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Teza de doctorat dezvolta o analiza coerenta si relevanta clinic a bolii virale
severe, integrand epidemiologia, evaluarea gravitatii la patul bolnavului, medicina de
laborator si fiziopatologia vasculara intr-un cadru unitar al bolilor infectioase. In partea
generala, lucrarea porneste de la ideea ca focarele virale moderne sunt modelate de
convergenta globalizarii, schimbarilor climatice, perturbarilor ecologice, mobilitatii
umane, urbanizarii si fragilitati sistemelor de sanatate. Emergenta virala este
prezentata nu ca un accident imprevizibil, ci ca rezultatul unor presiuni biologice si
sociale masurabile, care cresc oportunitatile de spillover, transmitere si amplificare
epidemica. Teza subliniaza ca bolile infectioase trebuie interpretate astazi printr-o
lentila mai larga, care include perspectiva One Health, calatoriile transnationale,
vulnerabilitatea socialda si scaderea increderii in programele de preventie, cum sunt
vaccinarile. O contributie majora a capitolelor introductive este aceea ca ele
conecteaza determinantii de la nivel populational cu consecintele reale din spital,
aratdnd cum esecurile de preventie si pregatire se traduc ulterior in cazuri severe,
necesar de terapie intensiva si provocari complexe de laborator si tratament. Aceasta
viziune integrata conferd tezei o unitate conceptuald solidi. Tn loc sa trateze mpox,
rujeola si COVID-19 ca entitati clinice izolate, lucrarea le pozitioneaza in logica
comuna a amenintarilor virale emergente si re-emergente, modelate de epidemiologie

in schimbare, imunitate inegala, recunoastere tardiva si raspuns gazda dereglat.

O a doua calitate majora a tezei consta in modul in care trateaza severitatea
clinica drept o interactiune dinamica gazda—patogen, si nu drept o proprietate fixa a
unui anumit virus. Partea generala explica faptul ca bolile virale acute variaza de la
sindroame usoare, autolimitate, pana la boala sistemica fulminanta, in functie de
varsta, status imun, comorbiditati, momentul prezentarii si intensitatea dereglarii
inflamatorii si vasculare. Boala virala severa este astfel incadrata ca un sindrom in
care raspunsul gazdei devine la fel de important ca replicarea patogenului. Teza
acorda o atentie deosebita rolului medicinei de laborator in detectarea acestei
tranzitii, argumentand ca biomarkerii sunt valorosi nu doar ca simple cifre, ci ca
semnale ale unei fiziopatologii Tn evolutie. Aceeasi perspectiva este extinsa asupra
disfunctiei endoteliale, imunotrombozei, activarii plachetare, capcanelor extracelulare
neutrofile, activarii complementului, leziunii microvasculare si consecintelor

multiorganice. Procedand astfel, teza stabileste un limbaj biologic unificator care



ulterior faciliteaza interpretarea celor trei studii originale. Acest aspect este deosebit
de important deoarece partea speciala abordeaza boli care difera prin transmitere,
fenotip clinic si context de sanatate publica, dar care pot fi totusi intelese prin
mecanisme comune de escaladare inflamatorie, perturbare vasculara si protectie
preventiva insuficienta. Prin urmare, teza reuseste sa treaca de la o fundatie teoretica
ampla la o cercetare specifica bolilor, utila clinic, fara a pierde coerenta metodologica

sau conceptuala.

Primul studiu original este dedicat recentului focar de mpox si arata cum o
boala considerata mult timp o zoonoza restransa geografic a devenit o provocare
epidemiologica internationalda moderna. Teza demonstreaza ca mpox si-a pastrat
fundamentele biologice ortopoxvirus, inclusiv tiparele clasice de replicare, formare a
leziunilor, diseminare limfatica si interactiune imuna, insa focarul recent a fost profund
diferit prin expresie epidemiologica si clinica. Lucrarea evidentiaza ca, intre 1 ianuarie
2022 si 13 septembrie 2023, 117 locatii au raportat cazuri, iar 92.546 de persoane au
fost diagnosticate la nivel global, confirmand ca mpox a depasit clar vechile sale
limite epidemiologice. O concluzie esentiala este ca focarul a fost alimentat
predominant de contactul intim apropiat, in special in anumite retele sexuale, si nu de
modelul clasic centrat mai ales pe achizitia zoonotica si transmiterea secundara
limitata. Aceasta schimbare a impus o revizuire a suspiciunii clinice, deoarece multi
pacienti nu s-au mai prezentat cu eruptia generalizata traditionala de la nivelul fetei si
extremitatilor, ci cu leziuni genitale, perianale, orale sau faringiene, durere locala
intensa, proctita sau faringita. Teza arata clar ca aceasta transformare nu implica
neaparat o biologie virala complet noud, ci mai degraba o noua interactiune intre
proprietatile virusului, locul expunerii, structura contactelor sociale si recunoasterea

clinica.
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Figure 1 - Vizualizarea modalitdtilor de transmitere a MPXV.

O alta contributie importanta a studiului despre mpox este sinteza detaliata
privind diagnosticul, preventia si tratamentul. Teza arata ca PCR-ul in timp real din
material lezional ramane metoda diagnostica cea mai practica si mai fiabila, in timp
ce secventierea genomica, histopatologia, imunohistochimia, serologia si microscopia
electronica ocupa pozitii mai degraba complementare. De asemenea, clarifica faptul
ca focarul recent nu trebuie simplificat excesiv ca fiind doar o infectie cu transmitere
sexuald, chiar daca expunerea intima apropiata a devenit clar mecanismul dominant
de transmitere. Preventia este prezentatda ca o combinatie de vaccinare tintita,
adaptare comportamentala, masuri de igiena, evitarea contactului si interventii de
sanatate publica bazate pe risc. Studiul subliniaza relevanta vaccinurilor JYNNEOS si
ACAM2000 pentru profilaxia pre- si post-expunere, mentionand totodata preferinta
practica pentru JYNNEOS in multe contexte datoritd profilului de sigurantd mai
favorabil. Din punct de vedere terapeutic, teza sustine un model stratificat in care
majoritatea cazurilor sunt autolimitate si necesita doar ingrijire suportiva, insa un
subgrup clinic important beneficiaza de monitorizare mai atenta si, Tn anumite situatii,
de terapie antivirala, precum tecovirimat. Semnificatia mai larga a acestui studiu este
ca mpox necesita acum o vigilenta diagnostica extinsa in afara zonelor endemice,
strategii de comunicare mai nuantate si un raspuns de sanatate publica proportional

cu modelele reale de transmitere, nu cu presupunerile mai vechi despre focar.



1,000 j

800

600 [ '|I [H

400 | ’ v

Y AT n n

A e e ) L L wona

0
May 1, 2022 Oct 17, 2022 Jan 25, 2023 May 5, 2023 Sep 19, 2023

Figure 2 — Cazuri cumulative de mpox in perioada 1 ianuarie-13 septembrie 2023.

Al doilea studiu original abordeaza o problema foarte diferita, dar la fel de
importanta: rujeola severa in Romania, unde boala prevenibila prin vaccin continua
sa genereze o povara pediatrica spitaliceasca semnificativa. Acest studiu a inclus 455
de cazuri spitalizate de rujeola confirmata de laborator, dintre care 17 au necesitat
terapie intensiva, corespunzator unei rate de internare in ATl de 3,7%. Teza arata ca
lotul spitalizat a avut o varsta mediana de 3,0 ani si 0 expunere documentata foarte
redusa la vaccin, de doar 18,0%, ceea ce evidentiaza deja vulnerabilitatea structurala
aflata la baza focarului. Una dintre cele mai impresionante constatari este ca niciun
copil cu cel putin o doza documentata de vaccin ROR nu a necesitat internare in ATI.
Chiar daca modelarea statistica nu a putut atribui un odds ratio stabil din cauza
separarii complete, mesajul practic este foarte puternic: rujeola severa care a
necesitat terapie intensiva a aparut exclusiv la copiii nevaccinati. Acest aspect face
studiul extrem de relevant nu doar clinic, ci si din perspectiva sanatatii publice,
deoarece leaga direct golurile imunologice de rezultate severe spitalicesti care pot fi
prevenite. Teza mai arata ca descriptorii demografici traditionali, precum varsta, sexul
si provenienta rurala, au fost mai putin utili in separarea cazurilor ATI de cele non-ATI
decat s-ar fi putut presupune. Diferenta dintre rujeola severa si cea non-severa nu a
fost in primul rdnd demografica, ci biologica si imunologica, modelata de absenta

vaccinarii anterioare si de fenotipul inflamator precoce.
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Figure 3 — Modificari ale prevalentei complicatiilor in functie de vaccinare.

Cea mai importanta contributie clinicda a studiului despre rujeola este
identificarea IL-6 ca predictor independent cel mai puternic al internarii in ATI.
Pacientii ATl au avut o valoare mediana a IL-6 de 18 pg/mL, comparativ cu 4 pg/mL
la pacientii non-ATI, reprezentand o diferentd de aproape cinci ori. in analiza
multivariata, fiecare crestere cu 1 pg/mL a IL-6 a fost asociata cu o crestere cu 7% a
sanselor de transfer in ATI, iar modelul rezultat a atins o arie sub curba ROC de 0,83,
indicand o performanta buna de discriminare. Aceasta este o constatare clinica
importanta, deoarece sugereaza ca rujeola severa este anticipata mai bine prin
markeri ai dereglarii citokinice a raspunsului gazdei decat prin simple euristici de faza
acuta. Numarul de leucocite a fost mai mare in cazurile gestionate in ATI, dar si-a
pierdut semnificatia independenta dupa ajustare, iar CRP nu a diferentiat relevant
boala severa odata ce IL-6 a fost introdus in analiza. Teza interpreteaza convingator
acest tipar: leucocitoza poate reflecta povara complicatilor, in special
bronhopneumonia, dar IL-6 surprinde mai bine traiectoria inflamatorie severa globala
care conduce la boala critica. Acest lucru confera studiului o mare relevanta pentru
triajul Tn focar. El furnizeaza un cadru simplu si biologic plauzibil pentru identificarea

precoce a copiilor spitalizati care se pot deteriora si pot necesita monitorizare mai
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Figure 4 — Sanse ajustate de internare n terapie intensiva.

Studiul despre rujeola are si implicatii translationale si de sistem de sanatate
foarte puternice. Teza arata ca pacientii gestionati in ATl au avut spitalizari mai lungi,
cu o durata mediana crescuta de la 5 zile Tn cazurile de sectie la 8 zile in cazurile ATI,
ceea ce inseamna ca un numar relativ mic de pacienti severi poate totusi genera o
presiune disproportionata asupra resurselor in timpul focarelor. Analiza complicatiilor
sugereaza ca bronhopneumonia, candidoza, sepsisul si alte evenimente adverse au
fost numeric mai frecvente la copiii nevaccinati, chiar daca nu toate comparatiile de
subgrup au atins semnificatie statistica. Acest tipar este in acord cu literatura
imunologica mai larga, care arata ca infectia rujeolica produce perturbari imune
severe si ca vaccinarea nu doar previne infectia, ci probabil atenueaza si severitatea
formelor de boala la cazurile breakthrough. Rezultatele suplimentare legate de
escaladarea antibioterapiei subliniaza complexitatea managementului rujeolei severe,
aratand ca pacientii cei mai gravi necesita frecvent expunere la antibiotice cu spectru
larg, spitalizare mai lunga si ingrijire mai intens consumatoare de resurse. Per
ansamblu, teza foloseste acest studiu pentru a sustine doua idei stréans legate: n
primul rand, IL-6 poate imbunatati triajul spitalicesc dupa internare; in al doilea rand,
cea mai eficienta metoda de reducere a poverii ATl raméane Tmbunatatirea acoperirii
vaccinale. In acest sens, studiul reuseste sa lege foarte convingator decizia clinica de

la patul bolnavului de preventia de sanatate publica.



Al treilea studiu original examineaza embolia pulmonara asociatd COVID-19 si
adauga tezei o dimensiune vasculard si imunotrombotici. In 161 de adulti spitalizati
cu infectie SARS-CoV-2 si embolie pulmonara acuta confirmata imagistic,
mortalitatea intraspitaliceasca a fost de 24,8%, iar ventilatia mecanica invaziva a fost
necesara in 18,6% dintre cazuri. Aceste cifre confirma de la sine ca embolia
pulmonara asociata COVID-19 defineste un subgrup cu risc foarte inalt. Totusi, teza
merge mai departe si arata ca prognosticul in aceasta conditie depinde mai putin de
descriptorii embolici clasici si mai mult de interactiunea dintre afectarea pulmonara si
inflamatia sistemica. Variabilele conventionale, precum localizarea trombului, scorul
Wells, clasa PESI si D-dimerii, nu s-au dovedit cei mai informativi predictori ai
evolutiei nefavorabile dupa confirmarea EP. In schimb, afectarea pulmonara severa
definita CT, valorile crescute ale CRP si mai ales valorile marcate ale IL-6 au
emergent ca principali determinanti ai mortalitatii si ventilatiei invazive. Aceasta
reprezinta o contributie conceptuala majora, deoarece sustine ideea ca EP in
COVID-19 nu este cel mai bine inteleasa ca un eveniment embolic pur mecanic, ci ca
parte a unui sindrom inflamator-vascular mai larg, marcat de disfunctie endoteliala,
activare citokinica, distructie parenchimatoasa si imunotromboza pulmonara. Astfel,
studiul extinde teza dincolo de simplul diagnostic al trombozei, catre fenotiparea

moderna a riscului in complicatiile vasculare ale infectiilor virale severe.
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Figure 5 — Reprezentare PCA cu tendintd liniara.

Un aspect deosebit de valoros al studiului despre COVID-19 este utilizarea



analizei componentelor principale pentru a defini un fenotip hiperinfamator—trombotic
compozit. Prima componenta principala a integrat CRP, feritina, fibrinogenul, IL-6,
lactatul si D-dimerii intr-un tipar latent unic, reflectdnd convergenta activarii
inflamatorii si coagulante. Aceastd componenta derivata prin PCA a aratat un
gradient pronuntat de risc: fiecare crestere cu o deviatie standard a scorului
standardizat a fost asociata cu o crestere de 3,5 ori a sanselor de intubatie sau
deces, in timp ce fiecare crestere de zece ori a IL-6 a fost asociata cu o crestere de
aproximativ cinci ori a aceluiasi endpoint advers. Aceste rezultate intaresc ideea ca
EP asociata COVID-19 sever este determinata de o escaladare biologica de tip
cluster, si nu de un singur biomarker izolat sau doar de anatomia embolica. Ele
demonstreaza si o sofisticare metodologica importanta, deoarece teza depaseste
predictia clasica bazata pe o singura variabila si recunoaste faptul ca sindroamele
virale severe moderne implica adesea multiple cai interdependente. Din punct de
vedere clinic, studiul sustine ca pacientii cu afectare pulmonara extinsa si activare
inflamatorie majora trebuie monitorizati mai agresiv, evaluati mai precoce pentru
suport ATI si interpretati printr-un cadru de risc specific COVID-19, nu exclusiv prin
logica EP din perioada pre-pandemica. Acest lucru face studiul atat robust stiintific,

cat si foarte util pentru practica spitaliceasca.
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Figure 6 — Probabilitatea estimata de intubatie sau deces.
Privite impreuna, cele trei studii originale formeaza o parte speciala extrem de

coerenta, centrata pe realitatile contemporane ale bolilor virale infectioase. Mpox
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ilustreaza transformarea epidemiologica si necesitatea actualizarii recunoasterii
clinice intr-un context de focar emergent. Rujeola demonstreaza persistenta bolii
severe prevenibile Tn conditiile existentei unor goluri importante de imunitate si arata
cum triajul ghidat de biomarkeri poate completa preventia bazata pe vaccinare.
Embolia pulmonara asociata COVID-19 releva modul in care boala virala severa
poate evolua catre un fenotip vascular-inflamator in care prognosticul este dictat de
afectarea pulmonara, activarea citokinica si clusterizarea tromboinflamatorie mai mult
decat de descriptorii clasici ai bolii. In toate cele trei studii, teza demonstreaza repetat
ca boala virala severa rezulta din interactiunea dintre epidemiologia in schimbare,
protectia preventiva insuficienta, recunoasterea intarziata si raspunsul gazdei
dereglat. Un alt fir rosu important este rolul central al diagnosticelor moderne: PCR
din leziuni Tn mpox, profilarea citokinica precoce in rujeola, severitatea CT combinata
cu markerii inflamatori in EP asociata COVID-19. Aceasta confera lucrarii o mare
valoare translationala, deoarece nu se opreste la epidemiologie descriptiva sau
fiziopatologie teoretica, ci avanseaza constant spre interpretari clinic aplicabile. Prin
urmare, teza reuseste sa alinieze medicina de focar, stiinta de laborator si predictia
severitatii la patul bolnavului intr-o maniera atat academic riguroasa, céat si direct

relevanta pentru practica bolilor infectioase.

In concluzie, aceasta teza de doctorat oferd o contributie substantiald si bine
structurata la medicina contemporana a bolilor infectioase. Realizarea sa majora nu
consta doar n faptul ca abordeaza trei conditii virale importante, ci in faptul ca le
interpreteaza ntr-un cadru comun al emergentei, severitatii, preciziei diagnostice si
raspunsului vascular-inflamator al gazdei. Lucrarea demonstreaza ca managementul
modern al focarelor depinde de mai mult decat identificarea agentilor patogeni; el
necesita intelegerea modului in care conditile sociale, golurile de imunitate,
pregatirea de laborator, biomarkerii inflamatori si complicatile de organ se
intersecteaza pentru a modela prognosticul. Teza arata ca mpox a devenit o boala re-
emergenta global relevanta, necesitand suspiciune diagnostica revizuita si preventie
tintita; ca rujeola severa in Romania ramane strans legata de sub-vaccinare si poate
fi anticipata printr-un triaj centrat pe IL-6; si ca embolia pulmonara asociata COVID-19
este Inteleasa cel mai bine ca un sindrom pulmonar imunotrombotic in care inflamatia
si leziunea pulmonara conteaza mai mult decat simpla Tncarcatura trombotica. Prin

aceste rezultate, teza ofera atat o naratiune stiintifica ampla, cat si un set de
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perspective practice utile pentru clinicieni. Ea se contureaza ca o lucrare doctorala
coerenta, care combina vigilenta epidemiologica, intelegerea mecanistica si
aplicabilitatea spitaliceasca reala, reflectand totodata in mod clar contributia autoarei

la avansarea cunoasterii privind infectiile virale severe si managementul lor.
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The doctoral thesis develops a coherent and clinically meaningful exploration
of severe viral disease by integrating epidemiology, bedside severity assessment,
laboratory medicine, and vascular pathophysiology into a single infectious-disease
framework. In the general part, the work begins from the premise that modern viral
outbreaks are shaped by a convergence of globalization, climate change, ecological
disruption, human mobility, urbanization, and health-system fragility. Viral emergence
Is presented not as an unpredictable accident, but as the consequence of measurable
biological and societal pressures that increase opportunities for spillover,
transmission, and outbreak amplification. The thesis emphasizes that infectious
diseases must now be interpreted through a broader lens that includes the One
Health perspective, transnational travel, social vulnerability, and declining confidence
in prevention programs such as vaccination. A major contribution of the introductory
chapters is that they connect population-level determinants with real hospital
consequences, showing how failures in prevention and preparedness later translate
into severe cases, intensive care demand, and complex laboratory and therapeutic
challenges. This integrated vision gives the thesis strong conceptual unity. Rather
than treating mpox, measles, and COVID-19 as isolated clinical entities, the work
positions them within the shared logic of emerging and re-emerging viral threats
shaped by changing epidemiology, uneven immunity, delayed recognition, and
dysregulated host response.

A second major strength of the thesis lies in its treatment of clinical severity as
a dynamic host—pathogen interaction rather than a fixed property of any given virus.
The general part explains that acute viral diseases range from mild self-limited
syndromes to fulminant systemic illness depending on age, immune status, baseline
comorbidity, timing of presentation, and the intensity of inflammatory and vascular
dysregulation. Severe viral disease is therefore framed as a syndrome in which host
response becomes as important as pathogen replication itself. The thesis pays
particular attention to the role of laboratory medicine in detecting this transition,
arguing that biomarkers are valuable not simply as numbers, but as signals of
evolving pathophysiology. The same perspective is extended to endothelial
dysfunction, immunothrombosis, platelet activation, neutrophil extracellular traps,

complement activation, microvascular injury, and multiorgan consequences. By doing



so, the thesis establishes a unifying biological language that later helps interpret the
three original studies. This is especially important because the Special Part
addresses diseases that differ in transmission, clinical phenotype, and public-health
context, yet all three can be understood through shared mechanisms of inflammatory
escalation, vascular disturbance, and insufficient preventive protection. The thesis
therefore succeeds in moving from a broad theoretical foundation toward clinically
actionable disease-specific research without losing methodological or conceptual

coherence.

The first original study focuses on the recent mpox outbreak and shows how a
disease once considered a geographically restricted zoonosis became a modern
international outbreak challenge. The thesis demonstrates that mpox retained its
orthopoxvirus biological foundations, including classical patterns of replication, lesion
formation, lymphatic spread, and immune interaction, yet the recent outbreak differed
strikingly in epidemiological and clinical expression. The work highlights that from 1
January 2022 to 13 September 2023, 117 locations reported cases and 92,546
people were diagnosed globally, confirming that mpox had expanded far beyond its
previous epidemiological boundaries. A key conclusion is that the outbreak was
driven predominantly by close intimate contact, especially within specific sexual
networks, rather than by the classical pattern centered mainly on zoonotic acquisition
and limited secondary transmission. This shift forced a revision of clinical suspicion,
because many patients no longer presented with the traditional generalized rash
involving the face and extremities, but instead with genital, perianal, oral, or
pharyngeal lesions, severe local pain, proctitis, or pharyngitis. The thesis makes clear
that this transformation did not necessarily imply an entirely new viral biology, but
rather a new interaction between viral properties, exposure site, social contact

structure, and clinical recognition.
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Figure 1 - Visualization of the means of MPXV transmission.

Another important contribution of the mpox study is its detailed synthesis of
diagnosis, prevention, and treatment. The thesis shows that real-time PCR from
lesion material remains the most practical and reliable diagnostic method, while
whole-genome sequencing, histopathology, immunohistochemistry, serology, and
electron microscopy occupy more complementary positions. It also clarifies that the
recent outbreak should not be oversimplified as only a sexually transmitted infection,
even though intimate close contact clearly became the dominant transmission
pattern. Prevention is presented as a combination of targeted vaccination, behavioral
adaptation, hygiene measures, contact avoidance, and risk-based public-health
action. The study underscores the relevance of JYNNEOS and ACAM2000 for pre-
and post-exposure prophylaxis, while also noting the practical preference for
JYNNEOS in many settings due to its more favorable safety profile. Therapeutically,
the thesis supports a stratified model in which most cases are self-limited and require
supportive care, but a clinically important subgroup benefits from closer monitoring
and, in selected situations, antiviral therapy such as tecovirimat. The broader
meaning of this study is that mpox now requires broader diagnostic awareness
outside endemic settings, more nuanced communication strategies, and a
proportionate public-health response tailored to actual transmission patterns rather

than outdated outbreak assumptions.
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Figure 2 — Cumulative mpox cases 1st of January-13h of September 2023.

The second original study addresses a very different but equally important
problem: severe measles in Romania, where vaccine-preventable disease continues
to generate significant pediatric hospital burden. This study included 455 hospitalized
laboratory-confirmed measles cases, of whom 17 required intensive care,
corresponding to an ICU admission rate of 3.7%. The thesis shows that the
hospitalized cohort had a median age of 3.0 years and very low documented vaccine
exposure, only 18.0%, which already reveals the structural vulnerability underlying the
outbreak. One of the most striking findings is that no child with at least one
documented MMR dose required ICU admission. Even though statistical modeling
could not assign a stable odds ratio because of complete separation, the practical
message is powerful: severe measles requiring intensive care occurred entirely
among unvaccinated children. This makes the study highly relevant not only clinically,
but also in public-health terms, because it directly links immunity gaps to preventable
severe hospital outcomes. The thesis also demonstrates that traditional demographic
descriptors such as age, sex, and rural residence were less useful for distinguishing
ICU from non-ICU patients than one might expect. The difference between severe
and non-severe measles was not primarily demographic, but rather biological and
immunological, shaped by absence of prior vaccination and early inflammatory

phenotype.
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Figure 3 - Vaccination-linked shifts in complication prevalence.

The most important clinical contribution of the measles study is the
identification of IL-6 as the strongest independent laboratory predictor of ICU
admission. ICU patients had a median IL-6 level of 18 pg/mL, compared with 4 pg/mL
in non-ICU patients, representing an almost five-fold difference. In multivariable
analysis, each 1 pg/mL increase in IL-6 was associated with a 7% increase in the
odds of ICU transfer, and the resulting model achieved an area under the ROC curve
of 0.83, indicating good discriminative performance. This is a clinically meaningful
finding because it suggests that severe measles is better anticipated through markers
of cytokine-mediated host dysregulation than through routine acute-phase heuristics
alone. Leukocyte count was higher in ICU-managed cases, but lost independent
significance after adjustment, while CRP did not meaningfully discriminate severe
disease once IL-6 was considered. The thesis interprets this pattern persuasively:
leukocytosis may reflect complication burden, especially bronchopneumonia, but IL-6
better captures the broader severe inflammatory trajectory leading to critical illness.
This makes the study highly relevant for outbreak triage. It provides a simple and
biologically plausible framework for identifying which hospitalized children may

deteriorate early and require closer monitoring or more rapid escalation of care.
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Figure 4 — Adjusted odds of ICU admission.

The measles study also has strong translational and health-system
implications. The thesis shows that ICU-managed patients stayed longer in the
hospital, with median hospitalization increasing from 5 days in ward cases to 8 days
in ICU cases, meaning that a relatively small number of severe patients can still
create disproportionate resource pressure during outbreaks. The analysis of
complications suggests that bronchopneumonia, candidiasis, sepsis, and other
adverse events were numerically more frequent among unvaccinated children, even if
not all subgroup comparisons reached statistical significance. This pattern is
consistent with the broader immunological literature showing that measles infection
causes severe immune disturbance and that vaccination not only prevents infection
but likely attenuates severity among breakthrough cases. Additional findings related
to antibiotic escalation further reinforce the complexity of severe measles
management, showing that the sickest patients often require broader antimicrobial
exposure, longer hospitalization, and more resource-intensive care. Overall, the
thesis uses this study to make two connected points: first, IL-6 can improve hospital
triage once children are admitted; second, the most effective way to reduce ICU
burden remains better vaccination coverage. In this sense, the study bridges bedside
decision-making with public-health prevention in a particularly convincing and

clinically relevant way.



The third original study examines COVID-19-associated pulmonary embolism
and adds a vascular and immunothrombotic dimension to the thesis. In 161 adults
hospitalized with  SARS-CoV-2 infection and imaging-confirmed acute pulmonary
embolism, in-hospital mortality reached 24.8% and invasive mechanical ventilation
was required in 18.6% of cases. These figures alone confirm that COVID-19-
associated PE identifies a very high-risk subgroup. However, the thesis goes further
by showing that prognosis in this condition depends less on classical embolic
descriptors and more on the interaction between lung damage and systemic
inflammation. Conventional variables such as thrombus location, Wells score, PESI
class, and D-dimer were not the most informative predictors of adverse outcome once
PE had already been confirmed. Instead, severe CT-defined pulmonary involvement,
elevated CRP, and especially markedly elevated IL-6 emerged as the main drivers of
mortality and invasive ventilation. This is a major conceptual contribution because it
supports the idea that PE in COVID-19 is not best understood as a purely mechanical
embolic event, but as part of a broader inflammatory—vascular syndrome marked by
endothelial dysfunction, cytokine activation, parenchymal destruction, and pulmonary
immunothrombosis. The study therefore extends the thesis beyond simple clot

diagnosis into modern risk phenotyping of severe viral vascular complications.
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Figure 5 — PCA scatter with linear trend.

An especially valuable aspect of the COVID-19 study is the use of principal



component analysis to define a composite hyperinflammatory—thrombotic phenotype.
The first principal component integrated CRP, ferritin, fibrinogen, IL-6, lactate, and D-
dimer into a single latent pattern reflecting convergent inflammatory and coagulative
activation. This PCA-derived component showed a steep risk gradient: each one-
standard-deviation increase in the standardized score was associated with a 3.5-fold
increase in the odds of intubation or death, while each ten-fold increase in IL-6 was
linked to an approximately five-fold increase in the same adverse endpoint. These
findings reinforce the idea that severe COVID-19-associated PE is driven by clustered
biological escalation rather than by any isolated biomarker or by embolic anatomy
alone. They also show methodological sophistication, because the thesis moves
beyond traditional single-variable prediction and recognizes that modern severe viral
syndromes often involve multiple interdependent pathways. Clinically, the study
argues that patients with extensive pulmonary injury and major inflammatory
activation should be monitored more aggressively, evaluated earlier for ICU support,
and interpreted through a COVID-specific risk framework rather than through pre-
pandemic PE logic alone. This makes the study both scientifically robust and

practically useful for hospital medicine.
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Figure 6 — Predicted probability of intubation or death.

Taken together, the three original studies form a highly coherent Special Part
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centered on the modern realities of viral infectious diseases. Mpox illustrates
epidemiological transformation and the need for updated clinical recognition in an
emerging outbreak context. Measles demonstrates the persistence of preventable
severe disease where immunity gaps remain large, and shows how biomarker-guided
triage can complement vaccination-based prevention. COVID-19-associated
pulmonary embolism reveals how severe viral illness can evolve into a vascular-
inflammatory phenotype where prognosis depends on lung injury, cytokine activation,
and thromboinflammatory clustering rather than on classical disease descriptors
alone. Across all three studies, the thesis repeatedly demonstrates that severe viral
disease emerges from the interaction between changing epidemiology, insufficient
preventive protection, delayed recognition, and dysregulated host response. Another
important thread is the central role of modern diagnostics: lesion PCR in mpox, early
cytokine profiling in measles, CT severity combined with inflammatory markers in
COVID-19-associated PE. This gives the work strong translational value, because it
does not stop at descriptive epidemiology or theoretical pathophysiology, but
consistently moves toward clinically actionable interpretation. The thesis therefore
succeeds in aligning outbreak medicine, laboratory science, and bedside severity
prediction in a way that is both academically rigorous and directly relevant to

infectious-disease practice.

In conclusion, this doctoral thesis offers a substantial and well-structured
contribution to contemporary infectious-disease medicine. Its major achievement is
not simply that it addresses three important viral conditions, but that it interprets them
within a shared framework of emergence, severity, diagnostic precision, and host
vascular-inflammatory response. The work demonstrates that modern outbreak
management depends on more than identifying pathogens; it requires understanding
how social conditions, immunity gaps, laboratory readiness, inflammatory biomarkers,
and organ-specific complications intersect to shape outcome. The thesis shows that
mpox has become a globally relevant re-emerging disease requiring revised
diagnostic suspicion and targeted prevention; that severe measles in Romania
remains closely tied to under-vaccination and can be anticipated through IL-6-
centered triage; and that COVID-19-associated pulmonary embolism is best
understood as an immunothrombotic pulmonary syndrome in which inflammation and

lung injury matter more than clot burden alone. Through these findings, the thesis
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provides both a broad scientific narrative and a set of practical clinical insights. It
stands as a coherent doctoral work that combines epidemiological awareness,
mechanistic understanding, and real-world hospital applicability, while also clearly
reflecting the author’s contribution to advancing knowledge on severe viral infections

and their management.



