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INTRODUCERE

Encefalita autoimuna (EA), cu precadere encefalita cu anticorpi anti-receptor N-
metil-D-aspartat (anti-NMDAR), a avut un impact semnificativ in Psihiatrie. Desi este o
afectiune neurologica, manifestarile psihiatrice marcheaza stadiul initial al bolii,
majoritatea pacientilor fiind diagnosticati cu un prim episod psihotic (PEP). Aceasta
particularitate 1i obliga pe psihiatri sa fie la curent cu trasaturile clinice, diagnosticele
diferentiale si optiunile de tratament pentru pacientii afectati. Recunoasterea rapida a
bolii este cruciala, avand in vedere ca diagnosticul si tratamentul instituite precoce sunt
asociate cu un prognostic favorabil. Chiar si in stadiile tardive, tratamentul simptomatic
si controlul tulburdrilor de comportament necesita contibutia psihiatrilor. Cu toate
acestea, abordarea psihiatrica a acestei boli a ramas pana in prezent lipsita de unitate si
coerenta.

STADIUL ACTUAL AL CUNOASTERII

In urma cu 20 de ani, grupul de boli identificate intre timp ca fiind “encefalite
autoimune” era complet necunoscut. incepand cu anul 2007, mai mult de 20 de subtipuri
de EA au fost identificate, fiecare dintre acestea fiind asociat cu anticorpi specifici
indreptati impotriva unor antigene neurale. Pe langa descrierea mecanismului
patogenetic, cercetdrile ulterioare au dus la crearea unor ghiduri clinice si a unor teste
diagnostice specifice. In final, progresele inregistrate au dus la o schimbare remarcabila
a diagnosticului si tratamentului acestor boli neurologice care, odata considerate
idiopatice, sunt in prezent recunoscute ca boli autoimune cu manifestari complexe.

In acest context fluid, EA a cipitat o relevanti tot mai pregnanti in Psihiatrie,
avand in vedere ca cele mai frecvente manifestari clinice cuprind manifestarile psihotice
(incluzand catatonia) si deficitul cognitiv, pe langa simptomele neurologice clasice:
crizele epileptice, diskineziile sau disfunctia autonomsi, printre altele. inci din
descrierile initiale ale encefalitei anti-NMDAR (primul subtip de EA raportata, in 2007
si, totodata, cea mai frecventad), s-a observat ca majoritatea pacientilor aveau manifestari
pur psihiatrice, cel putin in faza initiala a bolii, ceea ce {i implica pe psihiatri in mod
direct in ingrijirea pacientilor si in stabilirea diagnosticului. Faptul ca majoritatea
pacientilor intdlneau initial un psihiatru, desi aveau o boalad neurologica autoimung, a
ridicat necesitatea cresterii nivelului de constientizare a EA in randul psihiatrilor.
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in timp, translatia rapidi a cunostintelor din cercetare in practica clinici si
viceversa a aratat ca psihiatrul are un rol esential si In prognosticul bolii, nu doar in
diagnostic. Recunoasterea precoce a manifestarilor clinice, precum si diagnosticul rapid
si instituirea tratamentului specific sunt asociate cu o rata crescuta a supravietuirii si a
recuperdrii pacientilor. In mod esential, acesti factori depind de nivelul de cunostinte al
psihiatrilor care evalueaza initial indivizii afectati.

Mai mult, psihiatrii joaca un rol important chiar si in stadiile tardive ale bolii, cind
controlul simptomelor psihiatrice ramane un obiectiv terapeutic important. La
complexitatea managementului unui pacient cu EA se adauga intoleranta la medicatia
antipsihotic3, frecvent raportata in acest grup. Astfel, psihiatrii trebuie sa fie constienti
si de riscul efectelor adverse potential fatale ale psihotropelor utilizate pe scara larga la
acesti pacienti.

De asemenea, psihiatrii joaca un rol important si in urmarirea post-acuta a
pacientilor cu EA, avand in vedere ca recaderile relativ frecvente ale bolii (10-35%) se
pot manifesta pur psihiatric. Astfel, un pacient cu antecedente de EA si o prezentare
psihiatrica curenta ridica necesitatea testarii anticorpilor neurali chiar in lipsa unor
simptome neurologice de alarma. Rolul de a include EA 1n diagnosticul diferential al
tulburarilor psihiatrice in acest caz particular {i revine psihiatrului.

Studiile recente au extins relevanta EA in Psihiatrie dincolo de limitele clinice.
Mecanismele patogenetice ale encefalitei anti-NMDAR s-au dovedit a fi Intr-o relatie
stransa cu teoriile neurobiologice ale psihozei, in special ipoteza glutamatergica a
schizofreniei. Aceasta conexiune deschide calea unor studii viitoare privind cercetarea
unui potential mecanism autoimun al psihozelor, precum si al dezvoltarii unor
antipsihotice noi. In consecinti, EA ramane, din perspective multiple, o patologie de
interes pentru psihiatri.

CONTRIBUTIA PERSONALA

Obiectivele cercetarii

Luand in considerare lacunele in cunostinte expuse mai sus, obiectivul general
al cercetarii de fata a fost dezvoltarea unei strategii adecvate de abordare diagnostica a
pacientilor cu EA care se prezintd cu PEP, pundnd accent pe populatia din Romania.
Pentru a atinge acest obiectiv, ne-am propus sa raspundem la urmatoarele intrebari de
cercetare, asumate ca obiective specifice de lucru:
1. Care este abordarea actuala a psihiatrilor in faza initiala a encefalitei anti-NMDAR,
in care manifestarile psihiatrice sunt identice cu cele ale PEP primar?
2. Care este nivelul de familiaritate al psihiatrilor din Romania cu encefalita anti-
NMDAR?
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3. Care este utilitatea clinica a semnelor de alarma in identificarea pacientilor cu EA
care se prezinta cu PEP? Exista strategii diagnostice accesibile pentru centrele cu
resurse limitate?

4. Care este prevalenta cazurilor de EA la pacientii cu PEP din Romania?

5. Care sunt particularitatile psihiatrice, clinice si paraclinice ale pacientilor cu EA din
Romania?

Pentru a raspunde la aceste intrebari de cercetare, lucrarea de fata a fost
structurata in 5 studii.

Studiul 1. Perspectiva psihiatrica curenta asupra encefalitei cu
anticorpi anti-receptor N-metil-D-aspartat

In acest studiu am analizat perspectiva psihiatrici curenti asupra encefalitei anti-
NMDAR, cu accent asupra fazei initiale a acesteia In care tabloul clinic se suprapune cu
cel al unui PEP primar 1n >90% din cazuri.

In prezent, psihiatrii au un rol esential in stadiul initial al bolii. Desi un fenotip
psihiatric specific al encefalitei anti-NMDAR nu a fost descris pana in prezent, psihiatrii
trebuie sa fie la curent cu trasaturile clinice si abordarile de screening ale bolii.
Recunoasterea rapida a bolii este cruciala, avand in vedere ca tratamentul instituit
precoce este asociat cu un prognostic favorabil. Chiar si in stadiile tardive, tratamentul
simptomatic si controlul tulburarilor de comportament necesita contributia psihiatrilor.
Prin abordarea aspectelor fundamentale, clinice si terapeutice, acest studiu a conturat
perspectiva psihiatrica curenta asupra encefalitei anti-NMDAR.

Studiul 2. Familiaritatea psihiatrilor din Romania cu
encefalita cu anticorpi anti-receptor N-metil-D-aspartat

in acest studiu transversal, observational, bazat pe un chestionar distribuit
online, am analizat nivelul de familiaritate al psihiatrilor din Romania cu encefalita anti-
NMDAR, avand ca scop identificarea lacunelor ce necesita rectificare. Rezultatele
obtinute indica faptul ca psihiatrii din Romania au cunostinte sub nivelul optim in ce
priveste encefalita anti-NMDAR, cu lacune in arii esentiale ca prezentarea psihiatrica si
trasaturile epidemiologice. Aceste date subliniazd importanta Imbunatatirii
familiaritatii psihiatrilor din Romania cu encefalita anti-NMDAR.

Studiul 3. Evaluarea utilitatii clinice a wunui algoritm
diagnostic in identificarea pacientilor cu encefalita autoimuna care
se prezinta cu un prim episod psihotic

In acest studiu prospectiv asupra unei cohorte de 78 de pacienti cu PEP, am avut
ca scop evaluarea utilitatii clinice a semnelor de alarma in identificarea pacientilor cu
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EA care s-au prezentat cu PEP. Totodatd, am propus un algoritm diagnostic adaptat la
realitatea clinica si accesibil majoritatii unitatilor psihiatrice.

Desi nu am efectuat testarea pe scara larga a anticorpilor neurali, am dezvoltat
un algoritm bazat pe fenotip care poate fi aplicat in majoritatea clinicilor psihiatrice.
Testarea selectiva a pacientilor, bazata pe probabilitatea pre-test, a identificat doi
pacienti cu EA in cadrul cohortei studiate. Desi subestimarea prevalentei EA in cohorta
noastra ramane o potentiala limitare, acest studiu a oferit rezultate valoroase.

Studiul 4. Estimarea prevalentei encefalitei autoimune la
pacientii care se prezinta cu un prim episod psihotic

In acest studiu prospectiv asupra unei cohorte de 78 de pacienti cu PEP, am
evaluat prevalenta EA la pacientii care s-au prezentat cu PEP in Clinica Psihiatrie II din
cadrul Spitalului Clinic Judetean de Urgenta Cluj-Napoca pe o perioada de 24 de luni.

Prevalenta EA la pacientii cu PEP ramane, in mare parte, o necunoscuta. Avand
in vedere ca EA este o afectiune extrem de rar3, studiile necesare calcularii prevalentei
necesitd loturi de subiecti cu o marime considerabila. Aceasta particularitate impune
costuri ridicate, pe langa alte dificultati logistice. Cu toate acestea, aplicand un algoritm
bazat pe fenotip, studiul nostru a fost capabil sd estimeze o prevalentd de 2.56% a EA
intr-o cohorta de 78 de pacienti cu PEP. Aceastd raportare este prima de acest tip pentru
Romania si, din informatiile noastre, pentru o populatie est-europeana. Studiile viitoare
vor stabili daca prevalenta raportatd de studiul nostru se datoreaza unor particularitati
populationale.

Studiul 5. Particularitatile psihiatrice, clinice si paraclinice
ale pacientilor cu encefalita autoimuna care se prezinta cu un prim
episod psihotic

In acest studiu prospectiv, am descris particularititile psihiatrice, clinice si
paraclinice ale pacientilor cu EA identificati in cadrul studiului 3. Am identificat doi
pacienti cu EA (subtipul anti-NMDAR) care au constituit 2.56% din totalul cohortei de
78 de pacienti cu PEP. Am observat o prezentare psihiatrica izolata in cazul unuia dintre
pacienti si lipsa anomaliilor paraclinice la ambii pacienti. Ramane de stabilit in cadrul
studiilor viitoare daca acestea sunt caracteristici populationale sau observatii aleatorii.

Concluzii generale

1. In prezent, psihiatrii joaci un rol esential in stadiul initial al EA, cu precidere in ce
priveste subtipul anti-NMDAR. Astfel, ar fi de dorit ca psihiatrii sa fie la curent cu
trasaturile clinice, diagnosticele diferentiale si optiunile de tratament pentru
pacientii afectati de aceastad boala. Recunoasterea rapida a bolii este cruciala, avand
in vedere ca diagnosticul si tratamentul instituite precoce sunt asociate cu un
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prognostic favorabil. Chiar si in stadiile tardive, tratamentul simptomatic si
controlul tulburarilor de comportament necesita contributia psihiatrilor. Mai mult,
conexiunea patogenetica intre encefalita anti-NMDAR si tulburarile psihotice
deschide calea unor studii viitoare privind cercetarea unui potential mecanism
autoimun in psihoze, precum si al dezvoltarii unor antipsihotice noi.

2. Psihiatrii din Romania au cunostinte generale sub nivelul optim in ce priveste
encefalita anti-NMDAR, cu lacune in arii esentiale ca prezentarea psihiatrica si
trasaturile epidemiologice. Datele obtinute subliniazd importanta Imbunatatirii
nivelului de cunostinte si a familiaritatii psihiatrilor din Roméania cu aceasta
afectiune.

3. Algoritmul bazat pe fenotip pe care l-am propus poate fi aplicat in majoritatea
clinicilor psihiatrice, fiind accesibil si adaptat la realitatea clinica. Testarea selectiva
a pacientilor, bazata pe probabilitatea pre-test, a furnizat rezultate valoroase, desi
subestimarea prevalentei EA ramine o potentiala limitare.

4. Aplicand algoritmul bazat pe fenotip, am estimat o prevalentd de 2.56% a EA intr-o
cohorta de 78 de pacienti cu PEP. Aceasta raportare este prima de acest tip pentru
Romania si, din informatiile noastre, pentru o populatie est-europeana.

5. Am pus In evidentd o prezentare psihiatrica izolata in cazul unuia dintre pacienti si
lipsa anomaliilor paraclinice la ambii pacienti diagnosticati cu encefalita anti-
NMDAR. Studiile viitoare vor stabili daca acestea sunt caracteristici populationale
specifice Romaniei sau observatii aleatorii.

Originalitatea si contributiile inovative ale tezei

Prin studiile componente, lucrarea de fata a generat date originale si inovative.
in primul rand, am furnizat o perspectiva psihiatrici curentd asupra encefalitei anti-
NMDAR. Apoi, am oferit o imagine curenta a familiaritatii psihiatrilor din Romania cu
encefalita anti-NMDAR, identificand lacunele in cunostinte care necesita rectificare. In
continuare, am furnizat un algoritm diagnostic pentru EA aplicabil iIn majoritatea
clinicilor psihiatrice, fiind accesibil si adaptat la realitatea clinica. Apoi, am oferit in
premierda pentru o populatie din Romania si, din cunostintele noastre, pentru o
populatie est-europeana, o estimare a prevalentei EA la pacientii cu PEP. Aceasta cifra
este cu atat mai valoroasa cu cat studii similare recente nu au putut, In ciuda resurselor
disponibile, si genereze o estimare in respectivele populatii studiate. In ultimul rand,
am oferit In premiera o descriere a particularitatilor psihiatrice, clinice si paraclinice ale
pacientilor cu EA care s-au prezentat cu PEP, in cadrul unei populatii din Romania si, din
cunostintele noastre, a unei populatii est-europene.

In concluzie, considerdm ci lucrarea de fatd a adus contributii inovative si
deschizatoare de drumuri pentru studii viitoare in domeniul neuroimunologiei din
Romania.
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INTRODUCTION

Autoimmune encephalitis (AE), especially anti-N-methyl-D-aspartate receptor
(anti-NMDAR) encephalitis, has had a significant impact in Psychiatry. Although it is a
neurological condition, psychiatric manifestations mark the initial stage of the disease,
with most patients being diagnosed with a first-episode psychosis (FEP). Thus,
psychiatrists need to be aware of the clinical features, differential diagnoses, and
treatment options for affected patients. Rapid recognition of the disease is crucial, given
that early diagnosis and treatment are associated with a favorable prognosis. Even in
late stages, symptomatic treatment and control of behavioral anomalies require the
contribution of psychiatrists. However, the psychiatric approach to this disease has so
far lacked unity and coherence.

CURRENT STATE OF KNOWLEDGE

20 years ago, the group of diseases identified in the meantime as "autoimmune
encephalitides" was completely unknown. As of 2007, more than 20 subtypes of AE have
been identified, each of which is associated with specific antibodies directed against
neural antigens. In addition to describing the pathogenesis, further research has led to
the creation of clinical guidelines and specific diagnostic tests. Finally, the progress
made has led to a remarkable change in the diagnosis and treatment of these
neurological diseases that, once considered idiopathic, are now recognized as
autoimmune diseases with complex manifestations.

In this fluid context, AE has acquired an increasingly meaningful relevance in
Psychiatry, given that the most frequent clinical manifestations include psychotic
manifestations (including catatonia) and cognitive deficits, in addition to the classic
neurological symptoms: epileptic seizures, dyskinesias or autonomic dysfunction,
among others. Since the initial descriptions of anti-NMDAR encephalitis (the first
subtype of AE reported in 2007 and also the most common), it was noted that most
patients had purely psychiatric manifestations, at least in the initial phase of the disease,
which directly involved psychiatrists in patient care and diagnosis. The fact that the
majority of patients were initially seeing a psychiatrist despite having an autoimmune
neurological disease raised the need to increase the level of awareness of AE among
psychiatrists.
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Over time, the rapid translation of knowledge from research into clinical practice
and viceversa showed that the psychiatrist has an essential role in the prognosis of the
disease, not only in the diagnosis. Early recognition of clinical manifestations, as well as
rapid diagnosis and institution of specific treatment are associated with an increased
rate of survival and recovery of patients. Crucially, these factors depend on the level of
knowledge of the psychiatrists who initially assess affected individuals.

Moreover, psychiatrists play an important role even in the late stages of the
disease, when control of psychiatric symptoms remains an important therapeutic goal.
Adding to the complexity of managing a patient with AE is intolerance to antipsychotic
medication, frequently reported in this group. Thus, psychiatrists must also be aware of
the risk of potentially fatal adverse effects of widely used psychotropics in these
patients.

Psychiatrists also play an important role in the post-acute follow-up of patients
with AE, considering that the relatively frequent relapses of the disease (10-35%) can
manifest purely psychiatrically. Thus, a patient with a history of AE and a current
psychiatric presentation raises the need for neural antibody testing even in the absence
of warning signs. The role of including AE in the differential diagnosis of psychiatric
disorders in this particular case rests with the psychiatrist.

Recent studies have extended the relevance of AE in Psychiatry beyond clinical
boundaries. The pathogenetic mechanisms of anti-NMDAR encephalitis have been
shown to be in close relationship with neurobiological theories of psychosis, especially
the glutamate hypothesis of schizophrenia. This connection paves the way for future
studies investigating a potential autoimmune mechanism of psychosis, as well as the
development of new antipsychotics. Consequently, AE remains, from multiple
perspectives, a pathology of interest to psychiatrists.

PERSONAL CONTRIBUTION

Research objectives

Taking into account the gaps in knowledge exposed above, the general objective
of the present research was to develop an appropriate strategy for the diagnostic
approach of AE patients presenting with FEP, focusing on the population from Romania.
To achieve this general objective, we set out to answer the following research questions,
assumed as specific objectives:

1. What is the current approach of psychiatrists in the initial phase of anti-NMDAR
encephalitis, in which the psychiatric manifestations are identical to those of
primary FEP?

2. What is the level of familiarity of Romanian psychiatrists with anti-NMDAR
encephalitis?
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3. What is the clinical utility of warning signs in identifying AE patients presenting
with FEP? Are there accessible diagnostic strategies for resource-limited centers?
4. What is the prevalence of AE cases in FEP patients in Romania?
5.  What are the psychiatric, clinical and paraclinical characteristics of AE patients in
Romania?
To answer these research questions, the present paper was structured in 5
studies.

Study 1. Current psychiatric perspective on anti-N-methyl-D-
aspartate receptor encephalitis

In this study we analyzed the current psychiatric perspective on anti-NMDAR
encephalitis, focusing on its initial phase in which the clinical picture overlaps with that
of a primary FEP in >90% of cases.

Currently, psychiatrists have an essential role in the initial stage of the disease.
Although a specific psychiatric phenotype of anti-NMDAR encephalitis has not been
described to date, psychiatrists need to be aware of the clinical features and screening
approaches of the disease. Rapid recognition of the disease is crucial, given that early
treatment is associated with a favorable prognosis. Even in late stages, symptomatic
treatment and control of behavioral disorders require the input of psychiatrists. By
addressing fundamental, clinical, and therapeutic aspects, this study outlined the
current psychiatric perspective on anti-NMDAR encephalitis.

Study 2. Familiarity of Romanian psychiatrists with anti-N-
methyl-D-aspartate receptor encephalitis

In this cross-sectional, observational study, based on a questionnaire
distributed online, we analyzed the level of familiarity of Romanian psychiatrists with
anti-NMDAR encephalitis, with the aim of identifying gaps that require rectification. The
results we obtained indicate that psychiatrists in Romania have suboptimal knowledge
regarding anti-NMDAR encephalitis, with gaps in essential areas such as psychiatric
presentation and epidemiological features. These data underline the importance of
improving Romanian psychiatrists' familiarity with anti-NMDAR encephalitis.

Study 3. Evaluation of the clinical utility of a diagnostic
algorithm in identifying patients with autoimmune encephalitis
presenting with first-episode psychosis

In this prospective study of a cohort of 78 patients with FEP, we aimed to
evaluate the clinical utility of warning signs in identifying patients with AE who

presented with FEP. At the same time, we proposed a diagnostic algorithm adapted to
clinical reality and accessible to most psychiatric units.
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Although we have not performed large-scale neural antibody testing, we have
developed a phenotype-based algorithm that can be applied in most psychiatric clinics.
Selective testing of patients, based on pre-test probability, identified two patients with
AE within the study cohort. Although the underestimation of the prevalence of AE in our
cohort remains a potential limitation, this study provided valuable results.

Study 4. Estimating the prevalence of autoimmune
encephalitis in patients presenting with first-episode psychosis

In this prospective study on a cohort of 78 patients with FEP, we evaluated the
prevalence of AE in patients who presented with FEP in the 21d Psychiatry Clinic of the
Cluj-Napoca County Emergency Clinical Hospital over a 24-month period.

The prevalence of AE in patients with FEP remains largely unknown. Given that
AE is an extremely rare condition, studies needed to calculate prevalence require subject
groups of considerable size. This particularity imposes high costs, in addition to other
logistical difficulties. However, applying a phenotype-based algorithm, our study was
able to estimate a 2.56% prevalence of AE in a cohort of 78 patients with FEP. This
reporting is the first of its kind for Romania and, to our knowledge, for an Eastern
European population. Future studies will determine whether the prevalence reported
by our study is due to population characteristics.

Study 5. Psychiatric, clinical and paraclinical features of
patients with autoimmune encephalitis presenting with first-
episode psychosis

In this prospective study, we described the psychiatric, clinical and paraclinical
features of AE patients identified in study 3. We identified two patients with AE (anti-
NMDAR subtype) that constituted 2.56% of the total cohort of 78 patients with FEP. We
observed an isolated psychiatric presentation in one patient and the absence of
paraclinical abnormalities in both patients. Whether these are population
characteristics or random observations remains to be determined in future studies.

General conclusions

1. Currently, psychiatrists play an essential role in the initial stage of AE, especially
regarding the anti-NMDAR subtype. Thus, psychiatrists need to be aware of the
clinical features, differential diagnoses, and treatment options for patients affected
by this disease. Rapid recognition of the disease is crucial, given that early diagnosis
and treatment are associated with a favorable prognosis. Even in late stages,
symptomatic treatment and control of behavioral disorders require the
contribution of psychiatrists. Furthermore, the pathogenetic connection between
anti-NMDAR encephalitis and psychotic disorders paves the way for future studies
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investigating a potential autoimmune mechanism in psychoses, as well as the
development of new antipsychotics.

2. Psychiatrists in Romania have suboptimal general knowledge regarding anti-
NMDAR encephalitis, with gaps in essential areas such as psychiatric presentation
and epidemiological features. The obtained data underline the importance of
improving the level of knowledge and familiarity of psychiatrists in Romania with
this condition.

3. The phenotype-based algorithm we proposed can be applied in most psychiatric
clinics, being accessible and adapted to clinical reality. Selective testing of patients,
based on pre-test probability, provided valuable results, although the
underestimation of AE prevalence remains a potential limitation.

4. Applying the phenotype-based algorithm, we estimated a 2.56% prevalence of AE
in a cohort of 78 patients with FEP. This reporting is the first of its kind for Romania
and, to our knowledge, for an Eastern European population.

5. Wehighlighted an isolated psychiatric presentation in the case of one of the patients
and the absence of paraclinical abnormalities in both patients diagnosed with anti-
NMDAR encephalitis. Future studies will establish whether these are Romanian
population characteristics or random observations.

The originality and innovative contributions of the doctoral
thesis

Through the component studies, the present work generated original and
innovative data. First, we provided a current psychiatric perspective on anti-NMDAR
encephalitis. Then, we provided a current picture of Romanian psychiatrists' familiarity
with anti-NMDAR encephalitis, identifying gaps in knowledge that require rectification.
Next, we provided a diagnostic algorithm for AE applicable in most psychiatric clinics,
accessible and adapted to clinical reality. Then, we provided for the first time for a
Romanian population and, to our knowledge, for an Eastern European population, an
estimate of the prevalence of AE in patients with FEP. This figure is all the more valuable
as recent similar studies have not been able, despite the available resources, to generate
an estimate in the respective study populations. Lastly, we provided for the first time a
description of the psychiatric, clinical and paraclinical features of AE patients who
presented with FEP, within a Romanian population and, to our knowledge, an Eastern
European population.

In conclusion, we believe that the present work has brought innovative
contributions and paving the way for future studies in the field of neuroimmunology in
Romania.



