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Mpoyvwon: n mBavotnta VoG ATtOUoU va EUPaVIioEL P
KOTAOTOON O€ £Va XPOVLIKO dlaotnuo Le Baon To KAWLKO R un-
KALVLKO ToU mpodiA

MNopadyovtec KvOUVOU N TTPOYVWOTIKOL TTOPpAYOVTEC
MoAurapayovtikd TIPOYVWOTLKA LOVTIEAX (LeTaBOAN ekBAaoewy yLa
dladopouc mapayovieg kKivbuvou) 1 okop Kvduvou (risk scores)
2Kkomoc: BeAtiotonoinon KAWLKWY amodACEWV

KAwwknA xpnon
MoAAQ poVTEAQ, OXL cuXVN XPNoN
O@eparmeia N OxL;
Awaloyn n oxL;
AN Ko
Ouadeg KATAAANAEG yLO TIEPALTEPW EPELVA
Amotipnon anodoon¢ VOoOOKOUELWV, KALVIKWVY, KTA



MNapadelyuata

PAPP-A kat tplowpia 21 (cuvdépopo Down)
Moxvoapkia Kot KopOLayyeLOKr) VOCOC
Apgar score

Framingham cardiovascular risk score
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[MPOYVWOTLKO HOVTEAO
LLETEYYELPNTLKNC vavuTioc (24h)
]
1 2Kop = —2.28 + 1.27a + 0.65B8 + 0.72y + 0.786
-1 Omovu
a = OnAuko puAo
B = Hy HETEYXELPNTIKAC VOUTLOC N vAUTLAC TAELOLWTWVY

Y = UN-KAmviouo
O = XpNon UETEYXELPNTIKWY OTILOELO WV

1 Kivouvog=1/(1+erisk score)

Anaesthesia 2005:60:323-31



AMNQ KOLL...

A\OYOaPLOULOTIKO-YPOALKO MOVTEAO
AoOyapLlOULOTIKO LOVTEAO
MovteAo avaloyikwyv Kivduvwv katd Cox

[EVIKEULEVOL YPOLLULKAL LOVTEAQL
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APACHE Il AND RISK OF DEATH:
THE IMPORTANCE OF DISEASE
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TL B0 TTPETIEL VOL EYEL EVOL LOVTEAO®
™~ N M )
KAWvLKA Aoykn

AkpiBela (BaBuovounon kat SLaKPLTLKA EVXEPELAL)
AuvaTtotnTa YEVIKEVUONC (vs umepmpocappoyr/overfitting)

KAWLIKN QTTOTEAECHATIKOTNTA



LLOVTEAO Vvs. TIPOVLOTLKOTNTO
" r~ | O |

Ta TPOYVWOTIKA LOVTEAQ TtEPLYPAPOUV ApLOTA TOV
nAnBuopo amo tov omoio yevvnOnkav (“... a
snapshot in place and time...”).

[MPOYVWOTLKA LOVTEAQ # ALTLOAOYLKA LOVTEAQL

«Every causal factor is a predictor - albeit sometimes a
weak one - but not every predictor is a cause».

KaBoplopoc amoAlutou (OxL oxetikol) Kivduvou

BeAtiwon aélomniotiac = emkvupwon (validation)




Mooo kaAd SouAeveL To povteAo oe vea dedopeva
O€ OXEON ME T apXLka dedopeval.

EowTteplkn emikupwon (internal validation)

MNopodikn emikupwon (temporal validation)

E€wteplkn emikUpwon (external validation)



BaBpovounon kat OLakpLtki
EVYEPELQL

BaBuovounon (calibration)

2UyKpLon rapatnpnOeviwy kot mpoPAedpBeviwy
OTTOTEAECUATWVY

AlakpLtikn evxepeLa (discrimination)

Auvvatotnta SLaKpLoNG METAEYU QUTWV IOV EXOUV
(taBel) tnv EkBaon N oxt



[TPOYVWOTLKO LOVTEAO

Eere“aenukn’s vauriocs 324hz
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OVvNTOTNTO META OTTO XELPOUPYELD

TIOLYEOC EVTEPOU
-b

SLOKPLTLKN EVXEPELAL

Table 2 | Mortality aftercolorectal surgery in relation to number
of risk factors present in two cohorts?*

Initial cohort Validation cohort
Mo of

Mo of risk Noofdeaths/ Mortality (%) deaths/ Mortality
factors patients patients (%)

0 3/580 0.5 2/424 0.5

1 11/557 2.0 6/366 1.6

2 200223 9.0 11/153 7.2

3 9/56 16.1 2247 46.8
4 5/10 50.0 7/10 70.0
Total AB[1426 3.3 48/1000 4.8

BMJ 2009;338:b605



EuroSCORE (1995)

Table1| Predicted and observed mortality by EuroSCORE risk level
for Australian patients having coronary artery bypass grafting’

Observed Predicted
Noofdeaths/  mortality (%)  mortality (%)

EuroSCORE patients (95%C) (95%Cl)

0-2 (lowrisk) 8/1955 0.41{0.18t0 1.03 (0.99t0
0.80) 1.06)

3-5 (medium 17 /1996 0.85({0.50t0 3.90(3.87to

risk) 1.36) 3.94)

=6 (high risk) 87/1641 5.30(4.27to 8.52(8.39t0
6.50) B.65)

Total 1125592 2.00(1.65t0 4.25 (41610
2.40) 4.34)

BMJ 2009;338:b605



Table 3| Number (percentage) of preschool children developing

complications after presenting to primary care with acute cough
in relation to signs at presentation

Validation
Signspresent  Initialcohort cohort
Neither sign 10/153 (6) 13/95 (14)
Chestsignsonly 6/33(18) 429 (14)
Fever only 5/18 (28) 1/11(9)
Both signs 25 (40) 0/8(0)
Total 23/209(11) 18/143(13)

BMJ 2009;338:b605
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[Latl ta povteo 6 SouAsvouv:
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Characterstic Studles of major  Other Total
clinleal outcomas  studies (n=84)
(n=30) (n=54)

Yoar of publication
1099 1 (3%) 2 (4% 3 (4%)
2000 20TH) 1 2% 3 (4%
2001 & [20%) 12 (33%) 24 (29%)
2002 18 (BO%) 28 (52%) 45 (5E%)
2003 3 (10%) & (9%) 8 (10%)
Mallgnant disordar
Haematologcal D (30%) @ LTH) 12 (21%)
Solld turmour 21 {T0%) 45 (83%) BE (T9%)
Median (IR) number of samples
Total 62 (20-98) 30 (18-44) 3T (20-57)
spaciflc cancer 43 (24-53) 20 (13-26) 25 (15-45)
Microarray type
COMA 19 (53%) 3L(5TH) 50 (B0%)

Ao, — S A,
Medlan (IR} 26583 6936 To14
number of probes  (5317-18 &24) (4569-12 BO0) (553412 GO0)
Tralning
Indepandant D (30%) 17 (22%) 26 (31%)
Depandeant 8 (27T%) 20 (3T%) 28 (33%)

L 5%,

Indepandant 3 (L0%)
& (20%)
3 (10%)
18 (B0%)
one D (30%) 35 (55%) 44 (52%)
Twa to four 12 (40%) 11 (20%) 23 (27%)
Fhvia or rmora D (30%) 2(15%) 17 (20%)
Slgnificant assoclations reportadt
Yas 21 (T0%) 20 (37%) 41 (49%)
M D (30%) 34 (53%) 43 (51%)

Lancet 2003;362:1439-44.



Ta povteAa 6€ OouAevouy;
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MpoekBoAn # Emwkupwon
AgvutepoBabuia dpoviidba = npwtoBabuia dpovtida
AAN\oL mAnBuopol
Xpnotwkotnta
OupOdwWVOL OPLOUOL TIPOYVWOTLKWY TIOPAYOVTWV
Oupodwvol oplopot ekBacswv
AkplBelc peTpnoELC
AAN\OYEC OTO XpOVO
KaAUTEPEC TEXVIKEC
Mo omavia voonpata



Evnuepwon tou povielou

[TLo cuXVA YEVVLIOUVTOL VEQ LOVTEAQ TP AL
avavEWvVoVTaL NdN umapyovta

60 POYVWOTLKA LOVTEAQA YLa KOPKIVO pooTtoU

[MpoomaBela evnUEPWONC TOU LOVTEAOU UE VEQ
dedopeva



(TUTTOU TOU WLOVTEAOU
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MeAETeC avt

MeAetec nov e€etalouv TNV CUVOALKN
QTTOTEAECATIKOTNTO TOU MOVTEAOU WC TIPOC
netaBoAec os

ouunepldopq,

KALVIKEC eKBAOELC,

TIOPOALLETPOUC KOOTOUC-OTTOTEAECUOTLKOTNTOLG
O kaAAitepog oxedlaopog yia tn LeEAETN TOU
QVTLKTUTIOU TIPOYVWOTIKWY HOVTEAWV £lval oL
TUXOLLOTTOLNUEVEC KALVIKEC OOKLULEC KalL Ol
TUXOLLOTTOLNMEVEC KALVIKEC SOKLUEC opadwVv/KowvoTtnTag
(cluster randomized trials).
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Comparison of characteristics of validation study and impact study for prognostic models

Characteristic Validation study’
Control group Mo

Impact study

Yes. Index group includes doctors exposed to or
using the prognostic model; control group is usual
care (without using the model)

Design Prospective cohort (preferred); Cluster randomisation (preferred); before and after
retrospective cohort
Outcome Usually occurrence of event (eg, death, (Changein) doctors' decisions orbehaviour

complication, treatment response) aftera
certain time or follow-up period

Patient outcome (g, events, pain, guality of life)

Costeffectiveness of care

Follow-up Yes Mo, ifoutcomeisdoctors' decisions or behaviour
Yes, if outcome is patient outcome or cost
effectiveness of care

Statistical Model's calibration and discrimination Comparison of outcome between index and

analysisand  pefining particular risk groups by control group—eg, using relative risks, odds ratios,

reporting introducing thresholds or difference in means

Improving or updating a model (if needed)

BMJ 2009;338:b606
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Table 1. Feperting recommendations for tumor marker prognostic stodies (EEMARK)

INTRODUCTION
1. State the marker examined, the study objectives, and any prespecified hypotheses.

MATERTALS AND METHODS

Patients
2. Describe the characteristics (2.g., disease stage or comorbidities) of the study patients, including their source and mclusion and exclusion eriteria.
. 3. Describe treatments received and how chosen (e.g., randomized or mule-based).

Specimen characteristics
4. Describe type of biological material used (including control samples) and methods of preservation and storage.

Assay methods
5. Bpecify the assay method used and provide (or reference) a detailed protocol. meluding specific reagents or kits used, quality control procedures,
reproducibility assessments, quantitation methods, and scoring and reporting protocols. Specify whether and how assays were performed blinded to the study
endpoint.

Study desi
ﬁ? Stat;gtﬂe method of case selection, mcluding whether prospective or retrospective and whether stratification or matching (e g., by stage of disease or age) was
used. Specify the time period from which cases were taken, the end of the follow-up pericd, and the median follow-up time.
7. Precisely define all clinical endpoints exanuned.
8. List all candidate vanables imitially examined or considered for nclusion in medels.
9. Give rationale for sample size; 1f the study was designed to detect a specified effect size, give the target power and effect size.

Statistical analysis methods
10. Specify all statistical methods, including details of any vanable selection procedures and other model-building 1ssues, how meodel assumptions wers verified,
and how mussing data were handled.
11. Clanfy how marker values were handled m the analyses; if relevant, describe methods used for cutpomt determmation.

RESULTS

Data
12, Describe the flow of patients through the study, mcluding the munber of patients mcluded i each stage of the analysis (a diagram may be helpful) and reasons
for dropout. Specifically, both overall and for each subgroup extensively examined report the mmobers of patients and the munber of events.
13. Beport distributions of basic demographic characteristics (at least age and sex), standard (disease-specific) prognestic variables, and tomer marker, including
murbers of missing values.

Analysiz and presentation

14. Show the relation of the marker to standard prognostic vanables.

15. Present univanate analyses showing the relation between the marker and outcome, with the estimated effect (e.g., hazard ratic and survival probability).
Preferably provide stmilar analyses for all other vanables being analyzed. For the effect of a tumeor marker on a time-to-event outcome, a Kaplan—2eter plot
13 recommended.

14. For key mulfivariable analyses, report estimated effects (2.g., hazard ratic) with confidence mtervals for the marker and, at least for the final model, all other
variables mn the model.

17. Among reported results, provide estimated effects with confidence mntervals from an amalysis in which the marker and standard prognestic vanables are
1ncluded, regardless of their stanisfical significance.

18, If domne, report results of further investigations, such as checkang assumptions, sensitivity analyses. and mtemal validation.

DISCUSSION

19. Interpret the results in the context of the prespecified hypotheses and other relevant studies; include a discussion of limitations of the study.
20. Disenss implications for fiuture research and clinical value.




Take home message |

H avayvwpLon TpoyvwoTLKWVY TTapoyoviwy v lvol
TOUTOONUN UE TNV aVAyVWPELoN ALTLOAOYLKWVY TIOPAYOVTIWVY

Ta TPOYVWOTIKA LOVTIEAQ OEV TIPETIEL VAL ELVOL
LLOVOTIOPOLYOVTLKAL.

H xpnon vrepBoALkd TTOAAWV TIPOYVWOTIKWYV TIAPOLUETP WV
elval o SUoYPNOTN KAWVLKA KOl EMTIEPLEXEL TOV KIVOUVO
Twv Pevdwc OeTikwy anoteAsopatwy = 7-10
napotnpnoslc/ mapayovia KvdUvou

O kaAAitepog oxedlaouocg yla dnuioupyla Kat EMLKUPWON
TIPOYVWOTIKWY TIOPOAYOVTWV ELvalL OL LEAETEC KOOPTNC.



Take home message |l

H KAWLKN onpooio EVOG TPOYVWOTIKOU OVTEAOU
kaBopiletal amnod tnv duvatotnta Xpnong Tou Kol o€ AAAOUC
nAnBuaopouc (yevikeuon).

[MPOYyVWOTIKA HOVTEAD XWPLS eTKUpwaon Sev €xouv BEon
oTNV KAWLKN Ttpagn.

H emukUpwon Ba mpemel va eival aveéaptntn (e€wteptkn).
H amAotnta kat n aflomiotio Oa mpemneL va eivat Baotka
XOLPAKTNPLOTIKA EVOC TIPOYVWOTLKOU HOVTEAOU.

O kaAAitepoc oxeSLOOUOC yLa TN LEAETN TOU QVTIKTUTIOU
TIPOYVWOTIKWVY LOVTEAWV €1Vl OL TUXOLLOTIOLNLEVEC KALVLKEC
OOKLUEC KOl OL TUXOLOTIOLNUEVEC KAWVLKEG OOKLUEC
opadwv/kowotntag (cluster randomized trials).



