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Aceasta teza se numara printre cele mai cuprinzatoare cercetari doctorale
monografice dedicate formelor severe de COVID-19 publicate in 2025. Ea se bazeaza pe
sase articole originale publicate in reviste de mare impact, incadrate in Q1 si Q2: patru in
Viruses, unul in Journal of Clinical Medicine si unul in Microorganisms, cu un factor de
impact total de peste 30.

Obiectiv central:

Obiectivul principal este identificarea predictorilor biologici si clinici esentiali ai
evolutiei nefavorabile la pacientii comorbiditati asociate si cu COVID-19. Accentul cade pe
cei mai puternici predictori pentru sepsisul, embolia pulmonara, edemul pulmonar acut,
infectiile de sange si disbioza microbiomului intestinal.

Design si anvergura:

e Studiul a inclus patru cohorte spitalicesti din Roméania, cu peste 400 de
pacienti internati la Spitalul de Boli Infectioase ,Victor Babes” din Timisoara,
in perioada 2022-2024.

e In completarea cohortelor spitalicesti, au fost realizate dou analize
sistematice si meta-analize la nivel global, care au inclus peste 123.500 de
pacienti pentru infectiile de sange si aproximativ 2.000 de pacienti pentru
profilarea microbiomului, completand datele de cohorta.

e Seturile de date au fost analizate utilizdnd metode statistice avansate,
incluzand regresie logistica multivariata, modele de supravietuire, optimizarea
curbelor ROC, meta-regresie, imputare multipla si analize de sensibilitate.

Rezultate principale: Sase descoperiri:
1. Intr-o cohorta prospectivd de 163 de pacienti cu sepsis asociat COVID-19, D-dimerii,
proteina C reactiva si o afectare pulmonara de peste 50% la CT au prezis independent
evolutiile nefavorabile. Varsta si-a pierdut semnificatia statistica, iar indicele de comorbiditate
Charlson a avut doar un efect la limita, subliniind rolul central al markerilor de coagulare si
inflamatie si al severitatii radiologice ca factori prognostici cheie.

2. Intr-o a doua cohortd de 207 pacienti cu sepsis COVID-19, IL-6, troponina cardiaca, NT-
proBNP, o afectare pulmonara peste 50% la CT, un IMC mai mare si absenta vaccinarii au
prezis independent un rezultat advers compozit (transfer in ATI, ventilatie mecanica,
vasopresoare sau deces). O analiza exploratorie a sugerat ca administrarea precoce de
tocilizumab la pacientii cu IL-6 peste 39 pg/mL s-a asociat cu o supravietuire mai buna si cu
o discriminare excelenta a riscului printr-un scor combinat de biomarkeri.

3. La 395 de pacienti cu COVID-19 spitalizati, embolia pulmonara a avut o prevalenta intre
11,9 si 14,2% in perioada 2022-2024, dominata de vaccinare si varianta Omicron.
Imobilizarea prelungita, antecedentele de tromboembolism venos si un D-dimer peste 3.000
ng/mL au fost principalii factori de risc independenti. Mortalitatea in spital a fost de 25,5%
fata de 9,2% la pacientii fara embolie, reprezentand cel mai mare decalaj de mortalitate
dintre complicatiile studiate.

4. Tntr-o cohortd romaneasca de 127 de pacienti cu COVID-19, edemul pulmonar acut a
aparut la 36,2% si a definit un fenotip cardiopulmonar distinct. NT-proBNP, troponina I, IL-6
si o afectare pulmonara peste 50% la CT au prezis independent edemul si mortalitatea, care



a fost de aproximativ patru ori mai mare. La trei luni, 39% dintre supravietuitori prezentau
modificari fibrotice reziduale la CT, iar 37% aveau un tipar restrictiv la spirometrie.

5. O analiza sistematica si meta-analiza a 22 de studii, incluzand peste 123.500 de pacienti
cu COVID-19, a aratat o prevalenta combinata a infectiilor de sange de 8,2%, respectiv
12,5% in ATI. Au predominat bacteriile Gram-negative cu rate ridicate de rezistenta, cu
aproximativ 36% MRSA, 31% ESBL si o rezistenta la carbapeneme in crestere. Infectiile de
sange s-au asociat cu o crestere de 2,6 ori a riscului de deces si cu o prelungire medie a
spitalizarii de 6,8 zile.

6. O analiza sistematica si meta-analiza a 20 de studii, aproximativ 2.000 de pacienti, privind
microbiomul intestinal in COVID-19, a evidentiat o pierdere constanta a diversitatii alfa (SMD
Shannon de aproximativ —0,69), o depletie marcata a Faecalibacterium prausnitzii (logFC de
aproximativ —1,24) si o imbogatire a speciilor de Enterococcus. Severitatea disbiozei s-a
asociat independent cu mortalitatea (HR de aproximativ 1,67). Integrarea tuturor celor sase
studii arata ca intensitatea raspunsului trombo-inflamator (IL-6, biomarkeri cardiaci, D-
dimer), mai degraba decat varsta sau comorbiditatile traditionale, reprezinta principalul
determinant al evolutiilor nefavorabile. Un panel combinat de biomarkeri permite o
stratificare timpurie precisa a riscului si ghideaza terapiile tintite, precum anticoagularea,
blocada IL-6, mobilizarea precoce si utilizarea restrictiva a antibioticelor.

Recomandarri clinice imediate:

e Pentru pacientii cu valori ale D-dimerilor peste 3.000 ng/mL si imobilizare, se
recomanda efectuarea de urgenta a angio-CT-ului pulmonar (CTPA).

e Pentru pacientii cu IL-6 peste 39 pg/mL si biomarkeri cardiaci crescuti, ar
trebui luata in considerare administrarea de tocilizumab, impreuna cu
monitorizare cardiopulmonara continua.

e Valori ale NT-proBNP care depasesc 1.500 pg/mL trebuie sa ridice un grad
inalt de suspiciune pentru edem pulmonar acut si un risc crescut de fibroza
viitoare.

e Se recomanda utilizarea restrictiva a antibioticelor pentru a proteja
microbiomul intestinal si a limita dezvoltarea rezistentei antimicrobiene.

Prin sintetizarea a sase publicatii de mare impact aparute in 2025, aceasta teza se
sprijina pe cercetarile si recomandarile clinice anterioare.
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This thesis is among the most comprehensive single-author doctoral investigations
on severe COVID-19 published in 2025. It is based on six original articles in high-impact Q1
and Q2 journals: four in Viruses, one in the Journal of Clinical Medicine, and one in
Microorganisms, with a total impact factor over 30.

Core Objective:

The primary objective is to identify key biological and clinical predictors of adverse
outcomes in multimorbid COVID-19 patients. The focus is on the strongest predictors for
viral sepsis, pulmonary embolism, acute pulmonary edema, bloodstream infections, and gut
microbiome dysbiosis.

Design and Scale:

e The study included four Romanian hospital-based cohorts with over 400 patients at
Victor Babes Infectious Diseases Hospital in Timisoara between 2022 and 2024.

¢ In addition to the hospital-based cohorts, two global systematic reviews and meta-
analyses were conducted. These included over 123,500 patients for bloodstream
infections and about 2,000 for microbiome profiling, complementing the cohort data.

¢ Advanced statistical methods were used to analyze these datasets. Methods
included multivariable logistic regression, survival models, receiver operating
characteristic (ROC) optimization, meta-regression, multiple imputation, and
sensitivity analyses.

Key Findings: Six Results:

1. In a prospective cohort of 163 patients with COVID-19-related sepsis, D-dimer, C-
reactive protein, and over 50% lung involvement on CT independently predicted
unfavorable outcomes. Age lost statistical significance, and the Charlson Comorbidity
Index showed only a borderline effect, highlighting coagulation and inflammatory
markers and CT severity as key prognostic factors.

2. In a second cohort of 207 patients with COVID-19 sepsis, IL-6, cardiac troponin, NT-
proBNP, over 50% lung involvement on CT, higher BMI, and lack of vaccination
independently predicted a composite adverse outcome (ICU transfer, mechanical
ventilation, vasopressors, or death). An exploratory analysis suggested that early
tocilizumab administration in patients with IL-6 above 39 pg/mL was associated with
improved survival and excellent risk discrimination using a combined biomarker
score.

3. In 395 hospitalized COVID-19 patients, pulmonary embolism had a prevalence of
11.9 to 14.2 percent during the 2022 to 2024 vaccination and Omicron era.
Prolonged immobilization, previous venous thromboembolism, and D-dimer above
3,000 ng/mL were major independent risk factors. In-hospital mortality was 25.5
percent compared with 9.2 percent in patients without embolism, representing the
largest mortality gap among studied complications.

4. In a Romanian cohort of 127 COVID-19 patients, acute pulmonary edema occurred
in 36.2 percent and defined a distinct cardiopulmonary phenotype. NT-proBNP,



troponin |, IL-6, and over 50 percent CT lung involvement independently predicted
edema and mortality, which was about four times higher. At three months, 39 percent
of survivors had residual fibrotic CT changes and 37 percent showed restrictive
spirometry.

5. A systematic review and meta-analysis of 22 studies including over 123,500 COVID-
19 patients showed a pooled bloodstream infection prevalence of 8.2 percent, and
12.5 percent in ICU. Gram-negative bacteria with high resistance rates dominated,
with about 36 percent MRSA, 31 percent ESBL, and increasing carbapenem
resistance. Bloodstream infections were associated with a 2.6-fold increase in
mortality and an average hospital stay prolongation of 6.8 days.

6. A systematic review and meta-analysis of 20 studies, about 2,000 patients, on the
gut microbiome in COVID-19 showed a consistent loss of alpha-diversity (Shannon
SMD about -0.69), marked depletion of Faecalibacterium prausnitzii (logFC about
-1.24), and enrichment of Enterococcus species. The severity of dysbiosis was
independently associated with mortality (HR about 1.67). Integrating all six studies,
the thesis shows that the intensity of the thrombo-inflammatory response (IL-6,
cardiac biomarkers, D-dimer), rather than age or traditional comorbidities, is the main
driver of adverse outcomes. A combined biomarker panel enables precise early risk
stratification and guides targeted therapies such as anticoagulation, IL-6 blockade,
early mobilization, and restrictive antibiotic use.

Immediate Clinical Recommendations:

e For patients with D-dimer levels above 3,000 ng/mL and immobilization, urgent
computed tomography pulmonary angiography (CTPA) is recommended.

e For patients with IL-6 levels greater than 39 pg/mL and elevated cardiac biomarkers,
tocilizumab should be considered, along with intensive cardiopulmonary monitoring.

e NT-proBNP levels exceeding 1,500 pg/mL should prompt a high index of suspicion
for acute pulmonary edema and increased risk of future fibrosis.

* Restrictive antibiotic use is recommended to preserve the gut microbiome and limit
the development of antimicrobial resistance.

By synthesizing six high-impact publications in 2025, this thesis builds on prior
research and clinical recommendations discussed above.



