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Introducere

Lupusul eritematos sistemic este o boala cronica, autoimuna, de etiologie neprecizata,
ce intereseaza potential toate organele si sistemele organismului. Avand o evolutie clinica ce
alterneaza perioade de activitate cu perioade de remisiune, lupusul poate determina afectare
cutanata, musculoscheletala, hematologica, dar si manifestari majore de organ, potential
amenintatoare de viatd, precum glomerulonefrita lupicd, sindroamele neuropsihiatrice,
interesarea cardiaca sau pulmonara.

Afectarea neuropsihiatrica este o manifestare rard a lupusului eritematos sistemic si
cuprinde un spectru larg de sindroame neurologice si psihiatrice, incadrate ca lupus
neuropsihiatric. Manifestarile clinice variaza intre disfunctii neurologice sau psihiatrice
evidente, usor de recunoscut, precum psihoza sau accidentul vascular cerebral, si manifestari
mai subtile sau anomalii subclinice, precum disfunctia cognitivd. Cu toate ca in 1999,
Colegiul American de Reumatologie a elaborat un nomeclator al lupusului neuropsihiatric,
definind 19 sindroame individuale, diagnosticul si atribuirea evenimentelor neuropsihiatrice
la lupusul eritematos sistemic ramane o provocare 1n practica clinica.

In absenta studiilor control randomizate, intr-un efort de omogenizare a abordarii
terapeutice, EULAR a publicat in 2010 recomandari de management al sindroamelor
neuropsihiatrice. Astfel, in prezent, alegerea terapiei se face conform recomadarilor - n
functie de tipul de manifestare, mecanismul patogenetic, prezenta anticorpilor
antifosfolipidici, severitatea manifestarii si activitatea generalizata a bolii. Recomandarile
specifice nu adreseaza Insa toate tipurile de manifestdri neuropsihiatrice, si nu propun
regimuri de administrare ale imunosupresiei, astfel incat judecata si experienta medicului
curant raman standardul de aur in terapia unui numar mare de evenimente neuropsihiatrice,
respectiv in alegerea momentului interventiei, al medicatiei si regimului de administrare.

Am construit aceasta teza ca o abordare plurala a problematicii si am inclus doua parti
distincte: o prima parte ce adreseazd cauze de deces si date legate de supravietuire la pacientii
cu lupus si interogheaza impactul afectarii neuropsihiatrice in prognosticul pacientilor; o a
doua parte ce adreseaza probleme de diagnostic si de tratament in sindroamele
neuropsihiatrice. Tn cadrul celei de-a doua parti a cercetirii, primul dintre studii urmareste
evaluarea managementului diagnostic si terapeutic in practica clinicd, comparativ cu cel
recomandat de EULAR, si reprezintd primul studiu din literatura care evalueaza si certifica
importanta aplicarii recomandarilor in practica clinicd. Al doilea studiu abordeaza
diagnosticul sindroamelor neuropsihiatrice din perspectiva atribuirii manifestarilor la lupusul
eritematos sistemic. Cercetarea evalueaza fidelitatea in atribuire a algoritmului Ferrara
comparativ cu judecata clinica. Cel din urma studiu, analizeaza eficacitatea si siguranta, pe
termen lung, a tratamentului cu ciclofosfamida in sindroamele neuropsihiatrice si se Inscrie in
seria foarte scurtd a publicatiilor in domeniu.

Cuvinte cheie: lupus eritematos sistemic, lupus neuropsihiatric, management,
ciclofosfamida, supravietuire



Contributia personala

1. Supravietuire si cauze de deces la pacientii cu lupus eritematos sistemic din
Transilvania

Primul studiu al tezei analizeaza supravietuirea si predictorii de mortalitate la pacienti
romani si urmareste, In particular, impactul sindroamelor neuropsihiatrice asupra mortalitatii.
Cercetarea s-a efectuat pe o cohorta larga de pacienti cu lupus, spitalizati in Clinica de
Reumatologie Cluj, centru tertiar de referintd in tara si reprezentativ pentru populatia din
nord-vestul si centrul Transilvaniei. Pe un lot de 114 pacienti, s-a inregistrat o0 mortalitate de
13% si rate de supravietuire la 5 si 10 ani de 93% si 88%. Rata de deces a fost constanta de-a
lungul evolutiei primilor 15 ani de boala, ceea ce reflecta o aplatizare a modelului bimodal de
evolutie a mortalitatii in lupus evidentiat de Urowitz, si demonstreaza o evolutie comparabila,
mult amelioratd, cu tarile vestice. Cauzele de mortalitate au constat in complicatii ale
lupusului Tn 40% din cazuri, sindrom antifosfolipidic catastrofic in 34% din cazuri, infectii si
neoplazii in proportie egalda de 13%. Studiul se distinge prin elaborarea unui modelul
predictiv de mortalitate care include patru factori: un scor cumulativ de injurie ireversibila
>3, afectarea neuropsihiatrica, sindromul antifosfolipidic asociat si véarsta Tnaintata.
Prognosticul pe durata lungd rdmane rezervat la pacientii cu lupus eritematos sistemic sever
si sindrom antifosfolipidic asociat, fapt ce indicd necesitatea reducerii suplimentare a
acumularii injuriei ireversibile de organ si a imbunatatirii managementului sindromului
antifosfolipidic catastrofic.

2. Studiul comparativ al managementului sindroamelor neuropsihiatrice conform
recomandarilor EULAR si practicii clinice

A doua parte a tezei cuprinde trei studii care se focalizeaza pe managementul
lupusului neuropsihiatric, toate efectuate pe cohortele din doud centre tertiare din Europa,
respectiv Cluj si Heraklion.

Primul dintre aceste studii urmareste evaluarea managementului diagnostic si
terapeutic in practica clinicad comparativ cu cel recomandat de EULAR si reprezintd un o
etapd premergatoare a validarii recomandarilor. Studiul s-a efectuat pe 83 de pacienti cu
lupus care au dezvoltat 110 evenimente neuropsihiatrice, pe o durata de 13 ani. Analiza
efectuata pe 29 de recomandari a evidentiat faptul cd existd o concordantd semnificativa de
conduitd pentru sindroamele specifice, dar nu si pentru sindroamele nespecifice. Concret,
aplicarea recomandarilor in practica clinicd are ca si consecinta scaderea numarului de
explorari nejustificate si reducerea imunosupresiei. Spre exemplu, rezonanta magnetica,
considerata sine qua non in explorarea diagnostica a lupusului neuropsihiatric a fost indicata
in exces In practica clinicd in absenta unei indicatii si a unui beneficiu in management.
Totodata, studiul a validat factorii de risc EULAR ca determinanti ai manifestarilor
neuropsihiatrice; majoritatea pacientilor (80%) prezentand cel putin un factor de risc. Mai
mult decit atat, studiul a demonstrat faptul ca un prim eveniment neuropsihiatric este asociat
cu un risc crescut pentru a dezvolta noi evenimente, precum si cu un risc crescut de a



dezvolta injurie cumulativa de organ. O alta observatie importantd studiului a fost aceea ca
activitatea neuropsihiatrica este suboptimal evaluata prin scorul SELENA-SLEDALI, indicele
cel mai frecvent utilizat Tn masurarea activitatii bolii.

3. Analiza comparativa a atribuirii manifestarilor neuropsihiatrice la pacientii cu
lupus eritematos sistemic prin judecata medicala multidisciplinara si algoritm Ferrara

Studiul a urmdrit compararea eficacitdtii in atribuire a manifestarilor neuropsihiatrice
lupusului eritematos sistemic printr-un algoritm metodic, respectiv algoritmul Ferrara si prin
judecata medicald multidisciplinard. Pentru 110 evenimente neuropsihiatrice, algoritmul
Ferrara a prezentat o fidelitate inaltd in atribuirea evenimentelor specifice, dar nu si in
atribuirea celor nespecifice. Din acest motiv, aplicatia modelului in practica clinicd ramane in
prezent limitatd. Studiul a demonstrat aditional faptul ca atribuirea prin rationament clinic
poate fi orientatd de identificarea factorilor de risc EULAR. Concluzia cercetirii este ca
judecata medicala ramane 1n prezent singura modalitate acuratd de atribuire a manifestarilor
neuropsihiatrice la lupusului eritematos sistemic. Avand in vedere limitarile metodelor
obiective de evaluare, propunem ca standardul de aur in atribuire sa il constituie judecata
clinicd la momentul diagnostic, alaturi de confirmarea diagnosticului prin urmarire la 6 luni si
raspuns la terapie.

4. Eficacitatea si siguranta pe termen lung a tratamentului cu ciclofosfamida in
sindroamele neuropsihiatrice asociate lupusului eritematos sistemic

Cel din urma studiu a urmarit evaluarea eficacitatii si sigurantei pe termen lung a
tratamentului cu ciclofosfamida in manifestdrile neuropsihiatrice ale lupusului eritamatos
sistemic. Studiul s-a desfasurat pe o cohorta multicentrica (Cluj-Napoca, Heraklion) de 93 de
pacienti cu lupus neuropsihiatric, la care tratamentul cu ciclofosfamida a constituit optiunea
terapeutica la 53 de pacienti, pentru 54 de evenimente neuropsihiatrice.

Din punctul de vedere al eficacitatii, s-a demonstrat faptul ca ciclofosfamida
reprezintd tratamentul de electie in evenimentele neuropsihiatrice majore, cu severitate mare
si activitate generalizatd a bolii de fond. Mai mult decét atat, am aratat faptul ca tratamentul
cu ciclofosfamida are o eficientd superiora glucocorticoizilor in monoterapie si altor
imunosupresoare 1n inducerea remisiunii sindroamelor neuropsihiatrice, precum si faptul ca
initierea prompta a terapiei cu ciclofosfamida, la primele semne de manifestare
neuropsihiatrica, se asociaza cu un prognostic semnificativ mai bun decat daca se utilizeaza
ciclofosfamida ca terapie de salvare. O contributie importanta a studiului nostru a constituit-0
si analiza comparativa a doud protocoale diferite de administrare a terapiei, respectiv 0.25-
0.5g/m2 si 0.5-1g/m2 suprafatd corporald. Studiul se aseazd in seria foarte restrdnsd de 8
studii similare 1n literaturd care abordeazd eficienta medicatiei in sindroamele
neuropsihiatrice si demonstraeza, pentru prima data, o eficientd comparabila a celor doud
regimuri. Astfel, tratamentul cu doze mari de ciclofosfamida poate fi rezervat cazurilor cu
severitate foarte mare si afectare pluriorganica. Pacientii cu evenimente neuropsihiatrice
majore si afectare sistemica pot beneficia de tratament cu puls terapie cu ciclofosfamida pe o



duratd de minim 6 luni, durata optimd de tratament se impune insd a fi stabilitd de studii
control randomizate.

Din punctul de vedere al efectelor adverse, studiul demostreaza un profil de siguranta
bun pe termen lung al tratamentului cu ciclofosfamida. Reactiile adverse infectioase si
amenoreea secundard par sa survind rar si doar pe perioada adminstrarii terapiei. Riscul de
malignitate, dupa o duratd de urmarire medie de 49 de luni, nu s-a confirmat n studiul
present. Pentru a asigura siguranta pe termen scurt, se impune screeningul infectiilor la toti
pacientii anterior administrarii ciclofosfamidei si initierea prompta a terapiei antimicrobiene
la primele semne de infectie. Pentru a stabili protocolul optim de administrare a
ciclofosfamidei la pacientii cu lupus si manifestari neuropsihiatrice se impun trialuri
prospective, controlate si randomizate.

Originalitatea si contributiile inovative ale tezei

Cercetarea de fatd prezintd cateva elemente esentiale care ii conferd un caracter
profund original.

In primul rand, cercetarea prezinta primele date de supravietuire si cauze de deces la
populatia cu lupus eritematos sistemic din Transilvania. Studiul obiectiveaza faptul ca
prognosticul bolii este similar cu cel raportate in tarile industrializate in ultimii 15 ani si
propune un model predictiv de mortalitate.

In al doilea rand, cercetarea include o analizi comparativa recomandarilor EULAR de
diagnostic si management al sindroamelor neuropsihiatrice in lupusul eritematos sistemic.
Studiu este primul de acest fel in literaturd si demonstreaza utilitatea si importanta aplicarii
recomandarilor in practica clinica.

In al treilea rand, cercetarea se distinge ca primul studiu din literatura care evalueaza
un algoritm de atribuire a manifestarilor neuropsihiatrice la lupusul eritematos sistemic.
Concluzia autorilor, ca judecata clinica dublatd de confirmarea la 6 luni a diagnosticului
constituie standardul de aur in atribuire este de importanta clinica majora.

In al patrulea rand, cercetarea aduce o contributie importanti in studiul eficientei si
sigurantei pe termen lung a ciclofosfamidei in tratamentul sindroamelor neuropsihiatrice.
Studiul se inscrie intr-o serie scurtd de studii similare in literaturd si demonstreaza fapul ca
regimurile cu doze medii de ciclofosfamida au o eficientd comparabila cu cele cu doza mare,
si cd ciclofosfamida prezinta un profil foarte bun de sigurantd pe termenlung si foarte lung.

Concluzii generale
Studiile prezentate permit cateva concluzii importante:

1. Mortalitatea si ratele de supravietuire in lupusul eritematos sistemic intr-un centru
tertiar de referintd din Transilvania sunt similare cu cele raportate In tarile industrializate in



ultimii 15 ani, fapt ce sugereaza ameliorarea prognosticului bolii in ultimii 30 de ani si in
Romania. Factorii predicitivi de mortalitate la aceasta populatie sunt: un scor cumulativ de
injurie ireversibild >3, afectarea neuropsihiatrica, sindromul antifosfolipidic asociat si varsta
inaintata.

2. Exista o concordanta semnificativa intre practica clinica si recomandarile EULAR
in evaluarea diagnostica si terapia sindroamelor neuropsihiatrice specifice. Concordanta intre
practica clinica si recomandarile EULAR nu se mentine in cazul managementului
sindroamelor nespecifice. Utilitatea aplicarii recomandarilor EULAR in practica clinicd se
justificd prin scaderea numarului de explordri nejustificate si prin reducerea intensificarii
imunosupresiei in absenta indicatiei.

3. Judecata medicala ramane in prezent singura modalitate acuratda de atribuire a
manifestdrilor neuropsihiatrice la lupusul eritematos sistemic. Autorii propun ca standardul
de aur in atribuire sa il constituie judecata clinicd la momentul diagnostic, aldturi de
confirmarea diagnosticului prin urmarire la 6 luni si raspuns la terapie. Algoritmul de
atribuire Ferarra nu prezintd o fidelitate suficienta comparativ cu judecata medicald si are in
prezent o utilitate limitata n practica clinica.

4. Ciclofosfamida reprezinta tratamentul de electie intr-un numar mare de evenimente
neuropsihiatrice, in special in cele majore, cu severitate mare si activitate generalizatd a bolii
de fond. Ciclofosfamida este eficientd in inducerea remisiunii sindroamelor neuropsihiatrice
si prezintd un profil bun de sigurantd pe termen lung. Regimurile de administrare 0.25-
0.5g/m2 si 0.5-1g/m2 suprafatd corporald au o eficientd comparabila; tratamentul cu doze
mari de ciclofosfamida ar putea fi rezervat cazurilor cu severitate foarte mare si activitate
pluriorganica.
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Background

Systemic lupus erythematosus (SLE) is a chronic, autoimmune disease, of unknown
etiology that potentially involves all organs and systems. SLE patients may experience a wide
variety of neurological and psychiatric manifestations [neuropsychiatric SLE (NPSLE)] that
account for significant morbidity and mortality. In 1999, the American College of
Rheumatology defined 19 different syndromes; the spectrum of NPSLE events varies from
overt syndromes, such as psychosis or cerebrovascular accidents, to more subtle
manifestations, such as cognitive dysfunction.

The prevalence of NPSLE from older studies varies widely, from 21 to 95%, due to
the heterogeneity of manifestations and the different definitions used. Attribution of
neuropsychiatric events to the underlying disease warrants a thorough investigation and
exclusion of other causes, and often represents a challenge for the clinician. Indeed, ‘primary
NPSLE’ (events directly attributed to lupus) constitutes less than 40% of all cases.
Notwithstanding the significant advances in our understanding of its pathogenesis, NPSLE
continues to be notorious for the diagnostic and therapeutic challenges it poses. Diagnostic
workup and treatment decisions are typically performed on a patient-by-patient basis and
often necessitate the involvement of multiple medical specialties in a multidisciplinary
approach.

In an effort to mitigate the arbitrarity in the management of patients with NPSLE, a
EULAR task force has issued a set of recommendations addressing both diagnostic and
therapeutic issues, using a combination of evidence-based approach and expert consensus.
The recommendations covered both “general NPSLE” and “specific NPSLE disorders”,
identified risk factors for its occurrence and provided evidence on the value of diagnostic
modalities and therapeutic options. However, the specific recommendations do not address
all syndromes, nor detail treatment protocols; ultimately physician’s judgement remains the
gold standard in attribution of the event to SLE and treatment.

The present thesis is structured in two distinct parts. The first part is comprised of one
study that addresses survival and causes of death in SLE patients, with a focus on the impact
of NPSLE on mortality. The second part of the thesis comprises 3 studies that address
diagnosis and treatment in neuropsychiatric lupus. The first study compares management of
NPSLE according to the EULAR recommendations against usual clinical care. The second
study approaches the attribution of NP syndromes to SLE by evaluating the efficacy of a
methodical attribution algorithm. The final study assesses the long term efficacy and safety of
cyclophosphamide, a widely used drug in NPSLE, with scarce data in literature regarding its
efficacy.

Key words: systemic lupus erythematosus, neuropsychiatric lupus, management,
cyclophosphamide, survival



Personal contribution

1. Survival and causes of death in Romanian patients with systemic lupus
erythematosus

The first study assessed the survival and causes of death in Romanian lupus patients
focusing on the impact of neuropsychiatric syndromes on lupus related mortality. The study
population was a lupus cohort of patients in follow-up at the Clinic of Rheumatology in Cluj-
Napoca, a tertiary referral centre for North-Western and Central Transylvania. The global
mortality was 13%, and overall survival rates at 5- and 10-years were 93% and 88%. The
mortality rate was constant during the first 15 years of the disease, thus reflecting a flattening
of the bimodal pattern described by Urowitz. This data is similar to studies from the Western
countries and indicates significant improvement of the disease outcome compared with 30
years ago. SLE-related deaths were the main cause of demise, followed by catastrophic
antiphospholipid syndrome, infections and cancer. The multivariate analysis of risk factors
indentified a predictive model consisting in a cumulative damage score >3 (p=0.003),
neuropsychiatric involvement (p=0.05), associated antiphospholipid syndrome (p=0.04) and
advanced age (p=0.008). Long-term prognosis remains poor in patients with severe disease
and associated antiphospholipid syndrome (APS), highlighting the need to reduce damage
accrual and improve the management of catastrophic APS in lupus patients.

2. A comparison of usual clinical care with EULAR recommendations for the
management of neuropsychiatric lupus

The second part of the thesis comprises three studies which address the management
of NPSLE. All studies were performed on the SLE cohorts of two European tertiary lupus
centres, Cluj-Napoca and Heraklion, comprising 700 patients with SLE, respectively 93
patients with NPSLE experiencing 123 NP events.

The first study assesses the diagnostic and therapeutic management of NPSLE in
usual clinical care against the EULAR recommendations for the management of
neuropsychiatric lupus. The study cohort included 83 patients who experienced 110 NPSLE
events. We observed that the diagnostic and therapeutic decisions in NPSLE patients
managed in two European centres were often in concordance with the existing EULAR
recommendations. Despite overall good concordance between EULAR recommendations for
NPSLE and usual clinical practice, we identified a number of issues such as overutilization of
brain MRI, suboptimal evaluation for cognitive dysfunction and frequent use of
immunosuppressants in cerebrovascular disease that need to be further investigated.
Application of the recommendations could further decrease unnecessary testing and curve
intensifications of immunosuppressive therapy. We documented at least one of the three
established risk factors for NP events as mentioned in the EULAR recommendations in the
vast majority of patients (80%). Furthermore we showed that certain types of syndromes
(CVD, transverse myelitis or lupus headache) are associated with the development of a
second NP event (any type). These data emphasize that the identification of risk factors
(previous NPSLE events, positive antiphospholipid antibodies and generalized disease
activity) in NPSLE patients may guide the attribution of NP syndromes to SLE in the clinical



setting. Longitudinal studies to further validate the impact of these recommendations in
improving outcomes are needed.

3. A comparison of physicians’ judgment with the Ferarra algorithm in the attribution
of neuropsychiatric syndromes to systemic lupus erythematosus

The first study of the second part assessed the attribution of neuropsychiatric
manifestations to SLE. Attribution of NP syndromes to SLE according to physicians’
judgment through multidisciplinary approach was compared against the recently developed
Ferarra attribution algorithm for NP events. The study was performed in two tertiary centres,
Cluj-Napoca and Heraklion, on a cohort of 83 lupus patients who experienced 110
neuropsychiatric events.

We observed a high concordance rate in attribution of specific events to SLE. By
contrast, non-specific events attributed to lupus by physicians' judgment were ascertained to
lupus by the Ferrara model only in isolated cases, and were framed as uncertain in remaining
majority. These data indicate that the Ferrara model may be a reliable assessment tool for the
attribution of specific NP events to SLE, while the challenge of the attribution of non-specific
NP events may continue to rely on physician judgment. The authors suggest that the gold
standard in attribution be medical judgement along with the diagnostic confirmation at 6
months and response to therapy.

4. Efficacy and long term-safety of cyclophosphamide treatment in neuropsychiatric
syndroms associated with systemic lupus erythematosus

The last study of the second part of the thesis focused on the treatment with
cyclophosphamide in neuropsychiatric lupus. Cyclophosphamide (CYC) is often used in
severe neuropsychiatric syndromes; however, data on its use rely on small case series and a
single randomized controlled trial with a limited number of patients and short follow-up. The
purpose of this study was to assess its long term efficacy and safety in the treatment of
NPSLE. SLE patients with active neuropsychiatric involvement from two tertiary European
centers, Cluj-Napoca and Heraklion, who received CYC during the past 15 years and had
regular follow-up were included in the study.

The results showed that CYC is recommended as the first-line therapy in major,
severe neuropsychiatric events, with generalised activity of the underlying disease.
Cyclophosphamide was more efficient for inducing remission when compared to
glucocorticoids in monotherapy or other immunosuppressants. Prompt, timely initiation of
treatment with CYC was associated with a better outcome; CYC as first-line therapy in the
treatment of NPSLE was more efficient than CYC as rescue therapy.

We also assessed the efficacy of two different treatment protocols, respectively 0.25-
0.5g/m? versus 0.5-1g/m? body surface area. The two treatment regimens had comparable
efficacy in NPSLE, indicating that high dose CYC use may be restricted to severe cases with
multi-organic involvement.



CYC demonstrated a good long term safety profile. Cases of treatment related
infections and amenorrhea were scarce and limited to the time of CYC administration. After a
median follow-up of 49 months, the risk for CYC related malignancies was not confirmed. A
screening for latent infections, vigilant monitoring for infections and prompt initiation of
antibiotics are mandatory to ensure the short term safety of CYC. Prospective randomized
controlled trials are warranted to establish optimal cyclophosphamide treatment protocol for
patients with NPSLE.

Conclusions
The presented studies allow the following conclusions:

1. The mortality rates and causes of death in SLE patients in Transylvania are similar to
those reported in industrialized countries. We identifioed a predictive model for mortality
consisting in a cumulative damage score >3, neuropsychiatric involvement , associated
antiphospholipid syndrome (APS) and advanced age. Long-term prognosis remains poor in
patients with severe disease and associated antiphospholipid syndrome, highlighting the need to
reduce damage accrual and improve the management of catastrophic APS in SLE patients.

2. The overall concordance rates between clinical practice and recommendations for
the diagnostic and management of NPSLE was significant for specific syndromes and fair for
non-specific syndromes. Although the diagnostic and therapeutic decisions in NPSLE
patients managed in two European centres were often in concordance with the existing
EULAR recommendations, application of the recommendations could further decrease
unnecessary testing and curve intensifications of immunosuppressive therapy. Longitudinal
studies to further validate the impact of these recommendations in improving outcomes are
needed.

3. Medical judgement remains to date the most accurate attribution modality of
neuropsychiatric events to SLE. The use of the Ferarra attribution algorithm in clinical
practice is to date limited. The authors suggest that the gold standard in attribution be medical
judgement along with the diagnostic confirmation at 6 months and response to therapy.

4. Cyclophosphamide is the first line therapy for major, severe NPSLE syndromes
with generalized disease activity. CYC is efficient in inducing remission in NPSLE and has
proven a good long term safety profile. CYC high dose and medium dose regimens have
shown comparable efficacy; the high dose CYC protocol can be reserved for severe, specific
NPSLE events with generalized disease activity.



