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Titlul scurt: Profilul de risc CV in steatoza hepaticd

Ce nu este, deocamdata, cunoscut la subiectul
abordat

Conditiile si factorii care influenteaza riscurile cardio-
vasculare in populatia generald sunt bine cunoscute. Cea
ce tine de steatoza hepaticd, conexiunile intre ficat si cord
necesita studii suplimentare in vederea elucidarii meca-
nismelor relationale dintre steatoza hepatica si patologia
cardiovasculara. La momentul actual nici unul din modele-
le de predictie a riscului cardiovascular nu este autentifi-
cat pentru pacienti cu steatoza hepatica.

Ipoteza de cercetare

Estimarea profilului riscului cardiovascular si compa-
rarea diferitor modele de evaluare a riscului de dezvoltare
in 10 ani a bolilor cardiovasculare poate permite stratifi-
carea pacientilor cu steatoza hepatica In dependenta de
gradul riscului.

Noutatea adusa literaturii stiintifice din domeniu

Gasirea celor mai eficiente modele de predictie a ris-
cului cardiovascular la pacientii cu steatoza hepaticd ajuta
la stratificarea pacientului cu risc cardiovascular ridicat.
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Short title: Cardiovascular risk profile in hepatic ste-
atosis

What is not known on the issue addressed in the
submitted manuscript yet

Conditions and factors that influence the cardiovascu-
lar risk in general population are well known. Regarding
hepatic steatosis, the connections between the liver and
the heart require additional studies in order to elucidate
the relational mechanism between hepatic steatosis and
cardiovascular pathology. At present, none of the models
for predicting cardiovascular risk are validated for pa-
tients with hepatic steatosis.

The research hypothesis

Estimating the cardiovascular risk profile and compar-
ing different models of assessment of risk for the develop-
ment of cardiovascular disease in 10 years can allow the
stratification of patients with liver steatosis depending on
the degree of risk.

Article’s added novelty on this scientific topic

Finding the most effective models for predicting car-
diovascular risk for patients with hepatic steatosis helps

\\to stratify patient with high cardiovascular risk. )




Rezumat

Introducere. Boala ficatului gras reprezinta o larga
gama de patologii, incluzand boala ficatului gras metabolic
asociata (BFGMA). Bolile cardiovasculare (BCV) sunt cele
mai raspandite cauze a mortalitatii la acest grup populati-
onal. Modele predictive al riscului privind BCV sunt ideale
pentru stratificarea si abordarea populatiei cu risc crescut,
dar actualmente nici unul din modelele de predictie a riscu-
lui cardiovascular nu sunt autentificate pentru pacienti cu
steatoza hepatica.

Material si metode. Studiul transversal, observational,
prospectiv, caz-control a inclus 680 pacienti cu BFGMA si gru-
pul de control fara BFGMA (N = 96). Grupul experimental a fost
impartit in trei subgrupe (SG): A - supraponderali sau obezi
(IMC = 25 kg/m?) (N=498); B - slabi/masa ponderala normala
(IMC BMI < 25 kg/m?) care prezinta cel putin doud anomalii
metabolice curisc (N = 58); C - diabet zaharat tip Il (DZT2) (N=
156). Pentru fiecare pacient s-a estimat riscul cardiovascular
folosind ecuatia Framingham (Risc,,) (risc 220% - risc inalt)
, metoda SCORE (Risc g ..) (risc = 10% - risc inalt) si metoda
Atherosclerotic Cardiovascular Disease Risk Algorithm AHA/
ACC (American College of Cardiology and the American Heart
Association)(Risc , .. - 4) (risc 220% - risc Inalt).

Rezultate. Modele Risc (.. si Risc , . Jana AU identificat o
proportie mica de pacienti cu risc Tnalt, Tnsa scorul Framin-
gham a permis determinarea celui mai mare numar de paci-
enti cu risc inalt (Risc ... 7% vs RisC, o ua - 15% vs Risc,,
- 38%; p < 0,001). Corelatii statistic semnificative au fost
depistate intre sistemele de scorificare Risc . siRisc , . JAHA
(Pearson’s r = 0,939; p = 0,0001, Spearman’s rho=0,960; p
<0,001). Risc . a identificat cea mai mare proportie pacien-
tilor cu risc inalt din subgrupul DZT2 - 82,7%, prezentand
diferente semnificative statistic cu subgrupa A si B - 28,1% vs
6,8%, p < 0,001. Aceiasi tendinta a fost observata pentru sco-
ruri Riscg. . 51 Risc,cc 0 (Riscg e DZT2 - 26,3% vs Risc, .,
ana DZT2 - 46,8%, p < 0,001), dar aceste scoruri au identificat
in acest grup populational mai putini pacienti cu risc CV inalt.

Concluzie. Pentru pacienti cu BFGMA cel mai util model
de predictie a riscului cardiovascular este scorul Framin-
gham, care poate sa identifice un numar mai mare de pa-
cienti cu “risc ridicat” in comparatie cu modelul SCORE sau
metoda AHA/ACC.

Cuvinte cheie: boala ficatului gras metabolic asociatd, ris-
curi cardiovasculare, scorul Framingham, SCORE, AHA/ACC.

Introducere

Patologia hepatica cronica are un impact important pri-
vind morbiditatea si mortalitatea globala. Boala ficatului
gras (BFG) reprezinta o larga gama de patologii, incluzand
boala ficatului asociatd consumului de alcool si boala fi-
catului gras metabolic asociata (BFGMA). Se estimeaza ca
BFGMA afecteaza 25% din populatia globala si cuprinde un
spectrul larg de patologii hepatice de la steatoza simpla si
steatohepatita pana la ciroza [1].

Bolile cardiovasculare (BCV) sunt cele mai raspandite
cauze a mortalitatii la acest grup populational [2], care sunt
urmate de cancer non-hepatic si complicatiile hepatice. Pa-
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Abstract

Background. Fatty liver disease (FLD) is composed of
a wide spectrum including metabolic associated fatty liv-
er disease (MAFLD). Cardiovascular disease (CVD) is the
leading cause of mortality in this populational group. Many
risk estimation systems are in existence for improving the
management of population groups, but currently, none of
the available risk prediction models are authenticated in
patients with hepatic steatosis.

Materials and methods. Transversal, observational,
prospective, case control study has been included 680 pa-
tients with MAFLD and 96 control subjects without MA-
FLD. Experimental group was divided in tree subgroups:
A - overweight or obesity (BMI = 25 kg/m?) N= 498; B -
lean/normal weight (BMI <25kg/m?) N= 58 and C - Type 2
diabetes mellitus N= 156. For each patient, cardiovascular
risk was estimated using the Framingham equation (risk
> 20% - high), SCORE risk chat (risk = 10% - high) and
Atherosclerotic Cardiovascular Disease Risk Algorithm
from the American College of Cardiology and the American
Heart Association (AHA/ACC) (risk = 20% - high).

Results. Model Risk ... and Risk ACC/AHA had identified
the low proportion of patients with high risk, however,
Risk ... determined the highest proportion of the patients
as being ‘at high-risk’ (Risk (... -7% vs Risk I 15%
vs Risk .. - 38%, p <0.001). Statistically significant cor-
relations were found between the scoring systems Risk
rrs and Risk . (Pearson’s r = 0.939, p = 0.0001, Spear-
man's rho=0.960, p <0.001). The highest proportion of the
patients as being ‘at high-risk’ from group C - DMT2 was
found by model Risk,, . - 82.7%, with statistically signifi-
cant difference between group A and B - 28.1 % vs 6.8%, p
< 0.001. The same tendency was observed for Risk and

SCORE
Risk o (Risk DMT?2 - 26.3% vs Risk DMT2

SCORE ACC/AHA

- 46.8%), bur these scores have identified the low propor-

tion of patients with high risk in this populational group.
Conclusions. The study shows that Risk,.. appeared

to be most useful CVD risk assessment model in hepatic

steatosis, Risk, is likely to identify a greater number of

patients at ‘high-risk’ as compared to Risk .. .. and Risk

ACC/AHA'
Keywords: metabolic associated fatty liver disease

(MAFLD), cardiovascular risk factors (CV risk), score
Framingham, SCORE, AHA/ACC.

Introduction

Chronic liver diseases (CLD) contribute to a major
burden to both morbidity and mortality worldwide with
a significant impact on public health. Fatty liver disease
(FLD) is composed of a wide spectrum of disorders in-
cluding alcoholic liver disease (ALD) and metabolic as-
sociated fatty liver disease (MAFLD). Metabolic associ-
ated fatty liver disease is estimated to affect 25% of the
world’s population and encompasses a spectrum of liver
disease that ranges from simple steatosis (SS) to steato-
hepatitis and cirrhosis [1].

Cardiovascular disease (CVD) is the leading cause of
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cientii cu BFGMA au cel mai mare risc de dezvoltare a pato-
logiei vasculare si coronariene din cauza prezentei deregla-
rilor metabolice caracteristice acestei patologii. Patologia
cardiovasculara influenteaza evolutia acestor pacienti mult
mai important decat progresia bolii hepatice per se.

Pentru a reduce rata mortalitatii din cauza BCV sunt
necesare masuri preventive pentru indivizi cu "risc inalt”.
Modele predictive al riscului privind BCV sunt ideale pen-
tru stratificarea si abordarea populatiei cu risc crescut [3].
Exista o gama larga de sisteme pentru estimarea riscului
cardiovascular, asa ca scorul Framingham (Risc ...}, scorul
the American Heart Association (AHA) si the American Col-
lege of Cardiology (ACC) (Risc ACC/AHA) si SCORE (Systematic
COronary Risk Evaluation) (Risc (..) [4-6]. La momentul
actual nici unul din modelele de predictie a riscului car-
dio-vascular nu sunt autentificate pentru pacienti cu stea-
toza hepatica.

Scopul acestui studiu a fost estimarea profilului riscului
cardiovascular pe o cohorta de pacienti cu steatoza hepati-
ca si compararea diferitor modele de evaluare a riscului de
dezvoltare in 10 ani a BCV (Risc, Risc ACC/AHA and Risc. )
la acest grup de pacienti.

Material si metode

Populatia studiatda

Studiul transversal, observational, prospectiv, caz - con-
trol a inclus 680 pacienti consecutivi (403 barbati si 277
femei) cu boala ficatului gras metabolic asociata internati
in Sectia Hepatologie a Spitalului Clinic Republican; De-
partamentul de Boli ischemice a cordului a Institutului de
Cardiologie; Sectia de Cardiologie a Spitalului Ministerului
Sanatatii Muncii si Protectiei Sociale. Grupul de control a
constituit 96 de pacienti care nu au prezentat boala ficatului
gras metabolic asociata si au fost comparabile dupa varsta
cu grupul experimental (37 barbati si 59 femei).

Toti pacientii au fost evaluati clinic si antropometric,
cu examinare ultrasonografica de rutina. La momentul in-
cluderii a fost inregistrate urmatoarele date: demografice
(gen, varsta, etnie, fumat), antropometrice (indicele masei
corporale, circumferinta abdominala) si datele biochimice
(teste functionale hepatice, hemoleucograma, lipidograma).
Statutul privind fumatul a fost Impartit in categorii: a) nefu-
mator, b) ex-fumator, ¢) fumator [7].

Subiectii au fost intervievati privind istoricul de hiper-
tensiune, diabet zaharat, dislipidemie, infarct miocardic,
ictus, precum si consumul de alcool si fumatul. Istoricul fa-
milial privind diabetul zaharat (rudele de gradul I si II) si
patologia cardiovasculara (rudele de gradul I: barbatii mai
tineri de 55 ani, femeile mai tinere de 60 ani) la fel a fost in-
registrat, s-au colectat datele privind tratamentul farmaco-
logic curent (agenti hipolipimianti, medicamente anti hiper-
tensive, hipoglicemiante orale). Au fost luate In consideratie
hipertensiunea arteriala in cazul existentei diagnosticului
documentat; administrarea medicatiei antihipertensive. Di-
abetul zaharat a fost constatat in baza diagnosticelor docu-
mentate din actele medicale.

Cinci componente a sindromului metabolic (SMet) s-au
evaluat la toti pacienti. Cei care prezentau obezitate centra-

MJHS 27(1)/2022

mortality in this group [2], followed by non-liver cancer
and liver-related complications. Because of the underly-
ing metabolic disorder, MAFLD patients are expected to
have a higher risk of vascular and coronary heart disease
as well. Cardiovascular disease dictates the outcome (or
outcomes) in patients with MAFLD more frequently and
largely than does the progression of liver disease.

In order to reduce the CVD mortality rate, some pre-
ventive measures of “at high risk” individuals are neces-
sary. CVD risk prediction models are ideal for recognizing
and treating high-risk populations [3]. Many risk estima-
tion systems are in existence for improving the manage-
ment of population groups, such as Framingham risk score
(Risk,,;) and the American Heart Association (AHA) and
the American College of Cardiology (ACC) score (Risk Acc/
ana) and the SCORE (Systematic COronary Risk Evaluation)
(Risk ¢ e [4-6]. Currently, none of the available risk pre-
diction models are authenticated in patients with hepatic
steatosis.

The aim of this study was to measure the cardiovascu-
lar risk profile of the cohort of hepatic steatosis cases and
to compare different 10-year CVD risk assessment mod-
els (Risk, ., Risk and Risk_. ) in this populational

FRS’ ACC/AHA SCORE
group.

Material and methods

Study population

The transversal, observational, prospective, case con-
trol study was included 680 consecutive patients (403
males and 277 females) with MAFLD attending the Hepa-
tology unit of Republican Clinical Hospital, Unit of Ischemic
Hard Disease of Institute of Cardiology, Unit of Cardiology
of Hospital of Ministry of Health, Kishinev and 96 control
subjects without MAFLD (37 males and 59 females).

All patients underwent a complete clinical and anthro-
pometric evaluation, and a routine liver ultrasonograph-
ic scan. At the time of enrolment: demographic (gender,
age, ethnicity, smoking habit), anthropometric (body mass
index, waist circumference) and biochemical data (liver
function tests, full blood count, fasting lipids) were record-
ed. Smoking-level was categorized as (a) nonsmokers, (b)
ex-smokers, (c) smokers [7].

The subjects were interviewed to obtain their history
of hypertension, diabetes mellitus, dyslipidemia, myocar-
dial infarction, stroke, as well as alcohol consumption and
smoking. Family history of diabetes (first- and second- de-
gree relatives) and of cardiovascular disease (first-degree
relatives: males younger than 55 years, females younger
than 60 years), as were current pharmacological treat-
ments (lipid-lowering agents, antihypertensive drugs, oral
hypoglycemic agents) were also registered. Hypertension
was recorded as present if documented in their medical
records; it was noted that some patients were taking anti-
hypertensive medication for nonhypertensive indications.
Diabetes mellitus was recorded as present if documented
in the patients’ medical records.

The five components of the MetS were searched in all
patients. Subjects having central obesity (waist circum-



13 (circumferinta abdominald = 102 cm pentru barbati si =
88 cm pentru femei) plus alte doud sau mai multe criterii
[(1) nivelul trigliceridelor > 1,7 mmol/L sau administrarea
curentd al fibratilor; (2) nivelul HDL-colesterolului <1,0
mmol/L la barbati si <1,3 mmol/L la femei, sau folosirea
tratamentului pentru aceasta anomalie lipidica; (3) tensi-
unea arteriald = 130/85mmHg sau existenta tratamentului
farmacologic antihipertensiv; (4) glucoza "in a jeun” = 5,6
mmol/l sau tratamentul hipoglicemiant] au fost etichetati
ca pacienti cu SMet [8].

Metode

Indicele masei corporale a fost estimat prin folosirea
definitiei National Institute of Health (NIH): indicele masei
corporale (IMC) este egal masei ponderale in kilograme di-
vizata la patratul taliei Tn metri. Subiectii au fost considerati
obezi atunci, cind IMC a fost = 30kg/m?, supraponderali
- 25kg/m? < IMC < 29,9kg/m? si normoponderali - IMC <
25kg/m? [9].

Evaluarile de laborator au inclus masurarea glucozei
serice In ,a jeun”, trigliceridelor serice, colesterolul total,
colesterolului de densitate fnalta (HDL-C), alanin amino-
transferazei (ALAT) si aspartat aminotransferazei (ASAT).
Pentru fiecare pacient s-a estimat riscul cardiovascular folo-
sind ecuatia Framingham [4,10], metoda SCORE (Systema-
tic COronary Risk Evaluation risk chat) [6] si metoda AHA/
ACC (Atherosclerotic Cardiovascular Disease (ASCVD) Risk
Algorithm from the American College of Cardiology (ACC)
and the American Heart Association (AHA)) [5].

Examenul ultrasonografic si Sistemul Hamaguci de
scorificare a steatozei hepatice

Un hepatolog antrenat (P.A.) a efectuat ultrasonografia
abdominala cu transductor de 3,5 MHz si scanerul in modul
B de rezolutie Inalta (General Electric, Logic P6, GE Co., Ltd.,
Yorba Linda, SUA). Patru parametri au fost testati ultrasono-
grafic: (1) ecotextura difuz hiperecogena ("ficat stralucit”);
(2) cresterea ecotexturii hepatice In comparatie cu rinichii
(contrast hepatorenal); (3) estomparea desenului vascular;
(4) atenuarea posterioara [11].

Criterii de includere

Lotul esential de studiu a constat din pacienti cu steatoza
hepaticd, detectatd prin tehnici imagistice - ultrasonogra-
fie, folosind scorul Hamaguci mai mare de 2 (N=680). Sub-
grupul A - supraponderali sau obezi (IMC = 25 kg/m?) (N=
498). Subgrupul B - subponderali (IMC < 25 kg/m?) sau nor-
moponderali care au prezentat cel putin doua anomalii me-
tabolice cu risc: circumferinta abdominald = 102 cm la bar-
bati si = 102/88 cm femei respectiv; tensiunea arteriala =
130/85 mmHg sau tratament medicamentos specific; trigli-
ceride plasmatice = 1,70 mmol/I sau tratament medicamen-
tos specific; HDL-C plasmatic < 1,0 mmol/L pentru barbati
si < 1,3 mmol/L pentru femei sau tratament medicamentos
specific; pre diabet (adica, nivelul glucozei in "a jeun” de la
5,6 pana la 6,9 mmol/L, sau nivelul glucozei la 2 ore dupa
incarcare de la 7,8 pana la 11,0 mmol/L sau HbAlc de la
5,7% pana la 6,4%; homeostasis model assessment (HOMA)
- insulin resistance score = 2,5; nivelul proteinei C reactive
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ference = 102 cm for men and = 88 cm for women) plus
any two or more of the following criteria [ (1) triglycer-
ide levels >1.7 mmol/L or current use of fibrates; (2)
high-density lipoprotein cholesterol (HDL-C) level <1.0
mmol/L in men and <1.3 mmol/L in women, or receiving
treatment for this lipid abnormality; (3) arterial pressure
> 130/85mmHg or pharmacologically treated; (4) fasting
glucose = 5.6 mmol/l or on treatment of elevated glucose]
were labeled as MetS [8].

Methods

National Institute of Health (NIH) defined body mass
index (BMI) as weight in kilograms divided by the square
of height in meters. The obesity was considered as BMI =
30kg/m? overweight as 25kg/m? < BMI < 29.9kg/m? and
normal weight - BMI < 25kg/m? [9].

The laboratory evaluation included measurement of
the fasting blood glucose, fasting serum triglycerides, total
cholesterol, HDL-colesterol levels, alanine aminotransfer-
ase (ALAT) and aspartate aminotransferase (ASAT). For
each patient, cardiovascular risk was estimated using the
Framingham equation [4,10], Systematic COronary Risk
Evaluation (SCORE) risk chat [6] and Atherosclerotic Car-
diovascular Disease Risk Algorithm from the American
College of Cardiology (ACC) and the American Heart Asso-
ciation (AHA) [5].

Ultrasonography and the Hamaguci Scoring System

Trained hepatologists (P.A.) performed abdominal ul-
trasonography with a 3.5 MHz transducer and a high-res-
olution B-mode scanner (General Electric, Logiq P6, GE
Co., Ltd,, Yorba Linda, USA). At ultrasounds, four param-
eters were tested: (1) diffuse hyperechoic echotexture
(“brightliver”); (2) increased liver echotexture compared
with the kidneys; (3) vascular blurring; (4) deep attenu-
ation [11].

Inclusion criteria

Experimental group - hepatic steatosis (detected by
imaging techniques, ultrasound investigation using Ha-
maguci score more than 2) (N = 680). Subgroup A - over-
weight or obesity (defined as BMI = 25 kg/m?) (N = 498).
Subgroup B - lean/normal weight (defined as BMI < 25kg/
m?). Presence of at least two metabolic risk abnormalities:
waist circumference = 102/88 cm (men/women); blood
pressure 2130/85 mmHg or specific drug treatment; plas-
ma triglycerides = 1.70 mmol/] or specific drug treatment;
plasma HDL-cholesterol < 1.0 mmol/L for men and < 1.3
mmol/L for women or specific drug treatment; predia-
betes (i.e., fasting glucose levels 5.6 to 6.9 mmol/L, or 2 -
hour post-load glucose levels 7.8 to 11.0 mmol/L or HbAlc
5.7% to 6.4%; homeostasis model assessment (HOMA)
- insulin resistance score = 2.5; plasma high-sensitivity
C-reactive protein (hs-CRP) level > 2 mg/L (N = 58). Sub-
group C - Type 2 diabetes mellitus (fasting glucose levels
> 7.0 mmol/L, or 2-hour post-load glucose levels > 11.0
mmol/L or HbAlc = 6.5%)) (N = 156). The control subjects
had no evidence of fatty liver at ultrasounds. They were
matched with FLD cases for age and sex (N = 96).
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plasmatice de sensibilitate inalta (hs-CRP) > 2 mg/L (N =
58). Subgrupa C - Diabet zaharat tip II (nivelul glucozei in "a
jeun” =2 7,0 mmol/L, sau la 2-ore dupa incarcare nivelul glu-
cozei > 11,0 mmol/L sau HbAlc = 6,5%)) (N = 156). Subiec-
tii din grupul de control nu au prezentat evidente de ficat
gras la ultrasonografie. Persoanele incluse 1n acest grup au
fost comparabile dupa varsta cu cei ce prezentau ficat gras
(N =96).

Criterii de excludere

(1) Patologie metabolica genetica a ficatului (boala Wi-
Ison, hemocromatoza, deficit de alfal-antitripsind); (2)
interventie chirurgicald cu bypass intestinal, enteropatie
glutemicad; (3) ingestie de medicamente cunoscute prin pro-
ducerea steatozei hepatice incluzand metotrexatul, tamoxi-
fenul, amiodaronul, analogii nucleozidici; (4) istoric de alte
boli hepatice cunoscute; (5) lipsa acordului informat al pa-
cientului sau solicitarea acestuia de a iesi din studiu; (6)
prezenta bolilor cronice organice active sau decompensate;
(7) patologie neoplazica.

Designul studiului

Lotul esential de studiu a inclus pacienti cu BEGMA (N =
680) si grupul de control - pacientii fara BFGMA (N = 96).
Grupa Experimentala a fost divizata in trei subgrupe: Sub-
grupa A - BFGMA, supraponderali si obezi N = 498; Subgru-
pa B - BFGMA cu masa ponderald normalad N = 58 si subgru-
pa C - BFGMA cu Diabet zaharat tip 2, N = 156. (Figural).
In toate subgrupurile au fost evaluat si comparat profilul
riscului cardiovascular.

Studiul a fost aprobat de Comitetul de etica a cerceta-
rii al Universitatii de Stat de Medicina si Farmacie "Nicolae
Testemitanu” (Aprobarea 33, Nr 44 din 12.05.2016). De la
toti subiecti inclusi in studiu a fost obtinut consensul infor-
mational.

Analiza statistica

Diferentele intre grupe cu si fara BFGMA au fost com-
parate folosind ,unpaire t test” si analiza nonparamentricd
(Mann-Whitney U test sau Kruskal-Wallis test). Testul one
way ANOVA s-a efectuat pentru compararea mediilor la
doud sau mai multe grupe independente in vederea deter-
mindrii existentei dovezilor statistice privind diferenta sem-
nificativa. Analiza de regresie lineard si corelare Speaman
rank s-a utilizat pentru examinarea relatiilor Intre variabile.
Valoarea p < 0,05 a fost considerata semnificativa. Datele
in text si tabele s-au raportat ca media + deviatia standard
(DS). Variabile folosite in compararea intre grupe au fost:
varsta, obezitatea centrald, hipertrigliceridemia, nivelul mic
de HDL-C, hipertensiunea si hiperglicemia. Corelatiile intre
estimadrile derivate din trei scoruri de risc cardiovascular di-
ferite, folosind dihotomizarea scorul ( risc < 20% si = 20%),
au fost evaluate prin Speaman rank test.

Rezultate

Caracteristicele de baza a populatiei

Caracteristicele de baza a populatiei din studiu sunt
prezentate In Tabelul 1. Varsta medie a subiectilor din stu-
diu a fost de 48,68 + 10,85 ani, din care 439 (56,6% au fost
barbati). Subiectii din studiu au prezentat factorii de risc
cardiovascular predictivi asa ca: hipertensiunea (61,2%);
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Exclusion criteria

(1) Metabolic geneticdisorders of the liver (Wilson dis-
ease, hemochromatosis, deficiency of alfal- antitripsine);
(2) intestinal bypass surgery, glutenic entheropathy; (3)
ingestion of drugs known to produce hepatic steatosis
including methotrexate, tamoxifen, amiodarone, nucleo-
side analogues; (4) a history of another known liver dis-
ease; (5) lack of informed consent of the patient or his
request to leave the study; (6) the presence of chronic
active or decompensated organic disease; (7) neoplastic
disorders.

Study design

Experimental group included patients with metabolic
associated fatty liver disease (N = 680) and control group
- patients without metabolic associated fatty liver disease
(N = 96). Experimental group was divided in tree sub-
groups: Subgroup A - MAFLD - Overweight or obesity N
= 498; Subgroup B - MAFLD - Lean/normal weight N = 58
and Subgroup C - MAFLD and Type 2 Diabetes Mellitus N
= 156. In all of these subgroups cardiovascular risk profile
was measured and compared (Figure 1).

The Ethics of Resource Committee of State University of
Medicine and Pharmacy “Nicolae Testemitanu” approved
the study (Approvement 33, Nb 44 from 12.05 2016). We
obtained informed consent from all subjects.

Statistical analysis

The difference between groups with or without MA-
FLD was compared using an unpaired t test or nonpara-
metric analysis (Mann-Whitney U test or Kruskal-Wallis
test). One-Way ANOVA (“analysis of variance”) compares
the means of two or more independent groups in order to
determine whether there is statistical evidence that the
associated population means are significantly different.
Linear regression analysis and Spearman rank correlation
were used to examine the relationship between variables.
A p value < 0.05 was considered significant. Data in text
and tables are reported as mean * SD. Variables used in the
univariate comparison between groups were: age, central
obesity, hypertriglyceridemia, low HDL-C, hypertension
and high glucose. Correlations of all three scores estimates
derived using dichotomized CVD risk scores (risk < 20%
and = 20%) were assessed using Spearman rank test.

Results

Baseline characteristics

Baseline characteristics of the study population are
shown in Table 1. The mean age of the study subjects
was 48.68 * 10.85years and 439 (56.6%) were males.
The predictable CV risk factors in the study subjects
were hypertension (61.2%), diabetes (20.1%) and cur-
rent smokers (14%). Around 51.2% had a family history
of premature CVD. The mean BMI was 31.5 + 5.3 kg/m?.
Average LDL was 3.72 * 0.54 mmol/L and HDL - 1.21
+ 0.34 mmol/L. A low HDL and high triglyceride were
extremely prevalent.

10-year CV risk according to the different risk scores

Experimental group. The 10-year CVD risk assessment

was calculated in all patients using Risk,,, RiskACC/AHA and



diabet (20,1%); fumitori curenti (14%). In jur de 51,2%
au avut istoric familial de boli cardiovasculare premature.
Media IMC a fost de 31,5+5,3 kg/m?. Valoarea medie a coles-
terolului LDL si HDL s-a constatat de 3,72 + 0,54 mmol/L vs
1,21 + 0,34 mmol/L, respectiv. Extrem de prevalente au fost
valorile mici a colesterolului HDL si hipertrigliceridemia.

Riscul de evenimente CV in 10 ani calculate cu diferite
scoruri

Grupul Experimental. Evaluarea riscului CV in 10 ani s-a
efectuat prin calcularea la toti pacienti scorurilor Risc .,
Risc , o ana $1 RISC g opp (Tabel 2, Figura 2). Risc ;.. (7% - cu
risc 2 10%) si Risc ;.. ,y, (15% - cu risc = 20%) a identi-
ficat o proportie mica de pacienti cu risc inalt, insa scorul
Framingham a permis determinarea celui mai mare numar
de pacienti cu risc Tnalt (38% cu risc = 20% risc). Corelatii-
le semnificative statistic a fost gasite intre modelul Risc
si Risc ACC/AHA (Pearson’s r = 0,939; p = 0,0001; Spearman’s
rho=0,960; p < 0,001) (Figura 3).

Riscul de evenimente CV in 10 ani calculate la subgru-
peA,BsiC

Caracteristicele de baza al subgrupelor A, B si C sunt ex-
puse In Tabelul 3. Varsta medie in subgrupul B (pacienti cu
masa ponderala normald) a fost de 43,83 £12,35 ani, cu di-
ferente semnificative cu datele din subgrupurile AsiC (47,7
+10,9vs 54,38+ 7,5 (p <0,05), respective ); 39,7% (23/58)
au fost barbati, ce la fel a prezentat diferente semnificative
statistic cu subgrupul A si C - 63,1% vs 51,9% ( p < 0,05).
Riscurile cardiovasculare predictive in subgrupul A si C a
fost hipertensiunea (40% vs 89,1%) avand diferente sem-
nificative cu subgrupul B - 29,3% (p < 0,05) si prevalenta
fumatorilor curenti a fost mai mare in subgrupul B - 24,1%
(p < 0,05). In jur de 62,2 % au prezentat istoric familial de
patologie cardiovasculara prematura in grupul C, avand
diferente statistice cu subgrupul A - 49,6% (p < 0,05). Cea
mai mare medie a indicelui masei corporale s-a identificat
in subgrupul C (33,2 5,2 kg/m?) cu diferente semnificative
statistic cu subgrupul A si B (31,9 + 4,6 kg/m? vs 22,9 + 2,1
kg/m?, respective).

Evaluarea riscului CV in 10 ani s-a calculat la subgrupu-
rile A, B si C, folosind Risc g RISC ACC/AHA si Risc o qn (Tabel
4, Figura 4). Risc ... a identificat cea mai mare proportie
pacientilor cu risc Tnalt din subgrupa C - DZT2 - 82,7% cu
riscul =2 20%, prezentand diferente semnificative statistic cu
subgrupa A si B - 28,1% vs 6,9%, p < 0,001. Aceiasi tendinta
s-a observat pentru Risc ... si Risc acc/ana RISC geopg (sub-
grupa A - 11,6%; subgrupa B - 10,3%, subgrupa C - 26,3%
cu risc = 10%) si Risc ACC/AHA (subgrupa A - 6,2%; subgrupa
B - 1,7%, subgrupa C - 46,8% cu = 20% risc) au identificat
un numar mai mic de pacienti cu risc crescut.

Discutii

Conceptul primar al cardiologiei preventive consta in
evaluarea riscului privind viitoarele evenimente cardio-
vasculare. Reducerea numarului de persoane cu patologie

cardiovasculara se realizeaza in mod obisnuit utilizand
strategii preventive (cum ar fi stilul de viata si sfaturile di-
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Risk ... (Table 2, Figure 2). Risk, .. (7% - with > 10%
risk) and Risk ACC/AHA (15% - with = 20% risk) had identi-
fied the low proportion of patients with high risk, howev-
er, Risk, . identified the highest proportion of the patients
as being ‘at high-risk’ (38% with = 20% risk). Statistically
significant correlations were found between the scoring
systems Risk_ . and RiskACC/AHA (Pearson’s r = 0.939, p
= 0.0001, Spearman’s rho=0.960, p <0.001) as shown in
Figure 3 respectively.

10-year CV risk according to the Subgroup A, B, C

Baseline characteristics of subgroup A, B, C are shown
in Table 3. The mean age of the subgroup B (lean subject)
was 43.83 + 12.35 years and represented statistical differ-
ence with subgroup A and C (47.7 + 10.9 vs 54.38 + 7.5
(p<0.05), respective); 39.7% (23/58) were males, which
differ significantly statistic from subgroup Aand C - 63.1%
vs 51.9% (p < 0.05). The predictable, CV risk factors in the
subgroup A and C were hypertension (40% vs 89.1%) with
statistical difference with subgroup B - 29.3% (p < 0.05)
and prevalence of current smokers was higher in subgroup
B -24.1% (p < 0.05). Around 62% had a family history of
premature CVD in subgroup C, with statistical difference
with subgroup A - 49.6% (p < 0.05). The mean body-mass
index was the highest in subgroup C - 33.2 + 5.2 kg/m?,
with significant statistical difference with subgroup A and
B -31.9 + 4.6 kg/m? vs 22.9 + 2.1 kg/m?, respectively (p <
0.05).

The 10-year CVD risk assessment was calculated in all
subgroups using Risk _ ., Risk ACC/AHA and Risk ... (Table
4, Figure 4). Risk _  identified the highest proportion of
the patients as being ‘at high-risk’ from group C - DMT2-
82.7% with = 20% risk, with statistically significant differ-
ence between group A and B - 28.1 % vs 6.8%, p - < 0.001.
The same tendency was observed for Risk ... and Risk Acc/

ana. RiskK o (subgroup. A - 11.6%; subgroup B - 10.3%,
subgroup C - 26.3% with = 10% risk) and Risk ACC/AHA (sub-
group A - 6.2%; subgroup B - 1.7%, subgroup C - 46.8%
with = 20% risk) have identified the low proportion of pa-
tients with high risk.

Discussion

Assessment of the risk of future CV events is a pri-
mary concept in preventive cardiology. Reduction of car-
diovascular disease burden is commonly accomplished
using preventive strategies (like lifestyle and dietary
advice or preemptive drug treatment) in individuals
with marked elevations in risk factors [12]. Existing pre-
vention strategies tend to focus on patients at relatively
short-term (10-year) risks and upon specific thresholds
for pharmacological therapies. This approach is intel-
ligent and has been successful in guiding treatment to
those at higher risks that remain to gain the greatest ad-
vantage [13]. Identification of high-risk individuals is of-
ten achieved using CVD risk prediction models of which
over 360 different variants have been published [14].
However, different prediction models may predict differ-
ent (sets of) CVD outcomes which may lead to variation
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etetice sau tratamentul medicamentos preventiv) mai ales
la cei cu prezenta semnificativa ale factorilor de risc [12].
Strategiile existente de prevenire tind sa se focuseze asu-
pra pacientilor cu riscuri pe termen relativ scurt (10 ani)
si pe momentele potrivite pentru inceperea tratamentelor
farmacologice specifice. Aceastd abordare este inteligenta si
a reusit sa ghideze tratamentul catre cei cu riscuri mai mari
care raman sa obtina cel mai mare avantaj [13]. Peste 360
de variante diferite a modelelor de predictie a riscului BCV
au fost publicate. Identificarea persoanelor cu risc ridicat
se realizeaza adesea utilizdnd aceste modele [14]. Modele
de predictie pot prezice diferite rezultate ale BCV, ce duc la
variatii in selectia persoanelor cu risc ridicat. In consecint,
nu este clar in ce masura riscurile de dezvoltare a bolilor
cardiovasculare prevazute, obtinute din diferite modele de
predictie sunt comparabile si pot fi interpretate In mod si-
milar in practica clinica [15-18].

Interpretarea consecintelor asociate riscurilor boli-
lor cardiovasculare prezise este direct afectatda de diferite
consecinte a BCV. Scorul Framingham a fost creat in 1998
pentru a anticipa doar riscul bolilor coronariene, dar un alt
instrument general de prognoza a riscului a fost dezvoltat
in 2008 pentru a prezice riscul CV generale, asociate cu o
combinatie larga de rezultate ale BCV, inclusiv infarctul mio-
cardic, decesul coronarian, insuficienta coronariang, angina
pectorald, accidentul vascular cerebral ischemic, accidentul
vascular cerebral hemoragic, atacul ischemic tranzitoriu,
boala arterelor periferice si insuficienta cardiaca. In schimb,
celelalte motoare / instrumente estimeaza riscul numai
pentru infarctul miocardic si accidentul vascular cerebral
[3]. ,Ghidul ACC/AHA 2013 privind evaluarea riscului CV”
ofera recomandari clare pentru estimarea ,riscului ridicat”
privind BCV [5]. Scopul esential privind dezvoltarea scoru-
lui ACC/AHA a fost demonstrarea managementului coleste-
rolului la adulti [19]. Modelul SCORE a fost elaborat pentru a
estima riscul la populatia Europeana atat cu risc ridicat, cat
si cel scazut. Din 2003, Ghidurile Europene privind preveni-
rea BCV in practica clinica recomanda utilizarea sistemului
SCORE, deoarece se bazeaza pe seturi de date din cohorte
europene mari si reprezentative. Sistemul SCORE estimeaza
riscul de 10 ani al unui prim eveniment aterosclerotic fatal.

Rezultatele prezentului studiu demonstreaza diferentele
dintre diversele modele de evaluare a riscului BCV la paci-
entii cu steatoza hepatica. Modelul Risc . ar putea stratifica
in mod eficient pacientii cu risc crescut de BCV in compara-
tie cu Risc acc/any S1 Risc ... care identificd un numar mai
mic de pacienti. In plus, pierderile sanitare (expected heal-
th loss) din cauza evenimentelor prezise de SCORE este de
asteptat sa fie mai mari decat cele prezise de FRS datorita
modului in care toate evenimentele incluse in SCORE sunt
fatale, dar in FRS pot fi fatale sau non-fatale. Chiar si pen-
tru un singur model de predictie, impactul unui eveniment
complex prezis va depinde de varsta, deoarece proportia
evenimentelor fatale creste odata cu varsta si pierderea
efectiva a sanatatii datorita evenimentelor CVD scade odata
cu varsta (adica cu scaderea sperantei de viatd). Se prefera
aplicarea modelelor care acopar o gama larga de tipuri de
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in selection of high-risk individuals. Consequently, it is
unclear to what extent the predicted CVD risks obtained
from different prediction models are comparable and
can be interpreted similarly in clinical practice [15-18].

The interpretation of the associated consequences of
predicted CVD risks is directly affected by the different
composite endpoints. The Risk ... which was created in
1998 anticipated only coronary heart disease risk but
another general risk forecast tool was developed in 2008
to predict the general CV risk, associated with a large
combination of CVD outcomes including myocardial in-
farction, coronary death, coronary insufficiency, angina,
ischemic stroke, hemorrhagic stroke, transient isch-
emic attack, peripheral artery disease and heart failure.
In contrast, the other risk engines/ tools estimate risk
mainly for myocardial infarction and stroke only [3]. The
“2013 ACC/AHA guideline on the assessment of CV risk”
provides clear recommendations for estimating CVD
‘at high risk’ [5]. The essential goal for developing Risk
ACC/AHA has demonstrated the cholesterol management
among adults [19]. The SCORE charts have been devel-
oped to estimate risk in both high- and low-risk Euro-
pean populations. Since 2003, the European Guidelines
on CVD prevention in clinical practice recommend use
of the SCORE system, because it is based on large, repre-
sentative European cohort datasets. The SCORE system
estimates the 10-year risk of a first fatal atherosclerotic
event.

The results of the present study show the comparison
of different CVD risk assessment models in patients with
hepatic steatosis. Risk .. model could stratify effectively
patients into high CVD risk in comparison with Risk Acc
s @nd Risk  thatrecognize lower number of patients.
In addition, the expected health loss due to events pre-
dicted by SCORE is expected to be higher than the health
burden or health loss due to events predicted by FRS
due to how all included events in SCORE are fatal, but
can fatal or non-fatal in FRS. Even for a single prediction
model, the impact of experiencing a predicted compos-
ite event is likely to depend on age, since a) the propor-
tion of fatal events increases with age, and b) the actual
health loss due to CVD events decreases with age (i.e.,
with decreasing life expectancy). Models are applied that
have a broad rather than narrow composite endpoint,
i.e.,, models covering a large range of CVD event types.
For example, SCORE may be less useful in this context
than FRS, as the latter cover more manifestations of the
underlying cardiovascular disease process.

The large variation in CVD risk estimates combined
with different recommended risk thresholds for each
prediction model, may lead to different definitions of
high-risk individuals. For example, the Pooled Cohort
Equation stratifies individuals with a > 7.5% 10-year
CVD risk as high-risk whereas the recommended thresh-
old for the Framingham risk equation is 10% [5,20]. Dif-
ferent definitions of high-risk individuals may, in turn,
lead to different treatment recommendations. Further-



evenimente CVD. De exemplu, SCORE poate fi mai putin util
in acest context decat FRS, deoarece acel din urma acopera
mai multe manifestari ale patologiei cardiovasculare.

Din cauza variatiilor mari a estimarii riscului de BCV
pentru fiecare model de predictie, definirea indivizilor cu
risc ridicat poate fi diferita. De exemplu, the Pooled Cohort
Equation stratifica indivizii cu un risc ridicat in caz de risc
mai mare de 7.5% de aparitie BCV in urmatorii 10 ani. In
timp ce pragul recomandat pentru ecuatia Framingham
este de 10% [5, 20]. Diferite definitii ale persoanelor cu risc
crescut pot, la randul lor, sa conduca la recomandari de tra-
tament diferite. Mai mult, beneficiile preconizate pentru sa-
ndtate ale tratamentului pot fi, de asemenea, diferite, deoa-
rece impactul asupra calitatii vietii difera in functie de tipul
de eveniment CVD si severitate. De exemplu, se asteapta ca
pierderea de sanatate asteptata din cauza unui accident vas-
cular cerebral sa fie mai mare decat pierderea de sanatate
datorata unui infarct miocardic [21].

Concluzii

Studiul prezent arata ca pentru pacienti cu steatoza he-
patica este mai bine de folosit modelul Framingham de pre-
dictie riscului de evenimente cardiovasculare in urmatorii
10 ani, fiindca acest model permite identificarea mai multor
pacienti cu "risc ridicat”, In comparatiei cu modelul ACC/
AHA si SCORE.
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more, the expected health benefits of treatment may also
be different since the impact on quality of life differs per
CVD event type and severity. For example, the expected
health loss due to a stroke is expected to be higher than
the health loss due to a myocardial infarction [21].

Conclusion

The present study shows that Framingham model ap-
peared to be the most useful CVD assessment model for
patient with hepatic steatosis, because this equation is
likely to identify a greater number of patients at “high risk”
as compared to ACC/AHA and SCORE models.
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Tabel 1. Caracteristicele de bazd a populatiei din studiu (n = 776).
Table 1. Baseline characteristics of the study population (n = 776).

.. Populatia studiata/ Grupul experimental/ Grupul de control/
Parametrii/ ) . p/
Parameters Study population Experimental group Control group

N=776 N = 680 N=96 P

Varsta (ani), media + DS/ 48,68 + 10,85 46,84 + 10,85 46,84 + 10,85 0,157
Age (year), mean * SD
Gen masculin (%)/ 439 (56,6%) 418 (58,7) 36 (56,25) 0,709
Male gender (%)
Hipertensiunea (%)/ 475 (61,2) 455 (63,9) 20(31,2) < 0,05
Hypertension (%)
Diabet zaharat (%)/ 156 (20,1) 156 (21,9) 0 < 0,05
DMT2 (%)
Fumatori curenti (%)/ 109 (14,0) 99 (13,9) 10 (15,6) 0,704
Current smokers (%)
Alcool (%)/ 196 (24,3) 184 (25,8) 12 (18,7) 0,029
Alcohol (%)
Istoric familial de BCV(%)/ 397 (51,2) 362 (50,8) 35 (54,7) 0,558
Family history CVD (%)
Istoric familiar de DZT2 (%)/ 189 (24,4) 174 (24,4) 15 (23,4) 0,858
Family history DMT2 (%)
IMC (kg/m?), media +DS/ BMI (kg/m?), mean 31,04 £5,43 31,58 £5,20 26,98 £ 4,95 < 0,05
+SD
Obezitatea abdominald (%)/ 677 (87,2) 646 (90,7) 42 (65,6) <0,01
Abdominal obesity (%)
Colesterol total (mmol/L)/ 5,55+ 1,35 5,59 +1,36 532+1,27 0,99
Total cholesterol (mmol/L)
HDL colesterol (mmol/L)/ 1,21 £ 0,344 1,39 £ 0,46 1,17 £ 0,32 0,003
HDL cholesterol (mmol/L)
LDL colesterol (mmol/L)/ 3,96 +1,29 4,00+ 1,29 3,60 +1,25 0,804
LDL cholesterol (mmol/L)
Trigliceride (mmol/L)/ 1,98 +1,38 2,06 +1,26 1,54+ 0,66 <0,01
Triglyceride (mmol/L)
Sindrom metabolic(%)/ 514 (66,2) 503 (70,6) 23 (35,4) <0,01
Metabolic Syndrome (%)
Hiperglicemia(%)/ 341 (43,9) 334 (46,9) 15 (22,9) <0,01
Hyperglycemia (%)
Hipertrigliceridemia(%)/ 386 (49,7) 375 (52,6) 19 (29,2) <0,01
Hypertriglyceridemia (%)
HipoLDL(%)/ 463 (59,7) 445 (62,5) 25(39,6) <0,01
Hypo LDL (%)

Nota: *Numerele 1n paranteze indica % din populatia totala. Abrevierile: DS - deviatia standard; IMC - Indicele de Masa Corporala; BCV - boli cardiovasculare;
DZT2 - diabet zaharat tip 2.

Note: *Numbers in parenthesis indicate % of total population. Abbreviations: SD - standard deviation, BMI - Body mass index, CVD - cardiovascular disease,
DMT?2 - diabetes mellitus type 2.
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Tabelul 2. Riscul estimat de evenimente CV in 10 ani, in acord cu diferite modele de evaluare al populatiei studiate.
Table 2. Estimated 10-year risk of CV events according to different risk assessment models in the study population.

Categorii de risc CV de 10 ani/ Risc ACC/AHA/ RisC oo/ Risc ../ p/
10yr CV Risk category Risk . i RisK e Risk . p
<10% 472 (66%) 663 (93%) 290 (41%)

10-19,9% 133 (19%) 49 (7%) 149 (21%)

20-29,9% 54 (8%) 0 103 (14%) <0,001
30-39,3% 24 (3%) 0 58 (8%)

> 40% 27 (4%) 0 112 (16%)

Nota: p <0,01 pentru toate modele de risc comparate. Abrevierile: CV - cardiovascular; FRS - Framingham risc scor; ACC - American College of Cardiology;
AHA - American Heart Association; SCORE - Systematic Coronary Risk Estimation

Note: p <0,01 for all comparisons of risk models. Abbreviations: CV - cardiovascular; FRS - Framingham risk score; ACC - American College of Cardiology; AHA -
American Heart Association; SCORE - Systematic Coronary Risk Estimation

Tabelul 3. Caracteristicele de baza al subgrupei A, B, C.
Table 3 Baseline characteristic of subgroup A, B, C.

Supraponderali sau obezi Slabi/masa ponderald normala (IMC
" (IMC = 25 kg/m?)/ <25kg/m?)/ DZT2/
22;22221;5 Overweight or obesity Lean/normal weight (defined as BMI DMT2 p/
(defined as BMI = 25 kg/m?) < 25kg/m?) N =156 p
N =498 N =58
Varsta (ani), media + DS/ 47,7+10,9 43,83 £12,3* 54,38 +7,5 < 0,05
Age (year), mean * SD
Genul masculin(%)/ 314 (63,1) 23 (39,7)* 81(51,9)* < 0,05
Male gender (%)
Hipertensiunea (%)/ 299 (40) 17 (29,3) 139 (89,1)* <0,001
Hypertension (%)
Fumatori curenti (%)/ 67 (13,5) 14 (24,1)* 18 (11,5) <0,05
Current smokers (%)
Alcool (%)/ 131 (26,3) 19 (32,7) 34 (21,8) 0,2990
Alcohol (%)
Istoric familial PCV (%)/ 247 (49,6) 18 (31)* 97 (62,2)* <0,05
Family history CVD (%)
[storic familial DZT2 (%)/ 102 (20,5) 5(8,6)* 67 (42,9)* < 0,05
Family history DMT2 (%)
IMC (kg/m?), media *+ DS/ 31,9+4,6 229+2,1* 33,2+5,2*% < 0,05

BMI (kg/m?), mean +SD

Nota: *Numerele In paranteze indicd % din populatia totala. Abrevierile: IMC - Indicele Masei Corporale; PCV - patologia cardiovasculard; DZT2 - diabet
zaharat tip 2.
Note: *Numbers in parameter indicate % of total population. Abbreviations: BMI - Body mass index; CVD - cardiovascular disease; DMTZ - diabetes mellitus type 2.

Tabelul 4. Proportia pacientilor cu risc crescut de evenimente CV la 10 ani in acord cu modelul Risc

A, B, C. (Risc ., Risc AcC/HA scorul de risc inalt 220%, Risc ;.. - scorul de risc inalt 210%).

Table 4. Proportion of high-risk patients estimated by10-year risk of CV events according Risk ., Risk and Risk in subgroup 4, B, C.

SCORE ACC/AHA

Risc si Risc

FRS’ SCORE in subgrupe

ACC/AHA

(Risk .o Risk .. ... - high risk score 220%, Risk .- high risk score 210%).
Modelul de evaluare a riscului/ Obemta}te / Slabi/ pz12/ p/
Risk assessment model Obesity Lean bmt2

N=498 N=58 N=156 p
RiSC 140 (28,1%) 4(6,9%)* 129 (82,7%)* <0,001
Risk
RiSC (s, 58 (11,6%) 6 (10,3%) 41 (26,3%)* <0,001
RISk SCORE
RISC 00 uin/ 31 (6,2%) 1(1,7%) 73 (46,8%)* <0,001
Risk

ACC/AHA

Nota: *valori cu p <0,001; valoarea p <0,01 pentru toate modele de risc comparate. Abrevierile: CV - cardiovascular; FRS - Framingham risc scor; ACC -
American College of Cardiology; AHA - American Heart Association; SCORE - Systematic Coronary Risk Estimation.

Note: *value with p <0,001; p value <0,01 for all comparisons of risk models. Abbreviations: CV - cardiovascular; FRS - Framingham risk score; ACC - American
College of Cardiology; AHA - American Heart Association; SCORE - Systematic Coronary Risk Estimation.
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BFGMA N= 680 CONTROL
N= 96
Subgrupa A Subgrupa B Subgrupa C
Supraponderali Slabi/masa DZTip 2
sau obezi ponderala (glucoza in 7a jeun” > 7.0
(IMC > 25 kg/m?) normala mmol/L, sau la 2-ore dupa
N= 498 (IMC <25kg/m?) incarcare > 11.0 mmol/L sau
N= 58 HbAlc 2 6.5%)
N=156

<

2 mg/L

Dacd prezinta cel putin doua anomalii
metabolice cu risc:

- Circumferinta abdominala >102/88 cm la
barbati/femei

- Tensiunea arteriala > 130/85 mmHg sau tratament
medicamentos specific

- Trigliceride plasmatice > 1,70 mmol/] sau tratament
medicamentos specific

- HDL-C < 1,0 mmol/L pentru barbati si < 1,3 mmol/L,
pentru femei sau tratament medicamentos specific

- Pre diabet (glucoza in ”a jeur” 5,6 - 6,9 mmol/L, sau
glucoza la 2 ore dupa incarcare 7,8 - 11,0 mmol/L sau
HbAlc 5,7% - 6,4%.

- Scorul HOMA (Homeostasis model assessment insulin
resistance score) >2.5

- Proteina C reactiva plasmatica de sensibilitate inalta >

W

N

Evaluarea profilului de risc cardiovascular:
- Evaluarea demografica, clinica, antropometricd, biochimica
- Profilul de risc cardiovascular:

»  modelul Framingham scor

»  modelul SCORE

>  modelul ACC/AHA scor

Fig. 1 Design-ul studiului

Abrevieri: BFGMA - boala ficatului gras metabolic asociatd, IMC- indicele masei corporale, HbAlc - hemoglobina glicata, HDL-C - high-density lipoprotein
colesterol, SCORE - Systematic COronary Risk Evaluation chat, ACC/AHA scor - Risk Algorithm from the American College of Cardiology and the American

Heart Association.



Profilul de risc cardiovascular la pacienti cu steatoza hepaticd

MAFLD CONTROL
N=" 680 N= 96
Subgroup C
Subgroup A Subgroup B Type 2 diabetes

Overweight or Lean/normal mellitus
obesity weight (fasting glucose levels > 7.0
(BMI > 25 kg/m?) (BMI <25kg/m?) mmol/L, or 2-hour post-load
N= 498 N= 58 glucose levels >11.0 mmol/L

or HbAlc > 6.5%)
N=156

If presence of at least two metabolic risk
abnormalities:

- Waist circumference >102/88 ¢cm in Caucasian men
and women.

- Blood pressure >130/85 mmHg or specific drug
treatment.

- Plasma triglycerides >1.70 mmol/l or specific drug
treatment.

- Plasma HDL-cholesterol <1.0 mmol/L for men and
<1.3 mmol/L for women or specific drug treatment.

- Prediabetes (i.c., fasting glucose levels 5.6 to 6.9
mmol/L, or 2-hour post-load glucose levels 7.8 to 11.0
mmol/L or HbAlc 5.7% to 6.4%.

- Homeostasis model assessment (HOMA )-insulin
resistance score >2.5

- Plasma high-sensitivity C-reactive protein (hs-CRP)
level >2 mg/L

A4 N N

Evaluation of cardiovascular risk profile:
- Demographical, Clinical, Anthropometric, Biochemical evaluation
- Cardiovascular Risk Profile:

»  Framingham Score,

» SCORE

»  ACC/AHA Score

Fig. 1 Design of the study

Abbreviation: MAFLD - metabolic associated fatty liver disease, BMI - body mass index, HbA1c - glycated hemoglobine, HDL-C - high-density lipoprotein cholesterol,
SCORE - Systematic COronary Risk Evaluation chat, ACC/AHA scor - Risk Algorithm from the American College of Cardiology and the American Heart Association.
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Fig. 2 Fig. 2 Riscul estimat de evenimente CV
in 10 ani in acord cu trei modele de evaluare a
riscurilor.
Abrevieri: ACC/AHA scor - Risk Algorithm from the
American College of Cardiology and the American Heart
Association, FRG - Framingham risc scor, SCORE -
Systematic Coronary Risk Evaluation chat

Fig. 2 The estimated 10-year risk scores of CV
events according to the three risk assessment
models.

Abbreviations: ACC/AHA score - Risk Algorithm from the
American College of Cardiology and the American Heart
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Fig. 3 Corelatii Intre scorul FRS si ACC/ = 400
AHA.
Abrevieri: ACC/AHA scor - Risk Algorithm
from the American College of Cardiology
and the American Heart Association, FRG -
Framingham risc scor 200
Fig. 3 The correlation between the 10-
year risk estimates derived using the FRS
risk score and the ACC/AHA risk score. 0

Abbreviations: ACC/AHA score - Risk Algorithm . .
from the American College of Cardiology 400 60.0

and the American Heart Association FRG -
Framingham risk score

ACCI/AHA_score_%
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Fig. 4 Proportia pacientilor cu “risc ridicat” din subgrupe A, B, C estimata prin scoruri de risc CV in 10 ani in acord cu trei modele de

evaluare a riscului (Risc ., Risc ACC/AHA? Risc . np)

Nota : Risc > 10% - scorul de risc inalt

Risc 2 20% - scorul de risc inalt, Risc (. 2

FRS’ ACC/AHA —

Fig 4. Proportion of “high risk” patients from subgroup A, B, C estimated by 10-year risk scores of CV events according to the three risk
assessment models (Risk ., Risk Risk

ACC/AHA SCORE)
Note: Risc o RISC ;1,2 20% - high risk, Risc .. > 10% - high risk
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