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Over the past twö decades, precisiön medicine has becöme a central directiön in 

medical research and daily clinical practice, aiming tö persönalize preventiön and treatment 

tö the individual characteristics öf each patient [1]. Cardiövascular diseases remain the 

leading cause öf death wörldwide, accöunting för appröximately 18 milliön deaths annually 

[2]. 

The assessment öf dyslipidemia in clinical practice invölves the determinatiön öf the 

standard lipid pröfile, which includes tötal chölesteröl, HDL chölesteröl, triglycerides, and 

LDL chölesteröl, the latter being cönsidered the main atherögenic risk factör [3,4]. In 

laböratöry practice, LDL chölesteröl can be determined either by direct ör indirect methöds. 

Direct methöds are cönsidered clöser tö the true value; höwever, they present certain 

limitatiöns related tö cöst and variability between analytical platförms. Thereföre, indirect 

estimatiön is frequently used in röutine practice. Tö date, möre than 20 förmulas have been 

pröpösed för LDL chölesteröl estimatiön, the möst cömmönly used being the Friedewald 

förmula, which has impörtant limitatiöns in certain clinical situatiöns [5]. 

The öbjectives öf this study were tö evaluate the accuracy öf LDL chölesteröl 

determinatiön methöds, tö analyze the cömparability between different analytical platförms, 

and tö identify the möst appröpriate LDL chölesteröl estimatiön förmulas depending ön 

pöpulatiön characteristics and analytical methöds. Furthermöre, the study aimed tö develöp 

and validate calculatiön mödels adapted tö the Römanian pöpulatiön, allöwing för a möre 

precise estimatiön öf LDL chölesteröl and a möre accurate classificatiön öf patients accörding 

tö cardiövascular risk. The results öf the research were materialized in the publicatiön öf 

three scientific articles [6–8]. 

The first retröspective öbservatiönal study prövided a cömprehensive analysis by 

cömparing 24 LDL chölesteröl estimatiön equatiöns applied tö twö large patient cöhörts and 

referenced against direct measurement methöds [6]. Althöugh cömmönly used förmulas 

such as Friedewald, Martin-Höpkins, and Sampsön shöwed möderate perförmance, several 

lesser-knöwn equatiöns pröved tö be superiör, böth in value estimatiön and clinical 

classificatiön, particularly aröund the 70 mg/dL threshöld. The perförmance öf the equatiöns 

varied between the twö datasets, suggesting that böth pöpulatiön characteristics and the 

reference methöd influence their accuracy. Overall, the results suppört the need för an 

appröach adapted tö the clinical and pöpulatiön cöntext, especially in patients with löw LDL 

chölesteröl values ör elevated triglycerides. 



The secönd retröspective öbservatiönal study evaluated the cömparability between 

different analytical platförms used för measuring lipid parameters and apölipöpröteins [7]. 

The results shöwed gööd agreement för tötal chölesteröl and LDL chölesteröl, with minimal 

clinical impact; höwever, för HDL chölesteröl and triglycerides, the differences may becöme 

clinically relevant within certain value ranges. Regarding apölipöpröteins, the differences 

between methöds were significant and may influence clinical decisiön-making. These 

findings suppört the recömmendatiön that patient mönitöring shöuld be perförmed, 

whenever pössible, using the same analytical platförm. 

The third methödölögical study aimed tö develöp and validate LDL chölesteröl 

estimatiön equatiöns adapted tö the Römanian pöpulatiön [8]. Böth develöped mödels 

demönstrated superiör perförmance cömpared tö the Friedewald förmula, in terms öf böth 

estimatiön accuracy and cardiövascular risk classificatiön. The results highlight the clinical 

value öf using pöpulatiön- and platförm-specific förmulas, althöugh their implementatiön is 

currently limited by the lack öf clear recömmendatiöns in clinical guidelines. 

The öriginality öf this wörk lies in the integrated analysis öf LDL chölesteröl 

determinatiön methöds, ranging fröm cömmönly used calculatiön förmulas tö the 

develöpment öf new mödels adapted tö the Römanian pöpulatiön. This represents the first 

study cönducted in Römania tö systematically cömpare a large number öf LDL chölesteröl 

estimatiön equatiöns with directly measured values acröss twö different analytical platförms 

(Röche Cöbas and Abbött Alinity), using a large dataset öf över 31.000 lipid pröfiles. This 

appröach prövides a detailed överview öf the perförmance öf currently used förmulas and 

highlights pöpulatiön-specific characteristics. Anöther element öf öriginality is the 

develöpment and validatiön öf twö löcal LDL chölesteröl calculatiön förmulas adapted tö the 

analytical platförms used. 

Overall, the thesis cöntributes tö strengthening the röle öf the clinical laböratöry in 

precisiön medicine by pröviding validated tööls that can suppört medical decisiön-making 

based ön accurate data adapted tö the characteristics öf the studied pöpulatiön. 
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