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tacts are stubborn,
but statistics are

There are three kinds of
lies: lies, damned lies, and
statistics.

Benjamie Disraell

STATISTICS

THEY'RE LIKE BIKINIS.
WHAT THEY REVEAIL IS
INTERESTING BUT WIHAT
THEY COVER UP IS
CRUCIAL

more phable.

Mark Twain

" “IFWEHAVEDATA,
LET’S LOOK AT DATA. If you tortgre the data long
IF ALL WE HAVE ARE
OPINIONS. enough, it wall confess.

LET'S GOWITH MINE. s o S




2uvnOn AaBn o KAWVLIKEC LEAETEC

1) Na pnv ekppalovtal ot LeETABANTEC avAAoya LLE TNV KOTAVOMN TOUC

Test/ng'f o N_mmahty Kavovikn katoavoun: 52+3.4 €1
Shaplro-.Wllk Test Mn KOVOVLKA: 4.03 mg/dl kpeatwivne (2.6-6.9)-
I\ outliers
T-test (normal data)
Mann-Whitney (non-normal data)
16Lec povadec petpnonG (MOAUKEVTPLKEC LEAETEC)

B’ NegpoAoyikii KAwikiy A.N.0.

S\ ARISTOTLE

European
E# Hypertension
Ve JAIUNIVERSITY SH), Excellence .
S oF THEssaLONK C/ ) e D’Arrigo G. et al. CKJ 2024, 17(7)



Calciumm FPhosphornus

e 158 aoBeveic ue XNN

9.30 2.40

0 G a8.50 3.10

* Katnyoptlomotndnkav avaloywc KA/ZN .50 3.00
I’ [} 7 10,00 4j30

* Nwg Ba exppacw Tig petapfAnteg Ca/P? 736 .30
9:9[} 4,-3[]

&2 10.25 3.80
9. 40 3.50

Boxplots Descriptive s 2 =0

@® Eactor levels together [[] Stem-and-leaf :gg i:g

O Dependents together Histogram 9.10 3.70
9.47F 3.30

QO None 9.30 3.30
9.35 6,50

Normality plots with tests :;g ;gg
3.60 4,60

Spread vs Level with Levene Test 9.30 3.70

9. 10 4,20

10,00 5,60

9. 10 4.40

0008@

Roumeliotis S et al., Metabolites 2023, 13, 303



Histogram

Histogram
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Calcium Phosphorus

Table 1. Clinical, anthropometric and biochemical characteristics of chronic Kidney disease patients
with and without HF/CVD. Results for continuous variables are presented as median (range) or

mean (S.D.).

All Patients HF/CVD No HF no CVD
(22 = 158) (22 = 81) (2 = 77)

Calcium (mg/dL) 8.9+0.8 8.9+0.7 8.9+0.8 0.79
Phosphorus (mg/dL) 4.2 (2.3-11) 4.2 (2.4-11) 4.2 (2.3-8.4) 0.89

P




RCT (Randomized controlled trial)

ozempic

Evepyn opada

500
IAT2
Mayvocapkol

K
\

Opada EAgyyou

|

2 €N

2 €N

>10%

~_ [ MEIQZH |

BAPOYZ

>10%

MEIQZH
BAPOYZ

placebo

To ozempic OXETLOTNKE HLE HELWON
Bapouc o aoBevelc pe ZAT2
noxvoapkoug otn SLeTia e

Hazard Ratio 1.20
95 %Confidence Interval
(1.10-1.30)
P=0.02



2uvnOn AaBn o KAWVLIKEC LEAETEC

2) AavOaopEvn epunveia TNG TLUAC P

Ye uwat RCT, My P<0.05 onpoivel otL av n apxtkn umoBeon oxvel (y ottto Ozempic aduvartilel),
UTTAPXEL <5% TBavoTnTa Ta ATOTEAECHATO AUTA va. oPpeilovTal oTtnv TUXN

JUVETIWGE, TO P
-6ev pog Sivel mAnpodopiec yla tnv mBavotnta tTng apxkng umobeonc (to Ozempic aduvartilel)

-8€V UTTOVOEL TPAKTLKA N KAWVIKA onuooio TwV ArmoTEAECUATWY TIOU TtapatnenOnkav
P>0.05 pmnopet va pokAnBet amo pkpo effect size, pikpo peyeboc delypoatog

A€ onpaivel amovoia cuoxeTlong N enidpaonc!!-onuaivel 0TL N amodelen kata
NS apPXLKNC uTtoBeonc Sev elval LOYUPN OPKETA YLA VO TNV amoppiyeL oTo
OUYKEKPLUEVO eTUAEYUEVO eTtimedo onuavtikotntac (RR, HR, 95%Cl)

B’ NegpoAoyikii KAwikiy A.N.0.

— European
o ARISTOTLE Hypertension
@ UNIVERSITY (f ESH> Excellence [citation]
&hety? OF THESSALONIKI priveri—

ssssssssssss
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2uvnOn AaBn o KAWVLIKEC LEAETEC

3) AavOBacpévn epunveia 95% Confidence Interval

Ye pwat RCT, to Cl eival petpnon tng afeBatotnrag
NG emibpaong mou €XEL eva GAPLAKO KOl TTOU
ekppaletol pue pETpa/test emibpaong

-Risk ratio
-Hazard ratio
-Odds ratio
-Mean difference

Av SlaAgyape moAAamAad deiypoata amno tov ibLo
nAnBuopo, kat urtoAoyilape to HR yla kaBe deiyua,
Ba avapevape n enidbpaocn Tov GopUAKOU va
Bploketal kamou peooa oto 95%Cl

4 ARISTOTLE IEll;;oe':::sion
L EIUNIVERSITY ‘ESH’ g’éf“:l'_':"‘ce
a7 OF THESSALONIKI N\ micon unersity nospial

nnnnnnnnnnnn

HR=1.75,
- 951 (1.45-2.0)
P=0.003

2.5%

outliers

95% chance your population mean

will fall betweenm

2.5%

outliers

|

1.75

[citation]



Na €xeL oTeEVA OpLa

Cl pe peyalutepa opLa opelletol o€ xapunAo
Leyeboc Selypatoc N peyautepn
gtepoyeveLla/petapAntotnta dedopevwy

HR=1.75,

- 950 C1[1.45-2.05)

=003
Cl pe o oteva OpLo UTLOSELKVUEL peEyaAUTEPDN
aKpiBela otnv ektipnon tng enidpaong tov
dopuakou

- 25%

o outliers

2.5%

outliers

i




Na pnv nepvaetl petov — kat + A0 ™

Lovada

Mewwpévog Kivbuvog Auénpnévog Kivéuvocg
yia KA yia KA
-
ASMIPINH - - ¢
LVIDDN x 10 P ——
LVIDSN x 10 P r——
Complexity ¥ - 4
Total VPCs 24 hours/1000 m
> or = 4VPCs ' ’ - 4
Total number of VPCs/10 ’—0—0
APPYOMIA ; - 4
Heart rate/10 o
Bodyweight -
Sex L - 4
Age Fé—.-—l
v - Py T g ————y
o oV o ~ 2 “ -~

Hazard ratio



2uvnOn AaBn o KAWVLIKEC LEAETEC

4) NavOaopévn eppnveia tov Hazard Ratio w¢ d€iktnc mpoyvwoTtikng akpifelac

T0 OeparmeUTIKO TTAEOVEKTN A TNC VEAC Beparmeiag ekppaletal ouxva pe to HR

Aqging Clinical and Experimental Research
https://doi.org/10.1007/s40520-020-01538-8

REVIEW

The hazard ratio as a measure of effect in clinical trials of elderly
populations: common pitfalls and misconceptions

Stefanos Roumeliotis'2({2 . Graziella D’Arrigo?{ . Giovanni Tripepi?

Received: 7 February 2020 / Accepted: 20 March 2020

Epidermiology. 2010 January ; 21(1): 13-15. doi:10.1097/EDE.Ob013e3181clead43.

The Hazards of Hazard Ratios

RMMicaowuael A Hermam



Aging Clinical and Experimental Research
https://doi.org/T10. 1007 /s40520-020-01 542 -y

MIMNI REVIEWW

Statistical methods to assess the prognostic value of risk prediction
rules in clinical research

Graziella DArrigo” - Mercedes Gori? - Annalisa Pitino? - Claudia Torino? - Stefanos Roumeliotis™® . Giovanni Tripepi®

ErunoAacpoc (prevalence) =

O aplBUOC TWV MEPLOTATIKWY TToU NON

uTIAPYOUV otov TANBuouO pia 6edopevn

XPOVLKI OTLYUN R enintwon

\

i

UTTOTPOTIA

ApIBuNTAG MNapavouaoTng Xpovog  MovrtéAo

Emitrrwon Néeg repimrrwoelg  Population at Mepiodog  Coho
oTnv ePiodo risk HEAETNG study
NG MEAETNG

EMUTOAQLGLOG

it

laon Bavatog

Emitrtwon (incidence) = O apiBuéc Twv NEQN
TIEPIOTATIKWY TTOU £M@avi(ovTal oTov TTANBUouO o€
OedoUEVN XPOVIKA TTEPIOOO




Hazard rate (active arm)

Hazard ratio=
Hazard rate (control arm)

Hazard raho is commorny esiimaled wia 8 Cox proporiional
hazards mode)l.

* Hazard rate=incidence rates ormote to

* HR pmnopel va eppnvevutel wc incidence rate ratio (AGyo¢ Tou puBuov enintwonc ota 2
group) = PuBuac¢ enimtwonc (VEwv nmeplotatikwyv) otnv opada tov pappakov/pubuo
EMUMTWONG 0TNV opAda eEAEyxoU



Haz=ard rate (active anrm)

Hazard ratio—
Hazard rate {contraol armm )

Hazasrd raihino s CourTmirTiouT e esfirmaieaed s O o ooy Ao sy
AAFFIACIS IS

Incidence rate ratio ¢AIMAKG
Seveovn ondsa | mEamaEs
_ HPOQIHE
/ 1 £€10C
Y IMOOETIKH
RCT — --'
10 aoBeveic \ 1 £€TOCQ
BEBEATICOEH
SOp&ﬁu EMA&yXOouU :> AGCOHPOIKMN
HPOEHZE

|

Roumeliotis S. et al., Aging Clin Exp Res 2020 PLACEEO |




* 5 aoBeveic oto control/placebo group
e 1 povo €06¢l€e avrtamnokplon

« Apa N TBAVOTNTA AVIATTOKPLONC oto letoc ivat 1/5=20%



Conmtrmol armm

1 wear

0 5 weanr
= || Lost to thee Tol lhosese—a s

1 wear
H 4 Response

1 wear

1 werar

L 0.5 1 wear
Followw-—-wLao {(yeaars)

-1 agBevn¢ (H) avtanokpiOnke kat BeAtiwOnke n abnpookArpwaon oto 1 £tog akpLBwe
-1 agBevn¢ (G) xaOnke oto ULOO £TOC N mapakoAovOnaon tou

-oL @AAol 3 aoBeveic dev avranokpidnkav kaboAou

G? NapakoAovBndnke ywa % £toc povo

Npémnel va urtoAoyLotei n ouvelodopd/dedopéva tov aobevri G



* Incidence rate= aplOpoc acbevwv mou avtamokpiBnkav/etn-a.ocbsvwv

e =1/4.5= 22% QVTANOKPIGELC/TPOGWTO-ETN

* n 22 avtanokpioslc ava 100 mpoowmo-£TN



* 5 aoBeveic oto active group
e 1 povo €06¢l€e avrtamnokplon

 Apa n mBavdTnTa avtanokplong oto 1€Toc sivat 1/5=20%



Patients

Auctive armm

1 wear

0. S wear
= || Lost to the followw—up

0.5 =F=Tg
- L -. Responsea

1 waar

1 wear

O L e

Follow-wup (years)

-1 aoBevii¢ (C) avrtanokpiOnke kat BeAtiwOnke n adOnpookAnpwon
OTOUG 6 MNVEG

-1 agBevn¢ (B) xaOnke oto MLGO £T0¢ N mapakoAovOnan tov

-oL aAAol 3 acBeveig dev avranokpiOnkav kaBoAou

1 weanr




Patients

Active arm

1 year

A
0.5 year

B || Lost to the follow-up
0.5

o year . Response
1 year

D
1 year

E

0

0.5 1 year
Follow-up [(years)

Contrel arm

1 year

F
0.5 year

G || Lost to the follow-up
1 year

H Q@
1 year

I
1 year

L

0 05 1 year

Follow-up (years)

H muBavotnta avranokpwong eival IAIA ot 2 opadeg 20%

AEN AapBavetar untoPv n mo vwpic avranokpion otnv opada tov

dappakov (agbevnc C)

Response



* Incidence rate= aplOpoc acbevwv mou avtamokpiBnkav/etn-a.ocbsvwv

e =1/4= 25% QVTAMOKPLOELC/TIPOCWTTO-ETN

* n 25 avrtamokpioelc ava 100 mpOOWTO-£1N



e MBavotnta avtamokplonc=20% vs 20%
* Incidence rate=22% vs 25%

* (TIETAMEY TNV TBavoTnTa?

* [ToLO OTATLOTLKO LETPO XPNOLLLOTIOLOULLE?
-0lVOAOY WG TNV EPWTNON



* Y€ TTOLO OTTO TAL 2 group UTIAPXEL LEYOAUTEPN
nBavotnta va £XoUUE avIamnokpLon?

MBavotnta avtanokptonc=20% vs 20%
Apa probability ratio=20/20= 1

* J€ TTOLO OTTO TA 2 group UTIAPXEL LEYAAUTEPN
mBoavoTnTa val £XOULE TTLO VWPLE avTatokpLon?

Incidence rate= 22% vs 25%
Incidence rate ratio= 25/22=1.14




Incidence rate ratio= 25/22=1.14
EPMHNEIA

Kdbe pépa Tou £€TOUC TNG HEAETNC
O1 MIBavoTnTEC VA TTPOKUYEI
AVTATTOKPION TNV ETTOHEVN NHEPA EiVal

2TO group ToUu papHAKOU C€ OUYKpPIOH HE TO group Tou Placebo

YTroOeIKvUEl Eva DEpATTEUTIKO ATTOTEAECHA TNG OEpaTTEiQG
UTTOVOWVTAC TTWGE 0 XPOVOG HEXPI TRV AVTATTOKPIOT Ba HeEIwOEi
OTT0 TO PAPHAKO

EK@pddlel To TTOOO0 10XUPN Eival N AdITIOAOYIKN) CUCXETION HETALU
Tng Bepatreiag Kal TOU KATAANKTIKOU OTMHEIoOU

KataAAnAo otatlotiko teot o€ RCTs




To HR AEN pac 6ivel 0Aec tic mAnpodoplec yia tnv enidpaon
£VOC PaPLLAKOU Kol OUTE OAEC TLC MANPOPOPLEC TTOU
XPELA(OUOOTE YLOL VAL TIC KOWWOTTIOLNOOUME O0TOUC aoBEeVELC

e RCT 400 aoBeveic pe XNN 2 otadiouv

e Opada placebo/opada mouv €AaBe SGLT2i

e Y& 4 £tn mapoakoAoVOnonc, ot SGLT2i pelwoav tnv mpoodo o XNATZ
e HR 0.86 (95% ci 0.74-0.99, P=0.04)

-Motot aoPeveic Vo to apouv?
-Mote éekva va SoUuAeUEL?

-OAn tnv 4etia SouAevel to iblo?
-OAot emwpedovvtatl to (blo?

-ExeL mapevepyelec?



A Primary Outcome

No. at Risk
Empaglifiozin
Placebo

Patients with Event (2¢)

1| emiépacn Tou papudkou (HR) eivai opoiépopen

20- Kard 1 didpKeia Tou xpovou
Placebo
15-
Hazard ratio, 0.86 (95.02% C1, 0.74-0,.99) -
y P=0.04 for superiority Empagliflozin
-

0" | I | | | | | |
0 6 12 18 24 30 36 42 48
Month
4687 4580 4455 4328 3851 2821 2359 1534 370
2333 225 2194 2112 1875 1380 1161 741 166

-Mote Eekva va Soudevel? Sta 2 €tn

-OAn tnv 4etia douAevel to iblo? armo 2-4

A Primary Outcome

Patients with Event (26)

204

Placebo

—
o
1

Hazard ratio, 0.86 (95.02% 1, 0.74-099)

P=0.04 for superiority Empagliflozin

—
Cl>

Month



Methods to Analyse Time-to-Event Data: The Kaplan-Meier

Survival Curve Oxidative Medicine and Cellular Longevity

Volume 2021, Article ID 2290120, 7 pages

https://doi.org/10.1155/2021/2290120
Graziella D’Arrigo ,! Daniela Leonardis," Samar Abd ElHafeez ), Maria Fusaro,”*
Giovanni Tripepi,' and Stefanos Roumeliotis ("’

Methods to Analyze Time-to-Event Data: The Cox
Regression Analysis

Samar Abd ElHafeez( ,' Graziella D’Arrigo(,” Daniela Leonardis,” Maria Fusaro,”
Giovanni Trivepi.' and Stefanos Roumeliotis *

MNavra pali ue to HR va BAgnouue ti¢ KaumuAeg emtBiwong

H eniépaon tou papuakou gival oUoLOUOPPn OTO XPOVOo?

Av Oxt, urtopouue va urtoAoyioouue ta HR o unodlaotiuata napakoAovdnonc iy oto napadetyua tnc EMPA HR
0-2 €tn=1.00 HR 2-4 £€tn=0.72 HR 0-4 £€tn=0.86

Ot kaurtuAec pac divouv aAAec mAnpowopieg mou Utopou e va oulnNTNOOUUE UE TOUG XOTEVEIC



The cornerstones of randomized clinical trials  intemational urology and Nephrology

https://doi.org/10.1007/s11255-024-04307-y

Mercedes Gori' - Domenico Abelardo? - Annalisa Pitino' - Eleni Stamellou®“ . Adamantia Bratsiakou” -
Carmela Marino® - Giovanni Tripepi® - Stefanos Roumeliotis’ - Graziella D’Arrigo®

Forest Plot: armmapaiTnNTEC TTANPoOYopiec RCT
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Favors Empaglifloxzin Favors Placebo

-OAot enwpeAovvral to ibLo?
HAkio/HBA1c eival mapAayovteg TouU TPOTIOTIOLOUV I] LEYLOTOTOLOUV TO BepameuTiko anotéAecpa/odeNog Tou papakou

HALKLWHEVOL AVW TWV 65 pe YAUKOLUALWEVN KATW 8.5 emwdelolvtal mio oAU armo to GAppaKO



The New England
Journal of Medicine

O Copyvrigho, 2000, by the Massachusetrtrs Medical Socicrw

WOLUME 342 TamtrTary 20, 2000 NUMBER 3

EFFECTS OF AN ANGIOTENSINN-CONVERTING - ENEZYME INHIBITOR, RAMITRIL.,
OMN CARDIOWVASCULAR EVENTS IN HIGH-RISK PATIENTS

THE HEaRT OUuTCOMES PREVENTION EvaLuaTioNn STuDy INWVESTIGATORS ™

MNPWTEVOV KATAANKTLKO GNUELO

KA Bavartoc

(@

OEM 1) AEE un Oavarcnd
5 €n
Measure of effect: risk ratio risk of events in control group

00

risk of events in active group/




Active arm, n. 4645 650 patients/4645=0.14

E50 patients/4652=0,18

3. Placebo arm, n. 4652

Risk ratio: 0.14/0.18=0.78 apa 22% uciwon oto kataAnktiko onusio KA dvntotntacg kat KA cuuBavriwv

AUTO givat éva ptpo tng enidpaonc (measure of effect) mou €xet to APUAKO OTO KATAANKTIKO ONUELO
Exppalet A6 tnv LoxU tn¢ cuoxETiong HETaéU TOU PAPUAKOU KAl TOU CNUEIOU

Ouw¢ WG UITOPOUUE VO TO UETAPPACOUUE O Eva UETPO rtou Fa Exel kKAwvikn Baputnta (measure of clinical
impact)



650 patients/d4645=0.14

- Active arm, n. 4645 L

850 patients/4652=0,18

* placebo arm, n. 4652

Risk ratio: O.74/0. T8=0.78 Gpoa 22% JEWT OTO KaTOANKTIKO OrIEIO

0.18 — 0.14= 0.04 absolute risk reduction

4:100 =1:x

100 /4 = 25 NNT number needed to treat

Baoikoc beiktn¢ o€ Rct

AVTUTPOOWITEUEL TOV ApPLIUO TWV AOUEVWV TTOU TTPETIEL VA TTAPOUV TO PUPLAKO TTPOKELUEVOU VA ATTOPEUXIEL EVaC VEOC
a0 JEVNC Vo EUPAVIOEL TO KATAANKTIKO ONUELO

Anopevyouue 4 KA av dwoouue to papuako o€ 100 aoUeveic
Xpetaletol vaa SWOOULE TO PAPUOKO O€ 25 aioFeVeic mpokelUEVoU va SOULE TO
Oepamnevutiko 0peArocg o 1 aodevn va uetwdouv 6A6 ta KA



YrtoBetiko oevaplo ta KA mou napatnpndnkav ntav 10 popec Ayotepa

65 aobeEVvEIC/4645=0.014
Active arm, n. 4645

.o ® @ @

85 aoeveEIc/4652=0.018
R

“ placebo arm, m. 4652

Risk ratio: 0.014/0.018=0.78 apa 22% ueiwon/to ibto pe npwv
4:1000 =1:x
1000/4 = 250 NNT number needed to treat

Xpetaletol va Swooule to papuoko o€ 250 aobeveic mpokeluevou va SOULE TO
OepamnevuTiko opeAoc o€ 1 aodevn va uetwdouv 6A6 ta KA

H KAwvikn xpnouotnta 2 opuUaKwyv UITopEi va SLapEPEL ITOAU HeTaéU TOUC KOUQ KOl
Exouv ta ibLa risk ratios



Table 2. Adverse Events.*

Event

Any adverse event

Severe adverse event
| ————|
1 -

-~

MAPENEPIEIEZ

254-235=1.9

1.9:100=1:x

Placebo
(N=2333)

2139 (91.7)

592 (25.4)
| ===

Empagliflozin, Empagliflozin,
10 mg 25 mg
(N =2345) (N =2342)

number of patients (percent)
2112 (90.1) 2118 (90.4)
536 (22.9) 564 (24.1)

100/1.9 = 53 NNH NUMBER NEEDED TO HARM

Nna kaBe 53 acBeveic mov naipvouv sunaykAipAolivn yia pua diapeon
nepiodo 3 etwv, 1 enutAcov cofapn NAPEVEPYELQ MAPATNPELTAL GE GYECN

Ke to placebo

Pooled
Empagliflozin
(N =4687)

4230 (90.2)F

1100 (23.5)%
——



2uvnOn AaBn o KAWVLIKEC LEAETEC

5) Na ayvoeic tov umoAoylopo pey€Bouc tou deiypatoc (sample size)

1-beta error (Pevdwg apvnrtika)= study power>80% False negative
(B error)

80% SUvaun onpaivel ot av urtapyxel dStadopa N enidpaon |

¢ Oepaneiag i tov Ppappdakov petaly Twv 2 group, TO Effect on the target population

, , . 0 . .
§z-:1vua TNG LEAETNG EXE'l 80% mleavomta VOL TO OLVLYVEUOEL ME 0 0 [ Reasons for sample siz
éva alpha error (eudwg Betika) <0.05. calculation:

0 020, | ... 1 Statistical Power.
“a false hit” Effect on (20%) 2 Precision and Accuracy.
the 0.05 0.80 3.Cost-effectiveness.

sample 2 T o | 4.Ethical Considerations.
{5?6 )| (80% + | 5.Regulatory Requirements,
Na ayvoeic tov ultoAoyLopo Tou peyEBoug tou deiypatog oe Flse positive (o rror
pia RCT evdéxetat va €XeL NOLKEG Kol EMLOTNLOVLKEG and threshold of statistical ...
ETUNMTWOELC significance(P<0.05) Study Power
(1- B error)
@@(/ (O A @ e Politi C, Roumeliotis S, et al. Life (Basel). 2023 ;13(1):235

Srmeggrene 59 OF THESSALONIK R D'Arrigo G, Roumeliotis S, et al .Aging Clin Exp Res. 2021;33(5):1209-1212.



6) Na unepdevelg tn ovoyxetion (correlation) pe tnv attoAoykn oxéon (causation)

JuoxETon=2 petaPAntec mou akoAouBoulv apopoLa Kc::::g::]uﬂn
nopeia petafAntotntac (trend) Anoteisg oe
AE onpaivel OTL UTTAPXEL OLT. OXEON oTitia EmokéeLg ota TEN
yla toipmnpua
Atttoloyikn oxéon=aAlayéc otn 1 petaBAntr, TNV AR
avegaptntn, entdEpel aAlayeg otnv AAAn, ANEZAPTHTA
ano confounders (cuyxuTLKOL TTAPAYOVTEC)
Alkool Koy (ko myedyow :
& »
A "l Ofr”
TPOKAE e/
XElywvac — $powonwpo avoién KaAokaipt

B’ NegpoAoyikii KAwikiy A.N.0.

= uropean Smith G,. Confusing Correlation with Causation. The 9 Pitfalls of Data Science . Oxford Academic, 2019.
(®)iniversiTy @ fie van Stralen KJ, Nephron Clin Pract 2010; 116 :c143-7. 16.
#-57 OF THESSALONIKI Centre
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7) Na pnv avtipetwnifovpe confounders kot mediators

KOlL LE TOV TTapayovta EKBEoNC Kol UE TO
amoTteEAeopa, aAAd OxL LE TNV Lo attwdn
000
* [l va BepeAlwBel atiwdng cuoxETLOoN,
MPETEL VAL « BYEL ATTO TN LECN» -

* Mediator=Evac tpitoc mapayovtac mou

, , £\ /f' N LN
* Confounder=mapayovtag mou oxeTLleTal | | | |
xpdyove RExposurE é;\l\lﬂledmtgr/mgulcomﬁf

eunAeketal otnv oo maBod. 060 mou CUﬂIOUﬂdEI’ Caes
£XOUV O mapayovtoc EKBeonC Kal To — / \. =
QTIOTEAEC QL. " N\

* ESW egnyel tn cuoyétion petagy EIDUSUFEI """ ====} OUICUmE'

napayovta EKBeonG Kol AMOTEAEGHOTOG ., ek G



A 19805 German stuay often cited indicates that men who kiss thelr wives goodbye
Defore work live an average of five years longer than those who do nat. This

phenomenon is fargely atinbuted to @ mare positive morning affitude, lower stress levels
and better health haoits, raner than solgly the paysical act of kIssing. @ Psjchogy Today +

TLPOKAAEL
—

Na xaipetag tn Mediator ,
yuvaika cou pe NPOKOAAEL NPoKaAel Augnpevn
P TTPY PUYEL] | =———p | YuxIKN NPEIQ, =——p  cTORIWON

yia tq dovAela HEWWHEVO stress




8) immortal time bias

AovBaopevn emtloyn xpovou napakololBOnonc (follow-up) oe avadpoulkeC LEAETEC TTapATPNONG

MeAetnoape avadpoptkd 100 atpokaBalpopevouc yia 2 €tn (lavouadplog 2022-pePfpoudpilo 2024) 6cov adopd tnv
ouoxEtion ¢ xopnynong NOACs yia Staxeiplon KOATILKAGC LapUaPpUYAC HE Tov Bavato

Xpovocg katd tov omoio dev eival Suvatov va epdavioTel To KATAANKTIKO onpEelo TNG LEAETNG
YupPaivel otav uTtapyxeL pa «Ttepiodo avapovnc» HEXPL va AdBeL To dApHLOKO
MetafAaAEL CNUAVTLIKA TN CUCXETLON HETOEL GAPUAKOU KOl KATAANKTLKOU ONUElOU HEAETNG.

Total follow-up duration (including immortal time)

|
i .\.

® Immortal time Actual exposure time
i |
O Y N .
p— N
Starts dialysis Prescribed treatment Patient dies Time
(January 15th, 2022) (January 15, 2023) (February 10th, 2024)

European

\NARISTOTLE Hypertension
L Ja Excellence H
Dismeseny @) D'Arrigo G. et al. CKJ 2024, 17(7)

B’ NegpoAoyikii KAwikiy A.N.0.
AAAAA




Mapadeiyuara KAWVIKWV UEAETWV



Effect of Hemodiafiltration or Hemodialysis
on Mortality in Kidney Failure

Blankestijn Pj et al. DOI: 10.1056/NEJMoa2304820

The NEW ENGLAND
JOURNAL of MEDICINE

CONVINCE
Status Randomized and controlled within routine clinical practice trial
Population
gt | 1360
Sites 8 European countries
Eligibility Acdults with kidney failure receiving high-flusx HID

for =2 month s

‘Candidate for high-dose HDF' intervention target

Intervention target "High-dose”™ HIDF defined as convection volurme =23 L.*
Control High-flux HID

Primary outcorre All-cause Mmortality

Additional outcomes Cause-specific mortality

Cardiovascular events

Kidney transplantation

Hospitalisations (any cause, infection-related)
Laboratory parameters

Patient-reported outcormes

Cost-effectiveness

Follow-up Median 30 months



A Overall Survival

100-

% me NEW ENGLAND
25 JOURNAL of MEDICINE

e High-dose hemodiafiltration
High-flux hemodialysis

HR:0.77

95%CI1 0.65-0.93

Y 15+

:

§
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)

3

g
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Nephrol Dial Transplant, 2023, 38, 2663-2665

https://doi.org/10.1093/ndt/gfad136
OXFORD Advance access publication date: 30 June 2023

MEPHROLDGY DLALYSIS TRAMSFLANTATION

Haemodiafiltration for all; are we CONVINCEd?

Rukshana Shroff (2}!, Carlo Basile ((2)?, Frank van der Sande (2)? and Sandip Mitra (2}*; on behalf of the EuDial Working Group' of the
European Renal Association

hﬁ 3 Clinical Kidney Journal, 2023, vol. 16, no. 12, 23932395

e

https:/doi.org/10.1093/ckj/sfad258
Advance Access Publication Date: 11 October 2023

I Context
Clinical Kidney Jlowrnal

In Confre>xt

in collaboration with
P

r—

IN CONTEXT

WA/1ll another trial CONVINCE nephrologists to adopt
high-dose haemodiafiltration over conventional

haemodialysis?

K a3itlim T ™MNMoavwr e 1.2 g1 d Claititdico Rornco>



[eploplopol

To peyeboc Tou SelypaTtoc NTAV ULKPOTEPO ATTO AUTO TTIOU UTTOAOYLOTNKE
apxLKd (COVID-19/LOCKDOWN)
1360 (avti yta 1800)-underpowered

HR death mou kataypadnke NTOV<<<< QIO TIPONYOUUEVEC LEAETEC
20% evw oto oXedbLaouo eixe vmtohoylotei 40%

AOYyWw KpLtnplwv evtaénc, eMAEXONKOV TILO «UVLELCY 0.oBevelc e AlyOTEPEC
OUVVOONPOTNTEC, WOTE VO UTTOPEL val ETILITELXOEL O OTOXOC HEYAAWY OYKWV
vrtokataotaonc (preselection bias)

97% otouc omolouc MPotadnKe n CUUMETOXN CLUUPWVNOAV

83% pe AVF  vs 60% pe AVF (ERA EDTA Registry)

M.o 62.5 €tn  (35% -ERA-EDTA Registry)



[eploplopol

To odeloc tnc emBiwonc tnc HDF og avtiBeon pe nponyouevec peAetec dev ntav Aoyw

BeAtiwonc twv KA aAAd Aoyw BeAtiwonc twv Bavatwyv amo Aotpwéelc kot COVID19
Death from Infection (Including Covid-19)

Death from
Cardiovascular Causes

8.0

2.5
37/677 B Hemodialysis

Evw n HDF npoodepel kaAUtepn kaBapon pecov MB ovowwy, v mapatnpndnke kapio
Stadopa oe crp/B2-Mikpoodaltpivn)

Aev umapyel EekaBapoc mabod. Mnxaviopog mov va eényel tn dtadopa
RRF data 6ev ntav dtaBeoipa oto 89%



Haemodiafiltration versus high-flux haemodialysis—a
Consensus Statement from the EuDial Working Group

Nephrol Dial Transplant, 2025, 40, 1590-1614
Yuri Battaglia 3)'“, Rukshana Shroff , Bjorn Meijers (2%, Ionut Nistor {{2)°, Gaetano Alfano {2)°, Casper Franssen '
Valerie Luyckx {2)®, Vassilios Liakopoulos {2)°, Alessandro Mantovani {2)'’, Federica Baciga ‘< Federica Caccia
Claudia Momente {3)*, Andrew Davenport 3!, Peter J. Blankestijn {2)??, Adrian Covic {2**, Christian Combe ()4

and Carlo Basile (D%

Figure 18. Forest plot and pooled estimates of O-HDF vs high-tlux HD on all-cause mortality

Hazard Ratio, IV,
Author & Year Log Estimate Effect Log SE n/N in HD group n/N in HDF group common + random (95% Cl) HR 95%Cl Wicommon) W(random)
Ok E 2012 02357 01841 65491 52/391 * 079 [055:1.13] 130 130
Kang A 2012 0.0392 0.4119 15/61 16/63 : 1.04 [0.46; 2.33] 2.6 2.6
Maduell F 2012 -0.3567 0.1393 122/450 85/456 ; 0.70 [0.53; 0.92] 22.7 22.7
Morena M 2017 -0.1863 0.2371 43191 36/190 L 083 [052;132) 78 78
Blankestijn PJ 2023 -0.2614 0.0905 148/677 118/683 — — 0.77 [064;092) 538 53.8
Total (95% Cl), common -cﬁ::- .

HR=0.77 (0.67-0.87

Total (95% CI), random <= ( ) 100.0

Heterogeneity: 1'=0; 4'=1.12, di=4, P=0.89; I'=0% | '
0.5 1 2

Favours HDF Favours HD



Duraton * Fragility index= noootikomolel
Outcomes Events/population | (months) | FI | FQ | NNIT Vv aflomioTio Twv
Alrcause mortliy anore)\ecgatwv yLa OLYOTOUEC
LETAPANTEC
Maduell et al. - 2013 HD 122/450 ° O apleuéq TWV atéuwv TTOU
36 [310014] 12 £ ‘ :
upavioav To KATAANKTLKO
ESHOL O-HDF 85/456 : .
onueLlo mou av aAlaéouv
Blankestijnetal. -2023 | HD 148/677 status o€ auToUG Tov eV
il 310002 22 ELPavVLIOAV TO CNUELO, TIAWEL N
CONVINCE 0-HDF 118/683 OT. CNUAVTIKOTNTA

Robustness of the RCT data

Testing robustness of the results using the FI statistics described

before, it 18 clear that both the ESHOL [11| and CONVINCE trials
14| lack robustness (Table 1) [23]: just three participants of the




Statistics are never a

substitute for common sense.

Amit Kalantn

Common sense
IS not SO common.

-Voltaire-




Electronic Health Record Alert With

Heart Failure Risk and Sodium Glucose

Cotransporter 2 Inhibitor Prescriptions in ]gurna\ofDiabetesScienceandTechnolggy
Diabetes: A Randomized Clinical Trial 2025 V0| |9(6)|496-|504

Table |. Baseline Characteristics of Patients Stratified by Treatment Groups.

Overall EHR alert Usual care

(n = 1524) (n = 780) (n = 744) P value
Age, years 75 [69-80] 76 [70-81] 74 [68-79] <.00
Male, % 839 (55.1) 397 (50.9) 442 (59.4) .001
Black, % 344 (22.6) 189 (24.2) 155 (20.8) A3
Hispanic, % 229 (15.0) 109 (14.0) 120 (16.1) 27
Current smoker, % 66 (4.3) 31 (4.0 35 (4.7) 57
Systolic BP, mm Hg 135 [123-150] 135 [124-150] 135 [122-150] 42
Diastolic BP, mm Hg 75 [70-80] 75 [70-80] 75 [70-80] 57
Body mass index, kg/m? 29.8 [25.8-35.0] 29.8 [25.8-34.8] 29.8 [25.9-35.3] .28
Diabetes duration, years 8.8 [3.1-18.9] 8.8 [3.1-18.1] 8.8 [3.2-18.8] 99
Hypertension, % 346 (22.7) 161 (20.6) 185 (24.9) .06
Atrial fibrillation, % 109 (7.2) 55 (7.1) 54 (7.3) 95
History of myocardial infarction, % 129 (8.5) 66 (8.5) 63 (8.5) 99
History of coronary artery bypass graft, % 61 (4.0) 31 (4.0) 30 (4.0) 99
Serum creatinine, mg/dL [.16 [0.92-1.56] .18 [0.94-1.57] [.13]0.91-1.54] A5
HDL-c, mg/dL 43 [36-51] 43 [36-51] 43 [36-51] 69

WATCH-DM risk score 13[11-15] 13[11-15] 13 [11-15]
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Effect of Cinacalcet onn Cardiovascular
Disease 1in Patients Undergoing Dialvsis

cinacalcet

1948

|

3883 uno TN
HE METPLO- (I
coPapd AYNO [— | &°

S

1935

|

placebo

—

> Qutcome

The EVYWOLWVWE Trial Investigators

A Primary Composite End Point

Proportion Event-free

> Outcome

No. at Risk

Placaba
Cinacalcet

100
40-
80+ :
"
70+ S .
Placeba -,_q_l_HFmacaIcet
604 .y

50+ Hazard ratio, 0.93 (95% CI, 0.85-1.02)
40< P=0.11by log-rank test

i
1 1 1 1 1 1 1 1 1T 1 1 1T T 11
0 4 §8 12 16 20 24 28 32 36 40 44 43 32 56 60

Study Month

1935 1804 1693 1579 1476 1384 1312 1224 1160 1100 1053 996 940 &30 404 114
1945 1847 1739 1638 1556 1472 1384 1303 12301177 1115 1051 989 &79 399 113



Commen t 2 Nat Rev Nephrol. 2013 Jan9(1):4. doi: 10.1038/nrneph.2012.258. Epub 2012 Nov 20.

Trials I Kidney Disease = Time 0 EVOLVE  cornicsine s o st

cinacalcet on cardiovascular outcomes in patients

Vido Perkvic, M8, B, Ph.0, and Buce Neal M3, ChB, P, undereoimg dalyss-~EVOLVE resuls

Ellen F Carney

Why was the primary tesult ofthe tril nega- ~ After adjusting for baseline
tive? The surprising imbalance in baseline char- characteistcs, including age and history
JCTetcs Detween t 10 groups may well e of cardiac disease, there was a 12%
Radan effect — and probably represents simple ~ reduction in the risk of the primary

bad luck but ilustrates the importance of strati-  composite end point i the cinacalcet
fication for kev prognostic factors. More 1mpot-  groun compared with the placebo group.




Table 1. Characteristics of thhe Paticonts at Bascaelimnae. =~

Characteristic
o (W)
Pll=diar
1Otk to SO0Oth percentile
Fermale sex (35
Race (TS 1
W it
Black
o ther
Body-rmass imndexi-
rAediarm
1Otk to> 90th percentile
Dwuraticomn of dialysis (o)
hrAediarm
1Otk t 90th percentile
Bloocod presswure (rmrm Hg)
Swywstolic
MM ediar

1Ot to 20th percentile

Flacebo
(= 1935)

Cimnacalcet
(™ — Lo948)

55 . 5= 1D
F5. 0740 F5 073 0O

The surprising imbalance in baseline char-
acteristics between the two groups

& 4 < 4

- L T

2.3 2.1

After adjusting for baseline

characteristics, including age and history
of cardiac disease.

R ] 147
11— 7 11X FF

MDiastoalic

Pl =diam 2 20
1Oth to 20th percentile a— 1 Ok Sa0— 1Ol
PAledical history (58)
Driabetes T3 & 3235
Type= 1 3.7 -4.F
Type 2 zo.8 Z2o.4
| Cardiovascular disease | = =T

* There were no significant differences between the two groups except formean

diastolic blood pressure|(P=0.02)



Figure $9: Kaplan-Meier plots comparig cinacalcet to placebo for time to first parathyroidectomy (panel A); time to first
episode of severe unremutting hyperparathyroidism (HPT) (panel B) (intent-to-treat analyss)

nts underwent screening

MeyaAo mooooTto
Olekoe tn Beparmeia

1872 Were excluded
1533 Had unacceptable laboratory results
£3 Withdrew consent

(discontinued study

drug)

32 Had an incompatible medical history
& Were receiving concomitant medication
216 Had ather reasons for ineligibility

3833 Underwent randomization

l

1948 Were assigned to receive cinacalcet
1938 Received study drug
10 Did not receive study drug

:

'

1935 Were assigned to receive placebo
1923 Received study drug
12 Did not receive study drug

1300 Discontinued study drug
738 Had protacal-specified reasons
260 Underwent kidney transplan-
tation
47 Underwent parathyroidectomy
101 Had low PTH
22 Had calcium <7.5 mg/d|
308 Had adverse event
562 Had non—protocolspecified reasons
272 Discontinued on patient's request
130 Were withdrawn by administrator
158 Had other reasons including
loss to follow-up and withdrawal
of consent
2 Were determined to be ineligible
122 Started commercial cinacalcet

%

1365 Discontinued study drug
619 Had protocal-specified reasons
230 Underwent kidney transplan-
tation
148 Underwent parathyroidectomy
8 Had low PTH
2 Had calcium <7.5 mg/d|
229 Had adverse event
2 Were pregnant
746 Had non—protocol-specified reasons
308 Discontinued on patient's request
287 Were withdrawn by administrator
146 Had other reasons including
loss to follow-up and withdrawal
of consent
5 Were determined to be ineligible
440 Started commercial cinacalcet

A Panathyroidectomy B Severe Unremuttng HPT

-- Flaczbo — Cinacalczt --- Placzba — Clnacalcet

Propoation Ewvent-free

w~{ Hazard ratio, 043 (98% CI, 0.37, 0.50)
Logerank, p<0.001

FProporticon Event-free
=
=
1

"1 Hazard ratio, 0.44 (95% Cl, 0.36, 0.54)
u< Log-rank, p<0.001
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|
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1799 Completed study
676 Died
149 Discontinued study
58 Were lost to follow-up
91 Withdrew consent

&

1776 Completed study
£92 Died
159 Discontinued study
61 Were lost to follow-up
98 Withdrew consent

24% ovo placebo group Vs 16% oto placebo group Vs
12% oto cinacalcet group 7% oto cinacalcet group
£Kavav nopovciacav cofapa, un
nopadupeosldektoun e\eyxopevo YNO

Artotuyia eAéyxou tou AYMNO oto placebo group




Enidpaon Brrapivne K we avaotoAEac ayyeLlakng enoacfectwong
KOlL KOPOLOLYYELOKWV

ORIGINAL ARTICLE
Assessed for eligibility

Vitamin K supplementation and arterial calcification in (n = 689)
dialysis: results of the double-blind, randomized ‘=| 4

placebo-controlled RenaKvit trial 2021, 21 aoBeveic OAOKARPWOAY T PEAETN

» »

Letter to the Editor regarding " Six months vitamin K 1o Group mou éAaBe Brrapivn K

treatment does not affect systemic arterial eixe 16n otnv évradn,

calcification or bone mineral density in diabetes ~ Mpuv Tn pelén emapki eninedo
: | z |

mellitus 2 MR G ey, PEECRiVRG KL

Stefanos Roumeliotis | Athanasios Roumeliotis ¢ Theodoros Eleftheriadis ® Vassilios Liakopoulos ¢ Roumeliotis S, PLoS One. 2022;17(8):e0273102



Multicenter RCT of vitamin K antagonist replacement by
rivaroxaban with or without vitamin K2 in hemodialysis patients

with atrial fibrillation: the Valkyrie study
Baseline Characteristic VKA (n=44) Rivaroxaban Rivaroxaban+Vit
(n=46) K2 (n=42)
799 (74.4-83.9 796 (73.2-83.1)

O

o
O
o

b G

|
7

w W

3
a4

Roumeliotis S et al., Nutrients 2022
Roumeliotis S et al., Curr Vasc Pharmacol 2022

Neofytou IE et al 2024




[Lati eival 8UGKOAN N KATavonon TN GTOTLOTIKAC?

«OL avOpwrtol eéeAyTnKaUE wWC OVTA TTOU AEVE LOTOPIEC Kol Yayvouv
aLTLWOELC CUOYETIOELC ToU AauBavouV ypnyopEec amo@acelC yLo
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Reggio di Calabria
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Collage of Reggio di Calabria. Clockwise from
top of left to right: Piazza Italia, Lungomare
Falcomata, Riace bronze statues in Magna

r IFC - Istituto di Fisiologia Clinica : :
Consiglio Nazionale delle Ricerche Grecia National Museum, View of downtown
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