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Secondary research

Clinical research l Epidemiological research Meta- Review
| I analysis
Theoretical Applied I Experimental*? Observational*? I Experimental*? Observational*? M

Method develop- WI W Therapy study Intervention .
ment (physics, I (without intervention) I study Cohort study Slmp!e

Phase | study i . , (narrative)

Coodea e Phase Il study

Case control

study

bioinformatics,
biometrics,

psychology)

—

hemistry, biology,
I —— I
Diagnostic study
Phase Il study 0

|
Observational

ment procedure : Phase IVstudy 170 T :
Material
Imaging development ] I Cross-sectional study
procedure | data analysis I
Biometric Genetic studies | | Ecological study
rocedure
: I Single | Monitoring,
Test development | case report I Surveillance
Assessment ‘
procedure

ANN BN EEN EEN BN BN BN _’ Description with
registry data

Dtsch Arztebl Int 2009; 106(15): 262—8 DOI: 10.3238/arztebl.2009.0262
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IXeoonoi KAWIKIS Epeuvc

Melpapatikn) LEAETN vs MEeAETN
nopatPNong

EAeyxopevn vs pn eAEYXOUEVN
TIELPOLLLOLTLK) LEAETN

Mepypadikn vs AVaAUTIKA
(Inferential) peAétn mapatipnong

Juyxpovikn (Cross-sectional) vs
Awaxpovikn (Longitudinal) peAétn

Mpoomtikn vs AvadpouLkn LEAETN

Yridpxel pa mopeuPaocn (m.x. Ogpaneian
Slayvwotikn e€€taon) mou epapudletal o
OpLOPEVOUC aoBevelc;

Yridpxouv touAdxlotov SUo opddeg pia opada
napEpBaonc (mewpapatikn) Kat pia opada
eAéyxou (ouykpLong);

Yrnidpyouv touAdxlotov SUo opddeg aoBevwy oe
HLOL LEAETN TTapaTAPNONG;

H ouAAoyn Twv edopévwy YIvETOL O pLa
Oe60UEVN XPOVIKN OTLYUNA 1] OE €Vl XPOVLKO
dtaotnua;

Ta 6edopéva dSnuoupyndnkKav mpv r LETA TV
gvapén tne pereTng;
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" [lelpapaTlkeC peAETeC: MapepPaon
* Oupada Tt,apéuBacnc (T[f-lpal-laUK,r'l): Mo opada EAeyXOMEVEG Vs M eEAEYXOUEVES HENETEC
UTTOKELUEVWVY OTNV omola epapuoletal n
TELPAOTIKA TTapEUPaon — Bepaneia, ,
StayvwoTtikn Sokipaoia KAT Metpaomikd
* Ouada eAéyxou (n ocuykplong): po opada HEAETN
UTTOKELUEVWV OTNV omoia epappoletal P
OUYKPLTLKN Ttapepfaon

* ELKOVIKO PpAPHOKO (] —OTLG OVOLKTEC LEAETEC — , :
KoL mapepBaon) OpAdo EAEYXOU? o=
* KaBiepwpévn Bepamneia

*  AlayvwoTikn e€€taon avadopdg o€ SLoyVWOTLKEG

HeAETEG TapEUBaONG
- Ms)\’éteq nopatnpnong: Asv umtapyet NAT: ERsyyopevn OXI: Mn
T[(IpELlB(IGI‘] ®éon Il A 1l eNeyXOUEVN

®aon I ll

* Mia ) neploocotepec opadec acOevwv
ue)\er(bvrat avaAoya pe ™ eepaneia TIoU
Exouv AaPel, TV napouma €voc riiBavou
TIPOYVWOTLKOU TapAyovTa, HLa ETLENULOAOYLKN
€kBeon KAT.



Quizz: Tugidouc HeA£ v auTi;

= This_tudy included adults (218 years)
with severe COVID-19 pneumonia who were admitted to tertiary care
centres in Bologna and Reggio Emilia, Italy, between Feb 21 and March 24,
2020, and a tertiary care centre in Modena, Italy, between Feb 21 and April
30, 2020. All patients were treated with the standard of care (ie,
supplemental oxygen, hydroxychloroquine, azithromycin, antiretrovirals,
and low molecw a non-randomly selected subset
of patients also received tocilizumab. Tocilizumab was given either
intravenously at 8 mg/kg bodyweight (up to a maximum of 800 mg) in two
infusions, 12 h apart, or subcutaneously at 162 mg administered in two

simultaneous doses, one in each thigh (ie, 324 mg in total), when the
intravenous formulation was unavailable.

" The primary endpoint was a composite of invasive mechanical ventilation
or death. Treatment groups were compared using Kaplan-Meier curves and
Cox regression analysis after adjusting for sex, age, recruiting centre,
duration of symptoms, and baseline Sequential Organ Failure Assessment
(SOFA) score.

Lancet Rheumatol 2020 Aug;2(8):e474-e484. doi: 10.1016/52665-9913(20)30173-9



Did investigator
assign exposures?

Yes No
Experimental study Observational study
l |
Random allocation? Comparison group?

I I

Yes No Yes No MVﬁnlauos
Analytical Descriptive y [

study study I"gl““ ““ ““g I““m“
KAWIKIS EpEuvg

Non-
randomised
controlled
trial

Randomised

controlled
trial

Exposure — Outcome Exposure and
outcome at

the same time

Exposure 4—Qutcome

Case- Cross-
Cohort .
Stud control sectional
y study study

An overview of clinical research: the lay of the land, Lancet 2002; 359: 57-61



MeAE1EC NUPUTIPNONS

Cohort study

exposure [ > Outcome

Case-control study

ERBOBLITE < D ocome

Cross-sectional study
Exposure

v

Outcome

>

Time

An overview of clinical research: the lay of the land, Lancet 2002; 359: 57-61



Hierarchy of evidence

Strongest Meta-analysis
evidence

Systematic
Review

Cohort study

Case control study

Cross-sectional studies

In vitro & animal studies

Weakest
evidence Case reports, opinion papers, &letters
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Types of randomised controlied trials

RCTs according to how the
participants are exposed to the
interventions

* Parallel trials

® Cross-over trials

® Factorial design trials

RCTs by unit of analysis
* Individual
® Cluster - Group (Institution,
community, geographic, and
location)
RCTs according to the number of
participants
* Fixed to variable sample size
® N-of-1 trials to mega-trials

RCTs that explore different aspects of
the interventions they evaluate

® Efficacy and effectiveness trials

® Equivalence trials

®* Phasel, I, Ill, and IV trials

RCTs according to whether the
investigators and participants know
which intervention is being assessed
* Open trials
* Blinded (masked) trials

RCTs according to whether non-
randomized individuals and
participants’ preferences are taken
into account

* Zelen’s design

®* Comprehensive cohort design

*  Wennberg’s design



Mel<tes e onadu eAEYX0U — mupaAAnAo¢
OXESOULIOoNOC

Patients
allocated to

‘ ‘ Outcome (+)
the groups Experimental ad
Treatment Q Outcome (-)

\ . Outcome (+)
( Placebo
Outcome (-)

------ |-----------------------T----- > Time
Oneset of the End of the
study study
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MAPAANHNAO2 2XEAIAZIVIOZ

e Mio ] MEPLOCOTEPEC OUADEC
Bepameiog kot pia opada eAeyxou

e OLopadeg Bepameiag koL EAEYXOU
elval TauTtoXpoveC

e KaBe Atopo KatavépeTal Tuyaia
(randomly) o€ pio opdda
(Bepameiag A eAEyxou)

e H tuxalomnoinon adatpel to
CUOTNUATLKO odAApa ETULAOYAG Kol
TIPOAYEL TN CUYKPLOLUOTNTA TWV
OMASWV TNG HEAETNG

® JTATLOTLKN avaAuon adopad tn
ouyKpLon HETAEL TWV OUAdwWY



Mel<tes e onadu eAEYXOU -
oLugTaupounevos [(cross-over) oXSoLUONOC

AIAZTAYPOYMENO2 2XEAIA2IVIO2

aﬂlzigfgésm * O kdBe aoBevrg Ba AaPet Stadoxikd kat
the groups | TG 6U0 Bepareieg

. Outcome (+) ) o , ,
Experimental ¥ * O kave aoevic eival katL ouada eAeyyou
Treatment . Outcome (-) Lo TOV EQUTO TOU

* Mewvetat n enibpaocn twv Stapopwv
SLOKUUAVOEWV EMELON Ol SIAKUUAVOELG

- @ Outcome (+) glval ukpotepeg otov iblo aodevn napd
i -);O Outcome (-) UETAEU SLapopeTIKWVY aloTeEVWV
! — : » ¢ Htuyalonoinon agopd tnv aAAnAouvyia
Run-in period (Washout period) XOprynong twv Bepamnelwy
« A>BrBA

* H tuxalomnoinon mPoayeL TNV Loopporia
HETAEL TWV OHAdWV avadopLKA E TO
XpOvo €kBeong otn Bepaneia

Run-in period: Xpoviko dtaoctnua XQPIZ papuoka , , ,
* Xpelalovtal Alyotepol acBevelg

MPIN tnv évapén tng mapéupfaong




AUIOTHUPOUIEVOS OXEDUONOC

MEIIINEI(THMATA

Aev pmopel va xpnotuonomea yla
Bepareieg mov €xouv povipa
amnoteAéopata ) enidpEpouv laon

= MBavnA petadopd (carry-over) tng
enibpaong tng mpwing nepLtodou otn
deltepn nepiodo
* Amnapaitntn n emapkng nepiodog
€kmAuong (wash-out)
*  Oeparmnevtikn dpaon tng mapéuBaong
otn SLapkeLa tnG mepLOdou EkmAUONG
" To ¢pawvopevo tng petadopac Umopel
va unv ivat idlo amno A-B pe B-A
(treatment-period interaction):
ONUAVTLKO TIPOBANU
" OL OUMUMUETEXOVTEC TIOU XAVOVTOL
(dropouts) €xouv peyaAltepn
onuaoia
= AUOKOAN avaluon Twv
OTTOTEAECLLATWV

EDAPMOTH - KPHIH

Xpovia voonpata xwpic duvatn taon:
aoBua, UTIEPTAON, PEVHATOELONG
apBpitida.

Yrnokeipevo voonua
otaBepomnolnpeEvo

NopeuBAoeLC pe AUECO Kall
BpaxumpoBeopo BeparmeuTiko
QTOTEAEC AL

*  AvokoUdlon CNUELWV ] OUUMTWHUATWY

TOU VOO MOTOC

MeA€teg petafoAlopov,
BlodlabeopotTnTac f avoxnc
dbapuaAKwv
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" Objectives: To evaluate the effect of montelukast, 5 mg, or inhaled
salmeterol, 50 microg, added to inhaled fluticasone in reducing the
maximum percentage decrease in forced expiratory volume in 1 second
(FEV1) after a standardized exercise challenge and response to rescue
bronchodilation with albuterol in children aged 6 to 14 years with
persistent asthma and exercise-induced bronchoconstriction (EIB).

" Methods: Randomized, double-blind, double-dummy, multicenter, 2-
period, 4-week, crossover study conducted between December 22, 2005
and November 14, 2008 at 30 centers in Europe, Asia, Mexico, and South
America. Patients with asthma receiving inhaled corticosteroids
demonstrated an FEV1 of 70% or higher of the predicted value and EIB
(defined as a decrease in FEV1 > or = 15% compared with preexercise
baseline FEV1 on 2 occasions before randomization). Standardized exercise
challenges were performed at baseline (prerandomization) and at the end
of each active treatment period.

Ann Allergy Asthma Immunol. 2010 Jun;104(6):511-7. doi: 10.1016/j.anai.2009.12.011.
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Fluticasone + Montelukast Fluticasone + Montelukast
+ Placebo Salmeterol + Placebo Salmeterol

GROUPA s sssssssssEEEEEREERNENg
0“
4 week /

. L )
Fluticasone Fluticasone 4 week
v

treatment period N treatment period
L
L
GROUPB “sEsEEEEEEEEEEEERESR

Fluticasone + Salmeterol Fluticasone + Salmeterol
+ Placebo Montelukast + Placebo Montelukast
4 week placebo run-in period 2 week wash-out period

Ann Allergy Asthma Immunol. 2010 Jun;104(6):511-7. doi: 10.1016/j.anai.2009.12.011.



MENETEC IS ONADU EAEYXOU — IXEOUIONOC
Kuta opasdes (cluster)

Individual randomization Cluster randomization

Schools

Hospitals

Intervention group Control group Intervention group  Control group



Kuti onudes oxediuonos
[Cluster randomisation)

KATA OMAAE2 2XEAIA2IVIO2

¢ [VwoTog kat oav “cluster randomization”

* H povada tuxatomoinong ivat pa opada
ATOMWV (KOovoTNnTa, OXOAELO, VOOOKOUELO,
TUAMO VOOOKOUELOU KATT)

e Epappoletal 6tav n Tuxalomnoinon ava
CUMUETEXOVTA lval aduvatn A pn
arnodeKTN

e AuokoAia mapakoAoUBnon¢ (tracking)
e ElipoAuvon (contamination)
* [paKktikéC SUOKOALEG

® AV UTTAPXEL CUCYETLON OTLC

QVTOTIOKPLOELG/EKBATELS EVTOC TNG OpAdAg,

HELWVETAL N OMOTEAECUATIKOTNTA TOU
oxedLoopog autou.

Mrmopei va. afloAoynoel KAAUTEPA AV VA VEO
npotuno ¢ppovtidag, pla cvotaon
KatevBuvtnpiwv odnylwv f onoladnmote aAAn
oAAayn ou adopd Eva LOTPELD, TUAUA,
VOOOKOUELO 1] Kal ouoTnua uyeiog embpd otnv
€kBaon Twv acOevwv.

° A&Lo)\oynon EKTTIOULOEUTLKWV napsuBaoewv yla

L(ITleO VOO'I'])\EUTLKO T[pOO'(DT[LKO

* AfloAoynon mpwTokOAAwWV eAEYXOU AOLUWEE WV

Mrmopel va xpnotpomnolnBet otav urtdpxouv
TIPOKTLKA TtpOoPAAaTA scl)apuoynq glvat
duokolo yla tnv (dLa evépyela (ry ppovtida
KDK) va umtdpxouv U0 SLapOpPETIKEG
Sladikaoieg (melpapatikn vs ouvAOng) os Eva
VOOOKOELO

2TIG TTEPUTTWOELG AUTEC N TUXALOTIOLNON O€
OTOULKO emtinmedo pmopel va 0dnynoeL oe
«ETULMOAUVON»: N napeuBaon uloBeteital amno
TOUG EMAYYEALOTIEG UYELQG TTOU EXOUV
tuxaorntotnBei va MHN tn xpnotlpomnolouv



103 NH organizations
invited to participate

Increased hand hygiene

Excluded (85 organizations)
- Not meeting inclusion
criteria (4 organizations)
- Responded after
enrollment was closed
(1 organization)
- Declined to participate
(80 organizations)

compliance in nursing homes
after a multimodal intervention:
A cluster randomized controlled

A 4

18 orglanizalions . . o

o ot = Objective: TdH¥ess the effect of a
= multimodal intervention on hand
Baseline cbservation hygiene compliance (HHC) in nursing
- Refused homeS.

observations (n=6)

®= Nursing homes were randomized into
a control group (no intervention,n =
30) or an intervention group

Allocation

- Allocated (n=116) 1

- Refused further .

observations (n=2) 1
1
]

Analyzed (n=36)

Analyzed (n=30)

Infection Control & Hospital Epidemiology (2020), 41, 1169-1177 doi:10.1017/ice.2020.319

v v (multimodal intervention, n = 36)
Allocated to Intervention Allocated to Control (n=30) A\Iocateq to Conditional . . .
= | | Intervention (n=50) - Intervention: Audits regarding hand
‘ It\ll-rnfc»rlw‘th follow-up (n=34) z-mfo“lh follow-up (n= 28) fregno?iure\;terminated hygiene (HH) materials and personal
O Tollow-up: 0 Tollow-up: n=: . .
Retsed rter Rensedater hygiene rules, 3 live lessons, an e-
learning program, posters,
7omrth ol (1=31) 7-morth follow-up (1=28) ®= and a photo contest. We used a new
Unable o arange s method to teach the nurses the
- Other pririiss (n=1) WHO-defined 5 moments of HH
12manth lolowrup (n=29) o month folowup (n=26) ® The primary outcome measure was
e e e e hand hygiene compliance of nurses



TUYKDLOT) OLUH(POPETIKGV OXEOUOUMY

MAPAANHAO2 2XEAIAZMO2

* Mia ) mepLooOTEPEG OUADEC
Beparmneiag kat pia opada
eAéyxou

* OL opadeg Beparmeiag kal EAEyXOU
elval TAUTOXPOVEC

¢ KaBe dtopo KatavepeTaL Tuyaia
(randomly) o€ pia opada
(Bepameiag ) eAéyxou)

¢ H tuxatomoinon adatpet to
OUOTNUATIKO opAApa ETUAOYNAG
KOl TIPOAYEL TN CUYKPLOLUOTNTA
TWV ORASWV TNG UEAETNG

® JTOTLOTIKA avaAuon adopad tn
oUYKpLON UETAEL TWV OHAdWV

AIA2TAYPOYIVIENO2 2XEAIA2IVIO2

* H tuyatomnoinon adopd tnv
aAAnAouyia xopriynong twv
Bepamelwv
e A>BnB>A
* H tuyaiomoinon mpoayetL tnv

Loopportiot UeTaéU TwV ouadwv
QVAPOPLKA UE TO XPOVO EKTIEDNC
otn Vepamneia

e O kaBe aoBevrc Ba AaBeL Kal TLC
U0 Bepareieg
* O ka¥e ao¥evnc eivat kat

ouado EAEyyou yLa Tov EQUTO
TOU

* Mewwvetal n enidpaon twv
SLapopwyv SLAKUUAVOEWV
eneldn ot SLakuuUavoeLS eivo
ULKpOTEPEC oToV (610 ao¥evn
napd UETaéU SLOPOPETIKWY
aodevwv

e Xpetalovtal Alyotepol acBeveig

KATA OIVIAAE2 2X

e ['vwoTtog kat oav “cluster
randomization”

¢ H povada tuxatomoinong ivat
pLa opada atopwy (kowotnta,
OXOA€l0, VOOOKOUELO, TUAHA
VOOOKOMELOU KATT)

* Edapudletal otav n
Tuxalomoinon ava CUUUETEXOVTA
elvat advuvatn 1 pn amodektn
e MapakoAouBnon (tracking)

e EmipoAuvon

® AV UTTAPXEL CUOXETLON OTLG
OVTATIOKPLOELG/eKBATELC EVTOC
NG opAdag, LELWVETAL N
QIOTEAECUATIKOTNTA TOU
oXedLaouog autou.



Nupuyovukos Ixeduonos (Factorial design}/>

" MeA€tecg pe U0 N MEPLOCOTEPEC TIELPOLUATLKEC TIAPEUPACELC
ol ortolec a&loAoyouvTtal OXL LOVO HOVEC TOUC AAAQ KOl O€
ouvOUaOoUO, HE N XwpPLc opada eAEYXOU

® OLKOVOULKOTEPOC rponoq aéloAoynonc 6Uo BepameUTIKWY
nopeUPACEWY TAUTOXPOVA

* MgBodoc a&loAoynonc tnc aAAnAenidpaonc dUo BeparmeuTikwy
nopeUPAcEWY

" H aélohoynon dUo Beparmelwy TAUTOXPOVA UITOPEL val YIVEL
epooov dev urtapxel aAAnAemntidbpach HeETAEL TOUC

* O Bepareiec £€xouv aveEéapTNTOUC TPOTIOUC HPACNC
* Ta kaBe Beparmneia aflohoyeital dtadopetikn EkBaon.



TREATMENT A

Factorial design

TREATMENT B
YES NO
Both A & Only A
B
Neither A
ol nor B

B, withor No B, with
without A or without A

A, with or
without B

No A, with
or without B

Estimation of main
effects, if no interaction
expected

®* Use numbers in the

margins

* Avs.noA, regardless of
assignmentto B

* Bvs. no B, regardless of
assignmentto A

* Determine response

Assessment for
interaction
® Isresponsein Aand no A

different among those
receiving B or no B?

* May have limited power
to detect interaction



International Study of Infarct Survival-3

= Factorial design: 3 x 2
® Aspirin + heparin vs. aspirin alone (antithrombotic)
* Streptokinase vs. tPA vs. APSAC (fibrinolytic)

= Large, simple trial: 41,299 patients, 914 hospitals, 20 countries

S:( tPA APSAC Subtotal 1:
Aspirin plus + + 20,656 patients
. Aspirin plus heparin | Aspirin plus heparin | allocated
heparin 6,870 patient 6,893 patient irin plus heparin
(6,893 patients) (6, patients) (6, patients) asp plus hepa
SK tPA APSAC Subtotal 2:
+ + + 20,643 patients
Aspirin alone Aspirin alone Aspirin alone allocated
(6,887 patients) (6,876 patients) (6,880 patients) aspirin alone
Subtotal A: Subtotal B: Subtotal C: Total:
13,780 patients 13,746 patients 13,773 patients 41 29‘9 patients
allocated SK allocated tPA allocated APSAC ’

ISIS-3 Collaborative Group (1992). Lancet 339: 753-770



Meyales neheres
(Large trials- Mega-trials)

MoAU peyaAog aplBuog aocBevwy
(toAAA kévtpa LEAETNG
® AvolKTd KpLTnpLa Evtagng

* EAQXLOTEG QLT OELG GUAANOYNG
debopévwy

OWoocodia

* Avto npoPBAemnopevo 0peAog tng
BepameuTikng mapepfaong eival pkpo,
aroLtouvtal peyaia peyedn delypatog
(sample size)

* Aev avapévovtal oAANAETILOPACELS TNG
Bepamnevtikng apepBaong, €tol
HUETOBANTEC OXETLKEG HE TA
XOPOKTNPLOTIKA TWV 0loBEVWVY KaTd TNV
Evapén t¢g LEAETNG KAl LETOPANTEG
evélapeong amokplong dev eival
anapaitnta

* 'Evog Babuoc pikpotepng akpifelag sivat
OVEKTOG: TOMEYAAUTEPO OPAAUA KL N
avénuevng petaBAntotntog
avtiotabuilovtal amo Toug LEYAAOUG

~NrIBI i~ A~

NoapéuBaon eUKoAn va epapUOOTEL-
xopnynOet
* BpaxumpoBeoun cuppopdwon
° Aev analteital mpooapuoyn Beparmneiog
(rtx SoooAoyikn)
® Aev ylvetal ouveXxOUevn apakoAouBnon
yla QVETUOUUNTEG EVEPYELEC
ExBaon (kataAnkTikd onueio) mou
HUtopel va TekunpLlwOel evkoAa
BpaxumpoBeoun napakoAovBnon
Aev amattouvtol EPUTAOKEC
LETPNOELG OTNV Evapén TNG LEAETNG
ATtAd 0AAG TtELOTLKA Oedopéva



Efficacy trials

H amoteAeopatikotnta pLac nopeppaonc ota atoua to orola tnv
AauBavouv

MeAETN AMOTEAECHATIKOTNTOG: EEETALEL OV ULaL TTAPEUBaOn EXEL
amotéleopa o€ WOavikeG ouvOnkec (Exploratory trial)

OL LEAETEC QTTOTEAECUATIKOTNTOC ELlvVaL OXEOLOOUEVEG WOTE VAl
aéLoAOY|O0UV TO «KABOPO» ATOTEAECHA TNG TTOPEUBAONC

OL epeuvnteg BETOUV auoTnpa KplTanOL gvtaénc Kot aTtOK)\Etouou EToL
wWOoTE 0 MANBUOUOC TNG ue?\emq va eival wlaitepa opoyevic Kal N opada
eAEyXou AapBAveL ELKOVIKO GAPLAKO

® [Ix LEAETN AVTIUTIEPTAOLKOU PAPUAKOU LE TIEPLOPLOMO NALKLaG 40-65 kot

QATTOKAELOUO TwV StafnTtikwv aacBevwv Kat 06wV AapBAavouv opLoUEVEC AANEC
KOTNYOPLEC aVTLUTIEPTACLKWY

OL epeuvNTEC EAEYXOUV OTEVA TN cUppOpdwon (compliance —adherence)
TWV CUPUETEXOVTWV

Randomized controlled trials : questions, answers, and musings / Alejandro R. Jadad, Murray W. Enkin 2nd ed. 2007



H amoteAeopatikoTnTa Yo nopeppaonc ota artoua ota onoia
npoo@éepetol (amodoTikotnTa)
MeAEtn amodotikotnTag: aflohoyel pia mapepBaon pe anodedelypevn
QTIOTEAECHATIKOTNTA, AAAQ OE ETEPOYEVELC OUADEC UTIO KAONUEPLVEC (OXL
LOaviIkeC) ouvOnkec (Pragmatic trials).
Ot peA€tec amodotikoTnTac Elval oxe&aoueveq woTe aéloAoynoouv oyl
LOVO av n mapEpPaon emruvxava OUYKEKPLUEVEC EKBaostq, aAAQ va
nepwpouj)a KOl TLg OUVETIELEC TNC TTapEUBaonG (BeTikeg N apvnuksq) yLa ta
atopa ota onoia €xeL tpoodepPOBEeL, o€ CUVONKEC TTOU HLpoUvTaL TNV
KALVLKA TtpAén.

* [y peA€étn avtlimeptaoikol papUAKou o€ eVAALKEG, aveEédpTnTa armo T

UTTOKELpEVOL voorjpata Ko ov AapBdavouv aAAa avtlimepTaoLka.

Ta KpLTApLa EVTOENC KoL LTTOKAELOMOU Elval OXETIKA XaAapad Kol n opdada
eA€yxou Aappavel Spactiko Gpapuako.

Randomized controlled trials : questions, answers, and musings / Alejandro R. Jadad, Murray W. Enkin 2nd ed. 2007



Differences hetween efficacy and effectiveness
studies

Elfiicacy trial

S trial

()

[Tectiv

Iyl
lD

A

lD

Question

Setting

Study
population

Providers

Intervention

Does the intervention work
under ideal circumstance?

Resource-intensive ‘ideal
setting’

Highly selected, homogenous
population Several exclusion
criteria

Highly experienced and
trained

Strictly enforced and
standardized
No concurrent interventions

Does the intervention work in real-
world practice?

Real-world everyday clinical setting

Heterogeneous population
Few to no exclusion criteria

Representative usual providers

Applied with flexibility
Concurrent interventions and cross-
over permitted




KRINIKEL MERETEL
[Clinical trials - Studies)



Tt siven pua KAk pehem:

OL KAWLIKEG peAetec (clinical trials — studies) eivad:
* [elpalaTLKEC LEAETEC O avOpwTOUC

° Jxedlalovtal yLa va omtavVI|O0UV OE CUYKEKPLLLEVO EPWTHUOTO OXETLKA
ue dtadopec mapepBaocelc (BepameuTikeg, SLAYVWOTIKES KATT)

* Mrmnopel va apopoUlv VEEC TOPEUPATELC 1] UTIAPYXOUCEG TIOPEUPACELC
TIOU XPELAloVTOL TIEPALTEPW HEAETN KAl CUYKPLON.
Tic meploootepeC GOPEC lval EAEYXOUEVEC LEAETEC
® Oupel€teg paoswc | kat Il prmopel va eival pn eAeyXOUEVEG
2UVNOWC elvoll TUXALOTIOLNUEVEC Kal TUDAEC.

Mropetl va €xouv omoLodrmote oXeSLAOUO TTELPAMATLKNG us)\stnq
napAaAANAec opadec, SlaoTaUPOUUEVOC OXESLAOUOC, TIAPOAYOVTLKOC
oXedLooUOC.




European Union Clinical Trials Directive 2001/20/EC

e Any investigation in human subjects intended to discover or verify the clinical,
pharmacological and/or other pharmacodynamic effects of one or more
investigational medicinal product(s), and/or to identify any adverse reactions to

one or more investigational medicinal product(s) and/or to study absorption,
distribution, metabolism and excretion of one or more investigational medicinal
product(s) with the object of ascertaining its (their) safety and/or efficacy.

World Health Organization (WHO)

e Any proposal relating to human subjects including healthy volunteers that cannot
be considered as an element of accepted clinical management or public health
practice and that involves either (i) physical or psychological intervention or
observation, or (ii) collection, storage and dissemination of information relating to
individuals.



International Conference on Harmonisation (ICH) E6 Good Clinical Practice

e Any investigation in human subjects intended to discover or verify the clinical,
pharmacological, and/or other pharmacodynamic effects of an investigational
product(s), and/or to identify any adverse reactions to an investigational
product(s), and/or to study absorption, distribution, metabolism, and excretion of
an investigational product(s) with the object of ascertaining its safety and/or
efficacy. The terms clinical trial and clinical study are synonymous.

U.S. Department of Health and Human Services- NIH

e Clinical trials are part of clinical research and at the heart of all medical advances.
Clinical trials look at new ways to prevent, detect, or treat disease. Treatments
might be new drugs or new combinations of drugs, new surgical procedures or
devices, or new ways to use existing treatments. The goal of clinical trials is to
determine if a new test or treatment works and is safe. Clinical trials can also look
at other aspects of care, such as improving the quality of life for people with
chronic illnesses.
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Phase 1

Phase 2

Phase 3

© Association of Clinical Research Professionals | acrpnet.org

Phase 4

Primary Data Evaluation of pharmacology and toxicity of an | Evaluation of the safety and efficacy of an Confirmation of therapeutic efficacy Post-approval trials that further investigate
Focus investigation drug in humans investigational drug the therapeutic use of an investigational drug
Pharmacokinetics: Absorption, distribution, Focus on: Focus on: Focus on:
metabolism and excretion of the drug in the e Further assessment of the safety of the e Confirmation of therapeutic benefit *  Optimization of the drug
human body drug *  Monitoring of side effects ¢ Monitoring of long-term adverse events
* Assessment of the effectiveness of the ¢ Dose-response relationship e  Contraindicative drugs or diseases
Pharmacodynamics: Effect of the drug on the drug *  Wider target population *  Drug effectiveness and drug safety in
human body e Determination of dose and dosage e Use at other stages of the disease populations not studied in earlier phases
regimen of the drug to be used in later e Interaction with other drugs or food of research
Safety & Tolerability: Safe dose range of the studies e Development of instructions for use or e Further investigation of drug-drug
drug for future trials e Evaluation of different target populations product label interactions, dose-response and safety
and therapeutic regimens of the drug profile, epidemiology, morbidity or
® |nvestigation of drug-drug interactions mortality
subjects Healthy volunteers (sometimes seriously ill Subjects with the condition under study Subjects with the condition under study Patients with the condition under study

patients with no other options or when drug
is toxic to healthy volunteers, such as

cytotoxic chemotherapy agents)

Sample Size

6-20 subjects, typically including healthy
subjects

50-200 subjects having a target disease

200-1,000 subjects

Hundreds of subjects, and subjects may be
users of the drug or individuals belonging to
new populations that need further
investigation, such as children, the elderly,
other diseases, etc.

Design Dose escalation, typically open-label, single Blinded, randomized, controlled, strict Blinded, randomized, controlled, general Usually blinded, randomized, controlled
center inclusion / exclusion criteria population
Duration Short, ranging from 9-18 months One to three years Two to five years One to three years or longer, if required by

the regulatory authority

https://acrpnet.org/wp-content/uploads/dim uploads/2016/10/The-Four-Phases-of-Clinical-Trials June-2016-1.pdf
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Meletec puocac |

Evaluation of pharmacology and toxicity of an investigation drug in
humans

Focus on:

* Pharmacokinetics: Absorption, distribution, metabolism and excretion
of the drug in the human body

®* Pharmacodynamics: Effect of the drug on the human body
* Safety & Tolerability: Safe dose range of the drug for future trials

Subjects: Healthy volunteers (sometimes seriously ill patients with
no other options or when drug is toxic to healthy volunteers, such
as cytotoxic chemotherapy agents)

Size: 6-20 subjects, typically including healthy subjects
Design: Dose escalation, typically open-label, single center
Duration: Short, ranging from 9-18 months

https://acrpnet.org/wp-content/uploads/dim uploads/2016/10/The-Four-Phases-of-Clinical-Trials June-2016-1.pdf
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Meletes puaocos

Evaluation of the safety and efficacy of an investigational drug

Focus on:
® Further assessment of the safety of the drug
* Assessment of the effectiveness of the drug

* Determination of dose and dosage regimen of the drug to be used in
later studies

* Evaluation of different target populations and therapeutic regimens of
the drug

* Investigation of drug-drug interactions
Subjects with the condition under study
Size: 50-200 subjects having a target disease

Design: Blinded, randomized, controlled, strict inclusion / exclusion
criteria

Duration: 1-3 years

https://acrpnet.org/wp-content/uploads/dim uploads/2016/10/The-Four-Phases-of-Clinical-Trials June-2016-1.pdf



https://acrpnet.org/wp-content/uploads/dlm_uploads/2016/10/The-Four-Phases-of-Clinical-Trials_June-2016-1.pdf

Meletes puocwme il

= Blinded, randomized, controlled, strict inclusion / exclusion criteria~="
" Focus on:

* Confirmation of therapeutic benefit

* Monitoring of side effects

* Dose-response relationship

* Wider target population

® Use at other stages of the disease

* Interaction with other drugs or food

* Development of instructions for use or product label
" Subjects with the condition under study
= Size: 200-1000 subjects having a target disease
" Design: Blinded, randomized, controlled, general population
" Duration: 2-5 years

https://acrpnet.org/wp-content/uploads/dim uploads/2016/10/The-Four-Phases-of-Clinical-Trials June-2016-1.pdf
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Clin ic al Tri al S There are three main phases of clinical trials

Young healthy people
Small group size
(about 50)

AL LRREL L)
teeteteeteRee
treeeeeeete
Pieeed

Tests

Possible harm

Side effects

E Dosage

People affected by the disease
Larger group size

Whether treatment is
effective in patients

@ Side Effects

Against a
dummy treatment
(called a placebo)

(@)

People affected by the disease
Larger group size
(up to thousands)
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Tests

Whether treatment is
effective in patients

Over longer periods
over many
different countries

Often against other
possible existing
treatments

Alzheimer’s

The Power
Research to Defeat
UK Dementia
Treatment deemed

I safe / effective

Licensing

Treatment
licensed, and
benefits weighed
up by NICE
against costs and
limitations to help
guide use in

the NHS

Phase IV

Tests over longer
periods of time,
in different
groups of people
and/or in
combination with
other treatments

Ten to fifteen years later




Post-approval trials that further investigate the therapeutic use of an

Meletes puocwms IV

investigational drug
Focus on:

Optimization of the drug
Monitoring of long-term adverse events
Contraindicative drugs or diseases

Drug effectiveness and drug safety in populations not studied in earlier phases
of research

Further investigation of drug-drug interactions, dose-response and safety
profile, epidemiology, morbidity or mortality

Subjects with the condition under study

Size: X100, and subjects may be users of the drug or individuals belonging
to new populations that need further investigation, such as children, the
elderly, other diseases, etc.

Design: Usually blinded, randomized, controlled
Duration: 1-3 years

https://acrpnet.org/wp-content/uploads/dim uploads/2016/10/The-Four-Phases-of-Clinical-Trials June-2016-1.pdf
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Opoloyiu eASYXOUEV@V HEASTRV

Controlled
clinical trials
Comparizor Allocation Concealment
structure
Hog- Single
randomised &

Parallel
design

Cross-over
design




Kutavon ouppeteXovimy

" H katavoun otic opadec (Beparmeiag vs eAEyxou) pmopel va yivetal
Tuxaia n oxt

" Tuyxalomoinon: oL CUMMETEXOVTEC KATOVELOVTOL OTLC OUAOEC
EVIEAWC TUYOILA

* Handdaon katavoung dev emnpealetol oute kaBopiletal amod TouG EPEVVNTEG N
TOUG OUMUETEXOVTEG

* Anapaitntn ywa va e€acdaliotei n anovoia opaApatog emthoync (selection bias)

= MeBobol
* Anuwoupyia random allocation sequence: mpokaBoplopévn aAAnAouyia KAToVOUAG
oTL¢ Vo opddeg n omoia yivetal yvwotn adou evtaxOel o aoBevic otn HeEAETN
°* Random number tables, Aoylopuiko apaywyng tuxaiwv aplBpwv

* AM\ot (oxL tbavikot) rponm Tuxalomnoinongc: Le nUEpoUNVia ysvvnonq (nova —Cuya
€1n), UE TOV apteuo LNTPWOU ToU VOGOKOU.ELOU He v nUepounvia evra&nq oTN
HeAETN — AEN mpOKeLTaL VIO TTPOYUOTLKY TuYaLomoinon (non-random, quasi-

random).




Kutavoun ouiieIeEXovimy

= Restricted (block) randomization: texvikn) wote o aplOUOC TwV
OUMMETEXOVTIWYV VA Elval 000 yiveTal MApoOoLoC LETAEL TWV
opadwv o OAn Tt SLAPKeLA TNG LEAETNG

" Stratified randomization: xpnotuonmewat WOTE OPLOUEVA
XOLpOLKTI’]pLO'L‘LKOL TWV OU uustexovrwv (tx nAwkia, Bapocg KATT) va
elvoll 000 YLVETOL TTEPLOCOTEPO OLOLOL LETAEY TWV OUASWV TNG
UEAETNG

® OL EPEVVNTEC TIPETEL VA TtPOKOBoploouV aUTA TA XAPAKTNPLOTLKA
(«oTpwpaTa») TOL OTTOlAL ElVAL YVWOTO OTL ETNPEALOUV TLG EKPACELC

NG MEAETNG
" >T1C TUDAEC HEAETEC N aAAnAou)ia YiveETOL YVWOTA HOVO OTO
«un TUGAO» HEAOC TNC EPELVNTLKAC OpAdOC



NiVaKus TUXmeV uplépmwy

Table of Random Numbers

36518 36777 89116 05542 2970S 8377S 21564 81639 27973 62413 85652 62817 57881
46132 81380 7563S 195428 88048 08747 20092 12615 35046 ©67753 €9630 10883 13683
31841 77367 40791 57402 27565 50184 02338 39318 54936 34641 9552S B86316c 87384
84180 93793 64953 51472 65358 23701 75230 47200 78176 85248 950589 74567 22633
78435 37586 0701S 958729 76703 16224 97661 799507 06611 26501 953389 52725 €81Ss8
41859 94198 37182 ©134S 88857 53204 86721 595613 674954 17292 94457 89520 77771
13019 07274 S5S1068 53129 40386 51731 44254 66685 72835 01270 42523 45323 63481
82448 72430 295041 595208 95266 33978 70558 €0017 39723 00606 17956 195024 15819
25432 96593 83112 96997 S5340 80312 78839 0981S 16887 22228 06206 54272 83516
69226 386SS 03811 08342 47863 02743 11547 38250 S8140 98470 24364 99797 73498
25837 €68821 ©66426 20496 84843 18360 91252 595134 4895931 9595538 21160 095411 44659
38914 82707 247695 72026 S6813 49336 71767 04474 32909 74162 50404 68562 14088
04070 60681 64290 2690S 65617 76039 91657 71362 32246 4959S 50663 47459 57072
01674 14751 28637 86580 11951 10479 41454 48527 53868 37846 85912 15156 0086S
70294 35450 39982 79503 34382 43186 69890 €3222 30110 S6004 04879 05138 S7476
739503 58066 S2136 895952S S0000 56334 30773 80571 31178 S2799 410S0 762958 4399S
87789 56408 77107 88452 8097S 03406 36114 64549 795244 82044 00202 45727 35709
92320 55929 5854S 70699 07679 232956 03002 €388S 54677 S574S5 52540 62154 33314
46391 60276 952061 43591 42118 730954 53608 58949 42927 950993 4679S 05947 01934
67090 45063 84584 66022 48268 74971 54861 61749 €1085S 81758 89640 39437 950044
11666 59916 3516S 29420 73213 15S27S 62532 47319 39842 62273 954980 23415 64668
40910 S95068 04594 954576 S1187 54796 17411 S6123 €654S 82163 61868 22752 40101
41169 3796S 47S78 92180 0S2S7 19143 77486 024S7 0098S 31960 39033 44374 28352
76418



1€ 1L o@EAEL ) TUXIIOTOUOn;

" Me tnVv TUXOLOTIOLNON TOL XOPOAKTNPLOTLKA TWV OUUUETEXOVIWV
elvall tBavotepo va eival opola HeTaél Twv opadwv Kota tnv
evopén tnc perétnc (baseline)

" Av oL ouadeC NG ue?\ernq elvoll LOOPPOTINEVEC OTNV Evapén
¢ ue)\emq, Ol EPEUVNTEC EXOULV ueva)\urepn nbavotnta va
QTTOLOVWOOUV KOlL VO TTOOOTLKOTIOL)GOUV TNV ENidpacn Twv
nopepPacewv mov peAeTolV

= H tuxatonoincn e\OXLOTOTIOLEL TNV EMOpaon AAAWV
napavovrwv (ekTOC TNC MapepPaong) mov pmopel va
entnpealouV TI¢ ekBaoels (cuyxuTtikol TapAyovTec)

* H tuxoalomoinon eAaxlotonolel Tnv emibpacn TO00 yVwoTwV 000 Kal
AYVWOTWV CUYXUTLKWV TIOPOLYOVTWV.



A. Zelen’s design with double randomized consent

Eligible
individuals

Random

allocation

B. Comprehensive cohort design

———> Yes —>

Eligible Consent to

e be

individuals .
randomized

-

No —

they get
Yes—> A

Do they
accept A?

they get
No —B

they get they get
Yes B ¢. Wennberg'’s design > A
O RCT Random
accept B group allocation
| > No they get Individuals | they get B
” . who agree Random >
to be allocation they get
they get . A —>A
» A randomized
Preference . .
e group —| intervention
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TuAonoinon
(Blinding - masking)

" MeBodoAoyLKkr oTpaTNYLKNA TTOU EXEL OOV OTOXO TN MELwoN ToU
cuotnuatikol opaApatog (bias)

* JdaAua emiPBePaiwonc A mapatipnong (ascertainment or observation bias): n
aéloAoynon tne ekPaonc emnpeadletal amo Tn yvwon Tou nola apepBaon xel
ylveL.

= H tucb)\onomon acbopa omoladnmote npocnaeaa ylvetalL wote éva n
TIEPLOCOTEPQ ATIO TOL LEPN TIOU CUUUETEXOUV OTN ue)\em (acesvnq,
epeuvnmq) va [NV yvwpillel tnv mapepPaon mou €xeL yivel o€ Eva
OUYKEKPLLEVO aoBevn.

" TudAn peAeTn

* AmAn tudpAn: o acBevicn o epsuvntnq dev yvwplilel og mold opada €xet
KatovepnOel (melpapatikn A eAEyxou)

* AutAn tudAn: o aoBevnc kot n epeuvntiki opdda dev yvwpilouv o€ mola
opada €xel katavepunOei o acBevn¢. Yo ocuvBnKeg, Umopel val UTIAPYEL EVA LN
TupAomoLnuEVo HEAOC TNG epeuvnTKAC opadoc (unblinded).

® AVOLKTH HEAETN: 0 AoOEeVNC KAl N EPEVVNTLKN opada yvwpilouv og ola opdda
EXEL KataveunBel o aoBevic.



Onadu eAEyxov

" H amnoteAeopatikn TupAomoinon npoilmoBeteL ol SUo MapeUPBACELS
(Telpopatikn vs EAEyxou) va pnv eivat Suvatov va dtakplbouv.
" Ewovikn tapEpPaon (placebo): mpemnel va eivat otnv idta popdpn pe tnv
TELpOPATLKN TTapEUPBaon, wote va e€acdaliletal n amokpuPn (tudpAotnta).
* ElKoVIKO pappoko: akplpw iOlo og epdavion LE TO TELPOATLKO

* Otav n napepPaon dev eivatl dappakeuTIKA UTTOPEL va Yivel avtioTtoyn
ELKOVLKI] TTX «ELKOVLKO XElpoupyeio» (Sham surgery)

®* Sham surgery is a surgical procedure which mimics the actual intervention
of interest in every way but leaves out the therapeutically necessary steps
to ensure participants in the control group experience “the same incidental
effects of the operation or procedure as do those participants on whom a
true operation is performed”

o Apaotu«') dappako (active comparator) dev eival mavta duvatov va ivol
Opolo o€ epudAvion UE TO T[ELpOLlJOLTLKO dappako, T.X. YopnyeltoL ano
StadopeTikry 0606 (ard Tou otopatoc vs evoodA£BLa)



The NEW ENGLAND JOURNAL of MEDICINE

205 Patients were eligible for inclusion

ORIGINAL ARTICLE

45 Were excluded before
arthroscopy
: : : 24 Declined t ticipat
Arthroscopic Partial Meniscectomy versus i b g
. . siologic outpatient
Sham Surgery for a Degenerative Meniscal Tear L | diteria
18 Became asymptomatic
Raine Sihvonen, M.D., Mika Paavola, M.D., Ph.D., Antti Malmivaara, M.D., Ph.D., while waiting for oper-
Ari Itald, M.D., Ph.D., Antti Joukainen, M.D., Ph.D., Heikki Nurmi, M.D., auon .
T 2 Had onset of episodes
Juha Kalske, M.D., and Teppo L.N. J4rvinen, M.D., Ph.D., of s lsckad kinae
for the Finnish Degenerative Meniscal Lesion Study (FIDELITY) Group

160 Underwent diagnostic
knee arthroscopy

For the sham surgery, a standard arthroscopic

partial meniscectomy was simulated. To mimic 14W:{fﬁiag;iitbsicfgu::sﬁc
the sensations and sounds of a true arthroscopic fEdjgit“
partial meniscectomy, the surgeon asked for all = phieme
instruments, manipulated the knee as if an ar- L
throscopic partial meniscectomy was being per- 2Urnderentateochor
formed, pushed a mechanized shaver (without

the blade) firmly against the patella (outside the S

knee), and used suction. The patient was also
kept in the operating room for the amount of

. . . 70 Were assigned to arthroscopic sressishiad toehai stisen
time required to perform an actual arthroscopic poril pmnisexcorymsened | o TR o R vl
. . AkISCLMa IoTawUp YISty an and included in the analysis
partial meniscectomy. i

N EnglJ Med 2013;369:2515-24.DOI: 10.1056/NEJM0a1305189



= We plan a study to compare
the efficacy of oral
rivaroxaban to subcutaneous
enoxaparin as
thromboprophylaxis in
acutely ill medical patients.

" The study should be

randomized and double
blind.

" [lw¢ UTOPOUUE VA
ETITUYOUUE TUAOmoinon,
OTQV N TELPOAUATLKN
Ueparmeio yopnyeitoi orto tou
otouatoc, evw n depaneia
otnv ouada EAsyyou

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ||

Rivaroxaban for Thromboprophylaxis
in Acutely Ill Medical Patients

ABSTRACT
BACKGROUND
The clinically iate duration of thromb, hyl. inh lized patients
with acute medical illnesses i K . In this i domized, double-
blind trial, we evaluated the efficacy and safety of oral rivaroxaban administered for
an extended period, as d with subcutaneous enoxaparin ini d for a

standard period, followed by placebo.

METHODS
We randomly assigned patients 40 years of age or o!der who were hospitalized for an
acute medical illness to receive subcutaneous enoxaparin, 40 mg once daily, for
104 days and oral placebo for 35t4 days or to receive subcutaneous placebo for
10£4 days and ora! rivaroxaban, 10 mg once daily, for 354 days. The primary ef-
ficacy outcomes were the composite of asy ic proximal or sy i
venous thromb: bo! up to day 10 inferiority test) and up to day 35 (supe-
riority test). The principal safety outcome was the composite of major or clinically
relevant nonmajor bleeding.

RESULTS
A total of 8101 patients underwent randomization. A primary efficacy outcome event
occurred in 78 of 2938 patients (2.7%) receiving rivaroxaban and 82 of 2993 patients
(2.7%) receiving enoxaparin at day 10 (relative risk with rivaroxaban, 0.97; 95%
confidence interval [CI], 0.71 to 1.31; P=0.003 for noninferiority) and in 131 of
2967 patients (4.4%) who received rivaroxaban and 175 of 3057 patients (5.7%) who
received enoxaparin followed by placebo at day 35 (relative risk, 0.77; 95% CI, 0.62 to
0.96; .02). A principal safety outcome event occurred in 111 of 3997 patients
(2.8%) in the rivaroxaban group and 49 of 4001 patients (1.2%) in the enoxaparin
group at day 10 (P<0.001) and in 164 patients (4.1%) and 67 patients (1.7%) in the
respective groups at day 35 (P<0.001).

CONCLUSIONS
In acutely ill medical patients, rivaroxaban was noninferior to enoxaparin for stan-
dard-duration thromb: ylaxis. E: | reduced the risk
of venous thromboembolism. Rivaroxaban was associated with an increased risk of
bleeding. (Funded by Bayer HealthCare Pharmaceuticals and Janssen Research and
Development; MAGELLAN Clinical Trials.gov number, NCT00571649.)

N ENGL) MED 36,6 NEM.ORG  FEBRUARY 7, 2013

The New England Joumal of Medicine

Copyright © 2013 Massachusetts Medical Socsety. All ights reserved

From King's College Hospital, London
{AT.C); Bayer HealthCare Pharmaceuti.
cals, Montville (T.ES), and Janssen Re.
search and Development, Raritan (LH.)
— both in New Jersey; Academic Medical
Center, Amsterdam (H.R.B); People's
Hospital of Peking University, Beijing
(D.M.); Foothills Hospital, Calgary, AB,
Canada (R.H.); University Paris Diderot,
pole de recherche et d'enseignement su-
périeur Sorbonne Paris Cite and Hopital
Laribaisiére, Paris (A.M.); Thomas Jeffer
son Medical Center, Philadelphia (G.M.)
Dresden-Friedrichstadt Hospital, Dresden,
Germany (5.5); Hofstra North Shore—
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*The investigators participating in the
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Prevention of Venous Thromboembo-
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Patients Comparing Rivaroxaban with
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study committees are listed in the Sup-
plementary Appendix, available at
NEM.org
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Double-dummy

= We randomly assigned

patients 40 years of age or
older who were hospitalized
for an acute medical illness to
receive subcutaneous
enoxaparin, 40 mg once daily,
for 10+4 days and oral
placebo for 3514 days or to
receive subcutaneous
placebo for 10+4 days and
oral rivaroxaban, 10 mg once
daily, for 3514 days.

EXPERIMENTAL ARM
E
(@
Rivaroxaban Placebo
CONTROL ARM
E
D
Placebo Enoxaparin

N EnglJ Med 2013;368:513-23.



H spsuvnuiki umoedcon

H epeuvntikn utoBeon pLag LEAETNG ennpsa(stro oXeOLAOUO TNG TIY TO
HLEyeBoc tou Helyatoc Kal TN OTATIOTIKA avaAuon

* Meléteg umtepoxnG: avaluon npoBeonc Beparmeiag (intention to treat)
OL B aVEC EPELVNTLKEC UTIOOEOELC:
° Ynepoxn
° |oobuvapia
* Mn KoTWTEPOTNTA
H emloyn epeuvnTikn ¢ utoBeonc e€aptatal amo:
® Tnv amoteAEoHATIKOTNTA TNG TTaPEUBAONC TNV opada EAEYXOU
° Avn ou(’iSa eAEYXOUL glval ELKOVIKO dAPUAKO, TIPETEL VO ETUAEVEL OXESLAOUOC
UTTEPOXNG.
Epeuvntiki umtoBeon vs Mndevikni umtoBeon:
* H amoppupn pag untdéBeonc sival otatlotikd Befatdtepn amod tnv
eniBePaiwon tng,

° Yav undevikn umtobeon (autn mou Ba amnoppiPoupe) AapBdavoupue to avtibBeto
NG EPELVNTIKAC UTIOBEDNC.



M<£ye00¢ dSLynuTos Kut LoXUs TS HEALUNS /

YpaApa tumou | (a): BewpoULpe TN
undevikni umodBeon YPeudn, evw eival
aAnBNg
° BpLOKOUp.E Stadopa uera&u Twv opa&uv
EVW oTNV paypatikotnta AEN umtapyet.
*  To odpaipa tumou | ekppaletal amnod tnv
T tou p: mx p<0,05 2 a<5%
YpaApa tumou Il (B): Bewpoupe tn
undevikni unmoéBeon aAndn evw eival
¢£u6nc

Aev Bpiokou it Stadopa uera&u TWwv
OMAd WV, EVW OTNV MPayUaATIKOTNTA
UTTAPXEL.

° H meavomta oddaApatog turmov Il
efaptatol amno 1o pEyebog Tou Selypatog
KaL TNV avopeEVOuEVn dladopd peTtal Twy
SU0 opddwv TNC PEAETNG
loxU¢ TG LEAETNC lval n TiBavotnTa N
HEAETN VA AVIXVEVOEL L UTTOPKTH)
Stadopad cuyKkeKPLUEVOU HEYEDOUG

* lox0¢ NG ueAétng=1-B

plementary Appendix). Under the assumption of
a 10% event rate and a 5% loss to follow-up, we
determined that inclusion of 400 patients would
be required to provide a power of 90% to confirm
noninferiority, with a one-sided confidence inter-
val of 97.5%. Continuous variables are presented

Have the assumptions of the authors been
confirmed?
If not, power calculations might not be valid!



MENETEC UIEPOXIIC

" >TOXO0C: va OeLXOel OTL N EKBaicn OTNV TIELPOLUOLTLIKN
opada (mapepBaonc) etvol KAAUTEPN ATO TNV
ekBoaon otnv opada eAEyyou.

* YpaApa tumou | — mpemnet p<0,05
* YpaApa tumov Il — oxug peretng (m.x. >80%)



MeNSTIES Lo0dUVIIILIG

" 2T0x0G: va deyBei otLn ekBaon = EAgyyoc umdBeonc:

OTNV MELPAUATIKN opada QVTECTPAULEVN OE CUYKPLON
(nap'euBaor]q) elvall apKeETA LLE TLG LENETEC UTEPOXNC
KOVTQ UE TNV EKBacn otnv (“Flipped”)

opada eAEyyou.

* [oon dladopad emITPEMETAL
HetatL Twv dVo mapepfacswy,

®* HO (undevikn umoBeon) —
uTtapxeL Stadopd petall Twv

WoTe va BewpolvTat LooSUVOEG; Oepamnelwy
* H «aviyvelolun» Stadbopd mpémet * HA - dev umapxet dlapopa
val ival pLkpn. LeTalL Twv Bepamnelwy

°* HmubBavotnta avixyveuong tng
Sladopac mpeEMeL va lvol HeEYAAN

* Amnouteiton peyaio peyebog
deilypatog



MEAETEC 1N KUTWTIEPOTNTIC

2toxoc: va detxBel av n Bepameia A (cuvnOwg
HLa véa Bepamneia) eivat toulaxlotov to (6lo
amoTeEAECUATIKN UE TN Beparmeia B (cuvnBwe n
kaBlepwuévn Bepaneial).
HO — n Bepameia A eival Xelpotepn amnod
Beparneia B (one-sided)

®* HBepaneia B AEN pmnopel va gival elkoviko

dappako.

Mpémnel va SelxBel OTL N ATOTEAECUATIKOTNTA TNG
Beparmelag A, akOMa KoL av UTTOAELTTETAL, Elval
OPKETA KOVTA OTNV QUIMOTEAECUATIKOTNTA TNG
Bepaneiag B
H «aviyvevuouun Stadopa» eivat pkpry, oAAQ
eneldn n unobeon adopd pia MAeupa (one-
sided) 6ev amatteitat peyaho péyebog
delyparoc.
Ta opla katwtepotTnTag (6NAadn n HEyLoTn
amodektn Stadopd petall tng Beparmeiag B kat
¢ Bepaneiag A) kaBopilovtal:

®*  Me kAwika kpttrpla (mota dtadpopa Bewpeitat

KAWVIKGQ aorpavtn);)

®*  Me otatloTika Kpitrpla (dedopéva amo peAETeG
¢ Beparmneiog B oe olyKpLon HE ELKOVIKO
AdAantiako)

Fig. 2
A °
B °
C
L
D °®
Non-inferiority
Relative risk 0.1 0.5 0.9 1.0 1.2 2.0 10

Favours new treatment Favours old treatment

All of AB C D are ‘non-inferior’ to old drug
A + B are not statistically superior or inferior
C is statistically inferior
D is statistically superior



(a)

() |

Non-inferiority trials

I Non-inferiority shown

(c)

(d)

(e)

()

(2)

F.quivalcrce

| PY

quivalence

Nort-inferiority not shown

Equivalenjeg

|

| .
| Equivalence not shown

venous treatment. We estimated event rates for
the four components of the primary composite
outcome from the literature'; we estimated the
risk of all-cause mortality to be 2 to 5%, the risk
of unplanned surgery to be 1 to 3%, the risk of
embolic events to be 1 to 2%, and the risk of re-
lapse of bacteremia to be 1 to 3%. Thus, the over-
all risk of the primary outcome was 5 to 13%. A
risk difference (i.e., a noninferiority margin) of
10 percentage points was chosen (see the Sup-

® | Superiority shown

Control agent better

0

True difference

+ A

Test agent better

Non-inferiority trials:
Active control — NOT placebo



Apixaban versus enoxaparin for thromboprophylaxis after
knee replacement (ADVANCE-2): a randomised
double-blind trial

Michael Rud Lassen, Gary E Raskob, Alexander Gallus, Graham Pineo, Dalei Chen, Philip Hornick, and the ADVANCE-2 investigators*

Prevention of venous thromboembolism after total knee
replacement

* Apixaban vs Enoxaparin

Treatment continued for 10—14 days after surgery and follow-
up visits at 30 and 60 days after last treatment

Main outcome—composite of asymptomatic and symptomatic
deep vein thrombosis, non-fatal pulmonary embolism, and all-
cause death during treatment

Designed to detect non-inferiority, defined as upper 95%
confidence limit of Relative Risk (apixaban vs. enoxaparin) of
1.25 and Absolute Risk Difference (ARR) of 5.6%

Lancet 2010; 375(9717): 807-15.



Apixaban versus enoxaparin for thromboprophylaxis after
knee replacement (ADVANCE-2): a randomised
double-blind trial

Michael Rud Lassen, Gary E Raskob, Al

Relativerisk  pvalue  Absoluterisk

difference (%)

Apixaban

n/N
During intended treatment
QE;EETOUS thromboembolism and all-cause 147/976 O . 6 2 <O . 0001 _9 . 27 (%]
Major venous thromboembolismt 13/1195 | (051 ‘to 074) | (_1274 to _579)
e rambommene et 050 0-0186  -1.04%

[(026 10 0.97)] (-2-03 t0-0.05)
1-00 2 0-00%

[(0:35t0 2.85)] (-0-48t0 0-48)




The role of AA in superiority, equivalence and
non-inferiority trials.

|
Lo i

-+

0 0 0
Superiority Equivalence Non-inferiority

A: margin of equivalence



Study Group Design

(V)

avs. & &vs. &

Two independent One study group

study groups vs. population
Sample size calculations
Two study groups will each receive different treatments.

Primary Endpoint 1. Set the desired study power (e.g.
) 85%)

¢ i 2. Estimate the expected event rate in
> ey “ncans) the control group.

3. Set the minimum event rate

difference between the two groups.

The primary endpoint is binomial - only two possible outcomes.
Eg, mortality (dead/not dead), pregnant (pregnant/not)

Statistical Parameters

Anticipated Incidence Type I/ll Error Rate Dichotomous Endpoint, Two Independent Sample Study
Group 1 (@ a5 % Alpha (%) 0.05

Sample Size Study Parameters
Group2 @ 10 % Power (2) 30% Group 1 337 Incidence, group 1 85%

Group 2 337 Incidence, group 2 76.5% 10% dec
Alpha 0.05

Reset Calculate Total 674
Beta 0.2

Power 0.8

Enrollment ratio (3) 1
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