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T elvall N OTATLOTKNA;

H emiotAun tng ou)\)\ovnq, opYAvVWOoNC Kal avaAuong
O€SOUEVWV KAl EPUNVELOC TWV OTIOTEAECLATWV.

MNepypadel ta dedopeva (meplypadLkr) oTATLOTIKA).

Ao éva deiypa, Bydlel cupmepdopata yio tov mTANBuouo
(emaywylkni otatioTtkn).

E€nyel tnv aBeBatdtnta. Eival n emotApn mou pPeAETAEL
v afefatotnta.

Bpiokel (attlwdelg;) oxeoelg petall petaBAntwy.

MpoBA£PeLc yla to péAAoV Baol{opevol ota dedopéva Tou
TIAPOVTOC Kal Tou apeABOvTOG.

Ermtotnun twv dedopévwy (data science).

Agv glval oUTe pla oelpd amnod pabnuatikolg TUTIoUG oUTE
N XPAoN €VOC OTATLOTIKOU AOYLOULKOU.

H ypaLpOTIK Kol TO
OUVTOKTLKO TNG

Emiotung

Statistics is the grammar of science.

Korl Pearson

AZ QUOTES



[MapoywyLtkoc cUANOYLOHOC

deductive reasoning

* ATMO TO YEVIKO OTO £LOLKO g ?

M1: OAot oL avBpwrot elva Bvntot.
M2: O Zwkpatnc eival avbpwroc. |
: Apa o ZwKpatng elval Bvntoc. ”

Av oL tpotAoELC eivall aAnOeic, Tote €ivoll AnNOEC
KOl TO cUpmEpaco!




EmmaywyLlkoc cUAAOYLOMOC

inductive reasoning

e ARO TO £LOLKO OTO YEVLKO

* ZEKLWVOUE UE TTOPATNPNOELC.
* 000 TEPLOOOTEPEC MOPATNPNOELC EXOUUE, TOOO

o BéRatot eipaote. —
N: ota mponyovpeva 5 ravidia o A viknoe tov B SRR
2: Ba ToV VIKNOEL KAl aupLo
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Ertiotnuovikn pnebodoc (scientific method)

Elvall n cuotnUOTKA LEAETN YO TNV
Katavonon, oVTLMETWTILON, EMAvon
KAToLou TtpoBARMATOC, Yo TNV

aroppupn 1 LN ULOG EPEVVNTIKAG
uTtoBeonc.

MeAgtn tn¢ BLBAloypadiag
Atau')lnwon EPEVVNTLKOU
EPWTAMATOC

2UAAoyn dedopevwy

AvaAuon debopEvwy

ATIAVTNON EPEVVNTLKOU EPWTAATOC

Epeuvntiko
EPWTNHA

Avaokomnnon
BLBAloypadiag
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Anpoupyia
um6Beong
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Elval ediktog
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IxeSLAOUOG
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Kol cUAAOYN

6ebopévwy
yla EAeyxo
umn6Beong
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AvaAuon dedopévwy
KOl EpUNVELQ ATMOTEAECUATWY

Ta anoteAéopata
ouvadouv

HEPLKWG 1 KaBoAou
HE TNV urtoBeon

Ta anoteAéopata
cuvadouv
LE TNV utoBeon

}

Emkowvwvia
QTOTEAECUATWVY




ErtavaAnypotnta (reproducibility)

* AV £XOUUE EVOL ETILOTNHOVLKO EUPNUA, TOTE N
entavaAnpotnta avadpepetal 0tn cupdwvia
6oov adopd 0 AUTO TO ETILOTNUOVIKO EVPNHL
METAEL TIELPAUATWY aTtO SLAPOPETIKOUG
EPEUVNTEG, O€ SLOPOPETIKEG TOMOOEDIEG, UE
Sladopetikec pebodouc.

* Mepimov 10 1/3 twv anoteleopatwy 100 peretwy
dnuootevpevwy ota 3 kopudaia re L06u<a
WuyxoAoyiac punopeoe va emavaindBe

* Ano 53 npo-KAMWVIKEG LEAETEG KOPKiVOU, LOVO OE 6
(A 11%) unopeoay EPELVNTEG va TTAPOUV
IO POUOLA ATTOTEAEO AT

RESEARCH ARTICLE

Estimating the reproducibility of psychological science

Open Science Collaboration”'
+ See all authors and affiliations

Science 28 Aug 2015:
Vol. 349, Issue 6251, aac4716
DOI; 10.1126/science.aac4 716

Article Figures & Data Info & Metrics eLetters PDF

Empirically analyzing empirical evidence

One of the central goals in any scientific endeavor is to understand causality. Experiments that
seek to demonstrate a cause/effect relation most often manipulate the postulated causal
factor. Aarts et al. describe the replication of 100 experiments reported in papers published in
2008 in three high-ranking psychology journals. Assessing whether the replication and the
original experiment yielded the same result according to several criteria, they find that about
one-third to one-half of the original findings were also observed in the replication study.

Science, this issue 10.1126/science.aac4716

Begley, C., Ellis, L. Raise standards for preclinical cancer research. Nature 483, 531-533 (2012).



Falsifiability (Karl Popper)

Mua Bewpia eival falsifiable av duvartal
va eAeyxOei ko va dtapevoted.

Falsifiable 6& onpaivel otL n Bswpia
elvall Peudnc aAa otL eival ev Suvapel
Stapevoun.

Evoladepopaote va anodeitoupe oTL
ua Bewpia elvat AaBocg, oxL OTL ival
owoTtn.

Motevape OTL OAOL OL KUKVOL ATaV
QaoTpoL.

Metd avakaAudBnke n AvotpaAia.

Exatouuupla

TP ATNPNOELG
AOTIPWV KUKVWV
dlaevotnkav amno
TNV artAn ropatnpnon
EVOC UaUPOU KUKVOoU!




O Aowoc twv ABnvwv (430 rt.X — 426 1t.X)
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«<AAA’ £y, 1OV KL 6 8Lo¢ ETtaOx aTto TV

V660V, Kol pE Th 8L Th paTix pov eidx O Imtmokpatng (Natépag tng AlModelkTIKAC laTpLKAg) HeEAETNOE
GAR0VG TEREYOVTXS, Dt EKOEGW THY TO AOLUO OTNV ATTLKN
TLPXYUXTLKTY TNG TLOPELXV Ko Bl KQTd TN dLdpkeLla Tou MeAomovvnolakoU TIOAELOU.

TLEPLYPAYP W Th CVUTTTWUXTX TVC, 1| AKPLANG
TLXPXTNPNELC TOV dTColwvy Bb Etitpéyn

, , XWPLOE TOUC KOTOLKOUC OE UVLELC KoLl KOLL TLOPATNPNOE OTL
a6oAéeTEPOV EiG TOV KXBév TLod Bt OEAE P S S YLELG KQL [N, patnpn

g c Aty . oL owdnpoupyol Sev appwaotalvay
Vi TO 6TLOVEXEN STLLUEADS VI KXY TV , ) .
SLxyvwelv )¢, ¢V ToTE OEAE KAl TLHALY (MeAetn aoBevwv — paptipwy).
EveKk PeL>> (Qoukudidng 2,49) https://www.youtube.com/watch?v=RWMuEdk2IKE



https://www.youtube.com/watch?v=RWMuEdk2lKE

Statistics is the grammar of science (Karl Pearson)

O John Snow avakdAvpe péocw !L_“_R_-
mapatAPNoNG OtL N XoAépa odeiletal Bgléwwwms
OE KOKEC OUVOAKEC UYLEWVAC KOL OTNV e
TIOLOTNTA TOU VEPOU (emidnuioloyia) ;;;

B\ ke
% he Broad
T Street Well

\

O AapBivog dle€nyaye moAAA TelpApOTO OTIOU
napatnpoloe tnv avamntuén dtadopwv dutwy
OTAV YOVLOTIOLOUVTAL HOVa TOUG N OTav
Sdlaotaupwvovtal

(Mewpapoatikdg oxeblaocpog — petaBAntotnta -
opada eAéyyou)

Sir Alexander Fleming avakdaAue
Tuxoila tnv mevikiAivn to 1928
OTav TOPATHPNOE OTL N TMPACLVN
HOUYAQ Ttapriyaye pla oucia mou
avéoteAAde T Spaotnplotnta
HEPLKWV BaKkTnpilwv.

O Jean Piaget O&we€nyaye  mANOog
L BAIANCING, / MEWPOHUATWY KoL MEAETWV  yad  va
mEACTS % Slepeuvroel oe ToOld nAwkio ta mouSLd
Ol B , ,
OFEACH’QE)%T&%N," KOTOKTOUV ~ OUYKEKPLUEVEG  HOONUATIKEG

- L T — ’ ’ 1
e gvvoleg (otadla avamtuéng) ’
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H ro éekaBapn oxeon petaéu petaBAntwv

Exel etmwBOel OTL TO KATIVIOUA €lvaiL pLla oo TG KUPLEC ALTIES
UTapéng TWV OTOTLOTIKWV! AltopecolanTnc

mediator
ITLC OPXEC TOU elkooToU awwva, Sev umtipxav evOeléelc OTL TO
KATIVIOOL EXEL OLPVNTLKEC ETULOPAOELG OTNV AvOpwTILVN LYELX
KOl 0 KOpKivog Tou mvevpova Bewpoutay pLo oravia
apPWOTLAL.

Kapkivog tou
nvelova

MNopw ota 1930 Atav EekdBapo OTL N aoBEveLa ATAV TILO
SladebopEvn OTOUC AVTPEC Kal LE auavopevouc puBuouc.
O avtioTtolyog puBUOC OTLC YUVOLKEC ATav oTaBepoc.

JTLC aPXEC TOU 20°V atwva oL avopeg KATvilav TToAU
TIEPLOCOTEPO ATIO TLG YUVALKEC

Smoking is one of the leading causes

Mopw ota 1950 rtav EekaBapo OTL TO KATVIoUA \ - of all statistics.
noAAamAaoiale Tnv mBavotnta Kopkivou Tou velpova = B e

AZQUOTES



ZuyxuTkot rnapayovteg: confounders

ED E><ED
QTOTEAEC A
N Ve /'

ZUYXUTLKOG
iapayovta

olumApoTa
gdovoac

><>
aywtou
Bepuokpaocia

Kippwon tou
X>
AMaATog
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Affected Babies per 1000 Live Births

Zuyxutkol rapayovteg: confounders

Jelpa yEvwnaong

mtadov

HAkio
MNTEPOG

Birth Order

>

/

Juvépopo
down
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Yuoxetion PISA okop pe Sltadopouc apAYOVTEC

I Ice-cream consumption and PISA educational performance scores
2012

Australia Finland

United States

New Zealand

RZ=0.49
Norway - Germany

Chile Sweden / (anada
I
& Japan

Ice-cream consumption per person, litres per year

1‘ South Korea
France :
Kazakhstan g Brazil ®—Greece Singapore
u
Pery % ‘ Hong Kong
Mexico
%350 400 450 500 550 600

) _ Mean score on PISA reading scale, 600=best
Sources: OECD; Euromonitor; The Economist
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Low birth-weight paradox

To kamviopa tng Mntépacg otnv eyKupoouvn
oXETWEeTOL PHE LELWMEVO Bapoc TwV Ppedwv

To pewwpévo Bapog oxetileTal He aAvENUEVN

Bvntotnta.

Ta BpEdPn pe pelwpEVO Bapog Exouv KAAUTEPN
nBavotnta emBiwonc kat vyeia av n Mntépa
TOUC KATVL(E KaTA TNV €yKLUpoouvn!!!

To KAmviopo AELITOUPYEL MPOOTATEVTLKA oTa Bpedn
LLE MLELWMEVO Bapoc;

AN\ a tpoBARpOTA EYKUHOOUVNG UITOPEL VAL
odNynoouV o€ PELWHEVO BAPOC KAl AUTA ELVOL TILO
emBAaBn armno 1o KAmviopa

To kamviopa TN MNTEpacg oXETW(ETAL UE LELWUEVO
Bapoc Bpedpwv Kal auTto avéavel Tnv mibBavotnta
Bvntotntag

Mewwpévo Bapog

Ovntotnta
Bpedoug

AAO TtPOBANUQ
EYKUHOOUVNC
(birth defect)

Pearl, J., & Mackenzie, D. (2019). The book of why. Penguin Books.



Simpson’s paradox

* To napadoo tou Simpson cupPaivel OTav pLa TAon oV
ePOVI(ETAL LECOA OE CUYKEKPLUEVEC KOTNYOPLEC TOU
nAnBuopou pac, e€adaviletal N ovTLoTPEPETAL OTAV
EVWOOULE TLC Katnyoplec (N to avtiotpodo)




Oeparnela NETPAC OTA VEDPA

O aoBevnc emAEYEL pLa amo OUO AVTAYWVLOTIKEC Bepartelec
(€otw A ko B)

OL epevvntecg nepipevay va palepouv deiypa 350 atopwyv amo
KaBe Bepamnela

To mooooTo entuyiac yia tn Beparneia A givat 78% (273/350)
To Moo0OoTO emLTU)LaC Yia th Bepareia B eivol 83% (289/350)
[Mowa Beparmeia eivol KAAUTEPN;

C. R. Charig; D. R. Webb; S. R. Payne; J. E. Wickham (29 March 1986). "Comparison of treatment of renal calculi by open surgery, percutaneous
nephrolithotomy, and extracorporeal shockwave lithotripsy". Br Med J (Clin Res Ed). 292 (6524): 879-882. d0i:10.1136/bmj.292.6524.879



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1339981
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1339981
https://en.wikipedia.org/wiki/Br_Med_J_(Clin_Res_Ed)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1136%2Fbmj.292.6524.879

Oeparnela NETPAC OTA VEDPA

T ocpansian | ospancia

MIKPEC TIETPEG 93% (81/87) 87% (234/270)
MeyaAec TETPEC 73% (192/263) 69% (55/80)
SOvolo 78% (237/350) 83% (289/350)

[Mowa Beparmeia eival n KAAUTEPN;

C. R. Charig; D. R. Webb; S. R. Payne; J. E. Wickham (29 March 1986). "Comparison of treatment of renal calculi by open surgery, percutaneous

nephrolithotomy, and extracorporeal shockwave lithotripsy”. Br Med J (Clin Res Ed). 292 (6524): 879-882. d0i:10.1136/bmj.292.6524.879
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1339981
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1339981
https://en.wikipedia.org/wiki/Br_Med_J_(Clin_Res_Ed)
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1136%2Fbmj.292.6524.879

MepoAnyio urtep avdépwv umtopnodilwv (Berkeley
1973)

AvSpeC 3714 / 8442 44%
Fuvoikeg 1512 /4321 35%

18



MepoAnyio urtep avdépwv umtopnodilwv (Berkeley
1973)

UVOAO

OULTAOELC OEeKTEC QUTAOCELC OEKTEC

A 825 62% 108 82% 64%
B 560 63% 25 68% 63%
r 325 37% 593 34% 35%
A 417 33% 375 35% 34%
E 191 28% 393 24% 25%
YA 373 6% 341 7% 7%



Prosecutor’s fallacy
To opaApa TOU KOTNYOPOU

* Eotw A to evdexopevo va eloat
aBwoc

* Eotw B 10 evdexOuEVO va EXELC
KATTOLAL ‘EVOXOTIOLNTIKA OTOLXEL

H miBavotnta évag abBwoc va €XEL Ta
gvoxorotntika otowxeia P(B|A) dev
LooUTAL HE TNV TILOaVOTNTA KATIOLOC TTOU
EXEL TAL EVOXOTIOLNTLKA OTOLXELO Vot €lvall
abwoc P(A|B)

P(A|B) # P(B|A)

Eotw OTL PHeAETAME TN oX€on METAEL eUPoAlacoU Kot

voonAeiac ano COVID-19

Ye pla Sedopévn XpoVvikn oty oto lopanA sixope
515 voonAeiec pe COVID-19. Ano tic omolieg ot 301
elyav epBoAlaotel

MBavotnta va £xelc epBoAiactel S500Evtog OTL EXELC
voonAeuTtel

301 100% = 58%
515 0T 087

MBavotnta va unv £xetc epBoAtactel 506€vtoc otL
EXELC VOOnAeUTEL

2 100% = 42%
515 0T EeTh

MnATtwc Paxvouue tnv avtiotpodn mbavotnta;
AoBEvtoc OTL £xelc epPoAlaoTel, ola eivat n
nBavotnta voonAeiag;



2T0 0UVOAO ToU TANBUCHOU €xoupe 5.6 ek epPBoAtlacpevouc kat 1.3 ek avepfoAiaotoud.

H miBavotnta voonAeiag 600€vtoc otL €xelc epPoliaotel (ekdpaldpevo o TOoOOTO) eival

1
X 100% = 0.005%
5.6€k

H miBavotnta voonAeiog §00€vtoc otL £xelc epBoAlactel (ekdpaldpevo o TOOOOTO) ival

X 100% = 0.02%

1.3ek

H miBavotnta voonAeiag tetpamiacialetal av Sev £xelg epfoAtaoted!
Ta mooootd epPoAlacpou gival TTOAU ULKPOTEPA OTOUC VEOUCQ

H miBavotnta voonAeiog dwdekamhaolaletal av dev £xelc euBoAlaoctel otoug avBpwrmnoug KATtw Twv 50 etwv!



YnioBeon Sally Clark

https://understandinguncertainty.org/node/545
https://en.wikipedia.org/wiki/Sally Clark

H Sally Clark katadikdotnke og 1ooBLa kaBelpén ya tn SoAodovia twv 2 anod ta 3 matdld tnc.
AneBiwoav tnv wpa tou unvou (sudden infant death syndrome SIDS)

O katryopog £6¢iée (eodaApéva, aAld a¢ To SeXTOUUE yla CWOTO) OTL N mBavotnTa va cUUPBEL auTto To yeyovog (amwAesLa
SdUo madwv Adyw SIDS) anod toxn eivat 1 ota 73 ekatoppLpLa

1

P 14 4 9 4 _
(evoxomonTika otoryela|abwog) 3000000
H miBavotnta Opwc mou PAaxvou e sival

P(abwoc|evoyomomtika ototysia)

AUTO eival to odalpa Tou Katryopou 1 prosecutor’s fallacy.

Iravia yeyovota cupfaivouy, n riiBavotnta va kepdioet kamotog to AOTTO eival 1 ota 14 ekatopplpla Kol Opwc avBpwrot
10 Kepbilouv oxedov kabe efdouada.


https://understandinguncertainty.org/node/545
https://en.wikipedia.org/wiki/Sally_Clark

To cpAApO TOU KATHYOPOU
P (evoyomontika otoryela|abwoc) # P(abBwoc|evoyomomtikd otolysia)
P(Oetiko teot|voooc) # P(vOoooc|OeTikO TEOT)

P(amomeipa avtoktoviac|ovufovin idikov)
* P(ovufovAn eidikoV|anoneipa avtokToviag)

P(eykAnuatikn evépyeia|oudda avBpwnwv)
+ P(ouada avlponwv|eykAnuatiky evépyeia)



MeAetec napatnpnonc (Observational studies)

*  Naipvoupe pla opada AtOUwWY TTOU €XOUV EVa KOLVO XOPOKTNPLOTLKO OE OXECN HE L OpAda ATOpWY
TIoU 6€V £XOUV AUTO TO XOPOKTNPLOTLKO

KOUTIVLOTEG Mn-KaTVLIOTEC
avOpeg YUVOLKEC
ABAnon oxL a6Anon

* KoL TOPATNPOUUE TNV €EEALEN TOUC WG TTPOG KATIOLO amoTéEAeopa (TpoPAnua vyeiag, Akadnuaikn
enidoon,...)

24



70% €€olKElWON UE UTIOAOYLOTEG
80% KkaAol podnteg
90% gUTOPOL HABNTEC

Méoog 0poc 18

40% e€oLKELWON UE UTIOAOYLOTEG
60% kaAol pabntég
50% eUTtOpOL LOBNTEG

nopadooLaKi|

Méooc 6pog 15

25



Tuyatomolnpevec kKAwvikec dokipec (Randomized
Control Trials)

* Ta atopa ywpilovtal tuyaia o€ 2 (N MEPLOCOTEPEC) OUAOEC
- 0oTn pa opada yivetal karota topepfoon A

- otn devtepn opada yivetal po mapepBaon B ) pia ELKOVLIKN
rniopepPoaon (placebo)

* AdoU Ta ATOMO EXOUV KaTOVEUNOEL Tu)ala OTLC 2 OHAOEC, N
orola SLadpopa o€ KATIOLO ATIOTEAECUO oPeLAETAL OTN
SlopopETIKN TTAPEUPaON OV XpnoLonotndnke



James Lind and Scurvy: The First
Clinical Trial in History?

9 Health | History | Leading Figures | Medicine | Research

MAIOX 1747

1. 1.1 Altpo punAitn
2. 25 ml eM&lpLo BLTploAL (apatd Betko odv)
; ; 3. 18 ml E0OL 3 POPEG TNV NUEPA TTPLV ATTO T YEV AT
ATOUWV OE 6 SLAPOPETIKEG 4. 1/5TOTNPLOV BAAATGIVE VEPD
5
6

O Lind TuYoomnoince Suadeg

. 2 TOPTOKAALA KAl 1 AEPLOVL CUVEXOUEVA ETL 6 T|UEPES
. Mia @apUOKEVTIKI TACTA TTOV ATOTEAOVVTAV A0 0KOPSO, GTTOPOVG LOVOTAPSAG,
amo&npapevn plla amod pamavAakL Kot pupo

Slalteg yia 14 nEPEG



Tuyatomolnon

TME

s

TTapadoCIaKn

Pixvoupe 1 {Gpl, av TO ATTOTEAECUA €ival JEYAAUTEPO ATTO 3 O
OUMMETEXWV TTapaKOoAouBEi uabnua pe TIE, d1apOPETIKA UE
TTapadooiakn d1daoKaAia



50% €&OLKELWON E UTIOAOYLOTEG
65% KaAol pabnteg
60% gUTOPOL PLABONTEC

Méoog 0poc 16

50% efolkeiwon LE UTIOAOYLOTEG
65% kaAol pabntég
60% eUTIOPOL LOBNTEG

nopadooLaKi|

Méoog 6po¢ 16
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KAWLKEC LEAETEC

LY.

YUVKPLVOUE

2 opadEC

Opada mov mRpe
TO TIPOYLLOLTLKO
euBOALO

Opada mou mnpe o
Placebo epfoAlo

~_

[Mola mNye KaAUTEPQ,;

30



[ TUXQULOTTOLNUEVEG KALVLKEG OOKLUEG }

MEow TuxaloTToinoNG OAQ T XAPOAKTNPIOTIKA TWV CUUMETEXOVTWY OTNV MEAETN Ba
gival OUYKpPIioIUa KATA JECO OPO OTIC OUO OUADEG

(Puaoika xpeialouaaore Eva ueyaAurepo uéyeboc ociyuaroc armro 8 aobeveic...!))
O1 TKA €ival ol TTIo agIOTTIOTEG JEAETEC!

AocOeveic E

e = Eupéhio
€ ') — hecton

N ‘

L N =

acebn Placebo

—



The NEW ENGLAND JOURNAL of MEDICINE

| RESEARCH SUMMARY |

’ Placebo
Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine EppoAto
F.P. Polack, et al. DOI: 10.1056/NEJMoa2034577 2 1720 2 1728

— Atopa Atopa

CLINICAL PROBLEM Tofison
Safe and effective vaccines to prevent severe acute respiratory B cosr [ona o conformation)
syndrome coronavirus 2 (SARS-CoV-2) infection and \_/ N 7 -y

Covid-19 are urgently needed. No vaccines that protect LN

against betacoronaviruses are currently available, and
mRNA-based vaccines have not been widely tested.

CLINICAL TRIAL

A randomized, double-blind study of an mRNA vaccine
encoding the SARS-CoV-2 spike protein.

43,548 participants 216 years old were assigned to

receive the vaccine or placebo by intramuscular injection 05 8 ATO l‘la 1 6 2 ’ATO l.la

on day 0 and day 21. Participants were followed for

safety and for the development of symptomatic Covid-19 4 por? A .
for a median of 2 months. 9 vorrs Placebo §-- VOO'n oav VOO'I']O'(IV

02 F @
20. . -
01 g3t a
RESULTS eolr® _o°
L6 0 3 6 9 12 15 18 21
Safety: ,.d']

Vaccine recipients had local reactions (pain, erythema,
swelling) and systemic reactions (e.g., fever, headache,
myalgias) at higher rates than placebo recipients, with
more reactions following the second dose. Most were

mild to moderate and resolved rapidly.

H mibavotnta vooou

08

Cumulative Incidence (%)
; Ly

Eficacy: OTNV TELPOLLOTLKN opado glval py =
The vaccine showed protection 7 days after the second

dose; 95% efficacy was observed.

BNT162b2
iy ——— O B0 ,

21720

00.

7 14 21 28 35 42 49 56 63 70 77 84 91 98 105112

LIMITATIONS AND REMAINING QUESTIONS Days afier Dose 1 H T[l,eaV(l)TrTca V(I)O-OU

Further study is required to understand the following:

» Safety and efficacy beyond 2 months and in groups Vaccine efficacy of 95% (95% credible interval, 90.3 -97.6%) O-Tr] P I ace b 00 u (’1 6 o€ i.V oL pc —

not included in this trial (e.g., children, pregnant
women, and immunocompromised persons).

162
21728

= Whether the vaccine protects against asymptomatic CONCLUSIONS
infection and transmission to unvaccinated persons.

Two doses of an mRNA-based vaccine were safe over

vaccine dose. against symptomatic Covid-19 in persons 16 years of C
age or older.

= How to deal with those who miss the second a median of two months and provided 95% protection O }\(I)voq Kl\[6 L'j vV ( ri S k rat i 0) € ival_ % = 0 . 0 5

Links: Full article | Quick Take | Editorial



( MeAgtn aéloAoynonc epuoAiou J

O O Aoyoc¢ mdavotntwy (risk ratio) eivai Pt — 0.05

s
® e
I 7

. TLonualvel auTo;

Av to €BOALO eV NTOV TIEPLOCOTEPO OANTOTEAECUATLKO arto To placebo euBé)\Lo Oa emnpene

vo vooouaoayv nepimou 162 atopa kat otnv opada tng Pfizer kot Ba Eanus . =1
C

Twpa éxouue e 0.05, énAadn o )\ovoq ustwenke 95%.

AuTn €lvol N OMOTEAECUATIKOTNTO TOU suBo)\Lou.
ATtO Tat 162 ATopOL TTOU EMPETIE VAL VOO OOUV, voonoav ta 8!

AnAadn mpootateUTNKE TO 95% TWV ATOUWV TTOU XWpPLc To UPOALO Ba elxav voonoeL.



{ ABeBarotnta — 95% draotpata EUITOTOCUVNG }

OL LETPNOELC pHaC EXOUV KaTtola aBeBalotnTa, N omoio TPOEPYETOL ATIO TO YEYOVOC OTL AVAAUCOUE Ta
amoteAEopaTa EVOC SelypaToc.

‘Eva dAAo deiypa Ba pac €6wve SladopeTIKA amoteEAEoHATA

Tnv aBeBalotnta tnv eKbpAloVpE PE SLOCTAMOTO TLULWV

oTNnV EPLTWon pag, To 95% dlaotnua epniotoocuvng ival (0.02,0.10)
Emopévwg, n amoteAeopatikotnta tou epBoAiou Kiveitat amd 90% wc 98%

OrnoladnmoTe AMOTEAECHA TIPOEPYETOL ATTO KATIOLo Oelypa, Ba mPEMEL vaL cuvodeUeTaL ATto £va TIBavo
gUPOC TLUWV



EpfoAla kot QuTLOHOC

e JE EVO ETLOTNMOVLKO ApOpo o€ peyaAou KUPOUG LOTPLKO
neplodko (Lancet) SnpootevTnNKe pa LeAETN omou ‘€detyve’
oxeon pnetaéL MMR gpPoAiovu (epuBpd/Napd/mopwtitida) Kot
QUTLOMOU



Tu inye otpafa

H avénon otic Stayvwoelg yla autlopo Kot otn Xprnon tou epBoAiov MMR cuvéneoav xpovikd (petd to 1980)

O auTLOMOC SLaylyvwoKeTal tepimou tnv idla emoyxn mou ta tadid epfoAtdalovrol pe MMR (pEeTA TOV TTPWTO
Xpovo {wn¢ toug)

To apBpo oto Lancet (1998) nou umootrplle TNV oxéon ety avtiopol kat MMR Baciotnke og 12 yoveic
ratdLov PE aAUTLOUO

To apBpo kateAnye 0tL To MMR eBOALO TIPOKAAEL AUTLOMO KOl YOLOTPOEVTEPLKA TIPOLBAR AT

MoAAol epeuvntec mpoomadnoav aAAd anetuxav va enBeBatwoouv Tic Bewpieg Tou apBpou (mavw amod 60
HUEAETECQ)

N EMLOTNMOVLKH Kowotnta £xeL anodavOel otL dev urtdpyxel oxéon petaéu MMR Kol auTLOHOU

Artobeiytnke otL eixav paikideutel ta Sedopéva Kal OTL UTIHPXE oUYKPOUON CUUPEPOVIWY TWV CUUUETEXOVTWV
OTN LEAETN KOl ATIAYOPEVTNKE OTOV cLuyypadEQ va ALOKNOEL LATPLKN €ava, To Lancet aneoupe 1o apBpo to 2010

Nopd ta mapamdvw, N ev Aoyw Bewpia gixe Stadpnuiotel Tt0oo TOAU TTou akopa TToAAOL TNV TLloTeEVOLY
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MMR vaccine controversy

From Wikipedia, the free encyclopedia

The MMR vaccine controversy started with the 1998 publication of a fraudulent research paper in the medical journal The Lancet that lent support to the later

discredited claim that colitis and autism spectrum disorders are linked to the combined measles, mumps, and rubella (MMR) vaccine.!"! Aspects of the media

coverage were criticized for naive reporting and lending undue credibility to the architect of the fraud, Andrew Wakefield.

Investigations by Sunday Times journalist Brian Deer reported that Andrew Wakefield, the author of the original research paper, had multiple undeclared conflicts
of interest, 2%l had manipulated evidence, ! and had broken other ethical codes. The Lancet paper was partially retracted in 2004, and fully retracted in 2010,
when The Lancet's editor-in-chief Richard Horton described it as "utterly false" and said that the journal had been "deceived."®! Wakefield was found uity by the
General Medical Council of serious professional misconduct in May 2010 and was struck off the Medical Register, meaning he could no longer practice as a doctor
inthe UK.%! In 2011, Deer provided further information on Wakefield's improper research practices to the British medical journal, BMJ, which in a signed editorial
described the original paper as fraudulent. 1! The scientific consensus is the MMR vaccine has no link to the development of autism, and that this vaccine's

benefits greatly outweigh its risks.

Following the initial claims in 1998, muttiple large epidemiological studies were undertaken. Reviews of the evidence by the Centers for Disease Control and
Prevention, ! the American Academy of Pediatrics, the Institute of Medicine of the US National Academy of Sciences, ™% the UK National Health Service, "] and
the Cochrane Library!"2! all found no link between the MMR vaccine and autism. While the Cochrane review expressed a need for improved design and reporting
of safety outcomes in MMR vaccine studies, it concluded that the evidence of the safety and effectiveness of MMR in the prevention of diseases that still carry a

heavy burden of morbidity and mortality justified its global use, and that the lack of confidence in the vaccine had damaged public health.["2! A special court

convened in the United States to review claims under the National Vaccine Injury Compensation Program rejected compensation claims from parents of autistic
children. (1314
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\ A8

To epBohio dev augdvel Tov kivbuvo autiopou, péAioTa amd Ta 7.735 maidid rou AEN efyav kavel 1o TpImAG epBoAio
MMR, 10 0,7% SiayviwaTnke pe autiopd, évavr moooatol 0,5% Twv 45.568 maidicv mou efxav euBohiaotel o dlo
ddoeig.

H W\apa BepileL Eava xapn oto
AVTLEPPOALAGTLKO KivhHa

Aekadeg Bavatol maldlwy otnv Eupwrn €€ attiag Twv pn euBoAlacpwy
TOUG KOVTpa oTnV L\apa. TPayLKESG OL CUVETTELEG TOU

QVTLEPBOALACTLKOU KLVAKATOC, SLATLOTWVEL 0 MaykoouLog Opyaviopog
Yyelag
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zuntnon

Association is not causation!

Ye KABe avaluon pog Ba mpémnel va eE0USETEPWOOUE TNV
ETIOPAON TWV CUYYXUTLKWYV Ttapayoviwy (dev Ba toug
yvwpiloupe 6Aouc)

Mo artAr} oUYKpPLon HECWV OpwWV 1 Eva ypadnua Sivel pla
LLEPLKN ELKOVQL

MoAAEC mapavonoslc opeilovtal oto Simpson’s paradox fj oTo
prosecutor’s fallacy

OL TUXOLOTTOLNEVEC KALVIKEC SOKLUEC eival To gold standard
yla TNV AMOTEAECHATIKOTNTA/00dAAEL TTAPEUPACEWVY

OL TUXOLOTTOLNEVEC HEAETEC OV elval mAvVTO EDLKTEC N
PEAALOTIKEC

All models are wrong, but some are
useful.

— Ge&/zge- E P Bex —
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