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Pancreatita acuta (PA) contribuie semnificativ atat la morbiditate, cat
si la mortalitate. Estimarile globale indica o rata de incidenta de 33,74
cazuri (interval de incredere 95%: 23,33-48,81) la 100.000 de ani-
persoana, cu o rata a mortalitatiide 1,60 (interval de incredere 95%: 0,85-
1,58) la 100.000 de ani-persoana atribuite AP [1]. Incidenta globala a
pancreatitei acute este in crestere, ceea ce duce la o presiune tot mai
mare asupra sistemelor de sanatate [2]. In ultimele decenii,
managementul pancreatitei acute a evoluat intr-o abordare mai
personalizata, multidisciplinara, cu contributii semnificative din
strategiile de tratament endoscopic, radiologic si chirurgical [2].

Pancreatita acuta (PA) poate varia in severitate, variind de la forme
usoare la moderat-severe sau severe [9]. AP usoara nu implica
complicatii locale sau sistemice majore. Cu toate acestea, aproximativ
20% dintre pacienti prezinta o forma mai severa a bolii, care este legata
de complicatii locale substantiale, cum ar fi necroza si duce adesea la
leziuni sistemice din cauza inflamatiei pe scara larga [3]. Atat din
perspectiva triajului, cat si a prognosticului, prezicerea debutului
insuficientei persistente de organ (OF) la pacientii care se prezinta la
spital devreme este cruciala [3]. Este bine stabilit ca pacientii care se
confruntd cu episoade severe obtin avantaje semnificative de la
interventia timpurie intr-o unitate de terapie intensivd [4]. In ciuda
disponibilitatii diferitelor linii directoare si sisteme de notare, exista o
inconsecventa semnificativa in diagnosticarea si gestionarea acestei
afectiuni. In plus, putini medici sunt bine versati in instrumentele de
stratificare a riscului, ceea ce face ca evaluarea severitatii bolii sa fie o
provocare clinica persistenta. Predictia AP severa se bazeaza in primul
rand pe mai multe scoruri clinice, cum ar fi APACHE Il (Fiziologia acuta si
evaluarea sanatatii cronice Il) si BISAP (Indicele de severitate la pat in
pancreatita acuta), care sunt multifactoriale si oarecum greoaie de
aplicat [4, 5].

Markerii de prognostic unici, cum ar fi proteina C-reactiva si lL-6, sunt,
de asemenea, utilizati datorita sensibilitatii lor [6]. Triajul eficient este
crucial, deoarece poate preveni trimiterile inutile si evitabile de la
centrele de asistenta medicala primara sau secundara, reducand nevoile
de monitorizare si costurile generale de spitalizare [7,8]. In schimb,
prezicerea exactd a severitatii AP este vitald pentru optimizarea
strategiilor de tratament. Un studiu recent a demonstrat beneficiile
administrarii agresive de lichide in AP usoara [8], dar aceste constatari



pot sa nu fie aplicabile cazurilor severe de AP, unde evenimentele
sistemice care duc la insuficienta de organ se pot dezvolta rapid. in astfel
de cazuri, terapia excesiva cu fluide ar putea agrava starea clinica, in
special la cei cu risc de insuficienta respiratorie si renala [7]. Este
important de retinut ca la pacientii cu leziuni sistemice, mecanismele
homeostatice normale sunt perturbate din cauza unor probleme precum
permeabilitatea vasculara crescuta, afectand capacitatea lor de a
gestiona fluide suplimentare, spre deosebire de cei cu AP usoara [8].
incadrarea subiectului in cadrul eforturilor de cercetare

Aceasta teza se aliniaza cu eforturile internationale si nationale in
curs de desfasurare pentru a imbunatati intelegerea si gestionarea
pancreatitei acute. Contribuie la eforturile globale de a dezvolta
instrumente mai eficiente pentru stratificarea timpurie a riscului si
pacientilor si 1mbunatatirea rezultatelor. Mai mult, cercetarea
aprofundeaza mecanismele fiziopatologice si metabolice care stau la
baza PA, cu scopul de a descoperi hoi perspective care ar putea deschide
calea pentru abordari diagnostice si terapeutice inovatoare. Teza se
bazeaza pe fundatia studiilor anterioare, integrand descoperirile si
metodologiile acestora, Tn timp ce se straduieste sa adauge noi
cunostinte si perspective acestui domeniu dinamic si in evolutie.

Obiective stiintifice

Obiectivele stiintifice ale acestei teze sunt multifatetate, fiecare
contribuind la o intelegere mai cuprinzatoare a AP si a managementului
sau.

Evaluarea markerilor de prognostic si a sistemelor de scoring: teza
isi propune sa compare riguros eficacitatea markerilor de laborator usor
disponibili (NLR, PLR, BUN, creatinina, CRP) si a sistemului de notare
BISAP stabilit in prezicerea severitatii si mortalitatii PA, in special in
primele 48 de ore critice de la internare [9]. Scopul este de a identifica cei
mai fiabili si accesibili predictori care pot facilita stratificarea timpurie a
riscului si pot ghida interventiile in timp util, ducédnd in cele din urma la
rezultate imbunatatite ale pacientilor si la reducerea mortalitatii [9].

Caracterizarea pancreatitei acute induse de hipertrigliceridemie
(HTGAP): Teza wurmareste sa investigheze in mod cuprinzator
caracteristicile si rezultatele specifice ale HTGAP, contrastandu-le cu PA
care rezulta din alte etiologii. Aceasta include identificarea biomarkerilor



diferiti si a factorilor de risc asociati cu severitatea HTGARP, care ar putea
permite dezvoltarea unor strategii de tratament personalizate si ar putea
reduce povara complicatiilor asociate cu aceasta forma specifica de AP

[10].

Explorarea profilului metabolomic al AP: Teza foloseste o noua
modalitate pentru o abordare bazata pe metabolomica de a identifica
potentiali biomarkeri de diagnostic pentru AP si de a face diferenta intre
formele sale biliare (BAP) siinduse de alcool (AAP) [11]. Scopul este de a
contribui la dezvoltarea strategiilor personalizate de diagnostic si
tratament, permitand clinicienilor sa ia decizii mai informate pe baza
profilului metabolic specific al fiecarui pacient, ceea ce poate duce la
interventii mai tintite si mai eficiente [11].

Investigarea modificarilor metabolice in PA: Teza isi propune sa
aprofundeze peisajul metabolic complex al AP, cu un accent deosebit pe
modificarile claselor lipidice si metabolitilor. Prin dezvaluirea
complexitatii metabolice a bolii, cercetarea incearca sa obtina o
perspectiva mai profunda asupra fiziopatologiei sale, sa identifice
potentiale tinte terapeutice si sa contribuie la dezvoltarea de noi strategii
de tratament care vizeaza atenuarea inflamatiei, a leziunilor tisulare si a
disfunctiilor organelor [11].

Prezentarea continutului tezei

Aceasta teza este structurata in trei studii interconectate, fiecare
contribuind cu o perspectiva unica la intelegerea mai larga a AP.

Primul studiu pune bazele prin compararea diferitilor markeri de
laborator usor disponibili si a sistemului de notare BISAP Tn prezicerea
severitatii si mortalitatii AP. Scopul sau este de a identifica cei mai fiabili
si accesibili predictori pentru stratificarea timpurie a riscului [9].

Al doilea studiu se bazeaza pe aceasta fundatie, concentrdndu-se in
mod special pe HTGAP, o forma distincta de AP asociata cu
hipertrigliceridemia. Investigheaza caracteristicile si rezultatele unice ale
HTGAP, comparandu-le cu AP ale altor etiologii si explordnd biomarkeri
specifici pentru aceasta afectiune [10].

Cel de-al treilea studiu aprofundeaza bazele metabolice ale PA,
folosind o abordare metabolomica pentru a identifica potentialii
biomarkeri de diagnostic si a face diferenta intre BAP si AAP. Acest studiu



face legatura dintre prezentarea clinica si modificarile biochimice,
oferind o intelegere mai profunda a fiziopatologiei bolii [11].

Prin integrarea acestor perspective diverse, teza isi propune sa aduca
o contributie semnificativa in domeniul cercetarii AP si al practicii clinice.
Se straduieste sa rafineze instrumentele pentru stratificarea timpurie a
riscului, sa Tmbunatateasca intelegerea HTGAP ca entitate distincta a
bolii si sa exploreze complexitatea metabolica a AP pentru a descoperi
noi cai de diagnostic si terapeutice, ducand in cele din urma la

Partea speciala

SCORUL BISAP, NLR, CRP SAU BUN: CARE MARKER PREZICE CEL
MAI BINE REZULTATUL AP?

Obiectiv: Obiectivul acestei lucrari a fost de a evalua utilitatea
diferitilor markeri de prognostic in prezicerea severitatii si a rezultatelor
pancreatitei acute (PA). Studiul a comparat in mod specific capacitatile
predictive ale scorului BISAP, raportul neutrofile-limfocite (NLR), proteina
C reactiva (CRP), ureea din sdnge (BUN) si alti markeri comuni pentru
stratificarea timpurie si eficienta a riscului Tn AP.

Metode. Un studiu prospectiv a fost efectuat in perioada octombrie -
noiembrie 2020, cu 216 pacienti inclusi dupa aplicarea criteriilor de
includere/excludere. Au fost exclusi pacientii diagnosticati cu pancreatita
cronica, infectii precum colangita sau colecistita, femeile insarcinate si
persoanele cu varsta sub 18 ani. Probele de sdnge au fost colectate la
internare sila 48 de ore dupa internare. Analiza statistica, inclusiv analize
multivariata si ale caracteristicilor de functionare a receptorului (ROC), a
fost utilizata pentru a evalua valoarea predictiva a fiecarui marker. Studiul
a comparat pacientii cu AP usor, moderat si sever pe baza Clasificarii
Atlanta revizuite.

Rezultatele

Dintre cei 216 pacienti inclusi, au aparut o serie de constatari
semnificative:

- Scor BISAP: Un scor BISAP mai mare de 2 a fost predictiv de AP sever
(SAP), cu o arie sub curba (ASC) de 0,67, o sensibilitate de 40% si o



specificitate de 91%. Desi specificitatea sa a fost ridicata, sensibilitatea
afost moderata, ceea ce inseamna ca BISAP a fost mai bun la excluderea
cazurilor severe decét la identificarea lor.

-NLR si CRP: NLR la 48 de ore (NLR48H) si CRP la 48 de ore (CRP48H)
s-au dovedit a fi cei mai precisi predictori ai SAP. NLR48H a prezentat o
sensibilitate de 100% si o specificitate de 63%, in timp ce CRP48H a avut
o sensibilitate de 71% si o specificitate de 88%. Combinarea CRP48H si
NLR48H a dus la 0 ASC de 0,89, cu sensibilitate si specificitate de 68% si,
respectiv, 92%.

- Creatinina: Nivelurile creatininei dupa 48 de ore (Creatinina48H) au
fost asociate cu SAP, cu un ASC de 0,68, sensibilitate de 54% si
specificitate de 82%. In special, o scadere a creatininei cu mai putin de
0,3 mg/dl dupa 48 de ore a indicat SAP.

- Azot ureic din sange (BUN): BUN a fost, de asemenea, predictiv
pentru SAP, cu un nivel de BUN mai mare de 54 mg/dL avand o
sensibilitate de 28% si o specificitate de 90%. Cand a fost analizat
dinamic (modificarea BUN dupa 48 de ore), o scadere mai mica de 7
mg/dl a fost un predictor al SAP, cu o ASC de 0,67 si o sensibilitate de
53%.

- Largimea distributiei eritrocitelor (RDW): RDW s-a dovedit a fi un
marker mai putin fiabil, cu un ASC de doar 0,5, indicand nicio valoare
predictiva pentru SAP.

- Glucoza si raportul trombocite-limfocite (PLR): glicemia si PLR au
fost, de asemenea, evaluate. Nivelurile de glucoza mai mari de 166 mg/dl
au avut un ASC de 0,6, o sensibilitate de 37% si o specificitate de 84%.
PLR la 48 de ore (PLR48H) mai mare de 189 a avut un ASC de 0,5, cu
specificitate moderata (90%), dar sensibilitate scazuta (29%).

Intr-o analiza de regresie multivariatd, CRP48H (p=0,004) si NLR48H
(p=0,003) au fost asociate independent cu SAP. Studiul a aratat ca o
combinatie de markeri a oferit o acuratete predictiva mai buna decéat
orice marker individual.

Discutie: Constatarile evidentiaza importanta utilizarii mai multor
markeri pentru a imbunétati acuratetea predictiilor de severitate AP. In
timp ce BISAP ramane un sistem de notare utilizat pe scara larga,
adaugarea CRP si NLR imbunatateste identificarea timpurie a cazurilor
severe, in special in primele 48 de ore critice. Aceste rezultate sugereaza



ca integrarea markerilor individuali precum NLR si CRP cu sistemele
traditionale de scor poate imbunatati luarea deciziilor clinice si
managementul pacientilor.

PANCREATITA ACUTA INDUSA DE HIPERTRIGLICERIDEMIE: UN
FENOTIP DIFERIT AL BOLII.

Obiectiv: Studiul a avut ca scop investigarea caracteristicilor specifice si
a rezultatelor pancreatitei acute induse de hipertrigliceridemie (HTGAP)
in comparatie cu alte forme de pancreatita acuta (PA), cum ar fi PA biliara
siindusa de alcool. Aceasta cercetare a cautat sa determine biomarkeri
diferiti si factori de risc asociati cu severitatea si complicatiile HTGAP
pentru a Tmbunatati managementul clinic si rezultatele pentru acest
subgrup de pacienti.

Metode: Acest studiu prospectiv a inclus pacienti internati cu AP intre
octombrie si noiembrie 2020. Pacientii au fost diagnosticati pe baza
Clasificarii Atlanta revizuite. Criteriile de excludere au implicat pacientii
cu infectie concomitenta cu SARS-CoV-2, prezentare tarzie sau cei cu
varsta sub 18 ani. Un grup de control a fost inclus pentru comparatie,
format din persoane fara boli gastro-intestinale. Au fost inregistrate
caracteristicile pacientilor, inclusiv varsta, sexul, markerii biochimici si
severitatea AP.

Rezultate: Dintre cei 124 de pacienti inclusi, 25 au avut HTGAP, restul
fiind diagnosticati cu PA biliard sau indusa de alcool. in special, au
prezentat o inflamatie sistemica mai pronuntata si o frecventa mai mare
a complicatiilor, inclusiv insuficienta organelor.

Studiul a constatat ca nivelurile serice de trigliceride au fost semnificativ
(20:3) si DG (20:4), au fost modificati la acesti pacienti. Analiza
multivariata a aratat ca acesti metaboliti ar putea servi ca potentiali
biomarkeri pentru a diferentia HTGAP de alte forme de AP.

Rezultate semnificative statistic:

1. Niveluri serice de trigliceride: Pacientii cu HTGAP au prezentat niveluri
de trigliceridele semnificativ mai mari decéat cei cu AP biliar sau indus de
alcool (p<0,001).



2. Severitatea bolii: O proportie mai mare de pacienti cu HTGAP (76%) au
dezvoltat SAP comparativ cu PA biliara (19%) si indusa de alcool (0%)
(p<0,05).

3. Biomarkeri: Mai multi metaboliti lipidici, cum ar fi LPC (20:3), DG (20:4)
si PE (14:0/14:0), s-au dovedit a fi semnificativ crescuti in HTGAP 1in
comparatie cu controlul, cu valori ale zonei sub curba (ASC) care
depasesc 0,8, sugerand potentialul lor ca markeri de diagnostic.

4. Ratele complicatiilor: Pacientii HTGAP au avut o rata semnificativ mai
mare de complicatii, inclusiv sindromul de raspuns inflamator sistemic
(SIRS) si sindromul de disfunctie multi-organ (MODS), comparativ cu AP
biliar siindus de alcool (p<0,01).

Discutie: HTGAP reprezinta o entitate clinica distincta tn cadrul PA,
caracterizata prin inflamatie sistemica severa si un risc mai mare de
complicatii. Profilul metabolic al pacientilor cu HTGAP a dezvaluit
modificari semnificative ale metabolismului lipidic, care ar putea fi
utilizate pentru a identifica persoanele cu risc la inceputul evolutiei bolii.
Aceste constatari sugereaza ca HTGAP necesita strategii de
management adaptate pentru a atenua riscul ridicat de complicatii.

Rezultatele studiului subliniazd necesitatea unor investigatii
suplimentare asupra cailor metabolice implicate in HTGAP, deoarece
acestea ar putea duce la dezvoltarea unor interventii terapeutice mai
tintite. Identificarea biomarkerilor lipidici este promitatoare pentru
imbunatatirea acuratetei diagnosticului si ghidarea abordarilor de
tratament personalizate pentru pacientii cu HTGAP.

Aceasta cercetare ofera o baza pentru studii viitoare privind
fundamentele metabolice ale HTGAP si impactul sau potential asupra
rezultatelor clinice in pancreatita acuta.

DEZVALUIREA MODIFICARILOR METABOLICE iN PANCREATITA
ACUTA: O ABORDARE BAZATA PE METABOLOMICA PENTRU
DIFERENTIEREA ETIOLOGICA SI DESCOPERIREA BIOMARKERILOR
ACUT.

Obiectiv: Obiectivul principal al acestui studiu a fost de a explora
modificarile metabolice asociate cu pancreatita acuta (PA) si de a
identifica potentialii biomarkeri folosind o abordare bazatd pe



metabolomica. Aceasta cercetare a avut ca scop special diferentia intre
pancreatita acuta biliara (BAP) si pancreatita acuta indusa de alcool
(AAP), doua dintre formele majore ale bolii.

Metode: Acest studiu prospectiv a fost efectuat pe pacienti internati cu
PA in perioada octombrie-noiembrie 2020. Criteriile de includere au
implicat adulti diagnosticati cu AP conform Clasificarii Atlanta revizuite.
Criteriile de excludere au inclus pacientii cu infectie concomitenta cu
SARS-CoV-2 sau prezentare tardivd dupa debutul bolii. Un grup de
control a inclus persoane fara boli gastro-intestinale. Datele clinice,
inclusiv informatii demografice si markeri biochimici, au fost colectate in
momentul internarii si in timpul urmaririi.

Au fost prelevate probe de sange si procesate pentru analiza
metabolomica. Studiul a folosit tehnici de analiza multivariata pentru a
diferentia intre cazurile de AP si controale si pentru a compara profilurile
metabolice ale BAP si AAP.

Rezultate: Au fost inclusi in total 34 de pacienti cu PA, cu un grup de
control de 26 de subiecti. Analiza multivariata a evidentiat mai multe
diferente metabolice cheie intre pacientii cu PA si martori, precum si
intre subtipurile BAP si AAP. Principalii metaboliti discriminatori au fost
lisofosfatidilcolinele (LPC) si diacilglicerolii (DG), care au prezentat
modificari semnificative in grupul AP.

1. Metaboliti care diferentiaza AP de control: Mai multi metaboliti lipidici,
inclusiv LPC (20:3) si DG (20:4), au fost modificati semnificativ la
pacientii cu AP comparativ cu controalele (p<0,001). Acesti metaboliti au
prezentat un potential de diagnostic ridicat, cu valori de suprafata sub
curba (ASC) care depasesc 0,8, sugerand utilitatea lor ca biomarkeri
pentru AP.

2. AP biliar vs indus de alcool: in compararea BAP si AAP, metabolitii
cheie precum LPC (18:2) si PE (14:0/14:0) au fost identificati ca
discriminatori semnificativi. BAP a fost asociat cu niveluri ridicate de
derivati acilati ai acidului retinoic, in timp ce AAP a fost caracterizat de
concentratii mai mari de fosfatidilcoline specifice si esteri ai acizilor
grasi.

3. Constatari semnificative statistic: Studiul a constatat ca LPC (20:3) si
DG (20:4) au fost cei mai importanti biomarkeri pentru diagnosticul AP,
cu valori ASC de 0,9 si, respectiv, 0,89. in plus, LPC (18:2) si PE



(14:0/14:0) au fost semnificative in distinctia dintre BAP si AAP, cu valori
p sub 0,05.

Discutie: Rezultatele acestui studiu metabolomic ofera informatii critice
asupra modificarilor metabolice asociate cu PA, evidentiind
metabolismul lipidic ca o cale cheie implicata in fiziopatologia bolii.
Descoperirea LPC si DG ca biomarkeri semnificativi ofera cai
promitatoare pentru Tmbunatatirea diagnosticului precoce al AP si
pentru distinctia intre subtipurile sale etiologice. Aceste rezultate
sugereaza ca profilul metabolic ar putea fi integrat in practica clinica
pentru a spori acuratetea diagnosticului si pentru a ghida strategiile de
tratament personalizate pentru AP.

Mai mult, studiul subliniaza potentialul metabolomicii de a descoperi noi
tinte terapeutice prin identificarea cailor metabolice implicate in PA.
Modificarile lipidomice observate in acest studiu, in special in nivelurile
LPC si DG, ar putea duce la dezvoltarea de terapii tintite care vizeaza
modularea metabolismului lipidic la pacientii cu AP. Sunt necesare
cercetari suplimentare pentru a valida aceste descoperiri in cohorte mai
mari si pentru a explora rolul mecanicist al acestor metaboliti in
progresia AP.

In concluzie, acest studiu imbunatéteste intelegerea bazelor metabolice
ale AP si ofera o baza solida pentru cercetarile viitoare in dezvoltarea
instrumentelor de diagnostic si terapeutice bazate pe metabolomica
pentru gestionarea pancreatitei acute.

Contributii originale
Teza prezinta mai multe contributii originale in domeniul cercetarii AP:

Instrumente de prognostic imbunatatite: integrarea NLR si BUN cu scorul
BISAP oferda o abordare noua, multidimensionala, pentru prezicerea
severitatii AP. Aceasta contributie este deosebit de valoroasa pentru
stratificarea timpurie a riscului, permitdnd luarea deciziilor clinice mai
precise in faza acuta a bolii.

Recunoasterea HTGAP ca entitate clinica distincta: prin caracterizarea
caracteristicilor unice ale HTGAP, aceasta cercetare evidentiaza
necesitatea unor protocoale de tratament specializate pentru pacientii
cu acest subtip de AP. Identificarea biomarkerilor specifici si a factorilor
de risc asociati cu severitatea HTGAP reprezinta un progres semnificativ
in managementul personalizat al AP.



Perspective metabolomice in fiziopatologia AP: aplicarea metabolomicii
pentru a diferentia Tntre BAP si AAP introduce o noua dimensiune in
peisajul diagnostic si terapeutic al AP. Identificarea biomarkerilor lipidici
nu numai ca Iimbunatateste acuratetea diagnosticului, dar deschide si
noi cai pentru terapii tintite care abordeaza perturbarile metabolice
subiacente in AP.

Probleme nerezolvate

In timp ce cercetarea a oferit informatii valoroase despre AP, raman
cateva probleme nerezolvate:

Rezultatele pe termen lung ale HTGAP: desi studiul arunca lumina
asupra fazei acute a HTGAP, rezultatele pe termen lung si potentialul de
pancreatita cronica la acesti pacienti raman neclare. Sunt necesare cercetari
suplimentare pentru a urmari progresia HTGAP si pentru a dezvolta strategii
preventive.

Aplicarea mai largd a metabolomicii: constatarile analizei
metabolomice sunt promitatoare, dar aplicarea lor in practica clinica de rutina
necesitd o explorare suplimentara. in plus, scalabilitatea metabolomicii in
diferite medii de asistentd medicala, in special in medii cu resurse limitate,
ramane o provocare.

Directii pentru cercetari viitoare

Cercetarea efectuata in aceasta teza pune bazele mai multor cai de
explorare viitoare:

Extinderea validarii markerilor de prognostic: studiile viitoare ar trebui
sa se concentreze pe validarea utilizarii combinate a NLR, BUN si scorul
BISAP in cohorte mai mari, multicentrice, pentru a stabili fiabilitatea acestora
si pentru a integra aceste constatari in ghidurile clinice.

Studii longitudinale privind HTGAP: Cercetarile ulterioare ar trebui sa
vizeze urmarirea rezultatelor pe termen lung ale pacientilor cu HTGAP,
investigand potentialul de pancreatitd cronica si eficacitatea strategiilor
preventive.

Metabolomica in practica clinica: Este nevoie de cercetari continue
pentru a rafina tehnicile metabolomice pentru o aplicatie clinica mai larga,
explorand scalabilitatea si rentabilitatea lor in diferite medii de asistenta
medicala. Tn plus, integrarea metabolomicii cu alte abordari "omice" ar putea
oferi o intelegere mai cuprinzatoare a fiziopatologiei AP si ar putea duce la
descoperirea de noi tinte terapeutice.

Rezumatul contributiilor personale



Am constatat ca NLR48h si CRP48h au fost asociate independent cu
SAP, iar BUN a avut performante bune. Combinatia dintre NLR48h si
PCR48h a fost cea mai potrivita modalitate de a prezice SAP. Nivelul CRP
este un bun marker predictiv pentru mortalitate. Markerii mentionati mai sus
evaluati la internare nu au fost superiori scorului BISAP in prezicerea SAP.
Sugeram utilizarea acestor teste de laborator simple si accesibile ca
biomarkeri de prognostic la pacientii internati in sectia de urgenta cu AP
pentru a selecta formele severe.

HTGAP a avut mai frecvent complicatii locale comparativ cu formele
non-HTGAP si, consecutiv, mai severe de AP, semnificative statistic doar
pentru MSAP. Un sindrom inflamator mai sever parea sa fie asociat cu
aceasta etiologie. Cei mai buni markeri predictivi pentru formele complicate
de HTGAP au fost BUN48h si HT48h.

Analiza lipidomica din studiu introduce in peisajul metabolic al
pancreatitei acute, dezvaluind modificari in mai multe clase lipidice si
metaboliti. Cercetarile viitoare ar putea adauga si descoperi noi biomarkeri de
diagnostic si strategii terapeutice, imbunatatind gestionarea pancreatitei
acute.
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Acute pancreatitis (AP) significantly contributes to both morbidity and
mortality. Global estimates indicate an incidence rate of 33.74 cases
(95% confidence interval: 23.33-48.81) per 100,000 person-years, with a
mortality rate of 1.60 (95% confidence interval: 0.85-1.58) per 100,000
person-years attributed to AP [1]. The global incidence of acute
pancreatitis is on the rise, leading to an escalating strain on healthcare
systems [2]. In recent decades, the management of acute pancreatitis
has evolved into a more personalized, multidisciplinary approach, with
significant contributions from endoscopic, radiological, and surgical
treatment strategies [2].

Acute pancreatitis (AP) can vary in severity, ranging from mild to
moderate-severe or severe-forms [9]. Mild AP does not involve major
local or systemic complications. However, around 20% of patients
experience a more severe form of the disease, which is linked to
substantial local complications such as necrosis and often results in
systemic injury due to widespread inflammation [3]. From both triage and
prognostic perspectives, predicting the onset of persistent organ failure
(OF) in patients who present to the hospital early is crucial [3]. It is well
established that patients experiencing severe episodes gain significant
advantages from early intervention in an intensive care unit [4]. Despite
the availability of various guidelines and scoring systems, there is
significant inconsistency in diagnosing and managing this condition.
Additionally, few physicians are well-versed in tools for risk stratification,
making the assessment of disease severity a persistent clinical
challenge. The prediction of severe AP primarily relies on several clinical
scores, such as APACHE Il (Acute Physiology and Chronic Health
Evaluation Il) and BISAP (Bedside Index of Severity in Acute Pancreatitis),
which are multifactorial and somewhat cumbersome to apply [4, 5].

Single prognostic markers like C-reactive protein and IL-6 are also
utilized due to their sensitivity [6]. Effective triage is crucial, as it can
prevent unnecessary and avoidable referrals from primary or secondary
care centers, reducing monitoring needs and overall hospitalization costs
[7,8]. Conversely, accurately predicting the severity of AP is vital for
optimizing treatment strategies. A recent trial demonstrated the benefits
of aggressive fluid administration in mild AP [8], but these findings may
not be applicable to severe AP cases, where systemic events leading to
organ failure can develop rapidly. In such instances, excessive fluid
therapy might worsen the clinical condition, particularly in those at risk of



respiratory and renalfailure [7]. Itis important to note that in patients with
systemic injury, normal homeostatic mechanisms are disrupted due to
issues like increased vascular permeability, impairing their ability to
manage additional fluids, unlike those with mild AP [8].

Framing the topic within research efforts

This thesis aligns with the ongoing international and national efforts
to enhance the understanding and management of acute pancreatitis. It
contributes to the global endeavors to develop more effective tools for
early risk stratification and severity prediction, which are crucial for
optimizing patient care and improving outcomes. Moreover, the research
delves into the pathophysiological and metabolic mechanisms
underlying AP, aiming to uncover novel insights that could pave the way
for innovative diagnostic and therapeutic approaches. The thesis builds
upon the foundation laid by previous studies, integrating their findings
and methodologies while striving to add new knowledge and
perspectives to this dynamic and evolving field.

Scientific Objectives

The scientific objectives of this thesis are multifaceted, each
contributing to a more comprehensive understanding of AP and its
management.

Evaluation of prognostic markers and scoring systems: the thesis
aims to rigorously compare the effectiveness of readily available
laboratory markers (NLR, PLR, BUN, creatinine, CRP) and the established
BISAP scoring system in predicting the severity and mortality of AR,
particularly within the critical first 48 hours of admission [9]. The goal is to
identify the most reliable and accessible predictors that can facilitate
early risk stratification and guide timely interventions, ultimately leading
to improved patient outcomes and reduced mortality [9].

Characterization of hypertriglyceridemia-induced acute
pancreatitis (HTGAP): The thesis seeks to comprehensively investigate
the specific characteristics and outcomes of HTGAP, contrasting them
with AP arising from other aetiologies. This includes identifying distinct
biomarkers and risk factors associated with HTGAP severity, which could
enable the development of tailored treatment strategies and potentially
reduce the burden of complications associated with this specific form of
AP [10].



Exploration of the metabolomic profile of AP: The thesis employs a
new way for a metabolomics-based approach to identify potential
diagnostic biomarkers for AP and differentiate between its biliary (BAP)
and alcohol-induced (AAP) forms [11]. The goal is to contribute to the
development of personalized diagnostic and treatment strategies,
enabling clinicians to make more informed decisions based on the
specific metabolic profile of each patient, potentially leading to more
targeted and effective interventions [11].

Investigation of metabolic changes in AP: The thesis aims to delve
into the complex metabolic landscape of AP, with a particular focus on
alterations in lipid classes and metabolites. By unravelling the metabolic
intricacies of the disease, the research seeks to gain deeper insights into
its pathophysiology, identify potential therapeutic targets, and contribute
to the development of novel treatment strategies aimed at mitigating
inflammation, tissue injury, and organ dysfunction [11].

Presentation of the thesis content

This thesis is structured into three interconnected studies, each
contributing a unique perspective to the broader understanding of AP.

The first study lays the groundwork by comparing various readily
available laboratory markers and the BISAP scoring system in predicting
AP severity and mortality. It aims to identify the most reliable and
accessible predictors for early risk stratification [9].

The second study builds upon this foundation by focusing specifically
on HTGAP, a distinct form of AP associated with hypertriglyceridemia. It
investigates the unique characteristics and outcomes of HTGAP,
comparing them to AP of other etiologies and exploring specific
biomarkers for this condition [10].

The third study delves into the metabolic underpinnings of AP,
employing a metabolomics approach to identify potential diagnostic
biomarkers and differentiate between BAP and AAP. This study bridges
the gap between clinical presentation and biochemical alterations,
offering a deeper understanding of the disease's pathophysiology [11].

By integrating these diverse perspectives, the thesis aims to make a
significant contribution to the field of AP research and clinical practice. It
strives to refine the tools for early risk stratification, enhance the
understanding of HTGAP as a distinct disease entity, and explore the



metabolic intricacies of AP to uncover novel diagnostic and therapeutic
avenues, ultimately leading to improved patient care and outcomes.

Special part

THE BISAP SCORE, NLR, CRP, OR BUN: WHICH MARKER PREDICTS
BEST THE OUTCOME OF AP?

Objective: The objective of this paper was to assess the utility of
various prognhostic markers in predicting the severity and outcomes of
acute pancreatitis (AP). The study specifically compared the predictive
capabilities of the BISAP score, neutrophil-to-lymphocyte ratio (NLR), C-
reactive protein (CRP), blood urea nitrogen (BUN), and other common
markers for early and effective risk stratification in AP. Additionally, the
study explored the metabolic changes associated with AP through a
metabolomics approach, aiming to identify specific biomarkers for
different forms of AP.

Methods. A prospective study was conducted between October and
November 2020, with 216 patients included after applying
inclusion/exclusion criteria. Patients diagnosed with chronic
pancreatitis, infections such as cholangitis or cholecystitis, pregnant
women, and individuals under the age of 18 were excluded. Blood
samples were collected at admission and 48 hours post-admission.
Statistical analysis, including multivariate and receiver operating
characteristic (ROC) analyses, was used to assess the predictive value of
each marker. The study compared patients with mild, moderate, and
severe AP based on the Revised Atlanta Classification.

Results

Among the 216 patients included, a number of significant findings
emerged:

- BISAP Score: A BISAP score greater than 2 was predictive of severe
AP (SAP), with an area under the curve (AUC) of 0.67, a sensitivity of 40%,
and specificity of 91%. While its specificity was high, the sensitivity was
moderate, meaning that BISAP was better at ruling out severe cases than
identifying them.



- NLR and CRP: NLR at 48 hours (NLR48H) and CRP at 48 hours
(CRP48H) were found to be the most accurate predictors of SAP. NLR48H
showed a sensitivity of 100% and specificity of 63%, while CRP48H had a
sensitivity of 71% and specificity of 88%. Combining CRP48H and
NLR48H resulted in an AUC of 0.89, with sensitivity and specificity of 68%
and 92%, respectively.

- Creatinine: Creatinine levels after 48 hours (Creatinine48H) were
associated with SAP, with an AUC of 0.68, sensitivity of 54%, and
specificity of 82%. In particular, a drop in creatinine by less than 0.3
mg/dL after 48 hours was indicative of SAP.

- Blood Urea Nitrogen (BUN): BUN was also predictive of SAP, with a
BUN level greater than 54 mg/dL having a sensitivity of 28% and
specificity of 90%. When analyzed dynamically (BUN change after 48
hours), a decrease of less than 7 mg/dL was a predictor of SAP, with an
AUC of 0.67 and a sensitivity of 53%.

- Red Cell Distribution Width (RDW): RDW was found to be a less
reliable marker, with an AUC of only 0.5, indicating no predictive value for
SAP.

- Glucose and platelet-to-Lymphocyte Ratio (PLR): blood glucose and
PLR were also evaluated. Glucose levels greater than 166 mg/dL had an
AUC of 0.6, sensitivity of 37%, and specificity of 84%. PLR at 48 hours
(PLR48H) greater than 189 had an AUC of 0.5, with moderate specificity
(90%) but low sensitivity (29%).

In a multivariate regression analysis, CRP48H (p=0.004) and NLR48H
(p=0.003) were independently associated with SAP. The study showed
that a combination of markers provided better predictive accuracy than
any single marker.

Discussion: The findings highlight the importance of using multiple
markers to improve the accuracy of AP severity predictions. While BISAP
remains a widely used scoring system, the addition of CRP and NLR
improves early identification of severe cases, particularly in the critical
first 48 hours. These results suggest that integrating individual markers
like NLR and CRP with traditional scoring systems can enhance clinical
decision-making and patient management.

HYPERTRIGLYCERIDEMIA-INDUCED ACUTE PANCREATITIS: A
DIFFERENT DISEASE PHENOTYPE.



Objective: The study aimed to investigate the specific characteristics
and outcomes of hypertriglyceridemia-induced acute pancreatitis
(HTGAP) compared to other forms of acute pancreatitis (AP), such as
biliary and alcohol-induced AP. This research sought to determine
distinct biomarkers and risk factors associated with the severity and
complications of HTGAP to improve clinical management and outcomes
for this subgroup of patients.

Methods: This prospective study included patients admitted with AP
between October and November 2020. Patients were diagnosed based
onthe Revised Atlanta Classification. Exclusion criteria involved patients
with concomitant SARS-CoV-2 infection, late presentation, or those
under 18 years of age. A control group was included for comparison,
consisting of individuals without gastrointestinal diseases. The
characteristics of patients, including age, gender, biochemical markers,
and AP severity, were recorded.

Results: Of the 124 patients included, 25 had HTGAP, with the remainder
diagnosed with biliary or alcohol-induced AP. HTGAP patients presented
with a significantly higher incidence of severe AP (SAP) compared to other
groups. Notably, they exhibited more pronounced systemic
inflammation and a higher frequency of complications, including organ
failure.

The study found that serum triglyceride levels were significantly higherin
the HTGAP group, and certain lipid metabolites, such as LPC (20:3) and
DG (20:4), were altered in these patients. Multivariate analysis revealed
that these metabolites could serve as potential biomarkers to
differentiate HTGAP from other forms of AP.

Statistically Significant Results:

1. Serum Triglyceride Levels: HTGAP patients exhibited triglyceride levels
significantly higher than those with biliary or alcohol-induced AP
(p<0.001).

2. Severity of Disease: A higher proportion of HTGAP patients (76%)
developed SAP compared to biliary (19%) and alcohol-induced AP (0%)
(p<0.05).

3. Biomarkers: Several lipid metabolites, such as LPC (20:3), DG (20:4),
and PE (14:0/14:0), were found to be significantly elevated in HTGAP



compared to controls, with area under the curve (AUC) values exceeding
0.8, suggesting their potential as diagnostic markers.

4. Complication Rates: HTGAP patients had a significantly higher rate of
complications, including systemic inflammatory response syndrome
(SIRS) and multi-organ dysfunction syndrome (MODS), compared to
biliary and alcohol-induced AP (p<0.01).

Discussion: HTGAP represents a distinct clinical entity within AP,
characterized by severe systemic inflammation and a higher risk of
complications. The metabolic profile of HTGAP patients revealed
significant alterations in lipid metabolism, which could be leveraged to
identify at-risk individuals early in the disease course. These findings
suggest that HTGAP requires tailored management strategies to mitigate
the high risk of complications.

The study's results underscore the need for further investigation into the
metabolic pathways involved in HTGAP, as these could lead to the
development of more targeted therapeutic interventions. The
identification of lipid biomarkers holds promise for improving diagnostic
accuracy and guiding personalized treatment approaches for patients
with HTGAP.

This research provides a foundation for future studies on the metabolic
underpinnings of HTGAP and its potential impact on clinical outcomes in
acute pancreatitis.

UNRAVELING THE METABOLIC CHANGES |IN ACUTE
PANCREATITIS: A METABOLOMICS-BASED APPROACH FOR
ETIOLOGICAL DIFFERENTIATION AND ACUTE BIOMARKER
DISCOVERY.

Objective: The primary objective of this study was to explore the
metabolic changes associated with acute pancreatitis (AP) and to
identify potential biomarkers using a metabolomics-based approach.
This research specifically aimed to differentiate between biliary acute
pancreatitis (BAP) and alcohol-induced acute pancreatitis (AAP), two of
the major forms of the disease.

Methods: This prospective study was conducted on patients admitted
with AP between October and November 2020. Inclusion criteria involved



adults diagnosed with AP according to the Revised Atlanta Classification.
Exclusion criteria included patients with concurrent SARS-CoV-2
infection or late presentation after the onset of the disease. A control
group comprised individuals without gastrointestinal diseases. Clinical
data, including demographic information and biochemical markers, were
collected at the time of admission and during follow-up.

Blood samples were taken and processed for metabolomic analysis. The
study used multivariate analysis techniques to differentiate between AP
cases and controls and to compare the metabolic profiles of BAP and
AAP.

Results: Atotal of 34 patients with AP were included, with a control group
of 26 subjects. Multivariate analysis revealed several key metabolic
differences between AP patients and controls, as well as between the
BAP and AAP subtypes. The top discriminating metabolites were
lysophosphatidylcholines (LPC) and diacylglycerols (DG), which showed
significant alterations in the AP group.

1. Metabolites Differentiating AP from Controls: Several lipid
metabolites, including LPC (20:3) and DG (20:4), were significantly
altered in AP patients compared to controls (p<0.001). These metabolites
showed high diagnostic potential, with area under the curve (AUC) values
exceeding 0.8, suggesting their utility as biomarkers for AP.

2. Biliary vs Alcohol-induced AP: In comparing BAP and AAP, key
metabolites such as LPC (18:2) and PE (14:0/14:0) were identified as
significant discriminators. BAP was associated with elevated levels of
acylated derivatives of retinoic acid, while AAP was characterized by
higher concentrations of specific phosphatidylcholines and fatty acid
esters.

3. Statistically Significant Findings: The study found that LPC (20:3) and
DG (20:4) were the most significant biomarkers for AP diagnosis, with
AUC values of 0.9 and 0.89, respectively. Additionally, LPC (18:2) and PE
(14:0/14:0) were significant in distinguishing between BAP and AAP, with
p-values below 0.05.

Discussion: The findings of this metabolomics study provide critical
insights into the metabolic changes associated with AP, highlighting lipid
metabolism as a key pathway involved in the disease's pathophysiology.
The discovery of LPC and DG as significant biomarkers offers promising



avenues for improving the early diagnosis of AP and for distinguishing
between its etiological subtypes. These results suggest that metabolic
profiling could be integrated into clinical practice to enhance diagnostic
accuracy and guide personalized treatment strategies for AP.

Moreover, the study underscores the potential of metabolomics to
uncover novel therapeutic targets by identifying metabolic pathways
involved in AP. The lipidomic alterations observed in this study,
particularly in LPC and DG levels, could lead to the development of
targeted therapies aimed at modulating lipid metabolism in AP patients.
Further research is necessary to validate these findings in larger cohorts
and to explore the mechanistic role of these metabolites in AP
progression.

In conclusion, this study enhances the understanding of the metabolic
underpinnings of AP and provides a strong foundation for future research
into the development of metabolomics-based diagnostic and
therapeutic tools for managing acute pancreatitis.

Original Contributions

The thesis presents several original contributions to the field of AP
research:

Enhanced prognostic tools: the integration of NLR and BUN with the
BISAP score offers a novel, multidimensional approach to predicting AP
severity. This contribution is particularly valuable for early risk
stratification, enabling more precise clinical decision-making in the
acute phase of the disease.

Recognition of HTGAP as a distinct clinical entity: by characterizing the
unique features of HTGAP, this research highlights the need for
specialized treatment protocols for patients with this subtype of AP. The
identification of specific biomarkers and risk factors associated with
HTGAP severity represents a significantadvancementin the personalized
management of AP.

Metabolomic insights into ap pathophysiology: the application of
metabolomics to differentiate between BAP and AAP introduces a new
dimension to the diagnostic and therapeutic landscape of AP. The
identification of lipid biomarkers not only enhances diagnostic accuracy
but also opens new avenues for targeted therapies that address the
underlying metabolic disruptions in AP.



Unresolved Issues

While the research has provided valuable insights into AP, several
unresolved issues remain:

Long-term outcomes in HTGAP: although the study sheds light on the
acute phase of HTGAP, the long-term outcomes and potential for chronic
pancreatitis in these patients remain unclear. Further research is needed to
track the progression of HTGAP and to develop preventive strategies.

Broader application of metabolomics: the findings from the
metabolomic analysis are promising, but their application in routine clinical
practice requires further exploration. Additionally, the scalability of
metabolomics in different healthcare settings, particularly in resource-limited
environments, remains a challenge.

Directions for Future Research

The research conducted in this thesis lays the groundwork for several
avenues of future exploration:

Expansion of prognostic marker validation: future studies should focus
on validating the combined use of NLR, BUN, and the BISAP score in larger,
multi-center cohorts to establish their reliability and to integrate these findings
into clinical guidelines.

Longitudinal Studies on HTGAP: Further research should aim to track
the long-term outcomes of patients with HTGAP, investigating the potential
for chronic pancreatitis and the effectiveness of preventive strategies.

Metabolomics in Clinical Practice: Continued research is needed to
refine metabolomic techniques for broader clinical application, exploring their
scalability and cost-effectiveness in different healthcare settings. Additionally,
integrating metabolomics with other "omics" approaches could provide a
more comprehensive understanding of AP pathophysiology and lead to the
discovery of novel therapeutic targets.

Summary of Personal Contributions

We found that NLR48h and CRP48h were independently associated
with SAP, and BUN had good performance. The combination of NLR48h and
PCR48h was the most suitable way to predict SAP. CRP level is a good
predictive marker for mortality. The above-mentioned markers evaluated at
admission were not superior to the BISAP score in predicting SAP. We
suggest the use of these simple, affordable laboratory tests as prognostic
biomarkers in patients admitted to the emergency department with AP to
select the severe forms.

HTGAP more frequently had local complications compared with non-
HTGAP and, consecutively, more severe forms of AP, statistically significant



only for MSAP. A more severe inflammatory syndrome seemed to be
associated with this aetiology. The best predictive markers for complicated
forms of HTGAP were BUN48h and HT48h.

The lipidomic analysis from the study introduces to the metabolic
landscape of acute pancreatitis, revealing changes in multiple lipid classes
and metabolites. Future research could add and discover new diagnostic
biomarkers and therapeutic strategies, enhancing the management of acute
pancreatitis.
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