETQl: ]
;\pé TAV TEXVIKA OTTOU O KABOPICUOC TWV aTOWYV Ta OTToia Ba
apouv
TO KABE CUYKPIVOUEVO PAPUOKO YivETAI JE TUXAIO TPOTTO
(randomised), o ) ] ]
* 10AVIKO, JE TNV TEXVIKI OTTOU TO idI0 TO ATOUO OTTOTEAEI TOV
uapTupa (control) Tou eauTtou TOU.



* Taipiaopa aocBevwy (matching) ] ]
* [1a TNV agioAoyn ocUuyKpIion TwV ATTOTEAEGUATWY TNG DOKIPACIOG
gival
aTTaPAITNTA, OTTWG Ol DIAPOPEG MEAETOUPEVEG OUADEG VA EXOUV
TTAPOMOIEG TTAPAPETPOUG. ) _
* Kupiwg €vola@épouv N nAikia kal To @UAo (age-sex matching).
I'IpoE)\r]pa,Ta MTTOPEI VO QVOKUWOUV OPICHEVEG POPEG OTAV N
QUYKEKPIPEVN TTAONAON PPAVICETAI KUPIWG O€ €va QUAO 1 O€
101QiTEPN, OAOA NAIKIAG. _ ] ]
* H BapuTtnTa TnNG kataoTaong (severity) Ba mmpeTel va gival
TTAPOMOIA OTIC UTTO JEAETN OUAOEC aoBeVwWYV. AUTO ETTITUYXAVETAI

€

gyTIKiZIU&VIKég TTAPAPETPOUG (Scoring). ] ]
* ANOG TTapdyovTag o oTToiog AapBaveral utr oyn, €ival 10
OWMATIKO
de“og n 0 500N Ba TTPETTEl va AvAYETAlI OTO CUYKEKPIYEVO BAPOG
TOU a06gvoug



» AlooTaupoupevn HEAETN (Cross-over study) o

O aoBevng AapBdvel To UTIO dOKIUR PAPUOKO TN Mia ¢acn TNG
MEAETNG, EVW OTNV AAAN ép,aor] AQUBAVEI TO EIKOVIKO N TO (pAPHUOKO
ava@opac. ,MaTar«Eu TWV OUO PACEWY (OKEAWV) TNG HEAETNG TTPETTEI
va TTOREPUBAAAETAI IKAVO XPOVIKO OIAOTNHA VIO VA ETTEPXETAI
ETTAVOOOC OTNV TTPOOEPATTEUTIK KATAOTAOT) ICOPPOTTIOG
washout phase). )

EAETEG TwV TTOPAAANAWY opadwyv (parallel-group study)
2TIG ga)\sTag TOU TUTTOU QUTOU OI DIAPOPEG OUADES Aauavouv
> ~OlOPOPETIKO PAPHUOAKO (UTTO DOKIUNA N EIKOVIKO / avapopdag)
OUYXPOVWG KAl YIO OUYKEKPIPEVO )épovu(o, dlaoTnua

META TO OTTOIO PTTOPEI VA Yivel Ol00TAUPWATN &:ross-ove[), OnA.

gv,m)\)\avn PAPHAKWY PETAEU TWV OMAdWYV YIa AAAO XPOVIKO

1aoTNUA



* Otav oAokANpwBOEi TO TTEIPAPATIKO NEPOC
TNC MEAETNC €ival ATTAPAITNTN N OTATIOTIKN
ETTECEPYATIA TWV UETPNOEWV.

e 2TNV TTEPITITWAON TTOU OEV YIVEI KOTAAANAN
avaAuaon €ival duvaTtov va egayouv
AOVOOOHEVO CUUTTEQPACHATO.



* [IPpOOPOUEG MEAETEG
(prospective studies).
* AVOOPOMIKEG MEAETEG
(retrospective studies).
* MeTa-avaAuon



[TpOOPOUEC HEAETEC

* O1 yEAETEG AUTEG Eival OI TTIO I0XUPES

OTATIOTIKA YIO £60YWYN CUUTTEPATUATWVY.
e O1 UTTO PEAETN TTapPAuETPOI KaBopilovTal TTPIV
aTTO TNV £vapgn TNG PEAETNG, KaBopideTal o
apPIBNOC TV aoBevwy KaBWC Kal Ol TTapAPETPOI
TTOU JTTOPEI VA ETTNPEACOUV TA ATTOTEAECUATO
(NAIKia, @UAO, Bapocg, BapuTtnta Kail €i00G
mencnc)

* KaBopicovTal eTTiong Ta KPITRHPIa £10060U Kal
ATTOKAEIOHOU a1rd TN MEAETN (INnclusion
/exclusion criteria).



AVOOPOULKEC LEAETEC

* 2TIC MEAETEC TOU TUTTOU QUTOU YiveTal CUAAOYN

OEQOUEVWV
EK TWV UCTEPWV, PETA TNV OAOKANPWOT TNG,
TTPOKEIUEVOU
Va BYOuv CUUTTEPACHATA OXETIKA UE TNV
ATTOTEAEOUATIKOTNTA I TIG AVETTIOUUNTEG EVEPYEIEG TOU
PAPHPAKOU N Kal TIG VEEG EVOEIGEIG. AQOPOUV oUVABWG
ps)\aTag paonc 4.

* 2UvNBwG TrepIAapBavouy peyaro apiBuo aobevwy yia
MEYAAO XPOVIKO OlACTNUQ.

* AV Kal OTATIOTIKA AIlYOTEPO 1I0XUPEC KOOTICOUV AIYOTEPO



* Ta TEAEUTAIO XPOVIO peyaAn TTpoooxn diveTal O€
LWEAETEC TOU TUTTOU TNG META-AVAAUOCEWC
(metaanalysis studies), 6TTou cuAA&yovTtal OAEG Ol
ONMOOCIEUNEVEC KOIVEG MEAETEC KAl YiVETAI
acloAdynaon He €10IKA OTATIOTIKA avaAuon KUpiwg
TNGC aoPAAEIAC TOU PAPPAKOU.

* Kupiwg yivetal ava@opd oToV OXETIKO KivOUVvOo
(odds ratio) avetmBuunTng eVEPYEIAG ) TNV
QAVAMEVOUEVN WPEAEIO KAl AQOPOUV KUPIWC
LUEAETEC paoNnc 4



209 citations collected

v

145 articles underwent
abstract review

65 duplicate publications
were excluded

Y

35 articles underwent
full-text review

110 non-randomized
controlled trials

Y

10 studies were included

Y

25 citations excluded
11 not placebo controlled
8 repetitive studies
3 genetic studies
2 pharmacokinetics studies
1 review

Figure 1 Flow diagram of the study selection.




Pharmacovigilance

* ‘The science and activities relating to the detection,
assessment, understanding and prevention of
adverse drug effects or any other drug related
problem.

* WHO 2002



Adverse Drug Effects

* Adverse Event (AE) — any untoward medical occurrence that
may present during treatment with a pharmaceutical
product but which does not necessarily have a casual
relationship with this treatment

» Adverse Drug Reaction (ADR) — a response to a drug which
Is noxious and unintended, and which occurs at doses
normally used in man.

* Serious Adverse Event (SAE) — AE that is either life-
threatening, fatal, cause of prolong hospital admission,
cause persistent disability or concern misuse or

dependence
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* Research question (efficacy;effectiveness)
* Hypothesis

* Core Design

 Study participants

* Recruitment

* Allocation

* Masking

* Treatment groups
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A Primer on Effectiveness and Efficacy Trials

Amit G. Singal, MD, MS'2, Peter D.R. Higgins, MD, PhD? and Akbar K. Waljee, MD, MS**

Although efficacy and effectiveness studies are both important when eval uating interventions, they serve distinct purpeses and
have different study designs. Unfortunately, the distinction between these two types of trials is often poorly understood. In this
primer, we highlight several differences between these two types of trals including study design, patient populations,

intervention design, data analysis, and result reporting.

Clinical and Translational Gastroaniaroiogy (2014) 5, e45; doi:10.1038k1y.2013.13; publighed onfine 2 January 2014

Subject Category: Cinical Raview

INTRODUCTION

Inlervantion studies can be placed on a continuum, with a
prograssion from efficacy frialsto affectivanass tdals. Efficacy
can ba definad as tha pafdformanca af an inlervention under
idaal and controllad cicumstances, whamas affectivenass
refers to i pedformance undar ‘real-world condifions.’
Howevar, tha distinction batwean the two types of tdal is a
continuum rather than adicholomy, as itis likaly impossibla to
perform a pure afficacy study or pure effectivenass study.®

Thara are sevaral sieps thalt musd occur for an afficacious
intervantion o ba effedive in dlinical practica; thearafora, an
afficacy frial can often overestimale an interantion’s affed
when implamented in clinical practica. An aefficacious inter-
vantion must ba rmadily availabla, providars must idantify the
targat populafon and recommeand tha inlerventon, and
patients must accapt and adhara to tha intarvartion.® For
axampla, several studias highlight how undandilization of
coloractal cancar and hepalbocallular carcinoma screaning
contrbute to poor affactivanass in dinical pmcir::ﬂ."a In fact,
poor access, recommeandation, acceptance, and adharanca
rates can lead 1o highly efficacious interventions baing lass
affectiva in practice than less-efficacious inlarvantions. For
axampla, ultrasound has a sensilivity of 63% for deteding
hepatocellular carcinoma at an early dage in praspactiva
affcacy studissand isregarded as baing mora afficacious that
alpha latopratain. Howewar, in a recent afedivenass study,
ultrasound only had a sensitivity of 32%, comparabla to that of
alpha fetoprotein (sensitivity 46%:).%19 This gap was ralatedto
the low ulilizaton rles of ultrasound and its oparator-
dapandant natura. Similarly, hepatitis C and hepatocaliular
carncinoma therapy can also be highly afficacious in reducing
maorbidity and morality but ara limiled by low rales of accass,
recommeandafion, and mplmm.”'“

Although afficacy research maximizes the likelihood of
obsarving an intervantion aflect if ona axists, affectivenass
resaarch accounts for exemal pabent-, provider-, and

system-leval factors thatl may moderale an inlervantion’s
affact. Tharafore, effectiveness resaarch can ba moma rala-
vant for haalth-care dacisions by both providers in practice
and policy makers. ' The distinction batwean thase two types
of trials is important but often poorly undarstood. In fact, an
analysis of product ewvaluations for Health Technology
Aszsassmants found that efficacy data is often assumed to
be effectivensss data.™® The aim of this primer is to highlight
diffarancas batwean thase two types of trals (Table 1) and
how these differences affect study design.

STUDY DESIGM

Eficacy studias invastigate the banafit and hams of an
intervantion under highly controlled conditions. Although this
has multipla methodologic advaniages and creatas high
intemal validity, it requires substantial daviations from clinical
practica, including rastrictions on tha patiant sampla, control
af tha provider skill sat and limitations on providar actions,
and alimination of multimodal treatments® A placebo-
controlled randomized controllad tral (RCT) design is idaal
for efficacy evaluation because il minimizes bias through
multipla machanisms, such as standardization of the intar-
vantion and doubls blinding. RCTs ganerally aliminata issuas
of access (intervantion is provided frea), providar recomman-
dation, and patiant accaptance and adharanca.
Effectivenass studias (also known as pragmatic dudias)
axamina intervantions under drcumstances thal mora closaly
approach malworld practoa, with more haterogensous
patiant populations, less-slandardized treatment protocols,
and dalivary in routina clinical settings. Effectivanass studias
may also usa a RCT dasign; howaver, tha intarvantion is more
oftan comparad with usual cara, mthar than placeba. Minimal
rastrictions are placed on the provider aciions in modifying
dosa, the dosing ragiman, or co-therapy, allowing tailorad
thargpy for each subject. Although eflectiveness studies



MRSA isolation: 21’
1 November 2014-31 Dec 2017

16 sites in Greece
2 sites in Italy

I Randomized: 126'

Did not receive study drug:3
(withdrew consent)

creening failures:87
aemodialysis:5

iabetic foot:8
steomyelitis:6

rior MRSA antimicrobials:1
ixed infection:4

o fever/WBC:2
id not consent:17
ther:16




Definitions

* Superiority trial

Objective: To determine a clinically relevant difference
between two interventions

“* Equivalence trial

Objective: To determine whether a (new) intervention is
neither worse nor better than another (established)
intervention

“* Non-inferiority trial
Objective: To determine whether a (new) intervention is not
inferior to another (established) intervention



95% Confidence Intervals for 5 Different Experiments

Superiority Trial
Outcomes

A is superior to B

Cl is below O,
reject null

Cl intersects 0,
fail to reject null

Inconclusive

Cl intersects 0,
fall to reject null

A is superior to B

Cl below 0,
reject null

B is superior to A
Cl above 0,
reject null

‘ d,lff’eyfm[gooj- means

L

i

Non-Inferiority Trial

Outcomes

Inconclusive

Cl exceeds -4,
fail to reject null

Cl exceeds -A,
fail to reject null

B is not inferior to A

Cl above -A,
refect null

B is not inferior to A

Cl above -A,
reject null

B is not inferior to A

Cl above -A,
refect null
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* Adaptive Design

- allows adaptations or modifications to trial
design after its initiation without undermining
validity and integrity of trial
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Adoption of the double dummy
trial design to reduce observer
bias in testing treatments
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Although the use of placebo controls and blind
assessment to decrease observer bias in clinical
trials was introduced at the end of the 19th cen-
tury, it was not until the second half of the 20th
century, coincident with the rapid proliferation of
pharmaceutical drug trials, that placebo controls
became more widely used.' In comparisons of
drugs that are administered by different routes,
however, the preparation of the placebo interven-
tions (dummy treatments) becomes more compli-
cated: to control for both delivery methods, the
trial needs to have adequate control groups for
both treatments - an approach referred to as the
‘double dummy’ trial design.

Bibliographic recognition of the
double dummy trial design in

-n -~

Ciba-Geigy in 1973 (Ciba-Geigy, http://www.
novartis.com/about-novartis/company-history /
index.shtml) as a non-steroid, non-pyrazole
compound with few side-effects and significant
anti-inflammatory and analgesic activities in
animal models® and clinical studies.”

Professor Diirrigl and his team at the Institute
for Rehabilitation of Rheumatic Patients of the
School of Medicine in Zagreb, Croatia (then
Yugoslavia), were among the first to test the effi-
cacy and tolerability of diclofenac sodium against
other NSAIDs (indomethacin in their study). The
challenge presented for the design of this trial was
that the two drugs looked different: diclofenac
sodium was provided as enteric-coated tablets,
whereas indomethacin was available as capsules.
To address this problem, the researchers rando-
mized the patients into three groups receiving



LR il b N e ]

ZKOMOZ THE MEAETHEZ ..o e e e aaeee s
ZXEAIAZMOZ THEZ MEAETHZ ..ot
[TANBUOHOC TNC HEAETIIC oo e e e e e e e e e e et ee e e e e eeammna e e e e eeenemsnnns
EAEYXOC ETTIAECIHOTITOG .. ettt e e e e ee e e e e e ee e e e e e eeasennanns
AVOIKTF BEPUTTEID TTOPEMPBOUONC ..ottt e e e e e e e e e e e eeememannns
ETNOKEWEIC QOBEVIIV KOI TTAPEUPBAOTEIC «..eeeeeeeeeeee e e e e e e e e e eeanas
=fo)"e (o palo]lo (€AY (o (o1 (o o X ol
ANEMIOYMHTA ZYMBAMAT A L et e e e e
MOIOTIKOZ EAEMXOZ KAI AIAZQANIZH MOIOTHTAZ ..o
AEONTOAOTTKA ZHTHMAT A Lot e e e s
THPHZH KAI TPOMOMOIHZEIZ TOY NMPQTOKOAAQY ...
NMAPAPTHMA | ZUHHETEXOVTA KEVTPO ..veie e eeee et e e e e eeeasae e e e eaeaanaeeaeaeeeens
MAPAPTHMA [l H BaBuoAoyia SOFA ...t

© oo o =

10
10
11
13
14
17
18
19
19
19
22
23
23

24

26
28



Contemporary Clinical Trials Communications 11 (2018) 156-164

Contents lists available at ScienceDirect

Contemporary Clinical Trials Communications

El.SEVIER journal homepage: www.elsevier.com/locate/conctc

Factors associated with clinical trials that fail and opportunities for M |
improving the likelihood of success: A review iy

David B. Fogel

Trials.ai, 4520 Executive Dr., Suite 200, San Diego, CA, 92121, United States

ARTICLE INFO ABSTRACT

Keywords: Clinical trials are time consuming, expensive, and often burdensome on patients. Clinical trials can fail for many
Clinical trials reasons. This survey reviews many of these reasons and offers insights on opportunities for improving the
Enrollment likelihood of creating and executing successful clinical trials. Literature from the past 30 years was reviewed for

Patient burden
Pharmaceutical trials
Retention
Recruitment

relevant data, Common patterns in reported successful trials are identified, including factors regarding the study
site, study coordinator/investigator, and the effects on participating patients. Specific instances where artificial
intelligence can help improve clinical trials are identified.




Table 1
A list of factors associated with problems or challenges when preparing for or executing a clinical trial, along with the opportunities for artificial intelligence to help
alleviate these issues. Abbreviation: NLP = natural language processing.

Factor

Opportunity

Role for Artificial Intelligence

Poor study design

Ineffective site selection

Poor recruitment

Patient burden/safety

Poor trial execution

Overall

More complete literature review

Appropriate endpoints
Inappropriate eligibility criteria

Appropriate statistical analysis

Determination of appropriate sample size

Reducing likelihood of amendments
Inconsistencies in protocol

Effective measurement of trade-offs for each site

Improved use of funds

Ensuring appropriate eligibility criteria
Facilitating locating eligible patients

Enrolling patients who are likely to complete the

trial
Minimize travel and wait times

Minimize out-of-pocket expenses
Minimize possibility of contraindicated
medicines/procedures

Increase likelihood of feeling respected

Automating reporting of events
Preparing data and reporting for write-up
Lack of general awareness

Factor analysis to improve trade-offs based on
budget and other constraints

NLP of available literature, finding similar trials, trials addressing similar issues, or trials
addressing different issues utilizing similar techniques, summarized for the study designer

NLP of available literature, showing endpoints/measures used in other similar studies

NLP assessment of similar published trials to determine suitability of eligibility criteria and any
potentially important omissions.

NLP of available literature, summarizing statistical methods and associating these methods with
successful or failed outcomes.

Nonlinear modeling, such as with neural networks, to predict patient drop-out rates and better
estimate sample size to avoid becoming underpowered. Agent-based modeling to simulate trial
before execution. Use of NLP to mine previously published trials to determine sample sizes used in
successful trials

NLP and knowledge-based processing to present designer with pertinent information to consider.
NLP (including table-based format) to check time and events schedule against text, as well as
summary of changes for any amendments.

Nonlinear modeling, such as with neural networks, to assess trade-offs site history, staff
experience, investigator enthusiasm, available population, expected patient burden, and financial
impact. Potential use of fuzzy logic to provide linguistic measurement descriptions.

Optimizing communication/advertising to maximize cost effectiveness. Targeting communication
to meet patient profile, including sentiment analysis.

NLP on prior publications to identify suitable criteria, and also criteria associated with other trial
failures,

Database coordination, prompting investigators and patients when appropriate trials are available
for specific patients.

NLP and machine learning to profile patients based on prior data on who is more likely to complete
a trial, reducing drop-outs.

Adaptive patient scheduling, also potentially tumn-by-turn driving instructions, using evolutionary
algorithms. Incorporate patient profiles to tailor site assignment/schedules to patient constraints
where possible. Adapt site visit schedule if possible.

Systematic review of all patient costs to identify opportunities to minimize impacts.

Automatic review of prior and concomitant medications for contraindications, protocol violations.

Sentiment analysis and other NLP tools applied to all documents provided to patients. Prompts to
interacting staff for personalizing interactions. Tailored messaging to participants to increase
likelihood of retention.

Automated prompting of events for patients and staff, reporting requirements, notes missed events,
prompts for required reporting, including protocol deviations and adverse events,

Automatic brand/generic conversion, skeletal form generation for narratives, table creation based
on specified cut-offs,

Situation awareness provided to investigator/study coordinator monitoring study progress, patient
progress, indicating interventions if needed.

Multicriteria decision making based on Pareto analysis or single aggregated evaluation function
(Valuated State Space) to quantify and {lluminate trade-offs,
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Lessons from Recent Phase Ill Trial Failures: Don’t Design Phase Ill Trials Based
on Retrospective Subgroup Analyses from Phase Il Trials

Philip J. Rosenfeld, MD, PhD - Miami, Florida
William ]. Feuer, MS - Miami, Florida

Over the past 2 years, we've witnessed the failure of 3 phase
IIT clinical trials designed to test new treatments for age-
related macular degeneration (AMD)." * Although we've
seen our fair share of phase II clinical trial failures over the
years, these recent phase III trial failures came as a bit of a
surprise to retinal specialists who have enjoyed a remarkable
string of phase III clinical trial successes over the past
12 years. Although phase III trial failures are unavoidable
for a myriad of reasons in the high-risk drug approval
process, we believe certain phase III clinical trial designs
should be avoided to optimize the likelihood of success.
Upon closer inspection of these 3 failed phase III trials, we
found that they did not adhere to 2 basic rules of drug
development that should provide the best chance of a phase
IIT trial success. The best chance of success is to design a
phase III clinical trial based on an unambiguously successful
phase II clinical trial design.

demographics in the phase II study, we found an
unexplained imbalance in the baseline lesion sizes within
the 3 randomized treatment groups, as shown in Table |
of their report.” The investigators failed to adjust for this
imbalance, and they failed to report the baseline visual
acuities for these 3 groups. Based on these findings and
their use of retrospective subgroup analyses to design their
phase III mals as described below, we suspected that their phase
Il swudies would fail, and they did (ClinicalTrials.gov
Identifiers: NCT01944839, NCTO01940900, NCTOI19
40887).

In the phase II study of E10030, a total of 449 subjects
were randomized 1:1:1 between 3 monthly treatment arms
that included 0.3 mg E10030 plus ranibizumab (Lucentis,
Genentech/Roche, South San Francisco, CA), 1.5 mg
E10030 plus ranibizumab, and ranibizumab alone. The

primary outcome was the change

However, when the phm»c IT trial The best chance of success is to deslgn in visual acuily at 24 weeks.

results are equivocal or negative,
there is a temptation to perform
retrospective subgroup analyses
of the phase II trial and then
design the phase III trial based on
a positive retrospective subgroup.’ This should be avoided.
As Pocock and Stone” write, “we find it hard to think of an
example in which an apparent benefit in a subgroup in a trial
with a negative outcome has led to a confirmation in a
subsequent trial.”

In chronological order, the 3 AMD drugs that met their

a phase lll clinical trial based on an
unambiguously successful phase Il
clinical trial design.

After 24 weeks, the visual acuity
outcomes strongly supported a
treatment benefit from the com-
bined use of 1.5 mg E10030 and
ranibizumab  compared  with
ranibizumab alone, but these study results should have been
called into question by the appearance of the significant
lesion size imbalance at baseline, which became evident to
all after the paper was published (Table 1).” Although some
trialists recommend against significance tests for
comparison of baseline differences between randomized



Research is formalized curiosity.
It is poking and prying
with @ purpose.

—  Zora Neale Hurston




