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Cuvinte cheie: adiponectina, inflamatie, markeri, sindrom metabolic.

Teza de doctorat este structurata in doua parti: partea generala cuprinde 3
capitole care sintetizeaza stadiul actual al cunoasterii si cercetarii stiintifice a sindromului
metabolic. Capitolul 1 prezinta sindromul metabolic ca pe un concept dinamic, clinic si
bioumoral, pornind de la evolutia conceptelor acestuia de-a lungul timpului pana la
definitia actuala, epidemiologia, precum si descrierea fiecarui component al sindromului
metabolic si implicatiile lui in patologia cardiovasculara.

Capitolul 2 descrie mecanismele patogenetice actuale implicate n aparitia
riscului cardiovascular prin intermediul verigii aterosclerotice ce are ca rezultat
inflamatia endoteliala.

Tn capitolul 3 am prezentat ultimele cunostinte despre adiponectini, de la
structura si functiile ei, interactiunea cu fiecare component al sindromului metabolic si
rolul acesteia in inflamatie ca si contramasura de protectie vasculara.

Partea a ll-a, de contributii personale, este structurata in 4 capitole, fiecare
prezentand studii personale ale parametrilor cercetati pe loturile de bolnavi inclusi in
studiu, desfasurate pe o perioada de 2 ani.

Dupa capitolele 4 (fundament) si 5 (obiectivele generale ale cercetarii), in
capitolul 6 prezinta o evaluare clinica, paraclinica si bioumorala a sindromului
metabolic, prin prisma verigii aterosclerotice si de risc cardiovascular. Studiul este clinic,
deschis, noninterventional, ce a cuprins initial o componenta transversala, comparativa,
ulterior longitudinal, comparativ, cu 0 duratd de monitorizare a evolutiei clinice de 1 an.
Am luat in studiu 137 de bolnavi cu sindrom metabolic ce au fost impartiti in 2 loturi,
lotul T de pacienti fiind obezi iar lotul Il nonobezi. Fiecare din aceste doua loturi este
subimpartit in alte doua subloturi Tn functie de numarul elementelor componente ale
sindromului metabolic prezente la includerea in studiu a bolnavilor, si anume unul cu trei
iar celalalt cu mai mult de trei factori de risc. Primul lot, la rdndul sau, este subampartit in
alte subloturi in functie de combinatiile elementelor constitutive ale sindromului
metabolic. De asemenea, am mai luat Tn studiu si un lot martor de 10 subiecti sanatosi cu
varsta asemanatoare celor doud loturi. Analiza longitudinala, prospectiva pe parcursul
monitorizarii de un an, a vizat identificarea cursului clinic evolutiv, cu notarea aparitiei

unor noi evenimente cardiovasculare nonfatale sau deceselor, la bolnavii cu SM obezi



respectiv nonobezi, pe de o parte si identificarea tariei puterii predictive pentru acestea, a
unor parametri clinici, alaturi de valorile biomarkerilor de inflamatie si a adiponectinei,
de la introducerea in studiu a subiectilor, In contextul monitorizarii bolnavilor cu SM pe
acest interval de timp (un an), pe de alta parte.

Rezultatele obtinute la compararea celor doua loturi precum si a subloturilor de
bolnavi cu sindrom metabolic, aratd pentru parametri clinici valori mai crescute ale
lotului de obezi comparativ cu nonobezii (numar de spitalizari anterioare introducerii in
studiu, frecventa cardiopatiei ischemice, prevalenta insuficientei cardiace congestive si
arteriopatiei cronice obliterante). Explorarile paraclinice aratd frecventa mai mare,
semnificativ statistic, la lotul I versus lotul Il pentru modificarile ischemice si ale
hipertrofiei ventriculare stangi Tinregistrate electrocardiografic, iar ecocardiografic
valorile indexului masei ventriculare stangi si ale fractiei de ejectie a acestuia arata valori
influentate negativ de prezenta obezitatii la aceeasi bolnavi. Incidenta globala a
evenimentelor cardiovasculare (nonfatale si decese) pe durata  monitorizarii de 1 an a
bolnavilor cu SM, arata prezenta la doar 8,76% din pacienti a acestora, numarul global de
evenimente nonfatale fiind triplu la obezi versus nonobezi, in conditiile existentei cate
unui singur deces Tn ambele loturi. Pentru estimarea riscului de noi evenimente
cardiovasculare (nonfatale sau fatale) atribuit unor parametri clinici, ecografici si
bioumorali sanguini, in evolutia pe termen mediu a bolnavilor cu SM, am utilizat
impactul curbelor ROC. Daca pentru unele variabile (numarul internarilor anterioare si
prezenta bolilor cardiovasculare) acestea nu au avut putere discriminativa, valori inalt
semnificative statistic (p<0,0001) s-au dovedit a avea parametri numarul elementelor
componente si indexul masei ventriculare stangi in predictia viitoarelor evenimente
cardiovasculare pe termen mediu.

Tn capitolul 7 am studiat statusul inflamator (exprimat prin valorile biomarkerilor
reprezentati de proteina C reactiva, interleukina 18 si fibrinogen) la bolnavii cu sindrom
metabolic, dar si impactul acestuia asupra evolutiei lor clinice. Rezultatele determinarilor
au aratat valori mai crescute, semnificativ statistic, atat ale proteinei C reactive, cat si ale
interleukinei 18 la lotul de bolnavi obezi, comparativ cu nonobezii si ale sublotului de
pacienti la care sindromul metabolic a fost definit prin prezenta a patru sau cinci factori

de risc comparativ cu cei care aveau doar trei, pentru fiecare categorie de bolnavi.



Valorile fibrinogenemiei s-au dovedit a fi mai putin responsive si expresive in evaluarea
statusului inflamator ntre cele doua loturi (p=0,1) comparativ cu ceilalti doi biomarkeri
studiati. La analiza comparativa a valorilor parametrilor de inflamatie, in functie de tipul
combinatiilor elementelor componente, am ilustrat faptul ca indiferent de prezenta sau
absenta obezitatii cea mai mare valoare a acestora se intalneste la asocierea diabetului
zaharat cu hipertensiunea arteriala. Estimarea riscului cardiovascular prin analiza
univariata utilizand puterea predictiva a curbelor ROC, pe nivelele biomarkerilor are
semnificatie statistica (p=0,05) doar in privinta proteinei C reactive.

Capitolul 8 descrie comportamentul adiponectinei la bolnavii cu sindrom
metabolic cuprinsi in studiu precum si implicatiile prognostice ale acesteia in evaluarea
riscului cardiovascular pe termen mediu. Valoarea medie + DS a adiponectinei pe lotul
global de bolnavi cu SM (6485,82+2908,12 ng/ml), a fost de trei ori mai mica comparativ
cu aceea a lotului martor (18159,20+£2012,20 ng/ml), diferenta dintre aceste doud valori
fiind inalt semnificativa statistic (p<0,001). Cresterea numarului elementelor componente
ale sindromului metabolic determina scaderea valorilor adiponectinei, semnificativ
statistic, atat la obezi cat si la nonobezi. In predictia cursului evolutiv al lotului global de
subiecti cu SM, in monitorizarea pe termen mediu a acestora, puterea discriminativa a
dovezii oferitd de adiponectind este mai modestd - comparativ cu a unor biomarkeri ai
inflamatiei - §i nu atinge pragul semnificatiei statistice.

Capitolul 9 intitulat ,,interferente clinico-bioumorale in predictia evolutiei
bolnavilor cu sindrom metabolic” referitor la analiza inflamatiei, intre cei doi parametri
responsivi ai acesteia, exista o corelatie directd, respectiv intre PCR si IL 18, a cérei tarie
— prin prisma puterii dovezii, secundar prelucrarii statistice a valorilor — confirmd nu
numai gradul de asociere diagnostica, dar si de impact prognostic (p=0,002). Acelasi tip
de corelatie liniara, directa dar fara atingerea pragului de semnificatie statistica, exista si
intre adiponectina si fiecare dintre biomarkerii inflamatiei cercetati, explicata nu numai
matematic ci si prin realitatea biologica a interventiei protectoare conferita de
adiponectina, fata de agresiunea inflamatorie, exprimata de proteina C reactiva si
interleukina 18. Tn finalul tezei, prezentam analiza multivariata privind evolutia si riscul
cardiovascular pe termen mediu a bolnavilor cu sindrom metabolic, utilizand modelul

regresiei logistice, in care am introdus atat parametri clinici, morfofunctionali cardiaci si



bioumorali. Se constata ca definitorii sunt trei parametri definind un triunghi de risc in
varful caruia se afla numarul elementelor componente ale sindromului metabolic,

proteina C reactiva si indexul masei ventriculare stangi.

CONCLUZII GENERALE

2. In cercetarea noastra, adiponectina scizuti — Tnalt semnificativ statistic — fata de
martori la bolnavii cu SM (p<0,001) are valori diferentiate la acestia (mai reduse), odata
cu cresterea numarului elementelor componente ale SM precum si in functie de
prezenta/absenta obezitatii (p<0,05).

3. In predictia cursului evolutiv pe termen mediu a bolnavilor cu SM, puterea
discriminativa a dovezii oferite de adiponectind — comparativ cu unii parametri clinici si
unii biomarkeri ai inflamatiei — este mai modesta si nu atinge pragul semnificatiei
statistice.

4. Bolnavii cu SM prezinta o activare a statusului inflamator, mai exprimatd —
semnificativ statistic — la subiectii obezi, comparativ cu nonobezii.

5. Pe lotul global de bolnavi cu SM, cresterea numarului elementelor componente ale
acestuia, determind o augmentare a statusului inflamator.

7. Prezenta DZ intre elementele definitorii ale SM, este Insotita de o crestere a statusului
inflamator — atat la obezi, cat si la nonobezi — indiferent de numarul si tipul celorlalte
elemente componente ale SM.

8. Evaluarea statusului inflamator prin intermediul nivelurilor serice ale PCR, IL18 si
fibrinogenului, in relatie cu predictia cursului evolutiv al bolnavilor cu SM, pe termen
mediu, a indicat o putere discrimantiva prognosticd doar pentru PCR.

12. Valorile crescute — semnificativ statistic — ale dimensiunilor cavitare (stangi) si ale
indexului masei ventriculului stang, alaturi de o frecventd mai mare a anomaliilor
electrocardiografice (ritmologice si/sau morfologice), sugereaza, la obezii cu SM
comparativ cu subiectii nonobezi, un prognostic mai rezervat al cursului evolutiv al bolii.
15. Analiza multivariata, prin modelul regresiei logistice — ce a inclus parametri clinici,
ecocardiografici, adiponectina si unii biomarkeri de inflamatie — referitoare la riscul

aparitiei unor evenimente CV si/sau decesului, in monitorizarea prospectiva pe termen



mediu a bolnavilor cu SM, releva faptul cd numarul elementelor componente ale
sindromului metabolic, alaturi de indexul masei VS si biomarkerii de inflamatie (PCR)

definesc o triada prognostica, in acest context.
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The structure of this doctoral thesis has two parts: the overview which comprises
three chapters which synthesise the current available knowledge and research information
on the metabolic syndrome. Chapter 1 presents the metabolic syndrome as a dynamic,
clinical and biohumoral concept and describes it in terms of its evolution up to its
current definition, its epidemiology, the description of each component of the metabolic
syndrome and its implications in the cardiovascular pathology.

Chapter 2 shows the current pathogenetic mechanisms involved in the
cardiovascular risk by means of  atherosclerosis which results in endothelial
inflammation.

In chapter 3 the latest information on adiponectin is presented, from its structure
and functions to its correlation with each component of the metabolic syndrome. The role
of adiponectin in inflammation as a measure of vascular protection is also shown in this
chapter.

Part Il, which includes the original research contribution, is divided into four
chapters, each of them presenting original research studies of the parameters studied in
the groups of patients included in the research over a period of two years.

After chapters 4 (Basics of the issue) and 5 (General objectives of the
research), chapter 6 deals with the clinical, paraclinical and biohumoral evaluation of
the metabolic syndrome in view of atherosclerosis and the cardiovascular risk. The study
is a clinical, open and non-interventional one and it initially included a transverse,
comparative component which subsequently became a longitudinal, comparative one,
monitoring the clinical evolution over a period of one year. The study included 137
patients with metabolic syndrome who were divided into two groups, namely group | in
which the patients were obese and group 11 with non-obese patients. Each of these groups
was subdivided into two other subgroups according to the number of component elements
of the metabolic syndrome, which were present at the time of patients inclusion in the
study. Thus one of the groups had three risk factors present while the other one had more

than three risk factors present. The first group in its turn was subdivided into other
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subgroups according to the combinations of elements constituting the metabolic
syndrome. Other ten healthy subjects, being approximately the same age as the subjects
in the two main groups, were included in the study forming a control group. The
prospective longitudinal analysis, over the one-year monitoring period, aimed to identify,
on one hand, the clinical evolution and the recording of both new nonfatal cardiovascular
events and of the deaths in the obese MS patients and in the nonobese ones. On the other
hand, the study aimed to identify how powerful and correct the predictions for these
events were, what some of the clinical parameters were, as well as the values of
biomarkers of inflammation and those of adiponectin starting with the inclusion of the
subjects in the study. Mention must be made that the MS patients were monitored over a
one-year period. When compared, the results obtained in the two groups and subgroups
of MS patients showed that the values of clinical parameters were higher in the obese
patients group than in the group of nonobese patients (considering the number of
admissions previous to the inclusion in our study, the incidence of ischaemic cardiopathy,
the prevalence of congestive heart failure and chronic obliterative arteriopathy). The
paraclinical explorations showed a statistically significant higher incidence in the first
group as compared to the second group for the modifications in the ischaemia and in the
left ventricular hypertrophy recorded in the EKG. The ultrasonography showed the values
of the left ventricular mass index and of its ejection ratio which were negatively
influenced by obesity in the same patients. The global incidence of cardiovascular events
(nonfatal ones and deaths) over the one-year monitoring period of the MS patients,
showed their presence only in 8.76% of the patients; the number of nonfatal events was
found to be three times higher in the obese patients than in the nonobese ones, whereas
only one death was recorded in each of the groups.The impact of ROC curves was used
to assess the risk for new cardiovascular events (both nonfatal and fatal ones) linked to
clinical, ultrasound and biohumoral blood parameters in the medium term evolution of
MS patients. For certain variables (number of previous admissions and cardiovascular
diseases) they had no discrimination power. However, they were highly statistically
significant (p<0.0001) in predicting medium term cardiovascular events, for the number

of component elements and for the left ventricular mass index.
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In Chapter 7 our study focused on the inflammation status, expressed by the
values of such biomarkers as the C-reactive protein, interleukin 18 and fibrinogen, in MS
patients, and the impact of the status of inflammation on the patients’ clinical evolution.
The results showed statistically significant higher values both in the C-reactive protein
and in the interleukin 18 within the group of obese patients as compared to those found in
the nonbese patients. These values were also higher than those in the subgroup of patients
in whom the metabolic syndrome was defined by four or five risk factors as compared to
those who had only three factors for each category of patients. The values of fibrinogen
proved to be less responsive and expressive in evaluating the status of inflammation in
the two groups (p=0.1) as compared to the other two biomarkers that we studied. In the
comparative analysis of the values of inflammation parameters, according to the type of
combination of the component elements, we illustrated the fact that irrespective of the
presence or absence of obesity their highest value was found in diabetes mellitus
associated with arterial hypertension. The estimation of the cardiovascular risk by
univariate analysis and by using the predictive power of the ROC curves on the
biomarkers levels is statistically significant (p=0.05) only with regard to the C-reactive
protein.

Chapter 8 focuses on the behaviour of adiponectin in the MS patients, who were
included in our study, as well as on its prognostic implications in evaluating the medium
term cardiovascular risk. The + DS mean value of adiponectin in the global group of MS
patients (6485.82+2908.12 ng/ml) was three times lower than that in the control group
(18159.20+2012.20 ng/ml), the difference between these two values being highly
statistically significant (p<0.001). The increase in the number of component elements of
the metabolic syndrome resulted in a statiscally significant decrease in the values of
adiponectin, both in the obese and in the nonobese patients. In predicting the evolution of
the MS patients in the global group and during their medium term monitoring, the
discrimination power of adiponectin was found to be more modest as compared to certain
biomarkers of inflammation, and it did not reach the threshold of being statistically
significant.

Chapter 9 - Regarding the inflammation analysis, a direct correlation was found

between the two parameters which are responsive to it, namely: between CRP and IL 18.
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Considering the discrimination power of this evidence, which was secondary to the
statistical analysis of the values, this correlation confirmed not only the diagnostic
association but also the prognostic impact (p=0.02) in Chapter 9 - entitled “Clinical and
biohumoral implications in predicting the evolution of patients with metabolic
syndrome”. The same type of direct linear correlation existed between adiponectin and
each of the studied biomarkers of inflammation, but without reaching the statistically
significant threshold. This could be explained not only mathematically but also by the
biological reality of the protection given by adiponectin against the aggression of the
inflammation expressed by C-reactive protein and interleukin 18.

At the end of the thesis a multivariate analysis is presented regarding the medium
term evolution and the cardiovascular risk in patients with metabolic syndrome. The
pattern of logistic regression was used in this respect, to which clinical, cardiac morpho-
functional and biohumoral parameters were added. Three parameters were found to be
relevant defining a risk triagle consisting of the number of MS component elements, of

the C- reactive protein and of the left ventricular mass index.

GENERAL CONCLUSIONS
2. Inour research study, the statistically significant values of low-value adiponectin in
the patients with metabolic syndrome (p<0.001) as compared to those in the controls
were found to be different, namely:lower, considering the increased number of MS
component elements and according to the presence/absence of obesity (p<0.05).
3. In predicting the medium term evolution of patients with metabolic syndrome, the
discriminative power of adiponectin, as compared to certain clinical parameters and some
biomarkers of inflammation, was found to be more modest and did not reach the
threshold of statistical significance.
4. The patients with MS presented an activation of the status of inflammation which was
more expressed and statistically significant in the obese subjects as compared to the
values in the nonobese patients.
5. In the global group of MS patients an increased number of MS component elements

determined an increase in the status of inflammation.
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7. The presence of DM among the defining elements of MS was accompanied by an
increase in the status of inflammation, both in the obese and in the nonobese patients,
irrespective of the number and type of the other MS component elements.

8. The assessment of the status of inflammation by the CRP, IL 18 and fibrinogen serum
levels, in relationship with the prediction of the medium term evolution in the MS
patients, showed discriminative prognostic power only for the CRP.

12. The statistically significant high values of the left cavity size and of the left
ventricular mass index, as well as a higher incidence of electrocardiographic
rhythmological and/or morphologic anomalies suggested a more reserved prognosis of
the evolution of the disease, in the obese MS patients as compared to that in the
nonobese ones.

15. The multivariate analysis, by logistic regression pattern, which included clinical and
ultrasound parameters, adiponectin and some biomarkers of inflammation, regarding the
occurence of some CV events and/or death, during the medium term prospective
monitoring of MS patients, showed the fact that the number of MS component elements
together with the left ventricular mass index and with the biomarkers of inflammation

(CRP) defined a prognostic triad, in this context.
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