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Over the past two decades, precision medicine has become a central direction in
medical research and daily clinical practice, aiming to personalize prevention and treatment
to the individual characteristics of each patient [1]. Cardiovascular diseases remain the
leading cause of death worldwide, accounting for approximately 18 million deaths annually

[2].

The assessment of dyslipidemia in clinical practice involves the determination of the
standard lipid profile, which includes total cholesterol, HDL cholesterol, triglycerides, and
LDL cholesterol, the latter being considered the main atherogenic risk factor [3,4]. In
laboratory practice, LDL cholesterol can be determined either by direct or indirect methods.
Direct methods are considered closer to the true value; however, they present certain
limitations related to cost and variability between analytical platforms. Therefore, indirect
estimation is frequently used in routine practice. To date, more than 20 formulas have been
proposed for LDL cholesterol estimation, the most commonly used being the Friedewald
formula, which has important limitations in certain clinical situations [5].

The objectives of this study were to evaluate the accuracy of LDL cholesterol
determination methods, to analyze the comparability between different analytical platforms,
and to identify the most appropriate LDL cholesterol estimation formulas depending on
population characteristics and analytical methods. Furthermore, the study aimed to develop
and validate calculation models adapted to the Romanian population, allowing for a more
precise estimation of LDL cholesterol and a more accurate classification of patients according
to cardiovascular risk. The results of the research were materialized in the publication of
three scientific articles [6-8].

The first retrospective observational study provided a comprehensive analysis by
comparing 24 LDL cholesterol estimation equations applied to two large patient cohorts and
referenced against direct measurement methods [6]. Although commonly used formulas
such as Friedewald, Martin-Hopkins, and Sampson showed moderate performance, several
lesser-known equations proved to be superior, both in value estimation and clinical
classification, particularly around the 70 mg/dL threshold. The performance of the equations
varied between the two datasets, suggesting that both population characteristics and the
reference method influence their accuracy. Overall, the results support the need for an
approach adapted to the clinical and population context, especially in patients with low LDL
cholesterol values or elevated triglycerides.



The second retrospective observational study evaluated the comparability between
different analytical platforms used for measuring lipid parameters and apolipoproteins [7].
The results showed good agreement for total cholesterol and LDL cholesterol, with minimal
clinical impact; however, for HDL cholesterol and triglycerides, the differences may become
clinically relevant within certain value ranges. Regarding apolipoproteins, the differences
between methods were significant and may influence clinical decision-making. These
findings support the recommendation that patient monitoring should be performed,
whenever possible, using the same analytical platform.

The third methodological study aimed to develop and validate LDL cholesterol
estimation equations adapted to the Romanian population [8]. Both developed models
demonstrated superior performance compared to the Friedewald formula, in terms of both
estimation accuracy and cardiovascular risk classification. The results highlight the clinical
value of using population- and platform-specific formulas, although their implementation is
currently limited by the lack of clear recommendations in clinical guidelines.

The originality of this work lies in the integrated analysis of LDL cholesterol
determination methods, ranging from commonly used calculation formulas to the
development of new models adapted to the Romanian population. This represents the first
study conducted in Romania to systematically compare a large number of LDL cholesterol
estimation equations with directly measured values across two different analytical platforms
(Roche Cobas and Abbott Alinity), using a large dataset of over 31.000 lipid profiles. This
approach provides a detailed overview of the performance of currently used formulas and
highlights population-specific characteristics. Another element of originality is the
development and validation of two local LDL cholesterol calculation formulas adapted to the
analytical platforms used.

Overall, the thesis contributes to strengthening the role of the clinical laboratory in
precision medicine by providing validated tools that can support medical decision-making
based on accurate data adapted to the characteristics of the studied population.
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