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Preventing and managing atherogenic risk 
3-/.'*0�(4*�+5�/6�7(6''(�/-+�0�5+�8/-+.79�
reduce the incidence of cardiovascular 

(�0)-0)��+�-(47.6''(�:��;�
A comprehensive review of international studies 

on the early detection and prevention of cardiovas�
cular diseases highlights several screening algo�
rithms for identifying children with atherogenic 
*�01�3-/.'*0<�,-*.�/47-*79�(907�,�()=�-�:�<�<�<��;�

Based on these insights, we developed a tailored, 
0.),?�0)�-,,*'-/6�3'*�=-+-5�+5��1*-�+�-+�,)�
diatric patients with the goal of identifying chil�
dren with atherogenic risk factors, including famil�
ial hypercholesterolemia (FH), and implementing 
timely treatment and preventive measures.

The aim of this study is to develop and evaluate 
a personalized treatment and prophylactic program 
focused on managing lipid levels and reducing car�
diovascular risks in pediatric patients diagnosed 
with FH.

To achieve the outlined ���
	�
�
�, several key 
tasks were undertaken: auxological assessment of 
children with FH, analysis of their nutritional pro�
files and dietary compliance, evaluation of 
6)-7.6�*)7-.)(�G4-7�.9�'3�7�3)��IJK'L�, assessment 
of physical activity energy expenditure (PAEE), 
-+(�-+-790�0�'3�.6)�*�)N.)+()(�7�,�(�,*'87)0��#+0.*4�
mental cardiovascular studies, including ECG, 
echocardiography, and triplex scanning of the com�
='+�/-*'.�(�-*.)*9�.'�=)-04*)��+.�=-�=)(�-�.6�/1�
+)00�-+(�-+17)�R*-/6�-7��+()N�?)*)�-70'�,)*3'*=)(��
Additionally, circulating levels of dephosphorylat�
)(�4+/-*R'N97-.)(�=-.*�N�S7-�,*'.)�+��(,�4/�
&SU�<�-�=-*1)*�'3�V-0/47-*�?-77�=�/*'/-7/�8/-.�'+<�
were determined.

The developed approach involves sequential 
0.),0�.6-.�/'=,*)6)+0�V)79��+.)5*-.)�/7�+�/-7<�7-�
boratory, and instrumental data to establish diag�
nosis and provide personalized recommendations 
tailored to each patient.

���
�
���������
�����������
������
W�*).*'0,)/.�V)�0.4(9�?-0�/'+(4/.)(�'+�,)�

diatric patients from various regions of Ukraine 
who were treated at the Department of Cardiology 
'3�.6)��9�V�Z�.9�Z6�7(*)+[0�Z7�+�/-7�I'0,�.-7�\��

�������	� criteria�3'*�.6)�0.4(9�?)*)"�-�/'+8*=)(�
diagnosis of familial hypercholesterolemia for at 
7)-0.���='+.60<�-5)�R).?))+���-+(����9)-*0<�-(6)*�
)+/)�.'�,*)0/*�R)(�7�,�(�7'?)*�+5�.6)*-,9�-+(�-+�

-,,*',*�-.)�(�).��ZI#L�����:�;<�0�5+)(��+3'*=)(�
consent of the child and parent(s) (or legal 
guardian(s)).


������	� criteria were withdrawal of informed 
/'+0)+.<�-5)�7)00�.6-+���9)-*0<��+.)**4,.�'+�'3�7�,�(�
7'?)*�+5�.6)*-,9�]��='+.6<�,*)0)+/)�'3�-�/'+(�.�'+�
other than FH causing lipid metabolism disorders 
(diabetes mellitus, hypothyroidism, nephrotic syn�
drome, chronic kidney disease, primary cholangitis, 
'R0.*4/.�V)�^-4+(�/)<�'R)0�.9<�Z406�+5[0�09+(*'=)<�
pheochromocytoma, etc.); or intake of medications 
known to affect lipid metabolism (amiodarone, 
.6�-`�()�(�4*).�/0<�R).-�R7'/1)*0<�574/'/'*.�/'�(0<�
estrogens, androgens, immunosuppressants, anti�
/-+/)*�-5)+.0<�-+.�,09/6'.�/0<�I#j���,*'.)-0)��+�
hibitors, anticonvulsants, retinoids, growth hor�
mones and others).

W�.'.-7�'3�����/6�7(*)+�?)*)�-00)00)(�R).?))+�
{-+4-*9�-+(��)/)=R)*�����<�'3�?6'=����=).�.6)�
inclusion criteria and agreed to participate in the 
study. The informed consent was obtained from 
both the children and their parent(s) or legal 
guardian(s).

Children diagnosed with FH were included in 
the study group (hereinafter referred to as «FH pa�
.�)+.0|�'*�}~I�5*'4,|���+����<�?�.6�(�-5+'0)0�
established using the Dutch Lipid Clinic Network 
/*�.)*�-�:�;���6)�/6�7(*)+[0�-5)0�*-+5)(�3*'=���.'�
� �9)-*0<�?�.6�-�5)+()*�(�0.*�R4.�'+�'3�����R'90�
-+(�����5�*70���6)�/'+.*'7�5*'4,�/'+0�0.)(�'3�
6)-7.69�,))*0��+�������6)�/6�7(*)+�?)*)�0.*-.�8)(�
R9�-5)�-+(�0)N<�?�.6�-5)�5*'4,0�()8+)(�-//'*(�+5�
.'��I��54�()7�+)0"���!�9)-*0<�������9)-*0<�-+(�
������9)-*0���6)�5*'4,0�?)*)�*),*)0)+.-.�V)��+�
terms of age and sex.

Blood samples were collected after an overnight 
3-0.�����6'4*0��.'�=)-04*)�.'.-7�/6'7)0.)*'7���Z�<�
7'?�()+0�.9�7�,',*'.)�+�/6'7)0.)*'7��L�L�Z<�/-7/4�
7-.)(�40�+5�~*�)()?-7([0�3'*=47-��:��;<�6�56�()+0�.9�
7�,',*'.)�+�/6'7)0.)*'7��I�L�Z�<�.*�579/)*�()0�
��S�<�-,'7�,',*'.)�+�W���W,'W��<�-,'7�,',*'.)�+�
���W,'��<�-+(�7�,',*'.)�+��-���%'+�I�L�/6'7)0�
.)*'7�?-0�/-7/47-.)(�-0��Z�=�+40�I�L�Z��J)=+-+.�
/6'7)0.)*'7��*Z��?-0�/-7/47-.)(�-0��Z�=�+40�L�L�Z�
=�+40�I�L�Z��$4R^)/.0[�R7''(�,7-0=-�?-0�-70'�40)(�
.'�G4-+.�39�.6)��+-/.�V)�(),6'0,6'*97-.)(�4+/-*�
R'N97-.)(��(,�4/���0'3'*=�'3�=-.*�N�S7-�,*'.)�+�
�#�$��$�$�#+-�.�3�&SU������'+�.6)�#�$��$�$�
&47.����0/�,7�+)�W4.'=-.)(�$90.)=�

The study was conducted in accordance with the 
Declaration of Helsinki and Convention on Human 
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Rights and Biomedicine, the Council of Europe, 
and Ukrainian laws governing research on human 
04R^)/.0�

����
��
	���������
���Auxological parameters, in�
cluding body weight, height, and body mass index 
(BMI), were measured in surveyed children using 
routine anthropometric methods. Additionally, ca�
*'.�(��+.�=-�=)(�-�.6�/1+)00��/#&���-+(�.6)�-+17)�
brachial index (ABI) were assessed to evaluate vas�
cular health. Electrocardiography (ECG) and 
echocardiography were also conducted on all sub�
^)/.0�3'77'?�+5�0.-+(-*(�,*'.'/'70�.'�-00)00�/-*(�-/�
function and structure.

The KINDL��G4)0.�'++-�*)�:��;�-+(�.6)�Z6�7(�
�'4.6�U690�/-7�W/.�V�.9�K4)0.�'++-�*)��Z���UWK��
:�;�?)*)�40)(�.'�)0.-R7�06�.6)�G4-7�.9�'3�7�3)�-+(�
physical activity levels, respectively.

The KINDL� is a comprehensive tool for assess�
�+5�IJK'L��+�/6�7(*)+�-+(�9'4+5�,)',7)�-5)(�
��9)-*0�-+(�'V)*���6)��#%�L��/'+0�0.0�'3����L�1)*.�
0/-7)��.)=0�*)7-.)(�.'�0�N�='(47)0"�,690�/-7�?)77�
R)�+5<�)='.�'+-7�?)77�R)�+5<�0)73�)0.))=<�3-=�79<�
friends, and daily activities (school or kindergar�
ten). The subscales of these six modules were com�
bined to produce an overall score. Participants an�
0?)*)(� G4)0.�'+0� '+� -� ��,'�+.� L�1)*.� 0/-7)�
�����+)V)*<�����*-*)79<�����0'=).�=)0<�����'3.)+�-+(�
����-7?-90���W77�04R0/-7)0�?)*)�.6)+�/'+V)*.)(��+.'�
0/'*)0���.'����<�?6)*)�6�56)*�0/'*)0�/'**)0,'+()(�
.'�-�R)..)*�G4-7�.9�'3�7�3)��+()N��W5)�0,)/�8/�V)*0�'+0�
consider the changes in the quality of life dimen�
sions in the course of child development.

�6)�Z6�7(*)+[0�U690�/-7�W/.�V�.9�K4)0.�'++-�*)�
�ZUWK��?-0�-(=�+�0.)*)(�.'�.6)�9'4+5)0.�5*'4,�
�-5)0���!��-+(�/'=,7).)(�?�.6�,-*.�-7�,-*)+.-7�
6)7,���6)�ZUWK�G4)0.�'++-�*)�-00)00)0�.6)�.9,)<�
3*)G4)+/9<�-+(�(4*-.�'+�'3�,690�/-7�-/.�V�.9�-+(�0)�
()+.-*9�R)6-V�'*�'V)*�.6)�,-0.� �(-90���6)��'4.6�
U690�/-7�W/.�V�.9�K4)0.�'++-�*)���UWK��?-0�40)(�
-='+5� '7()*� /6�7(*)+� ������� 9)-*0� -+(� ���
���9)-*0����6�0�.''7�-77'?0�40�.'�().)*=�+)�.6)�3*)�
G4)+/9�-+(�(4*-.�'+�'3�� �(��)*)+.�-/.�V�.�)0�'+�
both weekdays and weekends during the past week. 
W0�04/6<�.6)��UWK�-00)00)0�.6)�='()<�3*)G4)+/9<�
and duration of physical activity and sedentary be�
havior across all parameters, including school hours 
-+(�3*))�.�=)�'V)*�.6)�,-0.� �(-90���0.�=-.)0�'3�
UW���?)*)�()*�V)(�3*'=�.6)�ZUWK�-+(��UWK�
questionnaires. The calculation was based on the 
3'*=47-�:�;�40)(�.'�)0.�=-.)�(-�79�UW��<�-//'*(�+5�
to accepted metabolic equivalent of task (MET) 

V-74)0�:�;��UW���7)V)70�?)*)�-00)00)(�-//'*(�+5�.'�
.6)�$)00'�/7-00�8/-.�'+�:� ;�-0�3'77'?0"

• 7'?"���<����1�7'^'47)0�,)*�?))1��1{�?1��
• 7'?��+.)*=)(�-.)"��<�����<�!!�1{�?1�
• �+.)*=)(�-.)"��<�����<�!!�1{�?1�
• 4,,)*��+.)*=)(�-.)"��<������<�!!�1{�?1�
• 6�56"����<����1{�?1�
Children with FH included in the study were in�

.)*V�)?)(�40�+5�-+�-(-,.)(�~''(�~*)G4)+/9�K4)0�

.�'++-�*)��~��W<�~~K��U#Z��''7�3'*�W+-790�0��
�+�V)*0�.9�'3�Z-=R*�(5)��:��;���6)��+.)*V�)?�?-0�
conducted with parents present as it was requested 
by all patients.

�6)�~~K��U#Z��''7�3'*�W+-790�0���+�V)*0�.9�'3�
Z-=R*�(5)�~''(�~*)G4)+/9�K4)0.�'++-�*)��0�()�
signed to measure the participant’s usual food in�
take during the previous year. The main part of the 
G4)0.�'++-�*)�/'+.-�+0�-�7�0.�'3�.6)�����='0.�3*)�
quently and infrequently consumed food items. For 
each item on the list, participants are asked to indi�
cate their usual frequency of consumption by select�
�+5���'3�!�3*)G4)+/9�/-.)5'*�)0��Z-.)5'*�)0�*-+5)�
3*'=�}+)V)*|�'*�}7)00�.6-+�'+/)�-�='+.6|�.'�}���
times a day». Portions are reported in units or usual 
portions (e.g., one apple, one slice of bread) or in 
household measures (e.g., glass, cup, spoon). Each 
item in the questionnaire was assigned an average 
portion size (this portion size is the same for all par�
ticipants, regardless of their gender or age). The 
�+,4.�(-.-�?)*)�,*'/)00)(��+�~��W���+�V)*0�.9�'3�
Z-=R*�(5)�:��;�

�N.)+()(�7�,�(�,*'87)�(-.-���Z<�L�L�Z<�I�L�Z<�
jL�L�Z<��S<�*Z<�+'+�L�L�Z<�-,'W�<�-,'�<�7�,'�
protein (a)) and (,�4/&SU level were analyzed 
?�.6�$W$���+�)=-+(�3'*�W/-()=�/0��$W$�#+0.��
tute Inc, North Carolina, USA). Data were assumed 
.'�R)�+'*=-779�(�0.*�R4.)(��V)*�8)(�-+-79.�/-779�R9�
$6-,�*'���71<��'7='5'*'V�$=�*+'V<�-+(�5*-,6��
/-779�R9�K�K�,7'.���$.-.�0.�/-7�0�5+�8/-+/)�?-0�0).�
-.�,������

The interpretation of the results was based on the 
strength of the association, derived from the ob�
.-�+)(�U)-*0'+�/'**)7-.�'+�/')33�/�)+.�:!;��W3.)*�
analyzing the correlation matrix, all possible com�
binations of variables were considered to identify 
potential patterns and interactions. Based on the 
correlation matrix and the analysis of all variable 
combinations, a thorough selection of variables for 
further analysis was conducted. The variables were 
chosen based on their correlation strength, statisti�
/-7�0�5+�8/-+/)<�-+(�*)7)V-+/)�.'�.6)�0.4(9[0�'R^)/�



� � � � � � � � 	 � 
 � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �
ORIGINAL ARTICLES

#$$%������ ������&'()*+�,)(�-.*�/0���1*-�+)�������������58

tives. Using logistic regression analysis, the rela�
tionship between mGla protein levels and the 
,*)0)+/)�'3�-�3-=�7�-7�69,)*/6'7)0.)*'7)=�-�(�-5�
+'0�0�?-0��+V)0.�5-.)(���6)�='()7[0�)�)/.�V)+)00�
was evaluated using the receiver operating charac�
teristic (ROC) curve.

A stepwise multiple linear regression analysis was 
/'+(4/.)(�.'�().)*=�+)�?6�/6�V-*�-R7)0�0�5+�8/-+.�
ly predict the mGla protein variable in both the FH 
and control groups, followed by an evaluation of the 
='()7[0�)�)/.�V)+)00���6)�'V)*-77�0�5+�8/-+/)�'3�.6)�
logistic regression model was assessed using the 
�6��0G4-*)�.)0.���²). Additionally, the ��/')�/�)+.�
for statin therapy was examined to determine its 
(�*)/.�'+�-+(�0�5+�8/-+/)<�?�.6�-�,-*.�/47-*�3'/40�'+�
whether it demonstrated a positive association with 
-/6�)V�+5�.-*5).�L�L�Z�7)V)70���6)�'((0�*-.�'�3'*�
the statin variable was also calculated to quantify 
.6)�=-5+�.4()�'3��.0�)�)/.�

A stepwise logistic regression analysis with inclu�
0�'+�?-0�,)*3'*=)(�.'�)N-=�+)�.6)��+�4)+/)�'3�V-*��
-R7)0�'+�.6)�.-*5).�L�L�Z�7)V)7�.'�,*)(�/.�.6)�V-74)�
'3�-/6�)V�+5�.6)�.-*5).�L�L�Z�7)V)7��+�.6)�~I�
group, assessing whether it showed a meaningful as�
sociation.

�
�����������
������

��������	�������������������������	��
During the study, the medical and family history 

of each patient was thoroughly analyzed. This in�
cluded identifying any family history of heart at�
tack, treated angina, or interventions for ischemic 
heart disease (such as coronary artery bypass graft�
ing, stenting, or angioplasty), as well as cases of sud�
den cardiac death or ischemic stroke before the age 
'3�����+�=-7)�*)7-.�V)0��5*-+(3-.6)*<�3-.6)*<�4+/7)<�
R*'.6)*��'*�R)3'*)�.6)�-5)�'3�����+�3)=-7)�*)7-.�V)0�
(grandmother, mother, aunt, sister).

�6)�(�0)-0)0��()+.�8)(��+�.6)�/6�7(*)+�'3�.6)�=-�+�
group provide a background for the development of 
secondary dyslipidemia, underscoring the need for 
more thorough examinations of patients with these 
conditions.

#+�-77�/6�7(*)+�?�.6�~I��+����<�-�0�5+�8/-+.�3-�
=�79�6�0.'*9�'3�.6)�(�0)-0)�?-0��()+.�8)(<�,'.)+�
tially increasing the risk of atherosclerosis develop�
ment. The diagnosis of FH in the examined patients 
was validated using the Dutch Lipid Clinic Net�
?'*1�/*�.)*�-�:�;�

The significant findings in family history and 
=)(�/-7�6�0.'*9�?)*)��+/'*,'*-.)(��+.'�.6)�()V)�

7',)(�=-+-5)=)+.�,*'5*-=�3'*�,-.�)+.0�?�.6�(90�7��
,�()=�-���6�0�-�=)(�.'�)+6-+/)�(��)*)+.�-7�(�-5+'�
sis and create an individualized approach to 
pharmacological correction.


��	�	�����������������	������������������������-
����

Anthropometric data collected from children in 
.6)�,*�=-*9�5*'4,�-.�.6)�.�=)�'3�(�-5+'0�0�'3�(90�7��
pidemia indicated that more than half of the chil�
dren demonstrated harmonious growth. However, 
�.��0��=,'*.-+.�.'�+'.)�.6-.�����!��'3�/6�7(*)+�?)*)�
'V)*?)�56.<�-+(�������?)*)�'R)0)<�4+()*0/'*�+5�.6)�
necessity of including continuous auxological as�
0)00=)+.0�3'*�,-.�)+.0�?�.6�(907�,�()=�-�:��;�

An evaluation of anthropometric measurements 
-/*'00�(��)*)+.�-5)�5*'4,0��+�/6�7(*)+�?�.6�~I�*)�
V)-7)(�.6-.�+)-*79� ���'3�/6�7(*)+�6-(�6-*='+�'40�
physical development. Obesity was observed in 
�)V)*9� �th� /6�7(� ?�.6�+� .6)� ��!� -+(� ������ -5)�
5*'4,0<�?6�7)�)V)*9��.6�/6�7(��+�.6)�������-5)�
group was underweight.


����������	������������	�����������������	����-
ance

�-0)(�'+�.6)�*)047.0�'3�'4*�0.4(9�40�+5�.6)�~~K��
G4)0.�'++-�*)�:��;<�.6)�(�).-*9�,*'87)0�'3�,-.�)+.0�
with FH across all age groups were characterized by 
-�6�56��+.-1)�'3�)+)*59�()+0)�3''(0�.6-.�?)*)�,''*�
in essential nutrients, which are not recommended 
for this patient population.

A retrospective analysis of anthropometric data 
of FH patients at the time of establishing diagnosis 
*)V)-7)(�.6-.������'3�.6)�/6�7(*)+�?)*)�4+()*�
?)�56.�����`�<�������?)*)�'V)*?)�56.��]��`�<�-+(�
������?)*)�'R)0)��]��`���W3.)*��=,7)=)+.�+5�.6)�
ZI#L����(�).�3'*���='+.60<��� ��'3�.6)�/6�7(*)+�
?)*)�/7-00�8)(�-0�0)V)*)79�4+()*?)�56.�����`�<�����
-0�4+()*?)�56.�����`�<������-0�'V)*?)�56.��]��`�<�
-+(��� ��-0�'R)0)��]��`���~�54*)����

The suboptimal physical development measures 
and changes in laboratory values prompted the ini�
.�-.�'+�'3�=)(�/-7�+4.*�.�'+�.6)*-,9���9+-=�/�='�+��
toring of the children with FH in the study showed 
improvements in physical development, with only 
-R'4.�����*)=-�+�+5�'V)*?)�56.�'*�'R)0)�

The study results indicate that children with FH 
across all age groups, both before and after starting 
.6)�ZI#L����(�).<�(�(�+'.�04�/�)+.79�=)).�.6)�*�
(-�79�)+)*59�+))(0<�?�.6�-�()8/�.�*)-/6�+5���������
This suggests that patients in all age groups struggle 
to maintain a balanced diet independently, resulting 
in disharmonious body mass. Consequently, they 
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require more meticulous medical supervision and 
regular monitoring by healthcare providers.

�)0,�.)�.6)��=,7)=)+.-.�'+�'3�.6)�ZI#L����
(�).<��.�?-0�+'.�,'00�R7)�.'�-/6�)V)�-�/'=,7).)�R-�
lance of macronutrients, micronutrients, and vita�
mins across all age groups. The average daily intake 
of calories, proteins, fats, and carbohydrates did not 
=)).�-5)�0,)/�8/�*)G4�*)=)+.0<�+'*�(�(�.6)��+.-1)�
of essential nutrients such as calcium, iodine, zinc, 
-+(�V�.-=�+�����6)�+-.4*)�'3�.6)0)�()8/�)+/�)0�V-�
*�)(�-/*'00�(��)*)+.�-5)�5*'4,0<��+(�/-.�+5�.6)�+))(�
for a more individualized dietary approach to ad�
(*)00�.6)�0,)/�8/�+4.*�.�'+-7�+))(0�'3�/6�7(*)+�?�.6�
FH. Assessment of adherence to dietary treatment 
*)V)-7)(�.6)�='0.�,'0�.�V)�*)047.0��+�.6)���!�-5)�
group, which may be explained by the active in�
volvement of parents in ensuring proper nutrition. 
The most imbalanced results were observed in the 
������-5)�5*'4,<�?6)*)�.6)�-V)*-5)�(-�79��+.-1)�'3�
energy in kcal, proteins, fats, and carbohydrates did 
+'.�=)).�-5)�0,)/�8/�+))(0�-+(�?-0�/6-*-/.)*�`)(�
-0��+04�/�)+.���6)�������-5)�5*'4,�()='+0.*-.)(�
a more conscious approach to diet adherence, yet 
their cholesterol intake still exceeded recommend�
ed levels.

Thus, patients with FH across all age groups re�
quire a personalized multidisciplinary approach to 
diet composition and nutritional support to achieve 
dietary compliance.

���	�������



W+-790�0�'3�.6)��#%�L��G4)0.�'++-�*)�(-.-�:�;�

indicated that the total quality of life score for pa�
.�)+.0�?�.6�~I�-+(�.6)�*�6)-7.69�,))*0�(�(�+'.�(��)*�
statistically. In other words, the FH patients and the 
/'+.*'7�5*'4,�?)*)�)G4-779�0-.�08)(�?�.6�.6)�*�G4�
ality of life. This suggests that children with FH 
perceived themselves as healthy or nearly healthy, 
and this underestimation of their condition may 
lead to lower compliance with recommended pre�
ventive and therapeutic measures. Consequently, 
/6�7(*)+�?�.6�~I�=-9�3-/)�0�5+�8/-+.�6)-7.6��004)0�
in the future, making the development of healthy 
beha vior, education, and awareness crucial compo�
nents of managing such patients.

It is important to highlight the strong negative 
/'**)7-.�'+�R).?))+�.6)��$)73�W00)00=)+.[�='(47)�
-+(�/6'7)0.)*'7��+.-1)�-0�=)-04*)(�R9�.6)�~~K��
�*�����!��,������<�0455)0.�+5�-+��+V)*0)�*)7-.�'+�
ship between cholesterol intake and the child’s sub�
^)/.�V)�0)73�-00)00=)+.��W((�.�'+-779<�-�0.*'+5�,'0��
tive correlation was observed between the ‘Physical 

�)77��)�+5[�='(47)�-+(�-V)*-5)�(-�79�)+)*59��+�
.-1)��1/-7���*��� ���,������<��+(�/-.�+5�-�,'.)+.�-7�
direct link between caloric intake and the child’s 
,)*/),.�'+�'3�.6)�*�,690�/-7�6)-7.6���6)0)�8+(�+50�
could suggest that the child’s view of their life is 
0�5+�8/-+.79��+�4)+/)(�R9�.6)�*��77+)00�

W+-790�0�'3�(-.-�3*'=�.6)�Z���UWK�,690�/-7�-/�
.�V�.9� G4)0.�'++-�*)� (-.-� :�;� 06'?)(� .6-.� .6)�
��!�-5)�5*'4,<�?�.6�-V)*-5)�)+)*59�)N,)+(�.4*)<�
was the most physically active among all the chil�
dren studied. In contrast, all other age groups ex�
6�R�.)(�-V)*-5)�.'�7'?�)+)*59�)N,)+(�.4*)�'+�,69�
sical activity, with a tendency towards lower levels. 
Among children with FH, partial Pearson correla�
tion, controlling for body mass, revealed a strong 
negative correlation between age and PAEE 
�*���� ���,������<��+(�/-.�+5�-�.*)+(�.'?-*(0�()�
creased energy expenditure on physical activity 
with increasing age, regardless of body mass. Ad�
ditionally, strong positive correlations were ob�
served between PAEE and the ‘Friends’ module 
�*��� ���,������<�-0�?)77�-0�R).?))+�UW���-+(�.6)�
.'.-7�G4-7�.9�'3�7�3)�0/'*)��*��� ���,���������6)0)�
8+(�+50�0455)0.�.6-.�)N.)*+-7�3-/.'*0<�04/6�-0�,))*�
interactions and perceived health status, may sig�
+�8/-+.79��+�4)+/)�.6)�7)V)7�'3�)+)*59�)N,)+(�.4*)�
on physical activity.

�6)�Z���UWK�,690�/-7�-/.�V�.9�G4)0.�'++-�*)�
data indicate that all patients exhibit relatively low 
levels of energy expenditure on physical activity, 
which could negatively impact their physical and 
=)+.-7�?)77�R)�+5<�R'.6�+'?�-+(��+�.6)�34.4*)���6�0�
=-9�*)�)/.�-�R*'-()*�7-/1�'3�='.�V-.�'+�-='+5�/6�7�
dren in contemporary society to maintain an active 

��������"#���#$��#�%��&�'()�*��������+,#�
���.�/��#*���'���/#%��0�
�&�1:�.�����$;��.���%�����



� � � � � � � � 	 � 
 � 	 � � 
 � � � � � � 
 � � � � � � � � � � � � � � � � � � � � � � � �
ORIGINAL ARTICLES

#$$%������ ������&'()*+�,)(�-.*�/0���1*-�+)�������������60

dyslipidemia 

lipid profile (total cholesterol, LDL-C, HDL-C, VLDL-C, TG) 

primary dyslipidemia 

(FH) 

+ apoB, apoA1, 

lipoprotein (a) 

dp-ucMGP protein level 

in blood plasma 

blood pressure, ECG, echocardiography, carotid intima-media thickness, ABI 

anamnesis and family history 

auxological assessment (height, weight, BMI) 

assessment of nutrition, physical activity energy expenditure 

secondary dyslipidemia 

medical nutrition therapy, and age-appropriate physical activity 

weight management, lipid profile monitoring, and 

dietary compliance control 

secondary disease 

management  

weight management, 

lipid profile monitoring, 

and dietary compliance 

control 

lipid-lowering therapy 

5�9 age 

group 

10�14 age 

group 

15�18 

age group 

Omega-�

 fatty 

acids 

supplem

ent 

Omega-3 

fatty acids 

suppleme

nt, statin, 

ezetimibe 

Omega-3 fatty acids supplement, 

statin, ezetimibe 

therapy & compliance monitoring 

��������=������������,#����/.��#�
��&����
���#�.%��#���%����%�.���%���&��;�/#�#���#��#%��
#/���%��>')?@��%A/��$���
#�/�#%���
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lifestyle. Given their increased cardiovascular risk, 
patients with FH are particularly vulnerable and 
require encouragement and support to meet the 
minimum necessary levels of physical activity.


����������������	���� ���!���	����"��#$� �����
���������������������

L�,�(�,*'87)�/6-+5)0��+�,)(�-.*�/�,-.�)+.0�?�.6�
~I�?)*)�/6-*-/.)*�`)(�-0�3'77'?0"��+�.6)���!�-5)�
5*'4,<�)7)V-.)(�7)V)70�'3�L�L�Z<�+'+�I�L�Z<�-+(�
7�,',*'.)�+�-����+�.6)�������-5)�5*'4,<�)7)V-.)(�7)�
V)70� '3� L�L�Z<� �S<� *Z<� +'+�I�L�Z<� -+(�
7�,',*'.)�+�-���-+(��+�.6)�������-5)�5*'4,<�)7)V-.)(�
7)V)70 � '3 � L�L�Z< � �S< � +'+�I�L�Z< � -+(�
7�,',*'.)�+�-����6)�������-5)�5*'4,�06'?)(�.6)�
most pronounced dyslipidemic changes. All FH pa�
.�)+.0�6-(�0�5+�8/-+.79�*)(4/)(�-,'W��,*'.)�+�7)�
vels. Additionally, elevated lipoprotein(a) levels 
were observed across all age groups, highlighting its 
V-74)�-0�-�=-*1)*�3'*�/-*(�'V-0/47-*�*�01�0.*-.�8/-�
tion in these patients. Therefore, assessing the ex�
.)+()(�7�,�(�,*'3�7)<��+/74(�+5�-,'W�<�-,'�<�-+(�
lipoprotein(a), in a single measurement is essential 
3'*�=-+-5�+5�/6�7(*)+�?�.6�~I�:��;�

In all age groups of children with FH, mGla pro�
.)�+�7)V)70�?)*)�0�5+�8/-+.79�)7)V-.)(�/'=,-*)(�.'�
.6)�/'+.*'7�5*'4,�:��;��&)-04*�+5�/�*/47-.�+5�=S7-�
protein in pediatric FH patients can serve as a mark�

)*�3'*�V-0/47-*�?-77�/-7/�8/-.�'+��W�.6*)06'7(�7)V)7�
'3� ����!�,='7�L<�?�.6�-�0)+0�.�V�.9�'3����� ��-+(�
0,)/�8/�.9�'3����� �<�)�)/.�V)79�(�0.�+54�06)0�~I�
,-.�)+.0�3*'=�6)-7.69�,))*0�: ;<�)+-R7�+5�.6)�()V)�
lopment of preventive strategies to mitigate vascu�
7-*�=�/*'/-7/�8/-.�'+��W((�.�'+-779<�-00)00�+5�(,�4/�
MGP levels in FH patients as a predictor of vascular 
calcification may be a valuable supplementary 
method for reducing cardiovascular morbidity and 
mortality.

A multiple linear regression analysis was con�
ducted to determine whether age and cholesterol 
�+.-1)�-//'*(�+5�.'�~~K��(-.-�0�5+�8/-+.79�,*)(�/.�
the mGla protein variable in children with FH.

�6)�8..)(�*)5*)00�'+�='()7�?-0�-0�3'77'?0"
=S7-�,*'.)�+�7)V)7����!��������!�������-5)����

���� �����/6'7)0.)*'7��+.-1)��
The regression model indicated that the predic�

.'*0�)N,7-�+)(�!������'3�.6)�V-*�-+/)<�-+(�-�0�5�
+�3�/-+.� /'77)/.�V)� )33)/.� ?-0� 3'4+(<� ~������<�
,�������<�J����!����6)��+(�V�(4-7�,*)(�/.'*0�*)�
sulted in age (���!���<�.�����<�,������!��-+(�/6'�
lesterol intake (���� �<�.�����<�,����������%'�
similar dependency was observed in the control 
group. It can be asserted that in our sample of chil�
(*)+�?�.6�~I<�)N,'04*)�.'�)7)V-.)(�/6'7)0.)*'7�7)�
V)70�'V)*�-�7'+5)*�,)*�'(��0�0�5+�8/-+.79�-00'/�-.)(�

�����	��"#���#$��#�%��&�������#$����������%���$;��.��.�����#%��
#/���%�,#�
�1:C�D
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with higher levels of the vascular calcification 
=-*1)*<�=S7-�,*'.)�+�: <��;�

In all age groups of children with FH and the con�
.*'7�5*'4,<�/-*'.�(�-*.)*9��+.�=-�=)(�-�.6�/1+)00�'+�
both sides did not exceed the threshold level of 
��!�==��I'?)V)*<�-�0.-.�0.�/-779�0�5+�8/-+.�(��)�
*)+/)��+��+.�=-�=)(�-�.6�/1+)00�'+�.6)�7)3.�0�()�?-0�
'R0)*V)(��+�~I�/6�7(*)+�-5)(��������.��������
,��������!���Z#�����������������:��;�

�4*�+5�.6)�)N-=�+-.�'+<�+'�()V�-.�'+0�3*'=�-5)�
appropriate reference ranges were observed in any 
age group of children with FH regarding blood pres�
sure, ECG, echocardiographic parameters, or the 
-+17)�R*-/6�-7��+()N���6�0�0455)0.0�.6)�-R0)+/)�'3�
macrovascular involvement or cardiac remodeling 
in our sample of FH patients.

Therefore, in diagnosing FH in children, lipid 
,*'87)�.)0.�+5��0�)00)+.�-7<�-7'+50�()�=)(�/-7�6�0.'*9�
and cascade screening, as changes between ages 
��-+(����'3.)+�*)=-�+�04R/7�+�/-7�-+(�=-9�+'.�R)�
detected through routine instrumental investiga�
tions, delaying preventive or therapeutic measures.

%�����������	�	�	�
~�54*)���,*'V�()0�-�().-�7)(��7740.*-.�'+�'3�.6)�

therapeutic and diagnostic interventions performed 
�+�.6�0�0.4(9�: ;�

All children with FH were prescribed the 
ZI#L����(�).�-0�,-*.�'3�.6)�*�.6)*-,)4.�/��+.)*V)+�
.�'+�: ;��W//'*(�+5�.'�WIW�54�()7�+)0�:�;<�I&S�
CoA reductase inhibitors (statin) were introduced 
starting at age 8. Combination therapy with «statin 
��)`).�=�R)|<�?6�/6��0�~�W�-,,*'V)(�:�!;�3'*�/6�7�
(*)+�-5)(����-+(�'7()*�-+(�3'*�5�*70�?6'�6-V)�*)-/6)(�
=)+-*/6)<�?-0�/'+0�()*)(�'+�-�/-0)�R9�/-0)�R-0�0��
~�54*)����7740.*-.)0�.6)�(�0.*�R4.�'+�'3�,*)0/*�R)(�
treatments by age group for children with FH.

�����
��)%�#L#���/�����/#�%����&����#�%���#%��
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In the age group distribution, all children aged 
��!�?)*)�,*)0/*�R)(�.6)�ZI#L����(�).�-0�,-*.�'3�
.6)�*�.*)-.=)+.��W((�.�'+-779<�����'3�,-.�)+.0��+�
this age group followed the diet in combination with 
-+��=)5-���3-..9�-/�(�04,,7)=)+.<�?6�7)�����?)*)�
treated with the diet alongside statin therapy.

W77�/6�7(*)+��+�.6)�������-5)�5*'4,�-(6)*)(�.'�
.6)�(�).-*9�*)/'==)+(-.�'+0������'3�.6)0)�,-.�)+.0�
3'77'?)(�.6)�(�).�-7'+50�()�-+�I&S�Z'W�*)(4/.-0)�
�+6�R�.'*<�?6�7)�����?)*)�.*)-.)(�?�.6�.6)�(�).��+�
/'=R�+-.�'+�?�.6�R'.6�-+��=)5-���3-..9�-/�(�04,�
plement and statin.

W77�/6�7(*)+��+�.6)�������-5)�5*'4,�?)*)�,*)�
0/*�R)(�.6)�ZI#L����(�).������'3�,-.�)+.0�3'77'?)(�
.6)�(�).�-7'+50�()�-�0.-.�+������-(6)*)(�.'�.6)�(�).�
�+�/'=R�+-.�'+�?�.6�-+��=)5-���3-..9�-/�(�04,,7)�
=)+.�-+(�-�0.-.�+<�?6�7)�����?)*)�.*)-.)(�?�.6�.6)�
diet, a statin, and a selective cholesterol absorption 
inhibitor (ezetimibe).

�-*5).�L�L�Z�7)V)70�3'*�/6)/1�+5�/'=,7�-+/)�
?)*)�().)*=�+)(��+�*)7-.�'+�.'�.6)�/6�7([0�-5)�:�<�;��
~�54*)���()='+0.*-.)0��+(�V�(4-7�/'=,7�-+/)�?�.6�
L�L�Z�.-*5).�7)V)70�-3.)*�.6)��+.*'(4/.�'+�'3�(��
).-*9�/6-+5)0�-+(�.*)-.=)+.��+�.6)���!�-5)�5*'4,�

#+� .6)� ��!� -5)� 5*'4,<� '+79� ���� '3� ,-.�)+.0�
-/6�)V)(�.6)�.-*5).�L�L�Z�V-74)���6�0�'4./'=)�'/�
curred despite meeting dietary compliance with 
-�(-�79�/6'7)0.)*'7��+.-1)�'3������=5�(-9<�)+04*�+5�
adequate protein intake, exceeding the recommend�
ed amounts of fats and carbohydrates as outlined by 
.6)�ZI#L����(�).<�-+(�=-�+.-�+�+5�-+��+.)*=)(�-.)�
level of PAEE.

#+�.6)�������-5)�5*'4,<�����'3�,-.�)+.0�?�.6�~I�
*)-/6)(�.6)�.-*5).�L�L�Z�V-74)��~�54*)�����#+�.6�0�
age group, dietary compliance with a daily choles�
.)*'7��+.-1)�'3������=5�(-9�?-0�-/6�)V)(��I'?�
)V)*<�.6)�(�).�,*'V�()(��+04�/�)+.�,*'.)�+0<�3-.0<�
-+(�/-*R'69(*-.)0�/'=,-*)(�.'�.6)�ZI#L����*)�
/'=�=)+(-.�'+0<�-+(�-�7'?��+.)*=)(�-.)�7)V)7�'3�
PAEE was observed.

#+�.6)�������-5)�5*'4,<�����'3�/6�7(*)+�?�.6�~I�
achieved the target LDL cholesterol values (Figure 
����I'?)V)*<��+�.6�0�-5)�5*'4,<�(�).-*9�/'=,7�-+/)�
?�.6�-�(-�79�/6'7)0.)*'7��+.-1)�'3������=5�(-9�?-0�
not met. The diet provided adequate levels of pro�
teins, fats, and carbohydrates relative to the 
ZI#L����*)/'==)+(-.�'+0<�-+(�-�=)(�4=�7'?�
level of PAEE was observed.

A stepwise logistic regression analysis with inclu�
0�'+�?-0�,)*3'*=)(�.'�)N-=�+)�.6)��+�4)+/)�'3�.6)�
variable «statin therapy» in the treatment protocol 

'+�.6)�V-*�-R7)�}.-*5).�L�L�Z|�.'�,*)(�/.�.6)�V-74)�
'3�}-/6�)V�+5�.6)�.-*5).�L�L�Z|���6)�7'5�0.�/�*)�
gression analysis showed that the model as a whole 
?-0�0.-.�0.�/-779�0�5+�8/-+.�������� �� <�,�����<�
+����<�?�.6�-�,'0�.�V)���/')�/�)+.�'3�������,��������
�6)�'((0�*-.�'�3'*�.6)�0.-.�+�V-*�-R7)�?-0�������~��
54*)� ��

Thus, it can be concluded that the presence of 
statins in the treatment protocol increased the 
probability that the dependent variable has the 
�V-74)�}-/6�)V)=)+.�'3�.6)�.-*5).�L�L�Z�7)V)7|�R9�
�����.�=)0���6)�V-*�-R7)�}PAEE» showed a tenden�
cy to influence the achievement of the target 
L�L�Z�7)V)7�V-*�-R7)��,�������: ;�

���	���
��
The study developed a personalized treatment 

and prophylactic program aimed at managing lipid 
levels and reducing cardiovascular risks in pediatric 
patients with FH. The comprehensive approach, 
which included detailed assessments of dietary hab�
its, physical activity, quality of life, and extended 
7�,�(�,*'87)0<�-77'?)(�3'*�.6)�/*)-.�'+�'3�-�.-�7'*)(�
diagnostic and therapeutic algorithm with consis�
tent implementation of personalized interventions, 
combining medical nutrition therapy, pharmaco�
.6)*-,9<�-+(�7�3)0.97)�='(�8/-.�'+0�

�6)�*)047.0�()='+0.*-.)(�.6)�0.-.�0.�/-7�0�5+�8�
cance of personalized interventions, as evidenced 
by the logistic regression analysis. Notably, the in�
clusion of statins in the treatment protocol was as�
0'/�-.)(�?�.6�-������3'7(��+/*)-0)��+�.6)�7�1)7�6''(�
'3�-/6�)V�+5�.-*5).�L�L�Z�7)V)70<�6�567�56.�+5�
their critical role in managing FH in children. 
While the physical activity energy expenditure 
variable did not reach statistical significance, it 
06'?)(�-�.*)+(�.'?-*(��+�4)+/�+5�L�L�Z�=-+-5)�
ment, suggesting that physical activity may still 
play an important supportive role in the overall 
treatment strategy.

The study underscores the importance of early di�
agnosis and personalized treatment strategies in pedi�
atric FH management to prevent future cardiovascu�
lar complications and emphasizes the need for 
/'+.�+4)(�*)0)-*/6�.'�34*.6)*�*)8+)�.6)0)�-,,*'-/6)0��
�7.�=-.)79<�04/6�)�'*.0�/-+�/'+.*�R4.)�.'��=,*'V)(�
7'+5�.)*=�6)-7.6�'4./'=)0�3'*�/6�7(*)+�?�.6�~I�

����
�����6)�-4.6'*0�*)/)�V)(�+'�8+-+/�-7�04,�
port for the research, authorship, and/or publica�
tion of this article.
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