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INTRODUCERE

Boala ficatului gras nonalcoolic (NAFLD) este cea mai frecventad patologie care
afecteaza ficatul in tdrile occidentale, reprezentind aproximativ 75% din bolile
hepatice cronice, cu o prevalentd globala de 25%, fiind cea mai frecventa in Orientul
Mijlociu si America de Sud si mai putin frecvente in Africa. In Romania, prevalenta
NAFLD a fost raportatd a fi de 20% intr-un studiu care a implicat 3005 pacienti
spitalizati care nu erau cunoscuti anterior cu nicio boald hepaticad. Steatoza hepatica
metabolica (MAFLD) este o nomenclatura recenta care a fost propusa in ultimul timp
pentru a inlocui termenul anterior NAFLD.

Mai multe studii publicate au raportat ca boala ficatului gras este un factor de
risc independent asociat cu mortalitatea de orice cauza si de morbiditatea crescuta
asociata cu bolile cardiovasculare. Au fost propuse legaturi patofiziologice comune
pentru a exercita un rol crucial In comorbiditatile asociate bolii hepatice grase, inclusiv
diabetul zaharat de tip 2, obezitatea, dislipidemia si bolile cardiovasculare, toate
acestea avand un efect nefavorabil asupra cursului natural al bolii hepatice grase si
viceversa.

Sunt disponibile 1n prezent date foarte limitate, cu dovezi insuficiente, cu privire
la aceste potentiale legaturi fiziopatologice si parametrii cardiovasculari evaluati,
folosind criteriile nou definite ale MAFLD. In consecintd, sunt necesare investigatii
suplimentare pentru a evalua aceste asociatii.

In prezent, in literatura de specialitate lipsesc date despre nivelurile serice de
adiponectina si visfatind, varianta rs641738 langa MBOAT?7, metaboliti incluzand LPC
(18:2/0:0), LPC (22:6), glicil tirozina si Cer (d18:0/). 23:0), precum si anxietatea si
depresia in MAFLD, utilizand criteriile de diagnostic nou stabilite. Mai mult, rolul lor
potential in cresterea riscului cardiovascular ramane neclar la pacientii cu MAFLD.

Prin urmare, am efectuat acest studiu observational pentru a evalua nivelurile
serice de adiponectina si visfating, varianta rs641738 langa MBOAT7, LPC (18:2/0:0),
LPC (22:6), glicil tirozina si Cer (d18:0/23:0), in plus fata de anxietate si depresie la
pacientii cu MAFLD vs. martori. Mai mult, am evaluat posibilul lor rol in cresterea
riscului cardiovascular prin efectuarea unei evaluari cardiovasculare cuprinzatoare,
incluzdnd numerosi parametri cardiovasculari evaluati prin electrocardiografie,
ecocardiografie si ecografie Doppler, precum si scoruri de risc cardiovascular.

STADIUL ACTUAL AL CUNOASTERII

Prima parte a tezei cuprinde 7 capitole care sunt rezumate In mod sistematic,
subliniind importanta temei studiate. Primul capitol ,0 perspectiva istorica despre
boala ficatului gras” descrie prima data cand NAFLD a fost raportata in literatura



medicala panda in prezent, fiind denumitd in prezent MAFLD. Al doilea capitol
»Epidemiologia MAFLD” prezinta datele disponibile cu privire la ratele de incidenta si
prevalenta. Al treilea capitol ,NAFLD vs. MAFLD - Ce este in nume?” clarifica
diferentele dintre criteriile de diagnosticare dintre NAFLD si MAFLD. Al patrulea
capitol ,Definitia si criteriile de diagnostic pentru MAFLD” prezinta criteriile de
diagnostic publicate recent pentru noua nomenclaturda MAFLD. Al cincilea capitol
»,Manifestari clinice si asocieri extrahepatice in MAFLD” mentioneaza un rezumat al
manifestarilor hepatice si extrahepatice ale MAFLD, inclusiv bolile cardiovasculare. Al
saselea capitol ,Mecanismele fiziopatologice ale bolilior cardiovasculare in MAFLD” se
concentreaza pe multiplele legaturi potentiale patogene. Ultimul capitol, al saptelea,
,Diferente intre NAFLD si MAFLD si manifestarile cardiovasculare” include date
referitoare la discrepante ale rezultatelor cardiovasculare intre NAFLD si MAFLD.

CONTRIBUTIA PERSONALA

A doua parte a tezei include 10 capitole care Incep cu descrierea ipotezei
generale si a obiectivelor studiului, metodologia generald, urmata de 4 studii
observationale si 1 referat sistematic, discutii generale, concluzii generale si contributii
de originalitate si inovatoare.

Studiul 1 ,Biomarkeri metabolici asociati cu disfunctie cardiaca in MAFLD: un
studiu transversal” a avut ca scop investigarea mai multor biomarkeri metabolici,
inclusiv LPC (18:2/0:0), LPC (22:6), glicil tirozina si Cer (d18:0/23:0) si efectele lor
cardiovasculare potentiale asupra functiilor cardiace sistolice, sistolice subclinice si
diastolice In MAFLD.

Ipoteza noastra a fost ca biomarkerii metabolici studiati ar facilita predictia
MAFLD, precum si identificarea neinvaziva a disfunctiei cardiovasculare si stratificarea
riscului cardiovascular.

Am ajuns la concluzia ca pacientii cu MAFLD au mai multe sanse de a dezvolta
disfunctie sistolica cardiaca si subclinica, precum si disfunctie diastolicd. Nivelurile
scazute de glicil tirozind au fost asociate cu functia sistolica redusa a ventriculului
stang, iar nivelurile mai mici de LPC (18:2/0:0) au fost asociate cu disfunctia diastolica.

Studiul 2 ,Relatia dintre adipokine si parametrii ecografici cardiovasculari in
MAFLD” compara nivelurile serice de adiponectina si visfatina la pacientii cu MAFLD si
martorii, precum si asocierile potentiale ale acestora cu parametrii cardiovasculari
masurati prin ecocardiografie si ecografie Doppler.

Am emis ipoteza ca o diferenta semnificativa intre nivelurile de adiponectina si
visfatina ar fi prezenta intre pacientii cu MAFLD vs. martori, la fel ca potentialul
acestora de a prezice riscul cardiovascular, In special disfunctia sistolica si diastolica.

Conform rezultatelor noastre obtinute, nu am gasit nicio diferenta semnificativa
in nivelurile serice de adiponectini si visfatina intre pacientii cu MAFLD si martori. in
ciuda faptului ca raportul E/A a fost asociat semnificativ cu adiponectina in analiza
univariata, aceasta asociere a fost pierduta in modelele de regresie liniara multivariata.
Interesant, cu toate ca nivelurile de adiponectind nu au fost asociate cu fractia de
ejectie a ventriculului stang Tn analiza univariat3, a fost gasita o asociere semnificativa
invers proportionalda dupa analiza de regresie liniara multivariata. Nivelurile de
adiponectina si visfating, pe de altd parte, nu au prezis grosimea peretelui posterior al



ventriculului stang, iar nivelurile de visfatind nu au prezis grosimea intimei medie a
carotidei sau grosimea peretelui septal interventricular.

Studiul 3 ,Anxietatea si depresia in MAFLD si riscul cardiovascular” a comparat
anxietatea si depresia la pacientii cu MAFLD si martori, precum si parametrii CV
ecocardiografici multipli si ecografii Doppler.

Am emis ipoteza ca anxietatea si depresia ar creste riscul CV la pacientii cu
MAFLD.

Desi pacientii cu MAFLD au avut un risc mai mare de anxietate (asa cum a fost
evaluat de LWASQ) si depresie (conform evaluarii de BDI) in analiza univariat3,
aceastd asociere a fost pierduti in analiza de regresie multivariata. in ciuda faptului cd
disfunctia sistolica subclinica a fost raportatd la subiectii cu scoruri mai mari de
evaluare a factorilor somatici la LWASQ in analiza univariatd, semnificatia a fost
pierduta dupa analiza multivariatd. Mai mult, grosimea peretelui septal
interventricular a fost asociata cu anxietate si depresie. Cu toate acestea, dupa analiza
multivariatd, semnificatia statistica s-a atenuat la niveluri nesemnificative.

Studiul 4 ,Varianta MBOAT7 rs641738 in MAFLD si riscul cardiovascular”
investigheaza asocierea dintre varianta rs641738 in MAFLD, precum si asocierea
acesteia cu riscul cardiovascular incluzand mai multi parametri structurali si
functionali ecocardiografici, ecografie Doppler a carotidei arterelor si scorurile de risc
cardiovascular.

Am emis ipoteza ca varianta rs641738 langda MBOAT7 va fi asociatd cu o
susceptibilitate crescuta de a dezvolta MAFLD si riscul cardiovascular asociat.

In populatia de studiu evaluati a subiectilor caucazieni de origine europeani, nu
am gasit nicio asociere semnificativa intre varianta rs641738 si MAFLD. Parametrii
cardiovasculari multipli, inclusiv parametrii cardiaci structurali, functiile sistolice si
diastolice si riscul cardiovascular subclinic, nu s-au dovedit a fi asociati cu rs641738.
Chiar daca varianta rs641738 a prezis algoritmul de risc ASCVD si ActiTest in analiza
univariata, aceasta semnificatie a fost pierduta dupa analizele de regresie multivariata
liniara si cuantila.

Studiul 5 ,Predispozitie genetica in MAFLD si manifestarile cardiovasculare —
Referat sistematic” rezuma literatura actuala care descrie rolul si efectele variantei
rs641738 si oferd o actualizare a dovezilor publicate recent care evalueaza relatia
dintre rs641738 si prezenta si severitatea steatozei hepatice, a fibrozei, a markerilor
biochimici si a progresiei la HCC, precum si a rezultatelor cardiovasculare in
NAFLD/MAFLD.

Cercetarea publicatda demonstreaza o relatie semnificativd intre varianta
rs641738 si scaderea expresiei hepatice a MBOAT?7, cresterea continutului de grasime
hepatica, severitatea NAFLD si susceptibilitatea de a dezvolta NASH, fibroza avansata si
HCC la adultii NAFLD de etnie caucaziand, hispanica si afro-americana. Cu toate
acestea, majoritatea studiilor efectuate pe populatiile asiatice au contrazis aceste
constatdri. Varianta rs641738 a fost asociata cu niveluri mai mari de ALT in plasma in
studiile la copii si adolescenti care au implicat subiecti obezi, dar asocierea sa cu
NAFLD/MAFLD la copii si adolescenti ramane neclara. Studiile care examineaza relatia
dintre varianta rs641738 si rezultatele cardiovasculare la pacientii cu NAFLD/MAFLD
sunt rare in prezent. Acest polimorfism nu a fost asociat cu boala coronariana, potrivit
cercetarilor actuale.



CONCLUZII GENERALE

Pe parcursul acestei teze de doctorat, am evaluat cativa biomarkeri si scoruri
non-invazive care pot fi utilizati pentru a stratifica riscul cardiovascular la pacientii cu
MAFLD vs. martori, precum si utilizarea acestor markeri ca metode neinvazive pentru
a evalua steatoza hepaticd. Am evaluat metabolitii, adipokinele, varianta genetica,
anxietatea si depresia In MAFLD si riscul cardiovascular asociat. Steatoza hepaticad a
fost evaluata atat folosind ultrasonografie, cat si SteatoTestTM (Biopredictive),
imbunatatind astfel acuratetea evaluarii noastre. Evaluarea cardiovasculara efectuatad a
fost cuprinzatoare, incluzind mai multi parametri structurali si functionali
ecocardiografici, ecografie Doppler a arterelor carotide si mai multe scoruri
cardiovasculare.

Conform rezultatelor obtinute, pacientii cu MAFLD sunt predispusi la
dezvoltarea disfunctiei cardiace sistolice, subclinice sistolice si diastolice. Nivelurile
reduse de glicil tirozina pot prezice scaderea functiei sistolice a ventriculului stang, in
timp ce nivelurile mai scizute ale LPC (18:2/0:0) pot prezice disfunctia diastolica. in
ceea ce priveste adipokinele, nivelurile serice de adiponectina si visfatina nu au diferit
semnificativ intre pacientii cu MAFLD si martori, in timp ce nivelurile de adiponectina
s-au dovedit a fi semnificativ invers proportionale cu FEVS dupa analizele de regresie
multivariatd. Dupad efectuarea analizei multivariate, anxietatea si depresia nu au
crescut riscul de a dezvolta MAFLD sau parametrii cardiovasculari evaluati. Mai mult,
nu am gasit nicio asociere semnificativa intre varianta rs641738 si MAFLD in populatia
de studiu evaluatad a subiectilor caucazieni de origine europeand, nici nu a fost asociata
cu o gama larga de parametri cardiovasculari evaluati, inclusiv parametrii cardiaci
structurali, functiile sistolice si diastolice si subclinici. risc cardiovascular. Desi
varianta rs641738 a prezis algoritmul de risc ASCVD, aceasta semnificatie a fost
pierduta dupa analizele de regresie multivariata. Cu toate acestea, In referatul nostru
sistematic, am observat o asociere semnificativa intre varianta rs641738 si scaderea
expresiei hepatice a MBOAT7, cresterea continutului de grasime hepatica, severitatea
NAFLD si susceptibilitatea de a dezvolta NASH, fibroza avansata si HCC la adultii
NAFLD caucazieni, hispanici, si etnie afro-americana. Cu toate acestea, majoritatea
studiilor care au implicat populatii asiatice au contrazis aceste constatiri. In prezent,
exista putine studii care examineaza relatia dintre varianta rs641738 si rezultatele
cardiovasculare la pacientii cu NAFLD/MAFLD, raportand absenta oricarei asocieri cu
boala coronariana.

ORIGINALITATEA SI CONTRIBUTIILE INOVATIVE
ALE TEZEI

Aceastd teza de doctorat, prin tema evaluatd, adauga literaturii actuale noi
perspective necunoscute anterior legate de mai multi biomarkeri si scoruri in MAFLD
folosind criteriile nou definite si riscul cardiovascular asociat.



Din cunostintele noastre, acesta este primul studiu observational care compara
efectele mai multor biomarkeri metabolici asupra functiilor cardiace sistolice, sistolice
subclinice si diastolice la pacientii cu MAFLD vs. martori.

Mai mult decat atat, literatura actuald nu are date referitoare la nivelurile de
adiponectina si visfatina la pacientii cu MAFLD utilizand criteriile nou definite. In ciuda
faptului ca nivelurile scazute de adiponectina si nivelurile crescute de visfatind sunt
cunoscute a fi asociate cu o varietate de bolile cardiovasculare, acesti parametri nu au
fost evaluati la pacientii cu MAFLD pentru utilizarea lor potentiala ca biomarkeri.
Acesta este primul studiu care analizeaza nivelurile serice de adiponectina si visfatina
la pacientii cu MAFLD, precum si parametrii ecocardiografici si ecocardiografici cu
ultrasunete Doppler si relatiile acestora cu adiponectina si visfatina.

in timp ce mai multe studii publicate au examinat asocierea dintre anxietate si
depresie in NAFLD, constatarile sunt neconcludente cu rezultate contradictorii. Pe de
alta parte, anxietatea si depresia sunt asociate cu un risc mai mare de aparitie a unei
varietati de tulburari metabolice, inclusiv obezitatea, sindromul metabolic si diabetul
de tip 2, precum si bolile cardiovasculare. Datele privind anxietatea si depresia la
pacientii cu MAFLD care utilizeaza criteriile de diagnostic nou definite si riscul
cardiovascular asociat lipsesc in literatura actualad. Din cate stim, acesta este primul
studiu care evalueaza anxietatea si depresia la pacientii cu MAFLD.

Desi mai multe referate sistematice si meta-analize au evaluat asocierea dintre
varianta rs641738 in NAFLD, rezultatele au fost contradictorii. Cu toate acestea, nu au
existat studii care sa evalueze efectele variantei rs641738 la pacientii cu MAFLD
utilizdnd criteriile definite recent. Mai mult, sunt disponibile date foarte limitate cu
privire la rolul variantei rs641738 si bolile cardiovasculare. In consecinti, am
investigat pentru prima data relatia dintre varianta rs641738 in MAFLD, precum si
legatura acesteia cu riscul cardiovascular, inclusiv mai multi parametri structurali si
functionali ecocardiografici, ecografie Doppler a arterelor carotide si scorurile de risc
cardiovascular.

De asemenea, am continuat cercetarile noastre prin efectuarea primului referat
sistematic cuprinzator care evalueaza varianta rs641738 in NAFLD si rezultatele
cardiovasculare asociate care demonstreaza o relatie semnificativda intre varianta
rs641738 si scaderea expresiei hepatice a MBOAT?7, cresterea continutului de grasime
hepatica, severitatea NAFLD si susceptibilitatea de a dezvolta NASH. fibroza avansata si
HCC la adultii NAFLD de etnie caucaziand, hispaicd si afro-americani. In referatul
nostru, am subliniat, de asemenea, lacunele actuale in dovezile legate de acest subiect.
Am descoperit ca cercetarile care evalueaza relatia dintre varianta rs641738 si
rezultatele cardiovasculare la pacientii cu NAFLD/MAFLD sunt foarte limitate in acest
moment.

In concluzie, credem ca aceasti tezi de doctorat a adus in lumina date originale
si noi prin evaluarea markerilor si scorurilor multiple iIn MAFLD si riscul
cardiovascular asociat, contribuind la o mai buna intelegere a acestei relatii complexe.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is the most frequent pathology
affecting the liver in the Western countries, representing approximately 75% of
chronic liver diseases, with a global prevalence of 25%, being most frequent in the
Middle East and South America and least frequent in Africa. In Romania, the prevalence
of NAFLD was reported to be 20% in a study involving 3,005 hospitalized patients that
weren’t previously known with any liver disease. Metabolic-dysfunction-associated
fatty liver disease (MAFLD) is a recent nomenclature that was proposed lately to
substitute the previous term NAFLD.

Several published studies reported that fatty liver disease is an independent risk
factor linked with all-cause mortality and increased cardiovascular disease (CVD)-
related morbidity. Commonly shared pathophysiological links were proposed to exert
a crucial role in fatty liver disease-associated comorbidities, including type 2 diabetes
mellitus, obesity, dyslipidemia, and CVD, all of which were found to exert an
unfavorable effect on fatty liver disease's natural course and vice versa.

Very limited data with insufficient evidence is currently available regarding
these evaluated potential pathophysiological links and cardiovascular parameters
using the newly defined criteria of MAFLD. Accordingly, further investigation remains
necessary to evaluate these associations.

At the moment, the literature lacks data about serum adiponectin and visfatin

levels, rs641738 variant near MBOAT7, metabolites including LPC (18:2/0:0), LPC
(22:6), glycyl tyrosine, and Cer (d18:0/23:0), as well as anxiety and depression in
MAFLD, utilizing the newly established diagnosis criteria. Moreover, their potential
role in increasing cardiovascular risk remains unclear in patients with MAFLD.

Therefore, we conducted this observational study of cross-sectional design to
assess the serum levels of adiponectin and visfatin, rs641738 variant near MBOAT7,
LPC (18:2/0:0), LPC (22:6), glycyl tyrosine, and Cer (d18:0/23:0), in addition to
anxiety and depression in MAFLD patients vs. controls. Moreover, we assessed their
possible role in increasing the cardiovascular risk through conducting a
comprehensive cardiovascular assessment including numerous cardiovascular
parameters evaluated by electrocardiography, echocardiography, and Doppler
ultrasound, as well as cardiovascular risk scores.

CURRENT STATE OF KNOWLEDGE

The first part of the thesis includes 7 chapters that are summarized in a systematic
manner, emphasizing the importance of the studied topic. The first chapter "A
historical perspective about fatty liver disease" describes the first time NAFLD was
reported in the medical literature till present, currently being termed MAFLD. The
second chapter "Epidemiology of MAFLD" outlines the available data regarding the



11

incidence and prevalence rates. The third chapter "NAFLD vs. MAFLD - What's in the
name?" clarifies the differences in the diagnostic criteria between NAFLD and MAFLD.
The fourth chapter "Definition and diagnostic criteria for MAFLD" presents the
recently published diagnostic criteria for the new nomenclature MAFLD. The fifth
chapter "Clinical Outcomes and Extra-hepatic Associations in MAFLD" mentions a
summary of the hepatic and extra-hepatic manifestations of MAFLD, including
cardiovascular disease. The sixth chapter "Pathophysiological Mechanisms of CVD in
MAFLD" focuses on the multiple potential pathogenic links. The last chapter, the
seventh, "Differences between NAFLD and MAFLD and CV outcomes” includes data
regarding the cardiovascular outcome discrepancies between NAFLD and MAFLD.

PERSONAL CONTRIBUTION

The second part of the thesis includes 10 chapters that begin with a description
of the study’s general hypothesis and objectives, general methodology, followed by 4
observational studies and 1 systematic review, general discussions, general
conclusions, and originality and innovative contributions.

Study 1 "Metabolic Biomarkers Related to Cardiac Dysfunction in Metabolic-
Dysfunction-Associated Fatty Liver Disease: A Cross-sectional Analysis” aimed to
investigate several metabolic biomarkers including LPC (18:2/0:0), LPC (22:6), Glycyl
tyrosine, and Cer (d18:0/23:0) and their potential cardiovascular effects on systolic,
subclinical systolic, and diastolic cardiac functions in MAFLD.

Our hypothesis was that the studied metabolic biomarkers would facilitate the
prediction of MAFLD as well as the non-invasive identification of cardiovascular
dysfunction and cardiovascular risk stratification.

We concluded that MAFLD patients are more likely to develop cardiac systolic
and subclinical systolic dysfunction, as well as diastolic dysfunction. Even after
controlling for confounding factors, lower glycyl tyrosine levels were associated with
reduced LV systolic function, and lower LPC (18:2/0:0) levels were associated with
diastolic dysfunction.

Study 2 "Relationship Between Adipokines and Cardiovascular Ultrasound
Parameters in Metabolic-Dysfunction-Associated Fatty Liver Disease" aimed to
compare serum adiponectin and visfatin levels in MAFLD patients and controls, as well
as their potential associations with cardiovascular parameters measured by
echocardiography and Doppler ultrasound.

We hypothesized that a significant difference between adiponectin and visfatin
levels would be present between MAFLD patients vs. controls and that they could
predict cardiovascular risk, specifically systolic and diastolic dysfunction.

According to our obtained results, we found no significant difference in serum
adiponectin and visfatin levels between MAFLD patients and controls. Despite the fact
that the E/A ratio was significantly associated with adiponectin in univariate analysis,
this association was lost in multivariate linear regression models. Interestingly, despite
the fact that adiponectin levels were not associated with left ventricular ejection
fraction in univariate analysis, a significant inversely proportional association was
found after multivariate linear regression analysis. Adiponectin and visfatin levels, on
the other hand, did not predict left ventricular posterior wall thickness, and visfatin
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levels did not predict carotid intima media thickness or interventricular septal wall
thickness.

Study 3 "Anxiety and Depression in Metabolic-Dysfunction-Associated Fatty
Liver Disease and Cardiovascular Risk" compared anxiety and depression in MAFLD
patients to controls, as well as multiple echocardiographic and Doppler ultrasound CV
parameters.

We hypothesized that anxiety and depression would increase the CV risk in
MAFLD patients.

Although MAFLD patients had a higher risk of anxiety (as evaluated by the
LWASQ) and depression (as evaluated by the BDI) in univariate analysis, this
association was lost in multivariate regression analysis. Despite the fact that
subclinical systolic dysfunction was reported in subjects with higher somatic factor
assessment scores on the LWASQ in univariate analysis, the significance was lost after
multivariate analysis. Moreover, interventricular septal wall thickness was linked to
anxiety and depression. However, after multivariate analysis, the statistical
significance attenuated to non-significant levels.

Study 4 "MBOAT7 rs641738 variant in metabolic-dysfunction-associated fatty
liver disease and cardiovascular risk" investigates the association between the
rs641738 variant in MAFLD, as well as its association with cardiovascular risk
including several echocardiographic structural and functional parameters, Doppler
ultrasound of the carotid arteries, and cardiovascular risk scores.

We hypothesized that the rs641738 variant near MBOAT7 will be associated
with an increased susceptibility to develop MAFLD and associated cardiovascular risk.

In the evaluated study population of Caucasian subjects of European descent, we
found no significant association between the rs641738 variant and MAFLD. Multiple
cardiovascular parameters, including structural cardiac parameters, systolic and
diastolic functions, and subclinical cardiovascular risk, were not found to be associated
with rs641738. Even though the rs641738 variant predicted the ASCVD risk algorithm
and the ActiTest in univariate analysis, this significance was lost after multivariate
linear and quantile regression analyses.

Study 5 "Genetic predisposition in metabolic-dysfunction-associated fatty liver
disease and cardiovascular outcomes—Systematic review" summarizes the current
literature describing the role and effects of the rs641738 variant, and provide an
update on recently published evidence assessing the relationship between rs641738
and the presence and severity of hepatic steatosis, fibrosis, biochemical markers, and
progression to HCC, as well as cardiovascular outcomes in NAFLD/MAFLD.

The published research demonstrates a significant relationship between
rs641738 variant and decreased hepatic expression of MBOAT?7, increased hepatic fat
content, NAFLD severity, and susceptibility to develop NASH, advanced fibrosis, and
HCC in NAFLD adults of Caucasian, Hispanic, and African American ethnicity.
Nevertheless, the majority of the studies conducted on Asian populations contradicted
these findings. The rs641738 variant was linked to higher plasma ALT levels in
pediatric and adolescent studies involving obese subjects, but its association with
NAFLD/MAFLD in pediatric and adolescent subjects remains unclear. Studies
examining the relationship between rs641738 variant and cardiovascular outcomes in
NAFLD/MAFLD patients are scarce at the moment. This polymorphism has not been
linked to coronary artery disease, according to current research.
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GENERAL CONCLUSIONS

Throughout this PhD thesis, we evaluated several non-invasive biomarkers and
scores that can be used to stratify the cardiovascular risk in MAFLD patients vs.
controls, as well as using these markers as non-invasive methods to evaluate hepatic
steatosis. We evaluated metabolites, adipokines, genetic variant, anxiety and
depression in MAFLD and associated cardiovascular risk. Hepatic steatosis was
evaluated using both ultrasonography and SteatoTest™ (Biopredictive), hence,
improving the accuracy of our evaluation. The performed cardiovascular assessment
was comprehensive including multiple echocardiographic structural and functional
parameters, Doppler ultrasound of the carotid arteries, and several cardiovascular
scores.

According to the obtained results, patients with MAFLD are prone to develop
cardiac systolic, subclinical systolic, and diastolic dysfunction. Reduced glycyl tyrosine
levels can predict decreased left ventricular systolic function, while lower LPC
(18:2/0:0) levels can predict diastolic dysfunction. Regarding adipokines, serum
adiponectin and visfatin levels did not differ significantly between MAFLD patients and
controls, while adiponectin levels were found to be significantly inversely proportional
with LVEF after correcting for confounding factors. After performing multivariate
analysis, anxiety and depression did not increase the risk of developing MAFLD or the
evaluated cardiovascular parameters. Moreover, we found no significant association
between the rs641738 variant and MAFLD in the evaluated study population of
Caucasian subjects of European descent, neither was it related to a wide range of
assessed cardiovascular parameters, including structural cardiac parameters, systolic
and diastolic functions, and subclinical cardiovascular risk. Although the rs641738
variant predicted the ASCVD risk algorithm, this significance was lost after correcting
for confounding factors. Nevertheless, in our systematic review, we observed a
significant association between the rs641738 variant and decreased hepatic
expression of MBOAT7, increased hepatic fat content, NAFLD severity, and
susceptibility to develop NASH, advanced fibrosis, and HCC in NAFLD adults of
Caucasian, Hispanic, and African American ethnicity. Nonetheless, the majority of
studies involving Asian populations contradicted these findings. There are currently
few studies examining the relationship between the rs641738 variant and
cardiovascular outcomes in NAFLD/MAFLD patients, reporting an absence of any link
to coronary artery disease.

ORIGINALITY AND INNOVATIVE CONTRIBUTIONS

This doctoral thesis, through the assessed topic, adds to the current literature
new perspectives that were previously unknown related to several biomarkers and
scores in the MAFLD using the newly defined criteria and associated cardiovascular
risk.

To the best of our knowledge, this is the first observational study to compare the
effects of several metabolic biomarkers on systolic, subclinical systolic, and diastolic
cardiac functions in MAFLD patients vs. controls.
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Moreover, the current literature lacks any data regarding adiponectin and
visfatin levels in MAFLD patients using the newly defined criteria. Despite the fact that
decreased adiponectin levels and increased visfatin levels are known to be associated
with a variety of CVD, these parameters were not evaluated in MAFLD patients for
their potential use as biomarkers. This is the first study to look at serum adiponectin
and visfatin levels in MAFLD patients, as well as comprehensive cardiovascular
echocardiographic and Doppler ultrasound parameters and their relationships with
adiponectin and visfatin.

While several published studies have examined the association between anxiety
and depression in NAFLD, the findings are inconclusive with conflicting results. On the
other hand, anxiety and depression are associated with a higher risk of a variety of
metabolic disorders, including obesity, metabolic syndrome, and type 2 diabetes, as
well as CVD. Data on anxiety and depression in MAFLD patients using the newly
defined diagnosis criteria and associated cardiovascula risk are lacking in the current
literature. To the best of our knowledge, this is the first study to evaluate anxiety and
depression in MAFLD patients.

Although several systematic reviews and meta-analyses evaluated the
association between the rs641738 variant in NAFLD, results have been conflicting.
However, there have been no studies evaluating the effects of the rs641738 variant in
MAFLD patients using the recently defined criteria. Moreover, very limited data are
available regarding the role of the rs641738 variant and CVD. Accordingly, we
investigated for the first time the relationship between the rs641738 variant in
MAFLD, as well as its link with cardiovascular risk including several echocardiographic
structural and functional parameters, Doppler ultrasound of the carotid arteries, and
cardiovascular risk scores.

We also continued our research by conducting the first comprehensive
systematic review evaluating the rs641738 variant in NAFLD and associated
cardiovascular outcomes demonstrating a significant relationship between rs641738
variant and decreased hepatic expression of MBOAT7, increased hepatic fat content,
NAFLD severity, and susceptibility to develop NASH, advanced fibrosis, and HCC in
NAFLD adults of Caucasian, Hispanic, and African American ethnicity. In our review,
we also pointed out the current gaps in the evidence related to this topic. We found
that the research evaluating the relationship between rs641738 variant and
cardiovascular outcomes in NAFLD/MAFLD patients are very limited at the moment.

In conclusion, we believe that this PhD thesis brought into the light original and
novel data by evaluating multiple markers and scores in MAFLD and associated
cardiovascular risk, contributing to a better understanding of this complex
relationship.



