AnpTprog Xtoyiavvng

Hupepopnvia yévvnong: 17/11/1983
AebBvvon kartowiog: Apoeioong 11, Xorapyog, T.K. 15562
TnAéopwva: 6937502858
email: jstogiannis@yahoo.com, jstogiannis@ba.uoa.gr
[Mpocwmikn 10T00EAd0: www.stogiannis.gr
OoyeveloKY| KATAGTAON: "Eyyopog
2TPATIOTIKEG VITOYPEDCELS: Exminpopéveg
Epyoooteg

Noép. 2020 - Xfjuepo EOviko Kévrpo Tekpunpioong kor Hiektpovikov Iepieyopévov (EKT)

Oéon: Ynaev0vvog Movadag Xtatiotik®v 'Epegvvag, Teyvohoyiag,
Avantoéng, Kawortopiog (E.T.A K.)

2UVIOVIOTNG OMAdAG VAOTMOINGNG OTUTIOTIKMY EPELVAOV KOl EPYOCIDV TOPAYMOYNG TOV

gOvikov deiktdv ETAK (11pelng).

Defp. 2020 - Zen. 2020 EOviké kot Kamodwstproko [Mavemotipuio AOnvov (E.K.I1.A.)

BOfon: Evtetaipévog Adackariog - Avtodovvaun dwdackario, ITA 407/80

YTOTIOTIKI] Y10 T1] O0IKNG1] EMLYEPNGEDY, TPOTTLYLOKO LIOYPEMTIKO pdbnpa, 1° étog,

Yyol] Owovopukav kot IMoAtikdv Emoemuodv, Tuquo Atoiknong Emiyepnceov kot

Opyavicuav (AEQ), 161 gyyeypaupévol gortntéc.

Defp. 2020 - Xem. 2020 Owovopké Mavemotipio Adnvov (O.I1.A.)

Oéon: Evtetaipévog Avdaokoriag - Avtodvvopun dwdackaria, 1A 407/80

Mocotikég MéOodor I, mpomtuylakd LVIOYPE®TIKO wabnua, 1° €toc, XyoAn Atoiknong

Enyeipriocov (AEO), Tufuo Mapketivyk & Emkowoviag, 450 eyyeypapuévol eottntéc.

Ampik. 2018 - Lav. 2020 Zenith Media Greece, Publicis Groupe

Oéon: Research & Insights Strategist, reporting directly to CEO

Baowé kaOnkovra:

v ZTpatnyikog GYedacHOG ETKOVMVING TOAEIVIKOV ETALPEIDV

v 'Epevva ayopdc kot avaAvoTn KaTavaA®TIKNG GUUTEPLPOPAS

V' MoOnpatikf] povielonoinon emyelpnpotikdy tpofAnudtov pe otdyo v eéacpdiion
™G Pértiotng amddoong g emévdvong (Return On Investment)

v" Business Development / New Business Pitches

Baowkoi wehdrec: Nestle, Abnvaixy ZvBonoiia, P&G, Escity, Mercedes-Benz, BSH, Sandoz,
Omega Pharma, KFC, Pizza Hut, 3E, GSA, Alfa Zymes, De Rigo, ERGO, NRG, LVMH.


mailto:jstogiannis@yahoo.com
mailto:jstogiannis@ba.uoa.gr
http://www.stogiannis.gr/

Méiog 2016 - Ampii. 2018 Zenith Media Greece, Publicis Groupe
Oéon: Research Manager

Iovi. 2015 - Noép. 2015 Tpfqpae MoeOnpotikov, EOviké ko Komodiotprokd
Mavemotnmo AOnvav (E.K.ILA.).
O¢on: Emotmpovikdég oovepydrng - Metd-Avaivon, mpdypoppa: «ERA-NET-
TRANSCAN K-RAS Mutations and DNA repair function in NSCLC».

Tovviog 2014 - Tovh. 2015 Tuqpoe MoeOngpotikov, EOviko kol Koamodiotproko
Hoavemotimo Adnvov (E.K.ILA)).
Oéon: MeTaddaktopikog epevvnTig - Blootatiotikn, mpodypoppo

«APIZTEIA II - Meta-analysis of time-to-event end points».

Madiog 2013 - Oxr. 2014 Clinical Epidemiology Group, School of Public Health,
University College London (U.C.L.).

Oéon: Emotmpovikdég cvvepydrtng, avoivtig Bloototiotikng.

TovA. 2009 - Aek. 2017 Y1atioTikég avarivtiig - EAevOepog emayyeipoariog

K.AA.: Yrnpeoieg £pguvag Kot TEWPAPATIKNG OVATTVUENG T

pobnpotikd, Yanpeoieg kadnyntn, Yanpeoieg cuyypapéoa.

YToVvdEG

2008 - 2012 EOviko Metoopro IMolvteyveio, Topéag Madnpotikov (E.M.IL.)
Exnoévnon ddaktopikng dwotptpg pe 0éua:

“Yrotiotikd poviéda yia dedopéva didpketag Long”, vrotpogia E.AK.E.

2006 — 2008 EOviko Metoopro IMolvteyveio, Topéag Madnpotikov (E.M.IL.)
AmAoOPoTod0G  TOL  STUNUOTIKOD -  OIETIGTNIOVIKOD  TTPOYPAIUATOC
UETATTTUY KDY 67TovddV: “E@appoopévec Madnpotikéc Emoetipes”
BoBpoc: 9.14, Aprota
Exnévnon sumhouatikig epyoaciog pe 0épa:
“Avéivon EmBioong pe m pébodo g maivopounone Koatoeiod” .

2001 - 2006 EOviké Metoopro Iorvteyveio (E.M.IL.)
Amlopotovyog e Xyxois Egappoopévov Madnpotikov kot Ouoik®v
Emoempov pe Badud 8,09 (Alav Kaidg - 10% kaidtepov fabumv tn xpovid
amopoitnong). Exmovnon dumhopatikig epyaciog pe 8épa: “H pébodog Simplex
Y TNV avtipetomion tpoPfinudtev Ipappucod Ipoypoppaticpuon”.
Evigiog kal a01467a6TOS TITAOG GTTOVOMY UETATTTOYIAKOV EMTEAOVD

(Integrated master)



1998 - 2001 3° Avkero Xorapyoo
I'evikog Pabuodc amoeoitnong: 18,4

Y0YyyYpoQIKo £pyo

1. KoAétcog, 1., Xroywavwng, A., Emiyeipnoioxyy ‘Epevva. Ocwpia, alyopibuor &

epapuoyés, 1" éxdoon, 938 Eyypmueg cerideg pe polakd eEd@LAlo, péyebog 21*29,
ekd6o¢elg Zupemv, Adnva 2021.
Oepiéyer 18 ke@ahora: Eicayoyn, Mobnuatiky Moviehomoinon mpofinudtov
Ipoppicod Ilpoypappoticpod, Mabnuatikd vroPabpo, I'papwn eniivon, I'pappikoc
[poypapupatiopog, MéBodog Simplex, Emiivon mpofinudtov I'.Il. pe ™ Ponbewa
VIOAOYIOTIK®OV TakéETv, Avikd TIpopinua, Axépatog Ilpoypappatiopds, to mpdPinpa
g Metagopds, 'Eleyyoc Amopdoemv vd afefoaidtra, Aévtpa amopdcoewv, 'Eleyyog
AmobBepdrov, Ovpég Avapovig, Atayeipion ‘Epyov, Oswpia IHoryviov, Movtéia
Awtoov, Avvopikog [poypappatioposg, Tpopieym, ue Avpévec aoKNOEL, EPAPUOYES
KOl VTTOAOYIOTIKA TOKETA.

Site Biiiov: www.operationalresearch.gr

2. D. Stogiannis, F. Siannis, Media Crowning Brands: How to put your hands in the data
honeypot and come out with a game changing, predictive media strategy, 230 £yypopueg
oeAideg pe porokd eEdeuAlo, péyebog 15*21, yo to mapdv ko 1o pélhov tov Media
ka1 tov Enyeipnosmv, Adnva, lovdog 2020. MNbooa: Ayyid,

Site fiiiov: https://mediacrowningbrands.com

Iepiéyer 7 kepdloa: Ewcayoyn, Aouéc Asdouévav otig Emyepnoeig kot o Media,
[eprypagpin Ztatiotikny, Mabnuotikn Movtelomoinon kot Owovopetpia, E@apuoyéc
OwovoueTpiK®V HOVTEA®V Ue otdyo TV Tpdyveon, Attribution Modelling, Enidoyoc.

3. KokAétoog, 1., Ztoywavvng, A., Eicaywyn otyv Emyeipnoraxiy Epevva, 4" ékooon, 938
EYYPOUEG oeAIDES e podako eEDEVALO, péyeboc 17%24, ekddoelg Zvpemv, Adnva 2021
(Motpaletar og ovyypoupa o 61 AEI ¢ EAAGSaG).

Site Bipiiov: www.operationalresearch.gr

Hepréyer 14 kepdroo: Mabnpotiky Movtedonoinon, Ipagikn emilvon, I'poppiicog
Ipoypappotiopog, MéBodog Simplex, Avikd [Ipopinua, Axépatog [Ipoypappatiopog,
0 wPOPAnuo g Metapopdc, ‘Eleyyoc Amopdcewv vmd afefordtnra, Aévipa
armopdocewv, Eleyyoc Amobeudtwv, Ovpéc Avapovng, Awyeipion ‘Epyov, Oswpia
Horyviov, Movtéha AKTO®V, HE AVUEVEC OOKNGEIS, EQOPUOYEG KOl VTOAOYIGTIKA

TOKETA.


http://www.operationalresearch.gr/
https://mediacrowningbrands.weebly.com/
http://www.operationalresearch.gr/

ANNOGIEVGELS 6€ O1EOVI] £YKPLTA TEPLOOIKE,

Yuvolké gpeovnTikd épyo, £og 28 lavovapiov 2021:

Bdaon dcoopévov | ApiOnog etepoavagop®v | h-index | i10-index

Google Scholar 430 9 8

Scopus 248 6 -

Anpoocievoels - AvoAvTiKAG:

1. A. Timmis, E. Rapsomaniki, S.C. Chung, M. Pujades-Rodriguez, A. Moayyeri, D.
Stogiannis, M. Pujades-Rodriguez, A.D. Shah, L. Pasea, S. Denaxas, C. Emmas, H.
Hemingway, (2016). Prolonged dual anti-platelet therapy in stable coronary disease: a
comparative observational study of benefits and harms in unselected versus trial
populations, BMJ, 353, (impact factor 27.604).

2. M. Daskalopoulou, J. George, K. Walters, D.P. Osborn, G.D. Batty, D. Stogiannis, E.
Rapsomaniki, M. P.ujades-Rodriguez, S. Denaxas, R. Udumyan, M. Kivimaki, H.
Hemingway, (2016). Depression as a risk factor for the Initial Presentation of Twelve
Cardiac, Cerebrovascular, and Peripheral Arterial Diseases: Data Linkage Study of 1.9
Million Women and Men, PLoS One, 1-16 (impact factor 2.776).

3. M. Pujades-Rodriguez, B. Duyx, S.L. Thomas, D. Stogiannis, A.Rahman, L. Smeeth, H.
Hemingway, (2016). Rheumatoid arthritis and incidence of twelve initial presentations of
cardiovascular disease: a population record-linkage cohort study in England, Plos One,
11(3), 0151245 (impact factor 2.776).

4. M. Pujades-Rodriguez, B. Duyx, S.L. Thomas, D. Stogiannis, L. Smeeth, H.
Hemingway, (2016). Associations between polymyalgia rheumatica and giant cell

arteritis and 12 cardiovascular diseases, Heart, 102, 383-389 (impact factor 5.420).

5. E. Rapsomaniki, M. Thuresson, E. Yang, P. Blin; P. Hunt, S.C. Chung, D. Stogiannis,
M.P. Rodriguez, A. Timmis, S. Denaxas, N. Danchin, M. Stokes, F.T. Delecourt, C.
Emmas, P. Hasvold, E. Jennings, S. Johansson, D.J. Cohen, T. Jernberg, N. Moore, M.
Janzon, H. Hemingway, (2016). Using big data from health records from four countries to
evaluate chronic disease outcomes: a study in 114,364 survivors of myocardial infarction,
European Heart Journal, 2 (3), 172-183 (impact factor 24.889).

6. M. Papadimitriou, S. Kaptanis, E. Polumeropoulos, G. Mitsopoulos, D. Stogiannis, C.
Caroni, G. Apostolou, G. Vaiopoulos, J.G. Panayiotides, P. Karakitsos, (2015). The



10.

nuclear grade plus proliferation grading system for Invasive Ductal Carcinoma of the
breast: validation in a tertiary referral hospital cohort in a white Caucasian population,
American Journal of Clinical Pathology, 144:1-7 (impact factor 1.962).

M. Pujades-Rodriguez, A. Timmis, D. Stogiannis, E. Rapsomaniki, S. Denaxas, A. Shah,
G. Feder, M. Kivimaki, H. Hemingway, (2014). Socioeconomic deprivation and the
incidence of 12 cardiovascular diseases in 1.93 million women and men: Implications for

risk predictions and prevention, Plos Medicine, 9:8, pp. 1-12 (impact factor 11.675).

D.Stogiannis and C. Caroni, (2012). Issues in fitting inverse Gaussian first hitting time
regression models for lifetime data, Communications in Statistics - Simulation and
Computation, 42:9, 1948-1960 (impact factor 0.501).

D. Stogiannis and C. Caroni, (2012). Tests for outliers in the inverse Gaussian
distribution, with application to first hitting time models, Journal of Statistical
Computation & Simulation, 82, 73-80 (impact factor 0.767).

D. Stogiannis, C. Caroni, C.E. Anagnostopoulos and I|.K. Toumpoulis, (2011).
Comparing first hitting time and proportional hazards regression models, Journal of
Applied Statistics, 38:7, 1483-1492 (impact factor 0.664).

Teyvikég avapopég

D. Stogiannis, F. Siannis, L. Meligkotsidou, (2015). Heterogeneity in Meta-analysis
(Technical report), Dept. of Mathematics, National and Kapodistrian, University of

Athens, Greece.

ApBpo o€ TPOKTIKA O1EOVOV cUVEIPLOV:

D. Stogiannis, J. Coletsos, Evaluating the impact of Media Key Performance Indicators
on Business Key Performance Indicators, 2™ International Conference on Quantitative,
Social, Biomedical and Economic Issues (ICQSBEI), Athens, 2-3 March, 2018.

E. Rapsomaniki, D. Stogiannis, A.D. Shah, C. Emmas, S.C. Chung, L. Pasea, M.
Pujades, S. Denaxas, A. Timmis, H. Hemingway, Health outcomes in patients with stable
coronary artery disease following myocardial infarction construction of a PEGASUS-
TIMI-54 like population in linked UK electronic health records (CALIBER), European
Society of Cardiology (ESC), 28 August-3 September Barcelona, 2014,
http://discovery.ucl.ac.uk/id/eprint/1458750, pp. 363. Oxford Univ. Press.


http://discovery.ucl.ac.uk/id/eprint/1458750

1.

2.

1.

Epyaocicc vro kpion yio onpocicvon o€ o10wi) £yKprta TEPLOOIKE,

D. Stogiannis, F. Siannis, (2020), Non-parametric meta-analysis for time to event data,

Computational Statistics and Data Analysis, under review.

F. Siannis, D. Stogiannis, (2020), Meta-analysis of studies of time-to-event endpoints

with small effects, Pharmaceutical statistics, under review.

AVOKOLVAOGELS 6€ GUVEIPLO.

D. Stogiannis, F. Siannis, Assessing the effectiveness of TV ad spend on sales, 31 Pan-
Hellenic Conference in Statistics (ESI), Lamia, 04-06 May, 2018.

F. Siannis, D. Stogiannis, L. Meligkotsidou, Meta-analysis of time-to-event data with
small treatment effects, 37"" Annual Conference of the International Society for
Clinical Biostatistics (ISCB), 20-25 August, Birmingham, United Kingdom, 2016.

D. Stogiannis, F. Siannis, L. Meligkotsidou, Meta-Analysis of time-to-event studies with
small effects, 29" Pan-Hellenic Conference in Statistics (ESI), Naousa, 04-07 May,
2016.

D. Stogiannis, F. Siannis, L. Meligkotsidou, Non-parametric methods for meta-analysis
of time to event data, 36" Annual Conference of the International Society for Clinical
Biostatistics (ISCB), 23-27 August, Utrecht, The Netherlands, 2015.

D. Stogiannis, L. Meligkotsidou, F. Siannis, Non parametric Meta Analysis for time to
event data, 28" Pan-Hellenic Conference in Statistics (ESI), Harokopion University,
Athens, 15-18 April, 2015.

M. Papadimitriou, S. Kaptanis, E. Polymeropoulos, G. Mitsopoulos, D. Stogiannis, C.
Caroni, G. Vaiopoulos, J.G. Panayiotides, P. Karakitsos, The nuclear grade plus
proliferation grading system for Invasive Ductal Carcinoma of the breast:
validation in a tertiary referral hospital cohort in a white caucasian population, poster,
26™ European Congress of Pathology, ExCeL, London, 30 August-3 September 2014.

M. Ioaradnuntpiov, . Kantoavig, E. [ToAvpepdmoviog, N. Marduog, A. Xroyiavvng, X.
Kopovn, TI'. Amooctoiov, I. Boaidmovrog, [ Tovaywwrtidng, II. Kapaxitooc,
[Ipocdiopiopog Babpov kakondelag dnNTIKOL TOPOYEVOVS KAUPKIVMOUOATOS TOV UAGTOV
HE TO ovoTnua N+p (LOPEOAOYIOG TLPMVE GLV KVTTOPLKOL TOAAATANGLOCcUOV), 40°

Emiow HaveAivio latpuké Xvvédpro, A6nva, 14-17 Maiov 2014.



8.

10.

11.

12.

13.

14.

C. Caroni, D. Stogiannis, Outlier Testing in Some Time-to-Event Models,
International Chinese Statistical Association, The 21 Applied Statistics Symposium,
Boston, U.S., June 23-26 2012.

C. Caroni, D. Stogiannis, Tests for outliers in power-law and inverse Gaussian models
for event times, 4th International Conference of the ERCIM WG on COMPUTING
& STATISTICS (ERCIM'11), London, England, 17-19 December 2011.

C. Caroni, D. Stogiannis, Tests for outliers in some models for recurrent events,
14th Conference of the ASMDA International Society - ASMDA2011, Rome, Italy, 7
- 10 June 2011.

C. Caroni, D. Stogiannis, Testing for outliers in sets of repairable systems,
International Conference on Risk Analysis — ICRA 4, Limassol, Cyprus 26-29 May,
2011.

A. Xroyuavvng, X. Kapdvn, Aigpgvvnmon mpocopuoyns HoviéAov moAvdpounong
xpOvoL TP petdPfacng, 24° MaveAiqvio Xvvédplo XrtoticTikng, Ildtpa, 27-31
Amptiiov, 2011.

D. Stogiannis and C. Caroni, “Tests for outliers in the Inverse Gaussian distribution,
with application to first hitting time models”. 28" European Meeting of Statisticians,
Piraeus, Greece, 17-22 August, 2010.

A. Zrondvvne, X. Kapovn, ‘Eleyyot evtomopod 4tommv TIU®OV Yo TNV avTioTpoen
I'coovoav] KOTOVOUN, WHE EQOPUOYN O UOVTEAD YPOVOV TPAOTNG dlakomng, 23°

Mavediiqvio Zvvédpro Xtatietikig, Bépota, 7-11 Arpiriov, 2010.

Epyaociec vé ohoxipmon

D.Stogiannis and C. Caroni, Influence diagnostics for a first hitting time inverse

Gaussian regression model.
D.Stogiannis and C. Caroni, Variable Selection in Inverse Gaussian First Hitting Time.
D.Stogiannis and C. Caroni, Threshold regression models for recurrent events.

M. Pujades-Rodriguez, B. Duyx, S.L. Thomas, D. Stogiannis, L. Smeeth, H.
Hemingway, Psoriasis and incidence and risk of twelve initial presentations of

cardiovascular disease in a population-based longitudinal study.



AKOONUOIKT O100KTIKI EPTELPia
Avtodvvaun dwackaria, I1IA 407/80

YTATIOTIKI] YO T1] OLOIKTGT EMYELPICEDV, TPOTTLYLOKO VITOYPEMTIKO ndbnua, 1° €10,
Xyxohi Owovoukadv kot [Tomtikov Emomudv, Tpquoe Atoiknong Emyeipnoeov kot

Opyaviouav, E.K.IT.A., 10 akadnuaikd étog 2019-2020.

Hoocotkég MéBodor I, mpomtuylakd vroype®TKO pabnua, 1° étoc, Xyoln Atoiknong
Emyepriocenv, Tpqpo Mdapketvyk & Emkowoviag, O.ILA., ta axaonpoikd &t 2019-
2020 xou 2020-2021.

Ao oKoAla EpyaoTNPiOV

Medical Statistics, petamtoyloko padnua:
School of Public Health, University College London (U.C.L.) to akadnuaixéd étog 2013-
2014.

Regression Models, petoamtoylokd uabnuo:
School of Public Health, University College London (U.C.L.) to axadnuaikd étog 2013-
2014.

Avaivon [Hovopopunong Kot EPYNCTHPLO, TPOTTUYINKO LaO
Yyxol Eoapuocuévov Mabnuotikov kot Gvoikov Emetuov, E.MLIL, o axodnpuoikd

¢t 2007-2008, 2009-2010, 2010-2011, 2011-2012 xon 2012-2013.

Avalvon Agdopévarv pe H/Y, mportoytokd udonpo:
Yyol Egapuocuévav Madnuotikev kot ®ueikov Exiomudv, E.MLIL., to akadnuaixo

£10g 2010-2011.

MBavoTNTES KU1 LTATIOTIKI], TPOTTUYLOKO HAON Lo

Yyoi Metarreordywv, E.MLIL., to axadnpoaiko £rog 2007-2008.

Ewayoyq omnv Emygipnowoxn ‘Epgvva, tportuyioxd padnpo:
YyxoA Epappocuéveav Madnupotikav kot ®uoikav Emomudv, E.MLIL., to akadnpaiko

¢10g 2006-2007.



AKOONPAIKES OpaoTnPLoTNTES - EMKovpiko £pyo - AuopOmon gpyacrov

1. Movtéha aglomoTtiog, LeTomTuylokd uadnuo:
2xoi Epapuoopévov Madnpatikov ko Pucwkev Emomudav, E.MLIL, 10 axodnpaiko

£10g 2011-2012.

2. Avéivon Moivopopunong Kol pYacTpLo, TPOTTUYLNKO HaOnua:
Yyor Egappoopévav Modnpotikov kot @uowkedv Emotuav, E.MLIL, ta axodnpoikd

€t 2010-2011 won 2011-2012.

3. Emyeaipnowxi) ‘Epevva, mportuylokd uaonuo:
Yyor Egappoopévav Modnpotikov kot @uoikdv Emotuav, E.MLIL, ta axodnpoikd

¢tn 2009-2010 xou 2011-2012.

4. ApOunTikn Avaivon I, Tpomttuylaxo pabnua:
Yyor Egappoopévav Mobdnpotikov kot @uoikdv Emomuav, E.MLIL., ta axodnpoikd

étn 2006-2007, 2007-2008 xou 2009-2010.

5. ApwOuntiki) Avéarvon I, tpomtuyokd pabnpo:
Yo Hiextpoloyov Mnyavikev kot Mnyavikev Hiektpovikav Ymoroyiotov, E.MLIL.,
To aKadNuaiko étog 2006-2007.

YVOUPETOYN O EPEVVNTIKA TPOYPAUNATA

1. Metadwoaktopikdg epgovnmg ot opdon «APIETEIA II» g I'evikng I'pappateiog
‘Epevvog ko Teyvoloyiog, pe titho «Meta-analysis of time-to-event end points»
[MATTEEP]. H d1dpxeia Tov poypdppatog frav oxd 19/02/2014 éwg won 31/10/2015.
Avtikeipevo n peArétn g Oswpiag, g PipAoypapiag, N pebodoroyikn epevvd, 1

oLVTAEN EPYACIOV KO TEXVIKAV OVAPOPOV KOl TOPOVCLAGELS GE GUVESPLOL.

2. Emotmuovikdg ouvvepydrng oto  1tpletég  Evpomaixkd  mpdypappo  TRANSCAN
(TRANSIational CANcer research) cto mAaicio tng Apdong «ERA-NET», tov TLE.IL
Attikng, tov EZITA 2007-2013, tov A&ova Ilpotepadtmroc 3 «Evioyvon 1ng
Avtayovietikdtrog, ™ Kavotouiag kot teg Pnelokng Zuykiione». Tithog tov €pyov:

“K-RAS Mutations and DNA Repair function in NSCLC [BioRaRe]”.

3. Emomuovikdg ovvepyding omd 07/05/2013 émg wou 06/10/2014 oto mpdypopupo
CALIBER (Cardiovascular disease research using linked bespoke studies and electronic

records) oto tufuo Emdnuoloyiag kot Anupociog Yyeiog tov University College



London. To CALIBER acyo)eitatl pe v evomoinon ToAA®V TNYOV S106VVOESEUEVOV
WTPIK®OV dedouévmv o€ pia eviaio TAOTEOpUO LE GTOYO TNV TOPUY®YN EPELVOS YO £Vl
€0POC KAPIYYELDKDY VOOT|LATOV KOt TOVG OYETILOUEVOVG TapdyovTeg Kivovvov. Baoikoi
ypnuatodoteg ivar to Wellcome Trust, to EBviko Ivetitovto latpiknic Epevvag g M.
Bpetaviag (NIHR) ot pia  kowompaion 10 Ppetavikdv KuPepynTik®v Kot
PIAaVOPOTIKOV opyavdcemv, nyoduevoy ard 1o Bpetavikd latpud Zoppodio Yyeiog

(MRC).

Yrnotpoopia

Exmoévnon g d1daxtopikng StaTpiig pe yopnynon TPLETong vmoTpoeiog and to dtobéoia
tov Edwcov Aoyopracpod Kovdviiov Epgvvag (E.A.K.E) tov E.M.IL. v mepiodo 11/5/2010
- 10/5/2013.

Bpopeia

1. Oouaideo Ppafeio (2011) and to E.M.IL yia ™ dnpocicvon oe diebvig emotnuovikd
TEPLOOIKO € KPLTEG TNG EPYACINC:
D. Stogiannis and C. Caroni, Tests for outliers in the inverse Gaussian distribution, with
application to first hitting time models, Journal of Statistical Computation & Simulation,
(2012), 82, pp. 73-80.

2. Oouaideo BpaPeio (2010) amd to E.M.IL yia t dnpoocicvon oe debvég emotnuovicd
TEPLOOIKO LE KPLTEG TNG EPYACIOG:
D. Stogiannis, C. Caroni, C.E. Anagnostopoulos and I.K. Toumpoulis, Comparing first
hitting time and proportional hazards regression models, Journal of Applied Statistics,
38(7) (2011), pp. 1483-1492,

Bpoapeio e MaOnpatikovg oroyoviepovg - Aowrég drokpiocerg

1. B’ Ppapeio (xotmyopio peydlwv) otov 60° Ilavelddiqvio Mabntikd Alayoviopd oto
MoOnpatikd “O EYKAEIAHZ”, 1999-2000.

2. BpoaBeio kot petdAiio ond 1o Aqpopyo Abnvaiov yia ddkpion otov 60° TlaveAinvio
MoOntikd Aroyovioud oto Madnuotikd “O EYKAEIAHY”, 1999-2000.
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3. B’ PBpaPeio (xatnyopio peydlwv) omv 17" EBvik Mobnuatikry Olvumdade “O
APXIMHAHZX”, 1999-2000.

4. Méhog e EAlnviknig Opadag yio t 17" Baikavikyy Madnpatiky Olopmada, 1999-
2000.

5 T’ PBpapeio (xommyopio peydAov) oty 16" EOvikn Mobnpotikn Olopmiddo “O
APXIMHAHZX”, 1998-1999.

6. Avaminpopotikd pérog g EAdnvikiig Opddag yo t 16" Baikaviki) MeOnpatiki)
Olvpmada, 1998-1999.

7. T PpaPeio (katmyopio pkpov) oty 15" Efvikn MoaOnpatikn OAvpmidda, “O
APXIMHAHZX”, 1997-1998.

8. 1996-2000: Apioteia oyorkng enidoong, and 1o Yrovpyeio [Taudeiog.

Iepartépo emayyelpotiki gpmepio

V' TlopdAAnAa pe Tig omovdég pov Kot yuo. 9 ypdvia, amacyolidnka oTnV OIKOYEVELOKN
emyyeipnon epovtiotnpiov Méong kat Avatatng Exnaidevong “E. A. Ztoyidvvng” otig
Béocic:  ypoppoteloky VIOOTAPEN, TNAEPOVIKO KEVIPO, AOYIOTNPLO, OPYAvMoN

OTPATNYIK®V HAPKETIVYK KOt SLOPTLIoNG, TopadooT| padnudtoyv, dloiknon.

v Tlopadoon diaitepov pabnuatov (A.E.I, T.EI, GMAT, Abkelo, youvaoclo) kotd ™

SLIPKELL TOV POLTNTIKAOV LLOV GTOLODV.

Emyeipnpoatikotnro - lipotofovricg

» Awyeipion tov €pyov «Anpovpyion 40 @povtiotplok®v Bifiiov devtepofaditog
ekmaidevong yuo to ppoviietplo “E. Zroyidvvney (2012-2015), pe okomd tn dnuiovpyia
Exdotikov Oikov. o va cvpuPei avto, opydvoca 12 cuvyypoaeukés opdadsc 2-5
KaOnyntdv, 7 S0QOPETIKOV YVOOTIKAOV OVIIKEWWEVOV. X €V YVOOTIKO OVTIKEIUEVO

(AlyeBpa A Akeiov) GUUUETEL O KOl MG GUYYPOUPENC.

»  Eionyntg (2015-2018), ot eKToudevTIKd TPOypappoTo Tov dtopyavavel o «Idpopa
Awatepivng Aaokapidn» yo podntég AevtepoPdbuiog Exmaidevone. O dwoAééeig pe
0épo «MadnpoTikd Ko cvyypovog GvOpmmoc», yivovtal € cGuvepyoasio HE TO
Ymovpyeio IToudeiog kot €govv GTOYO TNV OMO-OOIUMVOTOINGN KOl EKANIKELGT| TOV

Mobnpotikov.
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» Xovidpvtng (2012), g startup etapiog Douleutaras oyeticd pe ) Siddoon g
freelancing epyaciog otnv EAAGSO.

» Xvupetoyn (2015-2017) owmnv ITPQXYNAT (mpotoPovrion yioo 0 OSwoyeiplon Tov
aroppipupdtov). Evacyoinon pe ) pobnpoatikny povielomoinon tov mpofAHotog tov
OYEOOGHOD  OAOKANP®UEVOL-PEATIGTOV  GLOTNUOTOS OTOKEVIPOUEVIS dloyeipiong

OTOPPLUUATOV GE EMITESO OOV 1| OLASOS ST LULWV.

» Kartaockeun epappoyng v vroroyotég (2009), pe otoxo ™ ypfyopn mpocPaocn ot
Baon dedopévav “(US) Social Security Death Index”.

EéveC YMDOGES
Ayyhxka: Kdroyog tov eéng dumlopdtov:
v Certificate of Proficiency in English
V" First Certificate in English (B)
Tarlka:
v Delf: evomto Ad

I'vooeig vrohoyiotOV

e Xpnon tov ctatictikdv nakétov Minitab, SPSS, Statgraphics, SPLUS.

e TIpoypoppoatiopog og R, SPLUS, STATA, Pascal, Mathematica.

e Apiot yvoon tov epapuoydv tov MS Office (Word, Excel, Power Point, Visio).
e ['vbon dnuiovpyiog 10To0ceAd®V Kot TAON YN oG 6T0 A0dikTvo.

e Xpnon tov epappoymv TGl (MRB), Arianna (Nielsen), k2 (Pointlogic).

o IThotomomtikd emdipketag and to E.MLIL

ME£LOG EMOTNUOVIKAV ETULPELOV KO EPEVVI|TIKAOV OPLAOI®V

e American Statistical Association (ASA)
e  EAnvikn MaOnpatikn Etaipio

e  EMnviko Ztotiotikd Ivetitovto
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AVOAVTIKO VTOPVIILO EPYOOLAOV
A0 0KTOPIKY oroTpipn

A distribution that is often applied in statistical models for lifetime data is the inverse
Gaussian (IG) with p.d.f.:

[ Alt=p)
f(tud)= 27rt3exp{— (2#:) } t>0, u, A>0.

The main purpose of this thesis is to contribute to the development of the theoretical and
mathematical framework of Threshold regression.

Firstly, we study in depth the inverse Gaussian distribution within the framework of
generalized linear models. The inverse Gaussian distribution appears to be the most rarely
used GLM. We investigate the impact of the choice of link function on the coverage and
precision of a confidence interval for the mean parameter x of the IG distribution. We find
that in an IG GLM, the correct choice of the appropriate link function is important, especially
when it is not the canonical.

We study several types of residuals that can be used with the IG distribution and we
construct algorithms in R. More specifically, we study the relationship between Pearson,
Anscombe and deviance residuals. It is proved that in special cases, Anscombe and deviance
residuals have similar values in the case of IG. We construct tests for outlying values of the
parameters (u, A) of this distribution when data are available from a sample of independent
units and possibly with more than one event per unit. These outlier tests are constructed from
likelihood ratio tests for equality of parameters. Simulation studies are used to confirm that
Bonferroni tests have accurate size and to examine the powers of the tests.

We review and compare the PH model and an FHT model based on a Wiener process
which leads to an inverse Gaussian regression model. This particular model can also represent
a “cured fraction” or long-term survivors. A case study of survival after coronary artery
bypass grafting is used to examine the interpretation of the 1G model.

We develop diagnostic techniques for the appropriateness of the model and we
investigate practical matters that arise when fitting an IG FTHR model. We carry out
simulation studies to examine the reality of possible multicollinearity. Moreover, we examine
whether the phenomenon of the conflicting signs of estimates may be due to model
misspecification.

We propose a procedure for variable selection in the 1G FHT regression model for
lifetime data. This procedure consists of two applications of the adaptive LASSO
implemented by a least squares approximation and meets an important need because in many
studies of medical applications, a large number of covariates are available and should be
considered for inclusion in the final model. This is the first contribution to the model-building
methodology that needs to be developed for this model.

Finally, we develop and propose influence diagnostics for the IG FHTR model. We
construct a case-deletion diagnostic method for the case of a FHTR model, where lifetimes
follow the 1G. We also use the local influence approach to develop influence measures for
identifying observations that have a disproportionate effect on the maximum likelihood
estimate of parameters in models for lifetime data. We extend Cook’s method to assess local
influence of minor pertubations for the case of the IG FHTR model.

All studies were conducted in R, Several other statistical software packages, including
SPSS, STATA and MINITAB were also used for a number of applications.
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Mo KoTavoun e TOAAEG EQAPUOYEC GE GTOTICTIKG LOVIEAD Yo TV ovOAVGT OEdOUEVMV
ddpketag Cong givor n avtiotpoen I'kaovoavn katavoun (Inverse Gaussian - 1G) pe o.m.7.:

[ Alt=p)
f(tud)= 27rt3exp{— (2#:) } t>0, u, A>0.

Boowog o16y0g g dwtping amoterel m cvpPforn oty avamtuén tov BempnTiko
voPabpov g maAvdpounong Kotweiloo.

Apycd, yiveron plo extevig peAérn g avtiotpoensg I'kaovctlovig KoTavopng Kot
LEAETAOVTOL YEVIKES OWOTNTEG TNG MOV T GLUTEPIAAUPAVOVY MG YEVIKELUEVO YPOUULKO
povtého. H avtiotpopn I['koovoiavr katavoun €ivol To 7O OTAVIC, YPTGLLOTOIOVUEVO
YEVIKELUEVO YPOpKO HOVTELD. Zvumepaivovpe pe T Pondela mpocopoldcemy Tmg 6e £va
IG GLM peydlo poro kotéyel 1 emiAoyn NG KATAAANANG cuvdptong cvvdeonc, Wiaitepa
OTAV QT OgV EIVaL 1] KOVOVIKT).

211 cLVEXELD LEAETOVE TO S1APOPA VITOAOUTE, TTOV UTOPOVV VO, XpNoLoromBovv yio v
IG xatovoun kot kotackevdlovpe olyopibuovg oty R. Ewdikotepa, diepeuvdtar  oyéon
peta&d tov Pearson, Anscombe kot Deviance vmoloinmv. Amodsikvietol Tmg o€ 101KEG
nepuToelg ta. Anscombe ko to, Deviance éxovv moAdd kovtivég Tipég oty IG.

Kataokevalovpe ELEYYOLE Y100 TOV EVIOTIGUO ATLUROV IOV TV mopouétpov g I1G ot
dedopéva aveaptntov pHovddwy pe emovaiapfovopeva aveEaptnta yeyovota avd povada.
Ot ddpopot éreyyotl Pacilovtal otn PEYIOTOTOINGT TNE TIUNG TOL EAEYYOVL TOL AOYOL TOV
TOOVOQAVEIDV YIoL TNV 160TNTO Tapapuétpov, pe d0pbwon Bonferroni ywo i p-tipés.
IIpocouowmoelg yivoviar mpokeévoy va, emiPefoidoovpe v okpifeto tov Bonferroni
eMEYY®V Vo TN undevikn vwdbeon Kol vo, PLEAETHOOVUE TNV 10YD TOV EAEYXOV VIO TNV
evaALoKTIKN vTdOeo.

Yuykpivovpe to poviélo tov Cox kot éva povtého FHT maAwdpdunong Poaciouévo oe
avéMén Wiener, 1o omoio 0dnyei o€ xpdvo TpdTNg dtakomng mov akoAovbel v I1G kotavoun.

AyVOOTIKEG TEYVIKEG OVOTTUGGOVTIOL Yol TNV KOTUAANAOTNTO TOL HOVTEAOL Kot

yiveTon  O1EpeuVNON TPUKTIKOV OEUATOV GTNV TPOCAPUOYN TOV HOVIEAOL TOAWVOPOUNGTG
xpOvov TP petdPaong. Katd ™ dbpkeln g dwrpiprig yivetor pio mpoomdOeia va
0000000V EUMEIPIKES AmOdEIEEIS OYETIKA HE TN SVVOTOTNTO TPOGOPUOYNG TOV HOVTEAOL.
Ewwotepa, eEetdletor edv vapyet évoeign Katd ) dadikocioo Tposapuroyng va tomodetel
plo petapint oe Adbog mapduetpo. Emmpdobeta, epevvoldpe t0 QOIvVOUEVO EUPAVIONG
avTifETOV TPOCHUOVY Lo LETAPANTAG OTIC SLOPOPES TAPAUETPOVS TNG KOTAVOUNC.

21 ovvéyelo mpoteivovpe pio dtodkacio EMAOYNG HETOPANTOV Y10 TNV TEPITTMOT] TOL
IG FHT povtédov modlvopdunong, n omoio omoTeAEiton omd dV0 S1adOYIKEC EPUPIOYES TNG
npocapuocpuévng LASSO  teyvikng extedecpuéveg amd  évov  aiyopibuo eloyiotmv
tetpaydvov. H diadikacio amodetkvieTol amoTeAeGHATIKY Yo TV 0pO1| ovayvodpilon Tov pn—
UNOEVIKOV GUVTEAEGTMOV TNG TaAvdpounonc. H perétn avtn amotelel tnv Tpd™ cuvdpoun
ot pebodoroyia povreromoinomng.

3TN OLVEYELN, OVOTTUGGOVUE Wio HEDOd0 EVTOMOUOD ONUEI®V EMPPONG YO TNV
nepintoon tov IG FHT povtéhov maiwdpdunong Pociopuévn oty Te(VIKN aQaipeEcNS
onueiov, TPOKEWWEVOL VO, LETPTICOVUE TNV EMPPON NG kabepds mapotipnong. Enekteivoope
NV TEXVIKN UETPNONG TNG TOTIKNG emtpponig Tov Cook yio 1o FHT povtélo maivépodunong.

Oleg o1 peréteg €ywvav pe tn Ponbeln tov otatiotikod mokétov R. Emimpdcbera,
ypnoomrotidnke kot TANOmpa oTATICTIKOV Takétwv, 0nmg to. SPSS, STATA ka1t MINITAB.
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ApBpa o Emotnpovika [eprodika pe kpitég

1. Prolonged dual anti-platelet therapy in stable coronary disease: a comparative
observational study of benefits and harms in unselected versus trial populations.

To estimate the potential magnitude in unselected patients of the benefits and harms of
prolonged dual antiplatelet therapy after acute myocardial infarction seen in selected patients
with high risk characteristics in trials. Observational population based cohort study.
PEGASUS-TIMI-54 trial population and CALIBER (ClinicAl research using LInked Bespoke
studies and Electronic Health Records). 7238 patients who survived a year or more after acute
myocardial infarction. Prolonged dual antiplatelet therapy after acute myocardial infarction.
Recurrent acute myocardial infarction, stroke, or fatal cardiovascular disease. Fatal, severe, or
intracranial bleeding. 1676/7238 patients met trial inclusion and exclusion criteria. Compared
with the placebo arm in the trial population, in the target population the median age was 12
years higher, there were more women (48.6% v 24.3%), and there was a substantially higher
cumulative three year risk of both the primary (benefit) trial endpoint of recurrent acute
myocardial infarction, stroke, or fatal cardiovascular disease (18.8% (95% confidence interval
16.3% to 21.8%) v 9.04%) and the primary endpoint of fatal, severe, or intracranial bleeding
(3.0% (2.0% to 4.4%) v 1.26% (TIMI major bleeding)). Application of intention to treat
relative risks from the trial (ticagrelor 60 mg daily arm) to CALIBER’s target population
showed an estimated 101 (95% confidence interval 87 to 117) ischaemic events prevented per
10 000 treated per year and an estimated 75 (50 to 110) excess fatal, severe, or intracranial
bleeds caused per 10 000 patients treated per year. Generalisation from CALIBER’s target
subgroup to all 7238 real world patients who were stable at least one year after acute
myocardial infarction showed similar three year risks of ischaemic events (17.2%, 16.0% to
18.5%), with an estimated 92 (86 to 99) events prevented per 10 000 patients treated per year,
and similar three year risks of bleeding events (2.3%, 1.8% to 2.9%), with an estimated 58 (45
to 73) events caused per 10 000 patients treated per year. This novel use of primary-secondary
care linked electronic health records allows characterisation of “healthy trial participant”
effects and confirms the potential absolute benefits and harms of dual antiplatelet therapy in
representative patients a year or more after acute myocardial infarction.

[Mo v extipnon Tov peyébovg and ta opéAn Kot Tig PAAPES Tng mopatetapévng Bepaneiog pe
olpomeTdAl LeETd amd o0&V EUPpayuo TOV HVOKAPSiov o€ un emireypévoug acbeveic, Onmg
napotnpNOnke oe emleyuévoug acheveic pe yapakTpLoTikd vynAod KvoOvou o€ KAVIKEG
doxpég. 7238 acbeveic mov emPiooav Eva £T0g N TEPIGGOTEPO HETA OO 05D EUGPOYLLO. TOV
pvokapdiov Erafov mapotetapuévn Oepameio pe aipomeTdAlo uetd amd o&H EUEPAYIN TOV
pvoxoapdiov. Emavorapfovopevo o Euepoype Tov Hookapdiov, £YKEQOAKO ETEGOSI0 N
Oovatneopo kapdayyelakd voonuo. Oavatnedpa, coPapn N eVOOKPUVIOKY OLUOPPOYi.
1676/7238 (23,1%) towv acbevdv TANpodV To KPLTHPLO GLUUETOYNS KOl OMOKAEICHOD GTN|
peAétn (mAnBoopog "otdyog"). Xe cuykplon HE TNV OHAd0 ANYNG TOL EIKOVIKOV QUPUAKOL,
otov TANBuopo-otoro M puéon niikio NTov 12 xpdvio VYNAGTEPT, VINPYAV TEPLGCOTEPES
yovaikeg (48,6% évavtt 24,3%) kor vanpxe SNUOVIIKE LYNAOTEPOG COPEVTIKOG TPLIETNG
KivoLUVOG TOCO Ylo TO KUPLO YEYOVOG TOV EMAVOAOUPOVOUEVOL €5€0G EUPPAYLOTOC TOL
pookopdiov, eykepoikod 1 Bavacung Kapdwayyewkng vocov (18,8% (Sibotnpa
eumotoovvng 95% 16,3% éwg 21,8%) v 9,04%) 660 kot To koplo (PAafepd) tehkcd onueio
g Bavatnedpag, cofapng N evdokpaviakrg aoppayiog (3,0 % (2,0% Emg 4,4%) v 1,26%
(neyddn owoppayic TIMI)). H epappoyn g npdbeong Bepaneiag tov oYeTik®v KivoOvmv
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™ dokung (ticagrelor 60 mg nuepnoiov arm) otov mAinbvcuo-ctdyo tov CALIBER £6e1ée
o gktipnon yua 101 (95% ddompa epmotocivng and 87 £wc 117) wyaypukd coppdvia va
arotpémovtar ovd 10.000 acBeveic avd €toc ko po extipnon yuw 75 (50 ewng 110)
vepPolikég Oavatneopeg, coPapég N EVOOKPOVINKEG aloppayieg Tov mpokaAovvTal o 10
000 acBevelg mov vmoPdrdovion oe Bepameio emoiog. H yevikevon omd v vmoopdda
otoyov CALIBER g 6Aovg toug 7238 acbevelg, ol omoiol ftav otabepoi TovAdyiotov yia
éva ypdvo PeTA amd 0&D EREPAYLO TOV HVOKAPSTOV, ELPAVIGOY AVAAOYOVS TPLETELS KIvODVOUG
amd woyopkd enecodia (17,2%, 16,0% foc 18,5%), ue o ektipnon yw 92 (86 éwc 99)
mePLOTATIKG Vo, amotpémoviol avd 10000 acBeveic mov éhafov aymyn kdbe ypovo (2,3%,
1,8% émg 2,9%) xor avtictoyo tpletég pioko, pe o ektipnom yw 58 (45 éwg 73)
TEPLOTATIKA v Tpokaiovvtal ava 10000 acbeveig mov vrofdaiiovior oe Bepameia etnoimg.
Avti M véa ¥pNon T®V NAEKTPOVIKAOV apyeiov vyelag mov cuvdéovial pe v TpotoPfdpie
Kot dgvtepofadie mepiBodyn eTITPENEL TOV YOPOKTINPIGUO TOV OTOTEAEGUATMOV TOV "VY100G
doKIHaoTIKOY cuupetéyovta” kot emPefordvel ta mhoavd amdAvta 0QéAN Kot PAGPec g
Oepameiog e AUOTETAMO GE AVTITPOCOREVTIKOVG aobeveis vOg £TOVG 1 TEPIGGOTEPO LETA
oo 0&L EUEPAYLLO TOL LVOKOPSiov.

2. Depression as a risk factor for the Initial Presentation of Twelve Cardiac,
Cerebrovascular, and Peripheral Arterial Diseases: Data Linkage Study of 1.9
Million Women and Men.

Depression is associated with coronary heart disease and stroke, but associations with a range
of pathologically diverse cardiovascular diseases are not well understood. We examine the
risk of 12 cardiovascular diseases according to depression status (history or new onset).
Cohort study of 1,937,360 adult men and women, free from cardiovascular disease at
baseline, using linked UK electronic health records between 1997 and 2010. The exposures
were new-onset depression (a new GP diagnosis of depression and/or prescription for
antidepressants during a one-year baseline), and history of GP-diagnosed depression before
baseline. The primary endpoint was initial presentation of 12 cardiovascular diseases after
baseline. We used disease-specific Cox proportional hazards models with multiple imputation
adjusting for cardiovascular risk factors (age, sex, socioeconomic status, smoking, blood
pressure, diabetes, cholesterol). Over a median [IQR] 6.9 [2.1-10.5] years of follow-up,
18.9% had a history of depression and 94,432 incident cardiovascular events occurred. After
adjustment for cardiovascular risk factors, history of depression was associated with: stable
angina (Hazard Ratio = 1.38, 95%CIl 1.32-1.45), unstable angina (1.70, 1.60-1.82),
myocardial infarction (1.21, 1.16-1.27), unheralded coronary death (1.23, 1.14-1.32), heart
failure (1.18, 1.13-1.24), cardiac arrest (1.14, 1.03-1.26), transient ischemic attack (1.31,
1.25-1.38), ischemic stroke (1.26, 1.18-1.34), subarachnoid haemorrhage (1.17, 1.01-1.35),
intracerebral haemorrhage (1.30, 1.17-1.45), peripheral arterial disease (1.24, 1.18-1.30), and
abdominal aortic aneurysm (1.12,1.01-1.24). New onset depression developed in 2.9% of
people, among whom 63,761 cardiovascular events occurred. New onset depression was
similarly associated with each of the 12 diseases, with no evidence of stronger associations
compared to history of depression. The strength of association between depression and these
cardiovascular diseases did not differ between women and men. Depression was
prospectively associated with cardiac, cerebrovascular, and peripheral diseases, with no
evidence of disease specificity. Further research is needed in understanding the specific
pathophysiology of heart and vascular disease triggered by depression in healthy populations.

16



H xatdioyn €xel ovvdebel pe otepaviaio VOGO KOl EYKEPUAIKO ETEIGOO10, OALG GUVOECELG e
po mowkidion Kapdtayyslakmv madncemv oev etvar akdpa kold Katavontés. E&etalovpe tov
kivouvo 12 kapdlayyelokov tabncewnv avdioyo e to eninedo katdOinyng (1otopikd 1 véa
enpdvion). ‘Eywe perétn 1.937.360 evilhkov avopmdvV Kol YUVOIK®OV, €Ae00gpmv omd
Kapdlyyelokég mabnoelg kotd v €vapén g Oepameiag, pe ™ xpnorn ovvoedepévmv
NAEKTPOVIKAOV apyeimv vyeiog tov Hvopévov Bactieiov petaly 1997 ko 2010. To yeyovog
Ntav 1 epedvion véog KotabAyn (o véa didyvoon KatdOinyng 1/kat cuvtayoypaenon yio
avTikataOMTikd Kot T S1dpKeLn oG YPOVIAGS) KOt TO 16TOPIKO d1dyvmons katdbinymg Tpv
v évapén g Bepameiag. To KOPLO KATAANKTIKO YEYOVOG NTAV 1 apyIK) Topovcioon 12
Kapdloyyelokdv mabncewv petd v Evapén. Xproonow|CaUe To HOVIEAD OVOAOYIKOV
Kwovvov T0v Cox avdioya pe v kabe acbéveln, mpocapuoloviog TOAAUTAOVC
TPOYVAOOTIKOVG TOPAYOVTEG KApSLyYEWNKOL Kivduvou (nAikic, @OAO, KOW®VIKOOUKOVOULKN
KOTAOTOOT), KATVIGUM, 0pTNplokn Ttieomn, daPntn, xoAnotepoin). Ze pia dwpeco [IQR] 6.9
[2,1-10,5] ypoévov mapakorodbnong, to 18,9% eixye 1otopikd katdOAwyng kol
napovoidotnkay 94,432 meploTaTikd Kopoloyyelok®v cupPdviov. Metd amd mpocupuoyT|
Y10 KOPSAYYEIKODG TOPAYOVTEG KIVOUVOD, TO 1GTOPIKO TNG KATAOAWNG CLGYETIOTNKE LIE:
otafepn ot Oayyn (avaroyio Kwvddveov = 1,38, 95% CI 1,32-1,45), actabng otmbayyn (1,70,
1,60-1,82), éuppayua Tov pvokopdiov (1,21,1,16-1,27) (1.18, 1.13-1.24), kopdiakr| avakonn
(1.14, 1.03-1.26), mopodikd ioyoyukd emeicodo (1.31, 1.25-1.38), woyorukd ayysioakd
eyKepaAkod emeicodio (1.26, 1.18-1.34)), vmoapayvoedng owpoppayion (1,17, 1,01-1,35),
evdoeykeolkn oupoppayia (1,30, 1,17-1,45), neprpepikny apmprokn vocog (1,24, 1,18-1,30)
Kot avevpvoua Kothokng aoptg (1,12,1.01-1,24). Néa katdbiwyn suepdvice 10 2,9% tov
avlponmv, peta&d Tov omoiwv 63,761 xopdiayyetoaxd ocvpPdvra. H epepdvion véag
KatdOAyme cuvdEdnke pe mapopoto Tpdémo pe kabepio amd Tig 12 acbéveleg, ywpig evoeilelg
WOYLPOTEPOV GLUGYETICEWV GE GYE0T U 16Topkd katdbAymc. H 1oyvg g ouoyétiong puetaly
KaTAOAYNC KOl QVTOV TOV KOPOLYYEINK®Y Todncemy dev di€pepe PeTAED TOV YUVOIKOV Kot
TV ovopdv. H katdbiiyn cuvoébnke pe Kopolokés, YKEPOUAONYYEIOKEG KOl TEPLPEPIKES
vocovg, ywpig evoeilelg eEeldikevong oty achévela. ATottohvTol TEPUITEP® EPEVVES YO TNV
Katavonon g €ikNg Taboeuololoyiog NG KOPOWKNG Kol OyYEONKAG VOGOV TOL
TpoKoAeitar amd TV katdbiwym og vyieic TANBvopovG.

3. Rheumatoid arthritis and incidence of twelve initial presentations of cardiovascular
disease: a population record-linkage cohort study in England.

While rheumatoid arthritis is an established risk factor for cardiovascular disease (CVD), our
knowledge of how the pattern of risk varies for different cardiovascular phenotypes is
incomplete. The association between rheumatoid arthritis and the initial presentation of 12
types of CVDs were examined in a contemporary population of men and women of a wide
age range. CALIBER data, which links primary care, hospital and mortality data in England,
was analysed. A cohort of people aged >18 years and without history of CVD was assembled
and included all patients with prospectively recorded rheumatoid arthritis from January 1997,
until March 2010, matched with up to ten people without rheumatoid arthritis by age, sex and
general practice. The association between rheumatoid arthritis and the initial presentation of
12 types of CVDs were estimated using multivariable random effects Poisson regression
models. The analysis included 12,120 individuals with rheumatoid arthritis and 121,191
comparators. Of these, 2,525 patients with and 18,146 without rheumatoid arthritis developed
CVDs during a median of 4.2 years of follow-up. Patients with rheumatoid arthritis had
higher rates of myocardial infarction (adjusted incidence ratio [IRR]=1.43, 95%CI 1.21-1.70),
unheralded coronary death (IRR=1.60, 95%CI 1.18-2.18), heart failure (IRR=1.61, 95%ClI
1.43-1.83), cardiac arrest (HR=2.16, 95%CI 1.69-3.02) and peripheral arterial disease
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(HR=1.36, 95%CI 1.14-1.62); and lower rates of stable angina (HR=0.83, 95%CI 0.73-0.95).
There was no evidence of association with cerebrovascular diseases, abdominal aortic
aneurysm or unstable angina, or of interactions with sex or age. The observed associations
with some but not all types of CVDs inform both clinical practice and the selection of
cardiovascular endpoints for trials and for the development of prognostic models for patients
with rheumatoid arthritis.

Eveo m pevpatosidng opbpitido  amoterel koabopiopévo  mapdyovia  KvdUVOL - Yo
kapdiayyelokd voorjpata (CVD), o1 YVOOELS Lo GYETIKA LLE TOV TPOTO LIE TOV OTO10 SLoPEPEL
0 Kivduvog Y10 TOVG SLOQOPETIKOVG KAPAIOYYEINKOVG (potvoTOmovg givan ehAimne. H ouoyétion
petald TG PELVHOTOEOVg apbpitidag Kol NG apylkng mapovcicong 12 tOmwv
Kapdlyyelokav voonuatov eEetdotnke o éva obyypovo TANOLGUO avVOP®Y Kol YOVOLK®V
evpelag mlkiog. Xpnowomombnkay kot oavoAlvOnkov Jdedopéva amd 1O TPOYPOLLLLO
CALIBER, to omoio ouvdéel odedopéva mpmtoPfdbuiag mepiBaiyng, VOCOKOUEINKNG
nepiBoiymg kot Bvnowdmrog otnv AyyAia. Agdopéva opddag atopmv nikiog > 18 etdv kot
YOPIg 16TOPIKO KOPIUYYELONKNG VOGOV GUYKEVIPMONKAV Kol CUUTEPLEAGUBOvAY OAOVG TOVG
acleveic pe mPOTEPN KOTOYEYPUUUEVT] PELLOTOEWT apBpitida omd tov lavovdplo tov 1997
éwc tov Mdaptio tov 2010, cuvodevdpeva, amd JSOUEVO, OO £MG Kol 0EK0, ATONN Y®PIG
pPELUOTOELON OpBpitida, avirloyo LE TNV NALKiC, TO UAO Kot TO Yeviko 1Tpo. H cuoyétion
petadld TG PELUOTOEWDOVG apBpiTdag Kot TG apykng EUPAviong 12 TOTmV KapdlayyeloK®Y
VOONUATOV EKTIUNONKE YPNOLOTOIOVTOG HOVTEAD ToAvopounong Poisson mwoAlomAdv
petafintav Kot oyoiov emdpdcewv. H avalvon nepiiapPfave 12.120 dropa pe pevpatosidn
apBpitda kar 121.191 yopic. And ovtd, 2.525 acBeveic pe ko 18.146 aocbeveic ympig
PEVUOTOELDN aPOPITION EULPAVIGOV KOPOLOYYEINK( VOGHUATA GE [io TEPI0d0 TapaKkoloHinong
pe odpeco 4,2 etdv. Ov acBevelc pe pevporoedn opbpitda elyov vyMAdTEPA TOCOGTA
euepbypotog Tov pookapdiov (pubuog cvyvotrag eppdvions [IRR] = 1,43, 95% CI 1,21-
1,70), Bavaoiog otepaviaio 0avatoc (IRR = 1,60, 95% CI 1,18-2,18), kapdiaxn avemdpkela,
95% CI 1,43-1,83), xapdiokn avaxormny (HR = 2,16, 95% CI 1,69-3,02) kot mepipeptkn
apmmpwkn voco (HR = 1,36, 95% CI 1,14-1,62) ko yopnidtepa mocootd otabepng
omBayyms (HR = 0,83, 95% CI 0,73-0,95). Aev vmnp&av evdeilelg ovoyétiong Le
EYKEPOAOYYEIOKEG TOONGELS, OVEVPUGUOTE KOWMOKAG OoptMg 1M aoctabn omldyyn M
aANAETOPACELS [e TO PVAO M} TNV MAKic. Ot TopaTNPOVUEVEG CLUCYETIGELS LLE LEPKOVS GALGL
OyL 6AOVG TOVG TOHTOVG KOPOLUYYELOKDY ETEGOJWDV EVIUEPDOVOLY TOGO TNV KAVIKT TPUKTIKN
0G0 Kol TNV EMAOYN KOPSAYYEWK®DY TEMKOV oNUeimv 1o KMVIKEG SOKIUES Kal Yo TNV
aVATTLEN TPOYVAOOTIKOV LOVTEL®V Y10 acOeveic pe pevpatosidn apbpitido.

4. Associations between polymyalgia rheumatica and giant cell arteritis and 12
cardiovascular diseases.

Evidence of the association of polymyalgia rheumatica (PMR) and giant cell arteritis (GCA)
with the full range of cardiovascular diseases (CVDs) is limited. We examined their
relationship with the first clinical presentation of the 12 most common CVDs in an unselected
population-based cohort of men and women. Record-linkage cohort of people aged >18 years
with prospectively recorded PMR and/or GCA (PMR/GCA) diagnosis from January 1997
until March 2010, and no history of CVD, matched by age, sex and general practice with up
to ten individuals without PMR/GCA. Random effects Poisson regression analysis was used
to study the association between PMR/GCA and the initial presentation of 12 types of CVDs.
The analysis included 9,776 patients with pure PMR, 1,164 with pure GCA, 627 with PMR
and GCA, and 105,504 patients without either condition. During a median of 3.14 years of
follow-up 2,787 (24.1%) individuals with PMR/GCA and 21,559 without PMR/GCA
developed CVDs. Patients with PMR/GCA had lower rates of unheralded coronary death
(adjusted incidence ratio 0.79, 95%CI 0.66-0.95) and transient ischemic attack (0.67, 95%ClI
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0.54-0.84). No associations were observed for other cardiovascular or cerebrovascular
diseases, and in patients with pure PMR or GCA. No evidence of interaction by age or sex
was found. Estimates decreased with longer PMR/GCA duration and findings were robust to
multiple sensitivity analyses. In this large contemporary population-based cohort the presence
of PMR and/or GCA was not associated with an increased risk of cardiovascular or
cerebrovascular diseases regardless of PMR/GCA duration.

Y7rapyel meploptopévn amodelén GUGYETIONG TNG PEVHOTOEWDOVG ToAVvpVoAyiag (PMR) kot g
aptnpitdag yryavriaiov kuttdpov (GCA) pe to mnpeg @Acpo KopdayyEWK®OV Tadnocemv
(CVDs). E&etdoape Tn 6x€om TOVG LE TV TPOTN KAVIKN ELEAvVIoN TV 12 o cuvnOicuévey
KOPOLOYYELOKAOV VOOT|LATOV GE Ui 1] ETAEYUEVT TANOLOUIOKT OUAS0, AVOPDY KOl YOVOIKDV.
XpnowomomdnKoy S10cVVOEdEPEVES NAEKTPOVIKES EYYPOPES LUTPIKAOV OpyEi®V aTtOU®mV
niwiog > 18 etdv pe mpdtepn kotaypaer) PMR f/kar GCA and tov lavovdpro tov 1997 wg
Tov Mdptio tov 2010 kot yopic 16Topkd KapdayyYEWKNG VOGOV, GUVIEOEUEVES e NAIKia,
@OLo Ko yevikd wtpd yopic PMR / GCA. H avdivon maAivdpouncng Poisson tuyaiov
EMOPAcE®V Ypnotpomomonke yio va peietnost ) oyxéon petad PMR / GCA kot v apytkn
enpdvion 12 tomov CVD. H avédivon mepiidppave 9.776 acbeveic ue PMR uévo, 1.164 pe
GCA povo, 627 ue PMR kot GCA kot 105.504 acBeveig yopic koapio amd tig 000 mabncelc.
Ye pia mepiodo mapaxorovbnong pe ddpeco 3,14 €, 2,787 (24,1%) dropa pe PMR / GCA
kot 21,559 (20,4%) ywpic PMR / GCA avéntu&av kopdiayyelokd vooruata. Ot acbeveic pe
PMR / GCA ciyov youniotepo mocootd un Oopoxikod otepaviaiov Oavitov
(mpocappoopévn avaroyio gppdviong 0,79, 95% CI 0,66-0,95) kot TopOdKNG 1OYXOUUIKNAG
npooPornc (0,67, 95% CI 0,54-0,84). Asgv mapotnpnnkav ovoyetioelg yu GAleg
Kapdloyyelokég M eykepaikég mobnoelg kot og acbeveic pe kabapd PMR 11 GCA. Asv
Bpébniav evoei&elg aAlnienidpaong pe tnv nhkio ) to @OA0. Ot ekTIuNoelg Pem®OnKay pe ™
peyardtepn Sdpke tov PMR / GCA xot ta gvpipoto ftav avOekTtikd o€ TOAATAEG
avaAbeelg evototnoiag. e avt) ™ ueydin uerétn Paciouévn otov mAnbououd, n mapovacio
PMR kavfp GCA dgv cvoyetiomnke pe ovénuévo kivouvo KopdloyyelwK®@V 1 EYKEPAUAK®OV
nafnoewv avegapmrta and ™ ddpkea g PMR/GCA.

5. Using big data from health records from four countries to evaluate chronic disease
outcomes: a study in 114,364 patients of myocardial infarction.

To assess the international validity of using hospital record data to compare long-term
outcomes in heart attack survivors. We used samples of national, ongoing, unselected record
sources to assess three outcomes: all-cause death; a composite of M, stroke, and all-cause
death; and hospitalized bleeding. Patients aged 65 years and older entered the study 1 year
following the most recent discharge for acute myocardial infarction (Ml) in 2002—-2011 (n =
54 841[Sweden], 53 909 [USA], 4653 [England], and 961 [France]). Across each of the four
countries we found consistent associations with 12 baseline prognostic factors and each of the
three outcomes. In each country, we observed high 3-year crude cumulative risks of: all-cause
death (from 19.6% [England] to 30.2% [USA]); the composite of M, stroke, or death (from
26.0% [France] to 36.2% [USA]); and hospitalized bleeding (from 3.1% [France] to 5.3%
[USA]). After adjustments for baseline risk factors, risks were similar across all countries
(relative risks [RRs] compared with Sweden not statistically significant), but higher in the
USA for all-cause death (RR USA vs. Sweden, 1.14 [95% confidence interval 1.04-1.26])
and hospitalized bleeding (RR USA vs. Sweden, 1.54 [1.21-1.96]). The validity of using
hospital record data is supported by the consistency of estimates across 4 countries of a high
adjusted risk of death, further MI, and stroke in the chronic phase after MI. The possibility
that adjusted risks of mortality and bleeding are higher in the USA warrants further study.
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Yxomog g epyociag NTav vo a&toroyndel n diebvng eykupotnto Tng ypnong 6edouévev
VOGOKOUEWK®V OpYElOV yloL Tn GUYKPION TOV HOKPOTPOOESU®V OTOTEAEGUATOV GE
emldvtec kapdlokng TpocsPoing. Xpnoipormomdnkoay deiypata ebvikav, cuveyilopevmy, un
EMAEYUEVOV TINYDV EYYPUPOV Y10, VO 0§loAoyRoovpe Tpia amoteléopata: Bdvato and Oleg
T1G artieg, Bdvaro and Epepaypa Tov pookapdiov (MI), eykepoikd enelc6610 Kot GLVOLACUO
OOV TOV 1TV Kol TéAog Bdvato amd aipoppoayic 6To0 voookopeio. AcBeveic niikiog 65
etV Ko Gveo ewonABav ot peAétn éva €tog pHETO TNV mo TPOcPatn €000 amd TO
vocokopeio Adym 0&Eog epepdypaTog Tov puokapdiov amd o 2002-2011 og 4 ydpeg (n = 54
841 [Zoundia], 53 909 [Hvouévec Tlolteieg], 4653 [Ayyiia] kot 961 [ 'oAdia]). Xe kdbe pia
amo TG TEGGEPLS YDOPES TAPATNPNCALE cLVeNElS cuoyeTioelg e 12 Bacikong TPOyVMGTIKOVS
TOPAYOVTEG KOl KaBEVO 0o To Tpia. amoTeEAEGHOTA. XE KADE yDpa TopATNPNGAUE VYNAODS 3-
eTelg ompevTKoVs Kvdvuvous: Bavatov and Ohec tig outieg (amd 19,6% [Ayyha] éoc 30,2%
[HITA]), cuvdvaoud epopdypatog Tov Hookapdiov, eyKeaAlkol engicodiov 1 Bdvarto (amd
26,0% [CoiAia] émg 36,2% [HITA]), kou evdovocokouelokn owpoppayio (amd 3,1% [[aArio]
o 5,3% [HIIA]). Metd 11c mpocappoyég yio Tous Bactkods mapdyovies kivdvvov, ot kivouvol
NTav TapOuolol 6€ OAEG TIS YMpeG (oyeTkol kivovvol [RRs] og cOykpion pe ) Zovndia oyt
OTOTIOTIKA ONUOVTIKOL), 0AAG NTay LYNAOTEPOL 0TI HITA yia to Bdvarto amd dheg Tig antieg
(RR USA vs. Sweden, 1.14 [95% &womuo epmotoobvng 1,04-1,26]) xor Adyw
evdovoookopetokng apoppayiog (RR USA vs. Sweden, 1,54 [1.21-1.96]). H eyxvpdtnto TG
YPNONG OEOOUEVOV  VOGOKOUEWNKADY €YYPOUQ®V LROCTNPILETOL Omd TN OLVETED TOV
EKTYNCEDV GE 4 YDOpeg UE VYNAO TPOCAPUOGUEVO Kivouvo Bavdatov, Tepaltép® EREPAyLLa
TOV HLOKOPSIOV Kot EYKEPOAKO ETEIGOSI0 GTN (AoT UeTd To Euppayuo. H mbavotmnta 6ti ot
Tpocapuocpévol Kivduvor Bvnowotntag kot opoppayiog ot HITA eivoar mepiocoTepot
ypeLaleTol TEPALTEP® UEAETT).

6. The nuclear grade plus proliferation grading system for Invasive Ductal Carcinoma
of the breast: validation in a tertiary referral hospital cohort in a white Caucasian
population.

For patients with invasive breast cancer, management decisions are informed by tumor grade
according to the Nottingham Grading System (NGS), either on its own or as part of the
Nottingham Prognostic Index (NPI). A system retaining the nuclear grade element but
substituting the two subjective components, mitosis count and tubule formation, of the NGS
with a proliferation index based on Ki-67 (MIB-1) has been proposed (nuclear grade plus
proliferation [N+P] grading). We validated the prognostic value of this grading system on a
population of 322 women. N+P grading resulted in more grade | tumors (47.9% vs 4.5%) and
less grade 11 (32% vs 51.5%) and grade 111 (20.1% vs 44%) tumors compared with NGS. The
NPI calculated based on N+P grade had a similar association with survival (P < .001; odds
ratio, 1.729), with the NPI calculated on the basis of the NGS grade (P < .001; odds ratio,
1.668). The N+P system seems equivalent to the NGS system.

Mo acBeveic pe dmbnTkd Kopkivo TOL HOGTOV, Ol ATOPACELS OlayeEiponNg TG VOGOL
emnpealovtol amd Tov TOTO TOV OYKOL, GOUP®VO e TOo cOoTnuo fabuoidynong Nottingham
(NGS), eite and povo tov gite ¢ PEPOG ToL TPoyvoTikov dgiktn Nottingham (NPI). "Eyxet
npotabel Eva cuaTNUE TOV dlaTNPEL TO OTOLKEID TLPNVIKNC TOLOTNTOS OAAL VITOKNOIGTA TOl
V0 VTOKEEVIKA GLUGTATIKA, TOV OPOUO HTOCEMV KOl TOV GYNUATIOUO COANVOPIOV TOV
NGS, pe éva deiktn moAlamrootacpov Paciopévo oto Ki-67 (MIB-1) (mopnvikdg Pabuog kot
moALamAaclaopoc tasvounong [N+P]). Emkvpodoape v mpoyvootikny o&io avtod tov
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ovoTHHaTog Tagvounong oe évav mAnbucud 322 yovaikov. H ta&ivounon N+P odnynoe oe
tagwounon meprocotepwv dykov Pabuov 1 (47,9% évavtt 4,5%) ko Ayotepav Pobpov 11
(32% évavtt 51,5%) ko I (20,1% évavtt 44%) cuykpitikd pe 1o cuotnua NGS. O deiktng
NPI mov vrohoyictnke pe Bdorn tov tomo N+P &iye mapdpola cvoyétion pe v eniPioon (P
<.001, avaroyia mBavotntac, 1.729), pe to deiktn NPI mov vmoioyiotnke pe Bdon to Pabuo
NGS (P <.001 odds ratio, 1.668). To chotnua N+P @aiveratl 1c0d0vapo pe to cvotnuo NGS.

7. Socioeconomic deprivation and the incidence of 12 cardiovascular diseases in 1.93
million women and men: implications for risk prediction and prevention.

Recent experimental evidence suggests that socioeconomic characteristics of neighbourhoods
influence cardiovascular health, but observational studies which examine deprivation across a
wide range of cardiovascular diseases (CVDs) are lacking. This information is important to
guide policy decisions at a time when heart attack and stroke incidence is declining and
socioeconomic gradients might be increasing. A record-linkage cohort study of 1.93 million
people was conducted to examine the association between socioeconomic deprivation,
measured with the index of multiple deprivation, and 12 different CVDs. Health records
covered primary care, hospital admissions, a myocardial infarction registry and cause-specific
mortality in England (the CALIBER programme). Patients were aged >30 years and were
initially free of CVD. Cox proportional hazard models stratified by general practice were
used. During a median follow-up of 5.5 years 114,859 people had one of the 12 initial
presentations of CVD. In women the hazards of all CVD presentations except abdominal
aortic aneurysm increased linearly with higher socioeconomic deprivation (adjusted HR for
most vs. least deprived ranged from 1.05, 95%CI 0.83-1.32 for abdominal aortic aneurysm to
1.55, 95%CI1 1.42-1.70 for heart failure; heterogeneity in association 12=81.9%, R2=0.01). In
men heterogeneity was higher (adjusted HR ranged from 0.89, 95%CI 0.75-1.06 for cardiac
arrest to 1.85, 95%CI 1.67-2.04 for peripheral arterial disease, respectively; 12=96.0%,
R2=0.06) and no association was observed with stable angina, sudden cardiac death,
subarachnoid haemorrhage, transient ischaemic attack and abdominal aortic aneurysm.
Lifetime risk difference between least and most deprived quintiles was most marked for heart
failure in women (4.8% least deprived, 6.5% most deprived) and for peripheral arterial
disease in men (3.3% least deprived, 5.3% most deprived); but it was small or negligible (0%-
0.1%) for sudden cardiac death, transient ischaemic attack, subarachnoid haemorrhage,
abdominal aortic aneurysm and ischaemic and haemorrhagic stroke, in both women and men.
Associations of socioeconomic deprivation with 12 different types of CVDs were
heterogeneous, and in men absent for several diseases. Findings suggest that policies to
reduce deprivation may impact more strongly on heart failure and peripheral arterial disease,
and might be more effective in women.

[pdéopata  mepopatikée  omodeilelg  vmodelkvhiovLy  OTL  TO  KOW®MVIKOOTKOVOLUUKE
YOPOKTNPLOTIKA TOV YELTOVIOV ERNPealovy TV Kapdlayyslokn vyeio, aAld dgv vdpyovv
peAéteg mapatnpnong mov EeTGlovy T oxéomn TG KOWMVIKY oTéPNOoN UE Eva eupld PAcH
kapdyyewokov madnoewv (CVD). Avtéc ot mAnpogopieg eivar ONUOVTIKEC Yoo TNV
K0.000MyNOT TOAMTIKAOV OTOPACEMY GE L0, ETOYN OOV 1) ELPAVIOT] KOPIUKNG TPOSPOANG Kot
EYKEPUAIKOD EMEICOOI0V HEUDVETAL KOl Ol KOW®VIKOOIKOVOUKEG OMOKAMGELS umopel va
avéavovtal. Mia BifAloypa@ikn UEAETN TOV MAEKTPOVIKOV cLvOedepuévev @akéiwmv 1,93
exoTopupdple  avlporwv  €ytve Yo v e&étaom g ovoyétiong  petald g
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KOW®MVIKOOIKOVOLIKNG OTEPNONG, UETPNUEVNG HE TO Ogiktn moAlUmANG oTépnong kot 12
SPOopeTIKOV Kopdlayyelakdv voonudtov. Ta apyela vyelag kdAvyav v mpoTofdadiua
mepiBadym, TIG EI0AYMYEC GTO VOGOKOUELD, TO UNTPDO EUPPAYUATOS TOV LVOKOPIIOV Kot TNV
Bvnowotta Tov opeileTon oe oyeTikd aitia oty AyyAia (mpdypaupe CALIBER). Ou
acfeveic Mrav miwiag >30 etdv kor NTav  apywd  omoAloypévor amd  CVD.
Xpnooromdnikoy Hoviélo avaioytkod Kivohvov CoX, SIUGTPOUATOUEVO LUE TA YPOPELD TV
yevikov atpov. H duwdpecog g mapaxorlovBnong nrav 5,5 ém wor 114,859 dropa
eppdvicav pia amod tig 12 apyikéc popeég evog CVD. Z1ig yuvaikeg ot Kivovvor amd OAES Tig
poppég CVD, ektdog amd T0 avedlpuopo KOWMOKNG aopThg avénbnkav ypopukd pe tmv
VYNAOTEPT] KOWVOVIKOOLKOVOLLKY] GTEPNOT). TOVG AVOPES 1| ETEPOYEVELD NTAV VYNAOTEPT Kot
dev mopatnpnOnke kdamowe oyéon pe otabepry omBayyn, owpvidio Kapdoakd Odvato,
VTOOPOYVOELDT CLLOPPaAYin, TAPOSIKT IOYUUIKY| EMIOECT] KO AVEDPUGHO KOTMOKTG aopthg. H
dpopd Kvovuvou otr didpketa Long peta&d Tov AMyOoTEPO KAl TOV TEPIGGOTEPO GTEPNUEVAOV
TeTOPTNUOPi®V TOL TANOLGHOD MTAV 7O CNUOVTIKS Yo TNV KOPOOKN OVETAPKEWN OTIS
YOVOIKEG KOl Y10l TEPLPEPIKT] APTNPLOKT VOGO GE AVOpeS. L26TOCO, NTOV UIKPT 1 OUEANTED V1oL
o1pvidlo kapdlokd OBavato, TOPOSIKO IGYALUIKO EMEICOO10, VTOAPAYVOELDT| alLoppayio,
OVEVPVUCHO KOIAOKNG 0OPTNE KO IOYOLUKO KOl OLULOPPAYIKO OYYELOKO EYKEQPOMKO ETMEIGODI0,
1060 OTIG Yuvaikeg 060 Kol 6Tovg Avdpec. Ol CLUGYKETIOELS KOWVMOVIKOOIKOVOLIKNG GTEPNONG
pe 12 3109opetikod TOTOVE KAPIIAYYELNKAOV ETEICOOIMV NTAV ETEPOYEVELG KAl GTOVG AVOPES
arovcialav yio apketég aoBéveiec. Ta gvpriparto delyvouy OTL 01 TOMTIKES Yia TN Lelmon Tng
OTEPNONG WIOPEL VO, EMNPEACOVY O £VIOVO TNV KOPOIOKT OVETAPKELN KOL TNV TEPLPEPTKN
apTNPLoKn VOGO Kol UTopEl Vo Eival TTLO OMOTEAEGUOTIKEG OTIC YUVOIKEC.

8. Issues in fitting inverse Gaussian first hitting time regression models for lifetime
data.

Inverse Gaussian first hitting time regression models sometimes provide an attractive
representation of lifetime data. Various authors comment that dependence of both parameters
on the same covariate may imply multicollinearity. The frequent appearance of conflicting
signs for the two coefficients of the same covariate may be related to this. We carry out
simulation studies to examine the reality of this possible multicollinearity. Although there is
some dependence between estimates, multicollinearity does not seem to be a major problem.
Fitting this model to data generated by a Weibull regression suggests that conflicting signs of
estimates may be due to model misspecification.

Ta povtéha ypoOVOL TPOTNG SOKOTNG OedOUEVOV TOL aKkoAOLOOVY TNV avTiGTPOEN
I'caovoavh Katavoun cuyvé mapEyovy Ho. EAKVOTIKT OVOTOPAcTACT SESOUEVOV SIOPKELNG
Longe. [ToAlol cuyypageic oyoldalovv 611 1 €€dptnon kot TV d00 TOPAUETPOVY ETL TNG 1010
petafintig pmopel va odnyel oe mohlvovyypappukdmre. H ocoyxvny epedvion ovtiBetwov
TPOCT|LMY Y10 TOVG 000 GLVTEAEOTEC otV w0 petafintr umopel vo oyetiletor pe owto.
Ate€dyoope  peléteg  mpooopoimong  yw.  va  g€etdoovpe v mBav  vmoapén
moAvcvyypappkotrag. [apoio mov vadpyel kdmowo e&aptnon petald TV EKTIUNGE®V TV
OUVTEAEGTAOV TOV MOVTEAOL, OEV QUIVETOL 1M TOALGLYYPOMIKOTNTO VO amoteAel peilov
wpoPAnua. H mpocappoyn ovtod tov HOVTIEAOL og dedopéva TOL TAPAYOVTOL OO Lo
noAwdpounon Weibull vroonidver 6tt ta avtifeta mpoéonue umopei vo ogeilovior o€
EGPUAUEVO TPOGOLOPIGHO LOVTELOV.
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9. Tests for outliers in the inverse Gaussian distribution, with application to first
hitting time models.

The inverse Gaussian (I1G) distribution is often applied in statistical modelling, especially with
lifetime data. We present tests for outlying values of the parameters (u, A) of this distribution
when data are available from a sample of independent units and possibly with more than one
event per unit. Outlier tests are constructed from likelihood ratio tests for equality of
parameters. The test for an outlying value of A is based on an F-distributed statistic that is
transformed to an approximate normal statistic when there are unequal humbers of events per
unit. Simulation studies are used to confirm that Bonferroni tests have accurate size and to
examine the powers of the tests. The application to first hitting time models, where the 1G
distribution is derived from an underlying Wiener process, is described. The tests are
illustrated on data concerning the strength of different lots of insulating material.

H oavrtiotpopn T'kaovowovy katavouny (IG) epapudletor cuyxvd oTn  GTOTIOTIKY
povtehonoinorn mpoPAnudtov, gdwd og dedopéva didpketag fonc. Hapovoialovpe dokipég
Y10 OTOHOKPVOUEVES (ATLTEG) TIUEC TV TOPAUETP®VY (I, A) aVLTAG TNG KOTAVOUNG OTOV TO
dedopéva, givar doabéciuo omd Eva delypo aveldptnTev UOVAS®V Kol EVOEYOUEVMG LE
neplocOTEPA OO €vo. ovupPdvia avd povado. Ot éAeyyol eVIOMIGUOD ATLROV GNUEl®V
KaTaokeLalovtal amd eAEYYOVE TOV AOY®V TOV TOUVOQIVEL®DY Y0 TNV TEPITTMOGT 1GOTNTOC
Tov mapopétpov. H doxun yio po dtomn tiun tov A Paciletor og évo oTOTIOTIKO EAEYYOV
ov axolovbel v F xotovoun mov petacynuotiletol e €vol OTOTIGTIKO EAEYYOVL TOV
akolovBel xoatd mpocséyyion v Kovovikn katovour oOtav vmapyovv dvicot aptdpol
oLUPavTev avd povada. MeAETeg TPOGOUOIMONE YPTCLOTOLOVVTOL Vi VO, EXPEPIIOGOVY OTL
ot dokiuég Bonferroni &yovv axpiféc péyebog kot yio va e€€TaGovY TV 10Y0 TOV EAEYYOV.
[eprypdoetor n €Qopuroy 6Ta TPAOTO LOVTEAD XPOVOL TPMTNG SIOKOTNG, OTOL 1) KOTAUVOUN
IG mpoépyetror and po vroPfockovca dadwkacioo Wiener. Or éheyyor amewkovilovtar oe
SEJOUEVE, TTOV ALPOPOVY TNV AVTOYN OLOPOPOV TOPTIOMV LOVAOTIKOV DAIKOV.

10. Comparing first hitting time and proportional hazards regression models.

Cox’s widely used semi-parametric proportional hazards (PH) regression model places
restrictions on the possible shapes of the hazard function. Models based on the first hitting
time (FHT) of a stochastic process are among the alternatives and have the attractive feature
of being based on a model of the underlying process. We review and compare the PH model
and an FHT model based on a Wiener process which leads to an inverse Gaussian (IG)
regression model. This particular model can also represent a “cured fraction” or long-term
survivors. A case study of survival after coronary artery bypass grafting is used to examine
the interpretation of the IG model, in relation to covariates that affect both parameters.

To €VPEDC YPNCIUOTOIOVUEVO NUL-TAPAUETPIKO HOVTELO avoloyikdv Kivdhvav tov Cox (PH)
0éter meplopiopovg otig mhavEg HopeEC TG ovvdptnong kwdvvov. Ta poviéda mov
Bacifovtar ato ypovo mpang dwaxonmng (FHT) pwog otoyaotikng dwdikaciog ivar peta&d
TOV EVOALOKTIKOV ADGEDV KOl £Y0VV TO EAKVOTIKO yopaktplotikd Ot Paciloviol o éva
povtélo g vrofockovcag dtadikaciog. Xvykpivooue to povtédo PH kot éva povtého FHT
Baciopévo og pia oToxaoTikn dtadikacioo Wiener Tov 0dnyel o€ £va LOVTELO TOAVOPOUNGONG
m¢ avtiotpoeng I'kaovowovic xoatavoung (IG). Avtd to cvykekpyévo Hovtélo pmopel
EMIOMNG VO TTEPLYPAWYEL TNV TEPIMTOOT LOKPOYpOVIOV emldvImv. Mo pHeAétn mepintmong g
empPioong petd omd petapocysvon pe 1t UéBodo bypass tng otepaviaiog aptnpiog
ypnotomoteital yioo vo e€etaotel n gpunveia tov poviédov IG, €101kd oe oyéomn Ue TIC
petafAntég mov emmpedlovv kot Tig 000 TAPAUETPOVS TOV.
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Teyvikég ava@opég

Heterogeneity in Meta-analysis

In the recent years, meta-analysis has evolved to a critically important tool and areas of
application can be met in medicine and health care. There are two main strategies of
conducting a meta-analysis; Traditional methods combine aggregate study level data obtained
from study publications, whereas most recently the idea of being able to synthesize raw
individual level data for each available study has been developed. Inevitably, studies brought
together in a systematic review will differ. Any kind of variability among studies may be
termed heterogeneity. The scope of this technical report, is to review highlights of recent
developments in exploring the various sources of heterogeneity met in the literature. Reports
of meta-analyses commonly present a statistical test of heterogeneity when attempting to
establish whether studies are consistent. The classical measure to test the significant
heterogeneity is by means of the Cochran's Q test. We bring light to the alternative techniques
that have been developed in the recent years. A number of statistical techniques are currently
used to combine individual study results; the fixed effect or the random effects model. In this
report we outline in particular how emphasis has been placed on heterogeneity and random-
effects analyses. Moreover, we review the recent developments in the Bayesian approach and
the various available graphical tools to access and investigate heterogeneity in meta-analysis.
Finally, we discuss over different sources of bias.

Ta televtaia ypovia, N peta-avaivon e€eliybnke oe éva eEapetikd onuUovTikd epyaieio Kot
ol TOopElg EPapUOYNG TNG TEPILOUPAVOLY TNV 10TPIKN Kot TN dnuocta vyeia. Ymdpyovv 600
KOpeg oTpatnykeés yuw ) Oegayoyn pwog peta-avdivonc. Ot mopadociokéc péBodot
oLVOLALOVV GLYKEVTPMOTIKG dESOUEVE TOL ACUPAVOVTOL ATTO dNUOGIEVUEVES UEAETES, EVMD TILO
npoceaTo £xel avomruyfel n 1W€a g dSvvatotnTog oHVOECNG AKATEPYOOT®V OTOUIKMV
dedopévav amd TV Kabe daféoiun nekétn. Avamd@evKTa, ol LEAETEG TOV GUYKEVIPOVOVTOL
O€ L0 CLGTNLOTIKY avaoKOTNon dtapépovy. Omolodnmote €id0g petafAntomrag HeTaéd TV
UEAETAOV OVOUALETOL ETEPOYEVELD. ZTOYOG OVTNG TNG TEXVIKNG £kBeomng eivar vo. GuAAEEEL Tl
Kuplotepa onueic Tov mpdéceatev efedifemv oty e€epedvnon TV SlPOPOV TNYDV
eTEPOYEVEIDNG TOL  ovvavtavtol otn  Pifaoypagia. Or  avaeopés  HETO-AvOADCEDV
TapoLolilovy cVVHOWOC £Vo GTATIGTIKO TEGT ETEPOYEVELNG OTNV TPOSTAOELN JATICTMONG EGV
ol empuEPoLg peréteg eivar ovveneic. To KAao1KO UETPO Yo TOV EAEYYO VITOPENC CTUOVTIKNG
etepoyévelag yivetar pécm tov gléyyov Q tov Cochran. Piyvouvpe omg oTig eVOANOKTIKEG
TEYVIKEG TOV Exovv avamtuyfel Ta teElevtaion ypovi. OpPIGUEVEC OTATIOTIKEG TEYVIKEC
YPNOUYLOTOLOVVTOL Y10 VO GLVOVACOVV T OTOTEAECUATO LEUOVOUEVOV PEAETOV. To povtélo
otafepdv 1N 1O HOVTEAO TuYOiV emdpdoswv. XtV Topovca £kBeom mEPIYPAPOLUE
€101KOTEPOL TOV TPOTO LE TOV 0TOi0 dOONKE EUPOOT) OTIC AVOADGELS ETEPOYEVELOG KOl TUYAI®OV
emdpboswv. EmmAiéov, eEetalovpe tic mpodopateg eEerilelc otnv Mrev{lovn mpocéyyion Kot
oTo d1apopa Slabéotua YPaQIKa €pyoaieio yioL Tn OlEPEDVNOT TNG ETEPOYEVELNG OTN UETO-
avéivon. Télog, culntape yio SPOPETIKEG TNYES LEPOANWING.
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ApOpa o€ TPAKTIKA cLVEIPLOV:

Evaluating the impact of Media Key Performance Indicators on Business Key
Performance Indicators.

Advertising is a type of investment, a proxy for growth. What is more, media and brand
strategies are not mutually exclusive processes and work in parallel towards achieving and
optimizing business-oriented goals. Marketing Key Performance Indicators (KPIs) such as
Market Penetration, monthly Volume Sales or number of weekly Orderings very often define
and lead both media and business critical annual brand’s objectives. Therefore, it is an
emerging need to provide media planners and brand teams with tools and methodologies that
can allow to create common ground for better understanding of the variability and fluctuation
of such business KPIs over time. In this research, we evaluate the impact of both media and
business KPIs to predefined business KPIs of interest and propose a simple methodology to
create linkages between the two KPI types in a measured and quantifiable way via appropriate
regression structures. Nowadays, advanced techniques of mathematical modelling like
marketing mix models (MMM) are globally accepted as valuable and credible marketing
tools. Multiple linear regression models are utilized here and fueled simultaneously with
business and media KPIs to investigate the situation where the mean of the business KPI of
interest depends linearly on a set of covariables. Accordingly, to model KPIs that can be
thought as count data, Poisson regression models are utilized. Stepwise approach is the
preferred type of variable selection process. Real data sets from Automotive, Fast Food and
FMCG industries are used to demonstrate the proposed methodology. Multiple linear
regression models are utilized to estimate both the upcoming monthly brand’s market
penetration and volume sales. Poisson regression models are utilized to model weekly car
orders and telephone food orders. Capabilities and potentials of the proposed methodology are
demonstrated. Preliminary results showcase that the specific approach produces very good
predictive results, both for short and long-term. Analysis based on market Penetration can
serve as a useful preliminary analysis whereas modelling the brand’s monthly Volume Sales
can offer more fruitful insights, consistency and validity in a point estimate level. Similar are
the conclusions for weekly orderings. The final outcome can be applied by media and brand
teams on the parallel and work both as a powerful forecasting and planning tool, by simply
alternating the independent variables’ values for any upcoming month. As such, it allows for
various “what-if” scenarios to be easily created and the effects of such proposed scenarios to
the dependent KPI to be calculated.

H dwpnuion ival évag tomog emévovong yuo pia entyeipnon. Emmiéov, ol otpatnyikéc tov
oLAd®V oV gival VTELOVVEG Y10 TNV EMKOVOVIOL KOl TNV avATTLEN TOL TPOIdVTOG deV Eivar
apoBaio amokieldpeveg dtodikacieg Kot epyalovtol TopAAANAL Yoo TV emitevén Kol
BeATioTOMOINGN KOW®MV EMYEPNUATIKOV oTOY®OV. Mepikoi cuykekpiuévol Pootkol dgikteg
amodooNc, OTmG 1 Atgicdvon oty ayopd, ot [ToAncelg | o apldudc Tapayyelmy moAd Guyva
kaBopilovv TOvg ETNGLOVE GTOYOVG TNG EMKOWVMOVIONG KoL TNG EMYEPNUOTIKNG OVATTUENG TNG
puapkoc. Q¢ ek TOoLTOV, Elval AVAYKN VO €POSINGTOVV Ol GUYKEKPUWEVEC OUOOEC WE TO
KatdAAnAa epyoleio kot T ueBddOVG OV UTOPOVV VO, EXTPEYOLV TN SNUIOVPYIO, KOVOV
€04POVE Yo TNV KOADTEPY] KOTOVONGY TNG UETAPANTOTNTOG TOV €V AOY® UETPIKAOV OTNV
mépodo Tov YPOVoL. Xg avTn TNV Epevva, OEIOAOYOVUE TIG EMMTOOEL; KOl TNV EMIOPAOT|
UETPIKAOV ETIKOVMVING KOl ETLYEPTUATIKOV UETPIKOV GE TPOKOOOPIGUEVES EMLYEIPTILOTIKEG
UETPIKEG EVOLOPEPOVTOG Kal TTpoTEVOLE pia oA peBodoroyia yio T Onovpyia cuvdEcEmY
petalld Tv Vo TOHMOV UETPIKAOV WE TOGOTIKOTOMUEVO TPOTO UEC® KATOAANA®V GOUDV
TOAVOPOUNONG. XTIG UEPEC LAG, TPONYUEVES TEXVIKES LABNUATIKAG LOVTEAOTOINOTG, OTTMC TO.
marketing mixed povtélo eivon maykoouing amodektd mg allomiota Kot ToADTIUN EpYOAEio
puapketivyk. Tlolvpetafintd pHOvTEAD YPOUUIKTG TOAVOPOUNGNC YPTCULOTOLOVVTOL Yo VOl
SEPELVNCOVY TNV TTEPITTTOOT KaTd TNV omoio 1 eEapTnUéVN HETPIKT EQPTATOL YPOUUIKE o
éva, GOVOAD HETAPANTOV. AKOAOVB®G, GTNV TEPIMTMOOTN OV 1| EEAPTNHEVT LETOPANTY Hmopel
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va Oeopnbel ©g dedopéva LETPNOEMY GE GUYKEKPYWEVO YMPIKO 1M ypovikd ddotnua,
YPNOOTO0VVTAL HOVTEAQ TaAVOpOunorg Poisson. H pébodoc otadiakng mpocéyyiong eival
0 TPOTUMUEVOG TPOTOG O10d1KACIog ETAOYNG HETOPANT®V. XPNOULOTOIOVVTOL TPOYUOTIKA
obvoAra dedopévav amd T Propnyavieg avtokvitov, ypryopov ¢oyntov ko FMCG
mpoidvtov yo va anoderydel n mpotewvopevn pebodoroyio. IToAhamAd poviéha YPOLUIKNG
TOAVOPOUNOTG YPNOYLOTOIOVVTOL YIoL TV EKTIUNGT TOGO NG 01EIGOVONG TOV TPOIOVTOG GTNV
ayopdg 660 kol tov OyKov tv toAncemv. [Ipokatapktikd amoteléouata deiyvovv OtTL M
CUYKEKPIUEVT]  TPOGEYYISN Topdysl TOAD KOAG TPOYVOOTIKE OmMOTEAEGUOTO, TOGO
Bpayvmpdbeopo 600 Kol pokpompobeoua, akoOpo Kol o€ eninedo onuelokng ektiunong. To
TEMKO OTOTELECUO UTOPElL Vo ypnolwonombel wg éva 1oyvpd epyodieio mpoOPreyng kot
oxedlaopol. Q¢ €K TOVTOL, EMTPEMEL TN ONUIOVPYI EVOAAOKTIKOV cevaplov Kot Tnv
a&loAdynon g enidpoong Twv otnv e&opTtnuévn LeTABANTY.

Health outcomes in patients with stable coronary artery disease following
myocardial infarction; construction of a PEGASUS-TIMI-54 like population in UK
linked electronic health records

This study estimates event rates of MI, stroke and death, bleeding and medication use in a
routinely treated UK population similar to the ongoing PEGASUS TIMI-54 trial
(NCT01225562) using the CALIBER linked electronic health records. The trial-equivalent
population was constructed by applying the selection criteria to patients in CALIBER
hospitalized with acute coronary syndrome (ACS) in 2005-2010 who remained stable in the
first year following their index ACS. Criteria for inclusion were Ml as the index ACS, aged
>50 and at least one of the following risk factors; >65 at stable CAD date, use of diabetes
medication, >1 prior Ml or eGFR<60 ml/min; and for exclusion: history of stroke, on dialysis
pre/post index MI or use of oral anticoagulants within 30 days. The primary composite
endpoint was M, stroke or cardiovascular death. 15,070 patients were identified with ACS
(10,084 MI) and at least one high risk factor was present in 76% (5512/7238) of those
remaining event-free 12 months following index MI. A further 1059 patients were excluded
from the trial-like cohort due to prior stroke (684), dialysis (46) or use of oral anticoagulant
(442). The trial-like population consisted of 4,453 stable post-MI patients (39% women,
median age 74 [IQR 67-82] years, 49% NSTEMI, 31% STEMI and 20% unclassified). Major
comorbidities were diabetes requiring medication (22%), kidney disease (27%), MI prior to
the index MI (24%), heart failure (26%), respiratory disease (29%) and peripheral arterial
disease (13%). Over a median follow-up of 1.5 (IQR 0.7-2.5) years 481 events were observed
(208 non-fatal MI, 97 non-fatal stroke, and 176 CVD deaths). Cumulative composite event
rates in the 1st, 2nd and 3rd year post-stable MI were 7.3% (6.4-8.1), 12.3% (11.1-13.5), and
17.7% (16.1-19.4). Incidence of bleeding requiring hospitalization in the first 3 years was 1.7
per 100 person-years, (4.8% per 100 person-years for any bleeding leading to healthcare
contact). Following index MI use of statins and aspirin doubled (~94% in the first year post-
MI), with >90% continuing these medications throughout the post-stable period. Use of
clopidogrel was 77% in the year following the index MI, but dropped to 42%, 20% and 16%
in the 1st, 2nd and 3rd year post stable CAD. In this real-world stable post-MI PEGASUS-
TIMI-54-like UK population with high use of secondary prevention medications subsequent
CVD event rates were high and bleeding rates were substantial. This highlights the need for
clinicians to monitor and balance the benefit vs. risk of antiplatelet therapy in these patients.
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