T1 TTEPOAV TWV
TUXOIOTTOINMEVWYV KAIVIKWYV
MEAETWYV

Z. MEAALOG



KAIviK) MEAETN

* EpyaAeio aéloAoynonc KarmoLog
nopepBaonc otnv ekBaon pLoG
KALVLIKAG KOTAOTOONG

e KaBe aAAayn otnv noocotnta
eTLPEPEL AAAQYEC OTNV TTOLOTNTA KOl
TO avtiotpodo

dilution 2




2TATIOTIKN KAl £pEuva

Sir Ronald Aylmer Fisher Sir Austin Bradford Hill
1890 - 1962 1897 - 1991



TuxaloTroINUEVEC KAIVIKEC MEAETEC —
Randomized Clinical Trials (RTC)

Phase O Qappakoduvauikn / QapUaKOKLVNTIKNA N = 10-15
Phase 1 Aoddlela N = 20-80
Phase 2 AmnoteAeopatikotnTa N = 100-300
Phase 3 TeAkn ektipnon Aopalelag kot ATTOTEAEOUATIKOTNTOG N = 1000-3000

Phase 4 Acdalela otn yevikn KAWVIKA edapuoyn ATpoodLopLoTOC



Meiovektnuata RTCs

* MewwpEévn eEWTEPLKA EYKLPOTNTA
(external validity)

e JxeSLOOUOC WOTE va BeAtioTomolovuvtal
TOL ATTOTEAEC AT

MkpOc aplBpoc delypatog
E€alpeTikad eTUAEYUEVOC TTANBUOUOC LEAETNG

EUMELPOL EPEVVNTEC KOL KEVTPO LEAETNG

MAQopATIKA EpWTAMAT
OLKOVOULKO cUUDEPOV OO TO ATIOTEAECHOL
TNG LEAETNG

Examples of interventions believed beneficial

(or harmful) but subsequently shown to be harmful
(or beneficial) in RCTs

Judged beneficial, shown to be harmful

High-dose oxygen therapy in neonates
Antiarrhythmic drugs after myocardial infarction
Fluoride treatment for osteoporosis

Bed rest in twin pregnancy

Hormone replacement therapy in vascular prevention
Extracranial to intracranial arterial bypass surgery in
stroke prevention

High-dose aspirin for carotid endarterectomy

Judged harmful, shown to be beneficial

B blockers in heart failure
Digoxin after myocardial infarction

Rothwell P. External validity of randomised controlled trials: “To whom do the results of this trial apply?”Lancet 2005



Meiovektnuata RTCs

b Percentage failure by therapeutic area

* Auénpnéva mocoota

OLTLIOTUXNUEVWV HEAETWV
* Apyn Tapaywyn Xpnotung
YVWong
* Y€ €va UEOCO Opo 17 €TV HOVOo
14% twv anoteAeopatwy Oa

oOnynoouv og supeiec aAAayEC
TLC KALVLKN TtpA&ENC

'_*

* TEpAOTLO OLKOVOLKO KOOTOG

B Oncology Bl Cardiovascular
B Central nervous system [ Alimentary

B Musculoskeletal ] Metabolic s
B Infectious disease B Other

Harrison R. Phase Il and phase Ill failures: 2013—2015 Nature 2016



[TpayuaTIoTIKEC KAIVIKEC MEAETEC
Pragmatic Clinical Trials (PCTs)

e AvtAoUvV SUVOLULKO aTto tal
UTTALPXOVTO CUOTHLOTO VYELOLC

* MopEYouV OTOLXELA TTOU

Lurtopouv va epapprooctouV [
aueoca
* Emttayvvouv tnv evormnoinon
£PEVVOC — TIOALTIKNC — KALVIKAC
mpagng



Alagpopec RCTs - PCTs

ITOXOz Alepelvnon attiwv Kol ArmOTEAECUATWY BeAtiwon KAWLKNC MpA&ng Kol
HLaG Bepameiag oe WOAVIKEG CUVONKEC EVNUEPWON VLA KALVIKEC ) TIOALTIKEC
anodAoeLg
IXEAIAXMOZ JUykplon pLag mopeufaong ouvnBwe os Juykplong U0 1 MEPLOCOTEPWV
oxéon He placebo umo éva avotnpo SOKLUWV TTapeUBACEWY UTIO Eval
TPWTOKOAAO HEAETNG EAAOTLKO TIPWTOKOAAO
JYMMETEXONTEZX AuoTnpa KoL TIPOOEKTLKA ETIAEYUEVOL Oool otoug omoioug aneuBuvetal
n mapeuPaocn
MAPAKOAOYOHZH YuAhoyn edopEvwy TTEpAV TNG KaBlepwpévn mapakoAouBnon
KOOLEPWUEVNC KALVLKAC TIPAENC
ATOTEAEZMATA JuvnBwC ACXETA LE TOUC OTOXOUG TNC Yxetilovtal pe tTn AnYn
KaOnpUePVAC mpa&ng anmodpAcEWV OTNV KOBNUEPLVA

npaén kabwg adopolv LWTLKAC
onuaociag {ntpota



2uvexéc RCT - PCT




PRagmatic — Explanatory Continuum Indicator Summary 2 (PRECIS-2)

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?

Follow-up Organisation
How closely are What expertise and
participants resources are needed
followed-up? to deliver the
intervention?
Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?

Loudon et al. The PRECIS-2 tool: designing trials that are fit for purpose — BMJ 2015



EtiIAoyn UTTO NEAETN TTANBUGHOU

* [looo ouotog eivat o
AnGuouOC ULaC LEAETNC UE
QUTOV OTOV 01Tol0
artevFuveTal,

* MKpO moocooto acBevwv
KATAANYEL OE EPELVNTH VLA
TN OUYKEKPLUEVN TTABNnoNn

* JuvnOwc oL acBeveic pLag
LEAETNC €XxouV SLadOPETLKAG
Baputntag nabnon

Proportion
excluded at
each stage

Available patients

Affected patients
known to primary care
in the catchment of a
centre participating

in the RCT

Not referred P
10%-90% =
h 4

Patients referred
to secondary care

Referred to hospital

orunitnottaking |

part in the RCT D

20%-80% A 4
Patients referred
to unit doing
RCT

Under the care of a

clinician not taking

partin the RCT -

20%-80% A 4

Patients under
care of trial
clinician

Cumulative
proportion
remaining

Worst
case

10%

2%

0-04%

Best
case

90%

72%

58%



EtiIAoyn UTTO NEAETN TTANBUGHOU

Kpttipla anokAsiopou
* HAwia
* JUVVOONPOTNTEC
* Kataotaon Lkavotntag

AuokoAieg cuvepyaoiog
e Tomog dLapovig
* Kowwvikn taén
* Eninedo eknaidbevong

* EwSkéC opadec (xpAoTeg ouoLwy,
Hetavaoteg, Puxlatpikoil acBbeveic)

ATOKAELOMOC A0OEVWV LE OVAHLEVOUEVN
XOKNAR avtanokplon

ErttAoyn acOevwyv e aVaEVOUEVN
vPnAn avtandokpion

Proportion Available patients
excluded at
each stage
Patients under
care of trial
clinician
Not eligible
10%-90%
h 4
Eligible
Not invited to
participate or
declined to
participate h 4
as _ % .
20%-80% Randomised

Cumulative
proportion
remaining

Worst Best
case case

0-04% 58%

0-005%  52%

0-001%  42%



TPOTTOG £vTagnNG aoBevwy / epeuvnNTWY O€
MEAETN

Events

. Anocto?\n ETILOTOAWYV CU uueroan Patients  Risk (%) 95%l
|.1€TOL Qo £PEUVA OE LOTPLKA pecth :
O(pXE LOL, ACAS 1/724 0-14 0-0-0-4 B !
, , 46 published series 127/11686 111 09-1-3 @
e Aladnuion HEAETNG; . - |
0 1 2
e JuyKkatabeon LETA ATTO EVNEPWON % isk (95% CI)
Stroke and death
* Healthy Volunteer Effect AchS s 1s0 0624 -
° npocd)opd OlKOVOlJ.le)V Klvr']tpwvl 8 published series 92/2122 430 3:5-5-2 <>
. 61 3 3 25 87}

ErttAoyr EUTIELPOTEPWYV EPELVNTWY;

% risk (95% Cl)

Kivbuvog Oavdtou 3 AEE petd amo evooapTnpLOEKTOUN YL
OLOU UITTWHOTIKA KApwTLOKA OTEVWON

Asymptomatic Carotid Atherosclerosis Study Group. Carotid endarterectomy for patients with asymptomatic internal carotidartery
stenosis. JAMA 1995



YTroadpo diecaywync HEAETNG

50-69% stenosis group

o I-E (L)v p ad) (.a Events/Patients

Surgical Medical ARR (%) 95%Cl
1 1 ! A
* QuAetikn ouvBeon MAnBuopuou :
Fast centres 17/174 21/127 83 -0-1t0o 167 —
1 7 low centres 1 -56 -12:6to [t
° KOLV(UVLKOOLKOVO}J.LKO eminedo ° 29206 1A% 26t014 <+l
’ Total 46/380 32/266 09  -45to64 <>
T[A'r]eucuou ,,,,,, . R _;Q 0 119 219 3Ig
e JUOTNMO LYELOC g :
, , , Fast centres 21/174 28/127 118 2410212 ———
) Bae HLGQ GU GTr] uatoq UVE Laq Slow centres 38/206 25/139 0-3 -8-6t09-3 _‘.1—
, , Total 59/380 53/266 5.7 -0-8t0 122 T
e Emtidoyn e€eldikevpevwy B PR S

% absolute risk reduction (95% Cl)

KEVIPWV

5ETAC uslwon KLVGUVQMAEE (A) Kq& véTou (B) HeTd amnd
evO0OOPTEPLOEKTOUN ?’Lﬁ“’é“ﬁuﬁ%haum KAPWTLSLKA OTEVWON

European Carotid Surgery Trialists’ Collaborative Group. Randomised trial of endarterectomy for recently symptomatic
carotid stenosis: final results of the MRC European Carotid Surgery Trial (ECST). Lancet 1998

* MOVOKEVTPLKEC MEAETEC



Opvyavwon

e Xpelaletal EMUTAEOV MPOOWITLKO 1) TTOPOL WOTE VO EQOPUOOTEL Ul
ntoapeUBaon;

e ErutA€ov ekmnaibevon
e EnutA€ov MPoowrLko
e Avtipetwriton o€ dtadopetikn Babuida vmtnpeocLwy VYELOC

e ErtutA€ov akpLBEC SLOYVWOTLKEC EEETAOELC, EYKATOOTAOELC,
gEOTALOOC, OAVAAWGCLULOL



EueAigia epapuoynNG / CUNHOPPWONG

e [loon eAevUepia KLVNOEWV UNTAPXEL OE Uio LEAETN;

* Meplypadlko MPpwWTOKOANO ePapuoyng TNV KAWLKA TTpAén

e Avaykn mpooBeTwyv mapeUBACEWV oTnNV cuvnNOn KAWVLKA PA&N

* Neploplopoc / kKaBoplopoc Tpltwyv napeUPACEWY

* ELOLKEC 0ONYLEC AVTIMETWTILONG ETIITAOKWY N OVETILOUUNTWV EVEPYELWV

* Mgtpa eAéyxou cuppopdwonc acBevwy / epevvntwy



[MapakoAouBnon

* [looo amexel n mapakoAovBnon aocdevwy o€ uia UEAETN Ao autn
otnv Ka9nUePLVN TTPAKTLKN;

* JUXVOTEPEC — TTIOAUWPEC EMLOKEYPELC

* Metpa cuppopPwong otnv nopakolovdnon
e JUA\oyn peyaAutepou oykou dedopevwy

e JUVOALKN SlapkeLla mapakoAovBOnong



[MPpWTEVUOVTA CUNTTEPAC AT

* [1000 xpnotua N oNUAVTLKO,
glvatl T arroteAeouata
ULOC UEAETNC yLla TOUC
aOUEVE(C;

* [1oLo €lval TOETPO Surro
TUVIPLONC OE UL LEAETN;
Fluoride Osteoporosis Incre:
Antiarrhythmic drugs Post-myocardial infarction Redu
Interferon 3 Multiple sclerosis 70% |

brain
Milrinone and Heart failure Imprc
Epoprostanol tolere
Ibopamine Heart failure

Patients (%)

7(28)

Clinicians (%)

Mental health 25(59) E_-_
Physical function 22(52) 20 (80) _._:
Physical role limitation 17 (40) 21(84) S E— E
Emotional role limitation 16 (38) 2(8) j =
General health 14.(34) 4 (16) —-—.—I
Social function 14(34) 13(52) —
Vitality 13(32) 3(12) '. =
Bodily pain 5 (12) 4(16) 'E
] I : 1 1
0-01 01 1-0 10 100
Odds ratio (95% Cl)
More important to clinicians  More important to patients
Z RpLon PGVT[KOTHTQC T[apap.ETpﬁ)V T[OI.OTITEGC Zwr]c (013 OLGGEVELQ
and heart ra ana
LLE TTOA r] oK)\r]puvor]

Rothwell et al, Doctors and patients don’t agree: cross sectional study of patients’ and doctors’ perceptions and assessments of disability in multiple
sclerosis. BMJ 1997



AvAAuon O0eOOUEVWYV

e Je toto Baduo ocvurtepiAauBavovtal oAa to dbedoueva;
o ATtOKAELOMOC aoBevwy / epguvnTwy HE XapunAn cuppopdwon

e Avaluon pe Baon tng edpappocBeioa mapepPfaon kot oxL e Baon tnv
Tuyolorntotnpevn mapepBoaon (as treated analysis)

e ATTOKAELOMOC OEO0UEVWV OTTO KEVTIPA LE XOLUNAOTEPN TNC OLVOUEVOLEVNG
OUMUETOXN



* OL PCTs napéxouv otowxeia yia to 0peAog 0To YEVIKO MANOUGHO Kot
v ebapuoyn piag rapeppfaong
* [10TE MPETEL v YIVETOL ULO TETOLO UEAETN;
* [lotoc rpemetl va SLOPYAVWVEL ULD TETOLO LEAETN;
 [lolo¢ mpETMeL va XpNUAXTOOOTEL UL TETOLO UEAETN;

* MMpEMEL va UTAPYXEL EMOMTELA YLA TNV 0pOOTNTA OTO OXESLACHO KOl
TNV €€0lywyn CUUTEPACUATWYV OTLC KAaOoLKEC RCTs;

* H a¢ia twv peyaAwv mPoonTikwV MONULOAOYLKWVY HEAETWV
TLOLPOLLLEVEL OLVOLVTLKOTAOTOTN

* 11.X. Framingham Heart Study, British Doctors Study



Edward Jenner
1749-1823




