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Background & Aims: Accurate risk stratification for hepatocellular carcinoma (HCC) following the
achievement of a sustained virologic response (SVR) is necessary for optimal surveillance. We aimed to
develop and validate a machine learning (ML) model to predict the risk of HCC after achievement of an
SVR in individual patients.

Methods: In this multicenter cohort study, 1,742 patients with chronic hepatitis C who achieved an SVR
were enrolled. Five ML models were developed including DeepSurv, gradient boosting survival analysis,
random survival forest (RSF), survival support vector machine, and a conventional Cox proportional
hazard model. Model performance was evaluated using Harrel’s c-index and was externally validated in
an independent cohort (977 patients).

Results: During the mean observation period of 5.4 years, 122 patients developed HCC (83 in the
derivation cohort and 39 in the external validation cohort). An RSF model, based on seven parameters at
the achievement of an SVR, showed the best discriminative ability, with a c-index of 0.839 in the external
validation cohort and a high discriminative ability when patients were categorized into three risk groups
(p <0.001). Furthermore, using an app that has been made available online, this RSF model (termed the
SMART model) enabled the generation of an individualized predictive curve for HCC occurrence for each
patient.

Conclusions: We developed and externally validated an RSF model with good predictive performance for
the risk of HCC after an SVR. This model can be used for risk stratification and, subject to validation and
cost-effectiveness analysis, could be applied to personalized surveillance approaches in each country.

IxOA0: Eilval yvwoto OtL Petd tnv emiteuén SVR n emutipnon tou HKK Ba mpémel va cuveyiletal oe
aoBeveig pe éviovn lvwaon 1 autolg IOV TAUTOXPOVA £XOUV TTAPAYOVTEG KIVEGUVOU aVATTTUENG NTTOTLKAG
vooou (aAKOOA, PeTaBoAlkd oUVSpPOUO). e auth TNV avoadpoutkn HeAETn, ou SlevepynOnke os 1742
aoBevelg amo kévipa TG lamwviag, oL peUVNTES EMXElPNOAV va avantuouv Evav alyoplOpo Texvntng
vonuoouvng He okomo tnv poPAsdn tou kivduvou avantuéne HKK oe aoBeveic pe HCV Aolpwén petda
v enitevén SVR. Xpnotwomow)dBnkav 5 tadopeTikd HOVTEAQ, £K TwV OMolwv TNV KoAUTepn anodoon
eudavioe éva povtého RSF (random survival forest) pe tn xprion 7 mapau€Tpwy, mou oxetilovtal e ToV
ooBevn (katd oslpd Baputntag: nAwkia, awpometdAia, aFP, yGT, BMI, aABoupivn, AST tn otTyun tng
emniteuéng SVR) to omoio ovopdotnke SMART, evw Snuloupyndnke kat 181k edbappoyn UTOAOYLOOU
tou (https://smartmodel.streamlitapp.com/). O aAyoplOUOC AUTOC KATATACOEL TOUG a0BevVelC O TPELG
Slodopetikég opadeg (xopunAol, pétplou kat udpnlol kwdivou epdaviong HKK) kat ouvemnwg
UTtOSELKVUEL eKElVOUG TOUG aoBevelg, oTouCg omoioug evdexouévwe Ba umopoUoape va amopUyoUuE TN
erutipnon HKK, Adyw tou moAl xapnAou kwwdUvou gud@viorg Tou otnv 5etia petd tnv emiteuén SVR.
Etol, n emtipnon ywa tov HKK oe aoBeveic peta tnv emitevén tou SVR Ba umopolos va yivel

TIEPLOOOTEPO EEOTOUIKEUUEVN Kol va akolouBeital povo oe aoBeveic pétprou/udPniol KivdUvou
XpnolpomoLwvtag évav oAl mpoottod kal ¢Onvo alydplOpo pe dsdopéva, mou sival wg eni To mAsiotov
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YVWOTA. 2TOUG TepLoplopols BeBaiwg TG HeAETNG ocupmeplhapPBdvetal o €Aeyxo¢ Tou aAyopiBuou
QUTOU povo oe lanwveg aoBeveic, evw Ba Atav xpnolwun n emBeBaiwon TG AmMOTeEAECUATIKOTNTAG TOU
Kall 0 HeyaAUTEPEC KOOPTEG AOBEVWV.
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