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Abstract

Objective: To provide an overview of prediction models for risk of cardiovascular disease (CVD) in
the general population.

Design: Systematic review.
Data sources: Medline and Embase until June 2013.

Eligibility criteria for study selection: Studies describing the development or external validation
of a multivariable model for predicting CVD risk in the general population.

Results: 9965 references were screened, of which 212 articles were included in the review,
describing the development of 363 prediction models and 473 external validations. Most models
were developed in Europe (n=167, 46%), predicted risk of fatal or non-fatal coronary heart disease
(n=118, 33%) over a 10 year period (n=209, 58%). The most common predictors were smoking
(n=325, 90%) and age (n=321, 88%), and most models were sex specific (n=250, 69%).
Substantial heterogeneity in predictor and outcome definitions was observed between models, and
important clinical and methodological information were often missing. The prediction horizon was
not specified for 49 models (13%), and for 92 (25%) crucial information was missing to enable the
model to be used for individual risk prediction. Only 132 developed models (36%) were externally
validated and only 70 (19%) by independent investigators. Model performance was heterogeneous
and measures such as discrimination and calibration were reported for only 65% and 58% of the
external validations, respectively.

Conclusions: There is an excess of models predicting incident CVD in the general population. The
usefulness of most of the models remains unclear owing to methodological shortcomings,
incomplete presentation, and lack of external validation and model impact studies. Rather than
developing yet another similar CVD risk prediction model, in this era of large datasets, future
research should focus on externally validating and comparing head-to-head promising CVD risk
models that already exist, on tailoring or even combining these models to local settings, and
investigating whether these models can be extended by addition of new predictors.

Published by the BMJ Publishing Group Limited. For permission to use (where not already granted under a

licence) please go to http://group.bmj.com/group/rights-licensing/permissions.

MaTepuansl:

1. TNpoaHanu3npoBaHo 212 nybnukauum n 363 NPOrHO3HbIX MOAENN

2. Hawnbonee nonynspHbie MOAeNM NPOrHoO3MpyoT aTtasibHble N HedaTallbHble
ncxoabl UBC u passutue CC3

3. B cpegHeM Moaenu uUCrnosb3yloT 7 BXOAHbLIX NMapaMeTpoB (NpeanuKTopoB),
noaasnstoLlee 60nbLWNUHCTBO NCMOMb3YIOT OAMH U TOT e Habop: non,
BO3pacCT, KypeHue, All, XxonectepuH u T.A.

4. Habopbl AaHHbIX, NCMOIb30BaHHbIE AN CO3AaHNa MoAenen, coaepxanu ot 51
0o 1,189 MnH. nauneHToB

BbIBOAbI:

1. Pa3paboTaHOo C/AULLIKOM MHOIO aaropuTtMOB U LKan oueHkn CC-pucka

2. 64% cylwecTBYIOLWMX MOAENEN W LKA HAKOrAa HE NPOXOAMIN BHELLHIO

BaSiMAaLUMI0. OTO CO3AaET COMHEHUS B TOYHOCTU B peanibHOU KIMHUYECKOM

NpaKTUKE U NO3TOMY 06OCHOBAHHOCTUN UX NMPUMEHEHUS.

HeobxoanMo noBbILLEHWE AOBEPUS K MOAENSAM: HE3ABUCMMas BaanaaLIMS

HeobxoanMa apganTtaumsa Moaenen K f1oKasnbHbIM YCI0BUSM U NOBbLILLEHNE

MPOrHOCTUYECKON TOYHOCTM NyTeM A06aBeHNs HOBbIX NPeAUKTOPOB

5. Hy>XHO cocpenoTounTCcs Ha BCTpanBaHumM Mmoaenen B APM Bpauen u
yaydlleHme ux paboTbl B peanbHON KIMHUYECKOU MPaKTUKE
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Coaep>xano Bceé MMHUMaJsbHO-
HeobxoanMble PakTbl O NPUMEHEHUN
MaLLWUHHOIo oby4yeHns anst oLeHKu
cepe4YHO-COCYANUCTbIX PUCKOB U
BEPOSTHOCTN BO3HUKHOBEHMUS
cobbiTnK, cBsa3aHHbIX ¢ CC3
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Q «

DaKTUYECKN, aKTUBHOE U3YyUYEHME NEPCNEKTUB NPOrHO3HOMN aHANUTUKM
Ha ocHoBe VA BeneTca ToNbKO nocnegHue 5 nert

2011 — 2017: nocTteneHHbIN
POCT UHTEpeca, Nnepsble
3Ha4YnMble pe3yrbTaThl

1998 — 2010: egnHNYHbIE
paboThbl
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lccneooBaHUSA Mo Lengam

N3ydeHne TOYHOCTU Pas3INYHbIX
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IccnenooBaHUsa Mo UCTOMHUMKAM OaHHbIX ang ML
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BoiBoabl nepBbIX uccnegosarenen (2012-2017 r)

1.

Mogenu malunHHOro oby4yeHuUa MoryT aBToMaTUYECKH
aHann3npoBaTb MHJOPMAaLMIO N3 3ANEKTPOHHbLIX MegULMHCKUX
kapT (OMK) n npaBatb pa3Hoobpa3Hbie U TOYHbIE OLIEHKNA
BEPOATHOCTM HACTYNNEeHUA pasnmnyHbIX COObITUN (MPOrHO3bI)

TexHonormm NLP MOXHO ncnonb3oBaTb A co3aaHUA MoOeneun
aBTOMaTn4deckoro naene4vyeHuna gaHHbix 3 SMK. [na pabotbl
CITIBP mn nporHosHbix moaenen He TpebyeTcs pyyHyto BBO
OAHHbIX Bpavamu

[TlpmeHeHne MallMHHOro oby4yeHnsa No3BONAET UCMNOSb30BaTh
HeorpaHM4YeHHOE KONMMYeCTBO NPEANKTOPOB (bMomMepKepoB), UYTO
HEBO3MOXXHO MPU OLIEHKE PUCKOB Bpayom

[TpuMeHeHne MallnMHHOro 0by4yeHmnst NO3BONSAET OTKPbIBATb
HOBblE Hay4Hbl€ JaHHblE O BIMAHUM Pa3fNYHbIX BUOMapKepoB Ha

TeyeHne bonesHn



@ Sk
Mogenun malmnHHoro obyyeHnsa TouHee NobbIX LWKan OLEeHKNU prUcKa

Vv /icnonb3oBaHWe MalUMHHOIo 0by4YeHuns NO3BONAeT co3gaBaTb Oonee ToYHbIE MPOrHo3HbIE MOAENN
Ha OCHOBE TeX XXe NPU3HAKOB, YTO UCMNONb3YKTCA B anroputMax KnuH. pekomeHgauunm mn Lwkan

Vv Nx moxHo BcTtpamBaTb B CI1INBP, aBTomaTnyeckmn n komnnekcHo aHannanposatb AMK no
HeorpaHM4YeHHOMY CIMUCKY LeneBbiX cobbiTUK / 3aboneBaHnn

UccnepoBaHue AauHble AUC wkanbl ANE
odoy4yeHus Moaenu
VanHouten JP, BbigBneHne nauneHTOB C BbICOKUM 20 TbIC. NAUNEHTOB, TIMI, GRACE, RF,
2014 puckom pasutnsa OKC 88 npunsHaka 0.623 0.849
Renu Narain, 2015 [lporHo3unpoBaHue passutuna CC3 6 TbiC. NALNEHTOB Hkana Clz)pfglMHrema, %l\ég
Motwani M. 2017 [IporHo3mpoBaHue 5-NeETHEN 10 Tbic. nauneHToB, LUWkana ®pamuHrema, LogitBoost,
cMepTHOCTU nauuneHToB ¢ CC3 69 npmn3HakoB 0.61 0.79
Stephen F. Weng, OueHka pucka passutmna CC3 un 378 ThIC, K. pekomeHaaumy NN
y nauneHTtos, 30 AHA/ACC
2017 OCINOXHEHUN OT HUX 0.764
NPU3HAKOB 0.728
Jae Kwon Kim, 4 TbIC. NALUMEHTOB, Llkana ®pamuHrema, NN-FCA,

2017 [TlpenckasaHue passutunsa NbC

16 Nnpu3HaKkoB 0.393 0.749

['yces A. B., lNaBpunos [. B., Hosuukwnit P. 3., Ky3Heuosa T. 0., bonuos C. A. CoBepLLUEHCTBOBaHNE BO3MOXHOCTEN OLIEHKN CEpAEYHO-COCYANCTOrO pMUCKa Npy NOMOLLM METOAOB MaLUMHHOMO 06y4YeHNsi. POCCMMCKMNIA KapaAMONOrMYECKNIA XKy pHar.
2021;26(12):4618. doi:10.15829/1560-4071-2021-4618



BonbLine gaHHble No3BONAT OOPOTLCHA C Aerpagaumen TOHHOCTU

V' Vcnonb3oBaHne 60nbLUNX JAHHbIX, XenaTenbHOo NonynaunMoHHOro CBOUCTBA, NO3BoSdeT
obecnevnTb CTabunbHOCTb METPUK MOAENN B pearibHOW KIMHNYECKOW NpaKTUKe

YV [NoBbILLeEHNE YMcna BXOOHbIX MPU3HAKOB B MOAENb NMO3BONAET NOBbICUTbL TOYHOCTb MPOrHO30B

Vv KayecTtBO moaenen 3aBUCUT OT Ka4ecTBa U NONMHOTbI AaHHbIX

Chol E, 2017 PaHee BbisBneHne cepaevHom 265 ThIC.
18 TbIC. NpU3HaKOB 0.833

CLUA HeJOCTaTO4YHOCTU NayMeHTOoB
Ye CL2018 [1IporHo3npoBaHue rmnepToHnn B 823 ThIC. 15 ThiC. MPU3HAKOE 0917
Kutaun TedyeHue 1 roga nauneHToB
Rasmy L, 2018 [1lpenckasaHue pasBuTnAa cepaevyHou 1,3 MIH. 15 ThIC. NPU3HAKOB 0.82
CLUA HeJOCTaTO4YHOCTU NayMeHTOoB
Park J, 2019 'lporHoavposarme . 514 ThbIC.

LepebpoBacKynsapHbIX COObITUN Y 1385 npu3HakoB 0.806
HOxxHasa Kopes NnaLuneHTOB

nauneHToB c Al
Alaa AM, 2019 [IporHo3npoBaHme pas3BuUTUA 423 ThIC. 473 npusHaka 0774

BennkobputaHums pas3nnyHbix CC-cobbITnN nayMeHToB

['yces A. B., lNaBpunos [. B., Hosuukwnit P. 3., Ky3Heuosa T. 0., bonuos C. A. CoBepLLUEHCTBOBaHNE BO3MOXHOCTEN OLIEHKN CEpAEYHO-COCYANCTOrO pMUCKa Npy NOMOLLM METOAOB MaLUMHHOMO 06y4YeHNs. POCCMMCKMIA KapaAMONIOrMYECKNIA XKypHar.
2021;26(12):4618. doi:10.15829/1560-4071-2021-4618



Q «
BbiBOObI nccnegoBatenen nocnegHux net (2018-2021)

1. Pa3snuyHble MeToabl MAalLUMHHOIMO OOy4YeHUA gatoT pasHy TOYHOCTb MOAESNN, MO3TOMY
npu nx cosgaHum LernecoobpasHo UCNosib3oBaTh BECb AOCTYMNHbIN MaTEMaTUYECKUN
annapart ans Bbibopa Hanboree ToO4HON BEPCUN

2. TOYHOCTb MPUMEHEHUA OQHOU U TOW XXe MOAENN B Pa3HbIX CUTYALIUAX MOXET
CYLLECTBEHHO OTNMYaTbLCH, B TOM YMCe OHa MOXET ObITb pa3HOU B pa3HbIX
MeOMLMHCKUX OpraHmnsaumnax, pacax, rpynnax Bo3pacTtoB U gaxe OoTnn4aTbCA B
3aBMCUMOCTM OT Yncra BpadyebHbIX OCMOTPOB

3. Mopgenun rmybokoro oby4eHmnst Kak npaBuno garT MakCumMarnbHYyH TOYHOCTb padoThl
moaenun. Bmecte ¢ 9TUM OHM HE MOTyT ODOBbACHUTL, MOYEMY MOAENb NPULLISIa K CBOEN
oLieHKe (npobrnema «4epHOoro ALnKka»)

4. Llenecoobpa3Ho obecnevnBaTb Busyanm3auunio HangeHHbIX CBA3EU MeXOy BXOOAHbIMU
npu3HakamMm n NCXodom, YTobbl Bpay NoHMMars peaynbratbl paboTbl NPOrHO3HOW MOAENM

5. Y pa3sHbiX 3aboneBaHnUn 1 cobbLITUXA CBOM COCTaB NPU3HAKOB U UX BKNaga B TOYHOCTb
MOAEnn, No3ToOMy LienecoobpasHo UCMosb30BaTb aHCaMbrb pas3nUYHbIX Moadenen ans
nporHo3npoBaHms CC-cobbiTnK, a He NbiTaTbCH co3aaBaTb OAHY YHUBEPCAnbHYIO
mogenb Ha Bce CC3

6. MeTpukn TOHHOCTU MOOENN KaK NpaBuUno gerpagmpyroT B pearnbHOWU KIMMHUYECKON
NpakTuKe



Q «
3akntoveHune: npumeHeHne M gna npodounaktmkm CC3

1. Camble nyduwme nokasatesini TOMHOCTU NMPOTrHO3HbIX Moaeneu ObInu MOJ1y4EHbI B pa60Tax:
* OCHOBAHHbIX Ha BonbLLIKMX Habopax AaHHbIX
* LLIWPOKOM MCIMOSIb30BAHNN CaMbIX pa3HOOBOpPa3HbIX BXOAHbIX MpuU3Hakax
* CODBITUAX C KOPOTKUM CPOKOM MNpeackasaHus (Yacbl, AHU UM MecsLbl)
* TLWATENbHOW NoaroTtoBke Habopa AaHHbIX U cpaBHEHUN pa3nnyHbiX meTtogos MO

2. [Nnowapgb noa kpmuesoun (AUC) He aBnaeTcs JoCcTaTtoMHOU METPUKOWU KayecTBa.
Llenecoobpa3Ho ncrnonb3oBaTb OTAENbHbIM pacyeT YyBCTBUTENBLHOCTU, CNELUNIUYHOCTU U
NPOrHocTn4yeckux LieHHocten 1ro n Oro Knaccos.

3. lns obecnevyeHns npuemremoro Ka4yecTtsa (TOYHOCTWN) MoAEeNen Heobxoanmo

MCNnosib3oBaTb HAOOP JaHHbIX, OTBEYAOLWMX CNeayroLwmnm TpedboBaHUAM:

B KayecTBe UCTOYHMKA - OaHHble pearibHou KnnHuveckon npaktmkm (RWD) He meHee Yem 10 pasnmnyHbIx
MeOULMHCKNX opraHu3aunn, xenaTternbHO pa3HOro TepputopmanbHOro pacnosioXKeHus

* KonunyectBo 3anuncen - He meHee 20 TbIC. YHMKAnNbHbIX NaLNEHTOB
« Konn4yectBo BXOAHbIX NPU3HaKoOB - He MeHee 20 napamMeTpoB, BKIMOYaa 00LEN3BECTHLIX paKkTopbl pUcKa
« OOpaboTka NponyLeHHbIX 3HAYEHUN C COXPAHEHNEM TaKMX 3arnceun

« CoxpaHeHune gucbanaHca knaccoB Ansa npeaoTBpalleHns aerpagauum kadyectsa Modernen npu peanbHOM
NPUMEHEHUN

* CpaBHeHne MakcnumarnbHO BO3MOXHOro Ymucna metonos MO n apxutekTyp
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