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Introduction

Familial Hypercholesterolemia (FH) is an inherited disorder of lipid metabolism, characterized by
increased lowdensity lipoprotein cholesterol (LDLc) levels frombirth.The earlydiagnosis ofFHhasbeen
associated with a significant reduction in cardiovascular disease (CVD) risk [1]. Traditional clinical cri-
teria for FH diagnosis can however present important limitations: they are often very conservative,
retaining a high percentage of false positive cases, and generally rely on variables that are either absent,
such as records of family history, or very rare to find on individuals at pediatric age, such as physical signs
or presence of CVD. For these reasons, alternative classification algorithms, such as logistic regression
(LR)models, have been proposed [2]. In order for suchmodels to bewidely applicable, it is important that
they are previously validated across different populations. Themain purpose of this workwas therefore to
validate a LRmodel built from a sample of Portuguese children to classify FH in a pediatric sample from
Brazil.

Methods

The LRmodel was built from a sample of 364 subjects at pediatric age, from the Portuguese FH study.
Candidate predictor variables for the LRmodelwereAge, Gender, bodymass index z-scores (zBMI), cal-
culated according to the World Health Organization (WHO) guidelines [3], and a basic lipid panel,
constituted by total cholesterol (TC), lowdensity lipoprotein cholesterol (LDLc), high density lipoprotein
cholesterol (HDLc), and triglycerides (TG), assessed inmg/dL.FHmoleculardiagnosiswasperformedby
next generation sequencing (NGS) [4]. The validation data was constituted by a sample of 157 children
from Brazil, participants in HipercolBrasil study. Inclusion criteria consisted of not being under lipid
lowering therapy (LLT) at time of assessment, and having LDLc values >120 mg/ dL, for the Portuguese
sample, or >160 mg/dL, for the Brazilian cohort. The area under the ROC curve (AUROC) was used to
assess the quality of themodel in the original and validation datasets.Additionally, an extension of the LR
model was built, bymerging the Portuguese (PT) andBrazilian (BR) datasets, and re-estimating themod-
els’parameters, also incorporating a binary candidate variable referring to “country”. Statistical analysis
was performedusingRandRStudio software.

Results

Compared to the Portuguese sample, the Brazilian FH patients presented a more severe phenotype,
namely significantly higherTC (p=0.04), LDLc (p=0.02) andTG(p<0.01) values, and lowerHDLcvalues
(p=0.04).The equation for theLRmodel built from thePortuguese samplewas
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TheAUROC for this model was 0.88 for the Portuguese sample, and 0.80 when used on the Brazilian
sample.Whenmerging both datasets, significant predictor variables in the LRmodel were the same, plus
the binary categorical variable referring to “country”, and a significant interaction, between LDLc and
zBMI.The equation for this newLRmodelwas

The global AUROC of this model was 0.86. When applying the new equation solely to Portuguese
patients, theAUROCwas 0.88, and 0.81when applied to theBrazilian sample.This valuewas not far from
themaximumAUROCvalue obtainedwhen training aLRmodel on theBrazilian sample,whichwas 0.82.

Discussion

TheLRmodel trainedonlyon thePortuguese sampleyieldedanAUROCof0.88 in the training sample,
and anAUROC of 0.80 in the Brazilian testing sample. An extended model, trained with both samples
merged together, yielded the sameAUROC of 0.88 for the Portuguese sample, and an improvedAUROC
of 0.81 for the Brazilian sample, close to themaximumAUROC of 0.82, obtained by training a LRmodel
solely on theBrazilian sample. In spite of the phenotypical differences among the two samples, it seems to
be possible to validate and extend aLRmodelwith gooddiscriminatory ability for both cohorts.The use of
a binary categorical variable to adjust for the two countries should be facedwith caution, and furtherwork
is necessary to ensure that such differences can be attributed to the actual profile of the Portuguese and
Brazilian populations, and not to sample characteristics.
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