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I. INTRODUCERE

Cercetarea de fata sustine perfectarea metodelor de diagnostic si 1si doreste sa fie un promotor in
dezvoltarea unor noi agenti terapeutici imunostimulatori sau imunomodulatori adaptati biochimic si gentic
acestei categorii populationale, astfel Incat sa ajute nou nascutul in lupta cu agentii infectiosi.

Teza se bazeaza pe nevoia reald, globala a populatiei de nou nascuti prematur de a creste supravieturiea
siareduce durata spitalizarii si a consecintelor multitudinii tratamentelor administrate. Sustine perfectarea
metodelor de diagnostic a sepsisului prin determinarea modului in care nou nascutii raspund, din punct de
vedere paraclinic la agresiuniea agentilor patogeni bacterieni si cerceteaza predispozitia la a dezvolta sepsis
a nou nascutilor prematur.

II. STADIUL ACTUAL AL CUNOASTERII

Sepsisul reprezinta inflamatia sistemica declansata ca si raspuns la invazia patogenilor bacterieni,
micotici, virali sau parazitari.

Sepsisul neonatal precoce- se defineste ca si aparitia manifestarilor clinice in primele 72 de ore de viata.
Isi are originea in perioada perinatali.

Sepsis neonatal tardiv - sepsisul care se manifesta clinic la mai mult de 72 de ore de viata la nou nascutii
care necesita spitalizare mai indelungata fie nou nascutii prematur, fie nou nascutii la termen care sufera
de diverse patologii sau necesita proceduri invazive.

Gold standardul in diagnosticarea sepsisului este reprezentat de citre hemoculturi. insi metoda are
limite necesitand un interval de timp pana la un diagnostic, in functie de laborator intre 24 de ore si 7 zile,
precum si cantitatea de sange pe care o putem preleva pentru analiza, idealul fiind de 6 ml.

Ca si metode adjuvante folosim in evaluare urmatorii biomarkeri: formula leucocitara completa (CBC),
proteina C reactiva (CRP), procalcitonina (PCT) si se fac testari pentru a determina modul de reactie a
citokinelor- cum ar fi Interleukina 6 (IL-6), Interleukina 10 (IL-10), factorul de necroza tisulara (TNF-a);
antigeni de suprafata celulara CD11f si CD64 detectati pe baza de flow citometrie; testari de genomicj,
proteomica si tehnici moleculare bazate pe acid nucleic; Toll like receptori (TLR).

Dintre metodele de determinare a metodelor noi, cercetarea de fata a luat in calcul polimorfismele
uninucleotidice de tip single nucleotide polymorphism (SNP) pentru polimorfismul Arg753Gin din gena
TLR 2; polimorfismul Asp 299 Gly-din gena TLR4; polimorfismul 174 G/C-din gena IL6 si polimorfismul -
G1082A din gena - IL10.



I11. CONTRIBUTIA PERSONALA

1. Obiectivul general

Cercetarea de fatd vizeaza optimizarea managementului diagnosticarii sepsisului cu scopul
imbunatatirii metodelor de preventie, tratament si a calitatii vietii si cresterea supravietuirii in categoria
nou nascutilor prematur.

2. Metodologie generala

Cercetarea se va desfasura pe parcursul urmatoarelor etape:

e  Analiza critica a datelor din literatura de specialitate
e Intocmirea lotului de studiu
e  Stabilirea criteriilor de includere/excludere a pacientilor din studiu
¢ Intocmirea fiselor de studiu
e C(Creearea unor baze de date specifice
e Deteminadrile parametrilor studiati
e Prelucrarea statistica a datelor
e Publicarea rezulatelor studiilor in reviste de specialitate.
Elaborarea acestei cercetari implica trei studii care abordeaza aspecte specifice conform obiectivelor
enumerate.

3. Studiul I: Posibili predictori clinici si paraclinici ai sepsisului cu
debut precoce si sepsisului cu debut tardiv in cazul nou nascutilor
prematur.

3.1.0biective:
In acest studiu am dorit si demonstram importanta utilizarii markerilor obisnuiti in evaluarea sepsisului
neonatal.

3.2. Material si Metoda: A fost un studiu retrospectiv pe perioada a 2 ani in care am evaluat foile de
observatie a nou nascutilor cu sepsis atat precoce cat si tardiv. Pacientii au fost organizati in 2 loturi de
studiu.

Un lot de studiu format din 113 pacienti nou nascuti prematur cu factori de risc pentru sepsis neonatal
precoce (SNNP) si sepsis neonatal tardiv (SNNT) si un lot martor de 115 pacienti.
S-a efectuat analiza statisticd a datelor folosind software-ul R (versiunea 3.5.1, Viena, Austria).

3.3. Rezultatele obtinute confirma prezenta a patru factori de risc independenti ai sepsisului neonatal la
prematuri: infectia tractului urinar matern, numarul de zile de spitalizare, insuficienta cardiaca si proteina
C reactiva.



4. Studiul II: Efectele polimorfismelor uninucleotidice ale genelor TLR-
2, TLR-4 in sepsisul precocce la nou nascutii prematur.

4.1. Obiective:

Obicetivele studiului au fost de a compara caracteristicile antropometrice Intre grupurile cu sepsis neonatal
precoce si non- sepsis neonatal precoce; si de a evalua asocierile dintre polimorfismele TLR2- Arg753GIn si
TLR4-Asp299Gly si susceptibilitatea la a dezvolta sepsis neonatal precoce.

4.2. Material si Metoda:

Stabilirea loturilor de studiu respectiv de control, pe baza crieriilor bine definite.

Treizeci si sase de nou-nascuti prematur internati cu suspiciune clinica de sepsis in primele 72 de ore de
viata au fost selectati pentru acest studiu prin esantionare de convenientd. Au fost recoltate probe de sange
de doi mililitri de la pacientii diagnosticati cu sepsis neonatal precoce in vacutainere care contineau EDTA
ca anticoagulant.

Genotipizarea polimorfismului TLR2, TLR4 a fost efectuata utilizand reactia de polimerizare in lant (PCR)
si analiza polimorfismului cu lungimea fragmentului de restrictie (RFLP).

Comparatiile caracteristicilor studiate intre grupurile SSNP si non-SSNP au fost efectuate folosind testul
Chi patrat (x2), testul exact Fish-er, testul t Student cu variante egale, testul t Welch cu doua esantioane sau
Testul Mann-Whitney. Comparatiile In cadrul grupului cu privire la parametrii biochimici au fost evaluate
folosind teste t pereche sau testul Wilcoxon cu rang semnat.

Asocierile dintre polimorfismele genelor studiate si susceptibilitatea la SNNP au fost testate utilizand
regresia logistica binomiala, iar marimea efectului fiecarei asocieri testate a fost evaluata folosind raportul
de cote (OR) si un interval de incredere de 95% (IC 95%).

Abaterea de la echilibrul Hardy-Weinberg (HWE) pentru SNP-urile studiate a fost efectuatd pe grupul
non-SNNP utilizand testul potrivirii chi-patrat, dar cand frecventa genotipului a fost mai mica (<5), a fost
folosit un test exact.

Nivelul de semnificatie («) al tuturor testelor statistice bilaterale a fost setat la 0,05.

Toate analizele statistice au fost efectuate cu software-ul R, versiunea 4.2.2

4.3. Rezultatele:

Din studiul de fata reies diferente intre cele doua grupuri: cel cu sepsis precoce si control in ceea ce
priveste caracteristicile antropometrice observandu-se ca nou nascutii afectati de sepsisul neonatal precoce
au varsta gestationald, greutate, lungime, perimetru cranian si scoruri Apgar mai mici fatd de nou nascutii
din grupul de martori.

In studiul de fatd, nu a fost gasita o diferenti semnificativa in frecventa distributiei polimorfismului genei
TLR4-Asp299Gly intre grupurile de nou-ndscuti prematur SNNP si non-SNNP. In ceea ce priveste
polimorfismul TLR2-Arg753GIn, frecventa alelei minore GIn753 a fost mai mare in grupul SNNP decat in
grupul non-SNNP (32,69% fatda de 25,00%). Chiar daca riscul de a dezvolta SNNP a crescut in prezenta
acestei alele 1n proba studiatd, rezultatele nu au fost semnificative statistic.



5. Studiul III: Implicatii diagnostice ale asocierii IL6-174G/C si
IL 10-1082G/A cu sepsisul neonatal precoce in cazul nou
nascutilor prematur.

5.1. Obiective:

Obicetivele studiului au fost de a compara caracteristicile antropometrice intre grupurile cu sepsis
neonatal precoce si non- sepsis neonatal precoce; si de a evalua asocierile dintre polimorfismele IL6-174G/C
si IL-1082G/A si susceptibilitatea la a dezvolta sepsis neonatal precoce.

5.2. Material si Metoda:

Au fost recoltate probe de sdnge de doi mililitri de la pacientii diagnosticati cu sepsis neonatal precoce in
vacutainere care contineau EDTA ca anticoagulant. Genotipizarea polimorfismului IL6 si IL10 a fost
efectuatd utilizdnd reactia de polimerizare in lant (PCR) si analiza polimorfismului cu lungimea
fragmentului de restrictie (RFLP).

Treizeci si sase de nou-nascuti prematur internati cu suspiciune clinica de sepsis in primele 72 de ore de
viata au fost selectati pentru acest studiu prin esantionare de convenienta.

Pe baza rezultatelor de laborator si a examinarilor clinice, toti nou-nascutii prematur au fost impartiti in
doua grupuri: un grup SNNP si un grup non-SNNP.

Variabilele antropometrice si biochimice ale nou-nascutilor prematur studiati au fost rezumate prin
medie aritmetica (deviatia standard (SD)), mediana (interval interquartil (IQR) = [primul quartil Q1; al
treilea quartil Q3]) sau frecvente relative ( %).

Comparatiile caracteristicilor studiate intre grupurile SSNP si non-SSNP au fost efectuate folosind testul
Chi patrat (x2), testul exact Fish-er, testul t Student cu variante egale, testul t Welch cu doua esantioane sau
Testul Mann-Whitney. Comparatiile in cadrul grupului cu privire la parametrii biochimici au fost evaluate
folosind teste t pereche sau testul Wilcoxon cu rang semnat.

5.3. Rezultate

Nu am descoperit o asociere semnificativi a IL6-174G cu SNNP la nou-niscutii prematur. in schimb
demonstreaza ca purtatorii alelei IL10-1082A au avut un risc de 2,91 ori mai mare de a dezvolta sepsis
neonatal precoce (p = 0,055).

Rezultatele analizei de regresie logistica univariata au ardtat ca polimorfismul IL10-1082G/A a crescut
sansele de SNNP in modelul dominant (p = 0,032). Dupa controlul grupului de varsta gestationalg,
polimorfismul genei IL10-A1082G/A a ramas un factor de risc pentru sepsisul neonatal precoce, cu tendinta
spre semnificatie statistica.



6. Discutii generale

Atatin studiul retrospectiv cat si in cele prospective din caracteristicile loturilor studiate a reiesit faptul
c3, predispozitia la a dezvolta o forma de sepsis neonatal precoce sau tardiv nu este influentata de sex. Se
pot considera factori predispozanti pentru sepsisul neonatal precoce varsta gestationala, greutatea la
nastere, Apgarul la 1 minut <7, infectia tractului urinar matern, administrarea de surfactant, insuficienta
cardiaca si nivelul crescut al CRP-ului.

Polimorfismele uninucleotidice localizate in genele TLR2 si TLR4, respectiv Arg753GIn si Asp299Gly,
care in literatura au fost asociate cu debutul mai rapid al sepsisului sever la pacientii adulti internati in
unitatile de terapie intensiv, nu au prezentat semnificatie statistica in studiul nostru.

Studiul nostru arata ca polimorfismul IL6-174G/C nu este un factor de risc pentru sepsis la nou nascutii
prematur. Rezultatele sunt in discordanta cu datele din literatura care studiaza acest polimorfism si il
identifica ca factor de risc pentru sepsis la adulti sau nou nascuti la termen.

Concordanta rezultatelor obtinute pe populatia de nou-nascuti prematur cu cele obtinute in grupuri de
subiecti adulti cu sepsis, In ceea ce priveste supraexprimarea genei IL10 ne face sa consideram ca prezenta
polimorfismului 1082G/A este conditionata nu numai de varsta cronologica sau gestationala cat si de factorii
de mediu, fara a exclude distributia geografica a populatiei generale.

7. Concluzii generale

Dintre multiplii factori de risc pentru sepsisul neonatal la prematuri, patru au fost cu semnificatie
statistica, dintrei acestia factorul antenatal cel mai prezent a fost infectia tractului urinar matern, apoi
proteina C reactiva, insuficienta cardiaca si numarul de zile de spitalizare.

Ca si predictor al sepsisului pot fi considerati varsta gestationald mica, nevoia de resuscitare implicit
scorul Apgar mai mic, nevoia de suport respriator. Din cercetarea prezenta reiese si faptul ca majoritatea
nou nascutilor cu sepsis neonatal au avut nevoie de tratament cu 3 sau mai multe antibiotice pe perioada
internarii.

Paraclinic CRP-ul, leucocitoza asociatd cu anemia pot fi considerati biomarkeri ai sepsisului, chiar in lipsa
hemoculturii pozitive.

Studiile in vivo constatd supraexpresia TLR in cursul episoadelor de sepsis la prematuri.

Daca factorul bacterian singur nu determina diferente de expresie intre 24 si 41 de saptdmani de gestatie
ar fi interesant de aflat care este mecanismul si factorii care conduc la cascada inflamatorie mult exacerbata
cu puternic impact clinic in cazul nou nascutilor prematur.

Din punct de vedere imunologic expresia TLR 2 si 4 in cursul sepsisului pare sa fie similara intre nou
nascutii la termen si adulti, supraexprimata in cazul prematurilor.

Cu toate acestea modificarile de tip SNP ale TLR 2, TLR 4 si IL 6 respectiv TLR2-Arg753GIn, TLR4-Asp299Gly,
si IL6-174G constatate in timpul episoadelor de sepsis sau infectie bacteriana localizata in cazul populatiei
adulte nu prezinta semnificatie statistica in cazul nou nascutilor prematur.

Polimorfismul IL10-A1082G/A a crescut sansele de sepsis cu debut precoce la nou-nascutii prematur.
Chiar daca a existat o tendinta catre semnificatia statistica in ceea ce priveste asocierea polimorfismelor
genei IL10-41082G/A cu sansele de SNNP in modelul alelic, studiile viitoare ar trebui sa confirme impactul
alelelor individuale asupra sepsisului cu debut precoce la nou-nascutii prematur.



8. Originalitatea si contributiile inovative ale tezei

Teza poate fi considerata o cercetare pilot care determina polimorfismele gentice in grupul de nou
nascuti prematur, studiile din literatura care determina prezenta SNP-urilor fiind efectuate pe populatia
adultd. Pana in momentul actual sunt putine studii in literatura de specialitate care determina prezenta
TLR-urilor la nou nascut in cursul episoadelor de sepsis sau infectie localizatd insa nu determina
polimorfismele genetice.

Identificarea variatiilor genetice ale genelor implicate In raspunsul bactericid celular si cele implicate in
patogeneza sepsisului pot ajuta la clarificarea fiziopatologiei acestuia ceea ce ar putea avea consecinte
pozitive in metodele diagnostice si terapeutice precum si In prognosticul pe termen lung a nou nascutului.

Teza a coroborat datele din literatura cercetand datele si markerii utilizati in mod curent pentru
diagnosticarea sepsisului. Faptul ca rezultatele studiului nu sunt concordante cu cele pe populatia adulta si
polimorfismele TLR2 si TLR 4 cele mai des regasite in cursul episoadelor de sepsis cu bacterii Gramm
pozitive respectiv Gramm negative poate fi un promotor pentru cercetdri ulterioare care sa studieze
mecanismele implicate In dezvoltarea sepsisului la aceasta categorie populationala.

Totodata intareste ideea ca nou nascutul prematur nu este numai un pacient mai mic ci o entitate care se
comporta diferit din punct de vedere clinic si paraclinic, necesitind dezvoltarea unor metode diagnostice
specifice si a unor terapii adaptate.

Asocierea dintre polimorfismul IL10-4A1082G/A si sepsisul neonatal poate fi un punct de plecare in
determinarea caracteristicilor imunologice ale grupei populationale de nou nascuti prematur.
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I. INTRODUCTION

This research supports the refinement of diagnosis methods and aims to be a promoter in the
development of new immunostimulatory or immunomodulatory therapeutic agents, biochemically and
genetically adapted to this population category, in order to help the newborn fight with infectious agents.

This thesis is based on the real, global need of the preterm newborn population to increase survival
rate and reduce the duration of hospitalisation and the consequences of the multitude of treatments
administered. It supports the refinement of diagnosis methods for sepsis by determining how newborns
paraclinically respond to bacterial pathogen aggression and investigates the predisposition of preterm
infants to develop sepsis.

II. CURRENT STATE OF KNOWLEDGE

Sepsis is a systemic inflammation triggered in response to the invasion of bacterial, fungal, viral or
parasitic pathogens.

Early-onset neonatal sepsis (EOS) is defined as the onset of clinical manifestations within the first 72
hours of life. It originates in the perinatal period.

Late neonatal sepsis (LOS) - sepsis that manifests clinically at more than 72 hours of life in newborns
who require longer hospitalisation, either preterm infants or on-term newborns suffering from various
pathologies or requiring invasive procedures.

The gold standard for sepsis diagnosis is blood culture. But the method is limited, requiring a time delay
to diagnosis, depending on the laboratory, between 24 hours and 7 days, and the amount of blood that can
be taken for analysis, ideally 6 ml.

As adjuvant methods we use the following biomarkers in the evaluation: complete blood leukocyte count
(CBC), C-reactive protein (CRP), procalcitonin (PCT) and tests to determine how cytokines - such as
Interleukin 6 (IL-6), Interleukin 10 (IL-10), tissue necrosis factor (TNF-a) - respond; CD113 and CD64 cell
surface antigens detected by flow cytometry; genomics, proteomics and nucleic acid-based molecular
techniques; Toll-like receptors (TLR).

Among the new determination methods, the present research considered the single-nucleotide
polymorphism (SNP) for TLR 2 polymorphism Arg753GIln, TLR4 polymorphism Asp 299 Gly, IL6
polymorphism - 174 G/C and IL10 polymorphism - 1082G/A.



III. PERSONAL CONTRIBUTION

1.

2.

The general objective

The general objective of the research is to optimise the management of sepsis diagnosis with the
aim of improving methods of prevention, treatment and quality of life and increasing survival in
preterm infants.

General methodology.

The research will be carried out in the following stages:

Critical analysis of the available data in specialised literature
Preparing the study batch

Settling the inclusion/exclusion criteria for patients in the study
Preparing the study sheets

Creating specific databases

Detection of studied parameters

Statistical processing of data

Publishing the results of studies in specialised journals.

The development of this research involves three studies that address specific issues according to the
objectives listed.

3.

3.1.

3.2.

3.3.

Study I:
Possible clinical and paraclinical predictors of early-onset sepsis and late-
onset sepsis in preterm neonates.

Objectives:

This study aims to demonstrate the importance of using common markers in the assessment
of neonatal sepsis.

[t was a retrospective study over 2 years in which we evaluated the observation sheets of
newborns with both early-onset and late sepsis.

Material and method:

Patients were organized into 2 study groups. One study group consisting of 113 preterm infant
patients with risk factors for EOS and LOS and another control group of 115 patients.
Statistical analysis of the data was performed using the R software (version 3.5.1, Vienna,
Austria).

The results

Confirm the presence of four independent risk factors for neonatal sepsis in preterm infants:
maternal urinary tract infection, number of hospitalisation days, heart failure and C-reactive
protein.



4. Study II:

4.2.

4.3.

Effects of single nucleotide polymorphisms of TLR-2, TLR-4 genes in early
onset sepsis in preterm neonates.

4.1.

Objectives of the study:

The objectives of the study were to compare anthropometric characteristics between EOS and
non-EOS groups; and to evaluate the associations between TLR2- Arg753GIln and TLR4-
Asp299Gly polymorphisms and the susceptibility to develop EOS.

Material and method:

Two-milliliter blood samples were collected from patients diagnosed with early-onset neonatal
sepsis in vacutainers containing EDTA as an anticoagulant. Genotyping of TLR2 and TLR4
polymorphism was performed using the polymerase chain reaction (PCR) and the restriction
fragment length polymorphism (RFLP) analysis.

Thirty-six preterm infants admitted with clinical suspicion of sepsis within the first 72 hours of
life were selected for this study by convenience sampling.

Based on laboratory results and clinical examinations, all preterm neonates were divided into
two groups: an EOS group and a non-EOS group.

Comparisons of the characteristics studied between the EOS and non-EOS groups were
performed using the Chi-square (x2) test, Fisher's exact test, Student’s t-test with equal
variances, Welch's two-sample t-test or Mann-Whitney test. Within-group comparisons on
biochemical parameters were assessed using paired t-tests or Wilcoxon signed-rank test.

The results:

The present study shows differences between the two groups with early sepsis and control in
terms of anthropometric characteristics, noting that newborns affected by early neonatal
sepsis have lower gestational age, weight, length, cranial perimeter and Apgar scores compared
to newborns in the control group who have these parameters at a higher level.

In the present study, no significant difference was found in the frequency distribution of the
TLR4-Asp299Gly gene polymorphism between EOS and non-EOS preterm neonate groups.
Regarding the TLR2-Arg753GIn polymorphism, the frequency of the GIn753 minor allele was
higher in the EOS group than in the non-EOS group (32.69% vs. 25.00%). Even if the risk of
developing SNNP increased in the presence of this allele in the studied sample, the results were
not statistically significant.



5. Study III:
Diagnostic implications of the association of IL6-174G/C and IL 10-1082G/A

with early onset sepsis in preterm neonates.

5.1.

5.2.

5.3.

Working hypothesis:

The objectives of the study were to compare laboratory parameters between EOS and non-EOS
groups and to assess associations between polymorphisms of the studied genes and
susceptibility to develop EOS.

Material and method:

Two-milliliter blood samples were collected from patients diagnosed with early-onset neonatal
sepsis in vacutainers containing EDTA as an anticoagulant. Genotyping of IL6 and IL10
polymorphism was performed using the polymerase chain reaction (PCR) and the restriction
fragment length polymorphism (RFLP) analysis.

Thirty-six preterm infants admitted with clinical suspicion of sepsis within the first 72 hours of
life were selected for this study by convenience sampling.

Based on laboratory results and clinical examinations, all preterm neonates were divided into
two groups: an EOS group and a non-EOS group.

Comparisons of the characteristics studied between the EOS and non-EOS groups were
performed using the Chi-square (x2) test, Fisher's exact test, Student's t-test with equal
variances, Welch's two-sample t-test or Mann-Whitney test. Within-group comparisons on
biochemical parameters were assessed using paired t-tests or Wilcoxon signed-rank test.

The results

We found no statistical evidence for a significant association of IL6-174G gene polymorphisms
with EOS in preterm infants. Instead, it demonstrates that 1L10-1082A allele carriers had a
2.91-fold increased risk of developing EOS, with marginal significance (p=0.055). Results of
univariate logistic regression analysis showed that IL10-1082G/A polymorphism increased the
odds of EOS in the dominant model (p=0.032). After controlling the gestational age group, IL10-
A1082G/A gene polymorphism remained a risk factor for EOS, with a trend towards statistical
significance.



6. General discussions

In both retrospective and prospective studies, the characteristics of the groups studied revealed that
the predisposition to develop early or late neonatal sepsis is not influenced by sex. Gestational age, birth
weight, Apgar at 1 minute <7, maternal urinary tract infection, surfactant administration, heart failure and
elevated CRP levels can be considered predisposing factors for early neonatal sepsis.

Single nucleotide polymorphisms located in TLR2 and TLR4 genes, respectively Arg753GIln and
Asp299Gly, which in the literature have been associated with more rapid onset of severe sepsis in adult ICU
patients, were not statistically significant in our study.

Our study shows that IL6-174G/C polymorphism is not a risk factor for sepsis in preterm infants. The
results are in discordance with literature data studying this polymorphism and identifying it as a risk factor
for sepsis in adults or preterm newborns.

The concordance of the results obtained in the preterm newborn population with those obtained in
groups of adult subjects with sepsis in terms of overexpression of the IL10 gene leads us to consider that
the presence of the 1082G/A polymorphism is conditioned not only by chronological or gestational age, but
also by environmental factors, without excluding the geographical distribution of the general population.

7. General conclusions

Of the multiple risk factors for neonatal sepsis in preterm infants, four were statistically significant, of
which the most prevalent antenatal factor was maternal urinary tract infection, followed by C-reactive
protein, heart failure and the number of hospitalization days.

As a predictor of sepsis can be considered low gestational age, need for resuscitation implicitly lower Apgar
score, need for respiratory support. The present research also shows that the majority of neonates with
neonatal sepsis required treatment with 3 or more antibiotics during hospitalization.

Paraclinically, CRP, leukocytosis associated with anaemia can be considered biomarkers of sepsis, even
in the absence of positive blood culture.

If the bacterial factor alone does not trigger differences in expression between 24 and 41 weeks of
gestation, it would be interesting to know the mechanism and factors leading to the greatly exacerbated
inflammatory cascade with strong clinical impact in preterm infants.

Immunologically, TLR 2 and 4 expression during sepsis appears to be similar between on-term newborns
and adults, over-expressed in preterm infants.

However, SNP changes in TLR 2, TLR 4 and IL 6 respectively TLR4-Asp299Gly, TLR2-Arg753GIn and IL6-
174G found during episodes of sepsis or localized bacterial infection in the adult population are not
statistically significant in preterm neonates.

The IL10-A1082G/A polymorphism increased the odds of early-onset sepsis in preterm infants. Although
there was a trend towards statistical significance in the association of IL10-41082G/A gene polymorphisms
with the odds of EOS in the allelic model, future studies should confirm the impact of individual alleles on
early-onset sepsis in preterm infants.



8. Originality and innovative contributions of the thesis

The thesis can be considered a pilot research, determining gene polymorphisms in the group of preterm
neonates, as studies in the literature which determine the presence of SNPs have been conducted on adult
population. So far, few studies have been found in the literature that determined the presence of TLRs in
neonates during episodes of sepsis or localized infection but do not determine genetic polymorphisms.

The identification of genetic variations in genes involved in the cellular bactericidal response and those
involved in the pathogenesis of sepsis may help to clarify its pathophysiology which could have positive
consequences in diagnostic and therapeutic methods, as well as on the long-term prognosis of the neonates.

The thesis has corroborated data in literature by investigating information and markers commonly used
for diagnosis of sepsis, by correlating existing data confirming the presence of leukocytosis, elevated CRP,
risk factors with data in literature reported in the adult population and sought to identify genetic variations
predisposing to the development of neonatal sepsis in the preterm newborn population.

The fact that the results of the study are not consistent with those in the adult population and TLR2 and
TLR 4 polymorphisms most often found during episodes of sepsis with GP bacteria respectively GN may be
a promoter for further research, which would focus on study of the mechanisms involved in the
development of sepsis in this population. It also reinforces the idea that the preterm neonate is not only a
smaller patient, but an entity that behaves differently clinically and paraclinically, requiring the
development of specific diagnostic methods and adapted therapies.

The association between the IL10-A1082G/A polymorphism and neonatal sepsis may be a starting point
in determining the characteristics of the preterm newborn population group.



