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Rezumat

Ultimele descoperiri in tratamentul lupusului
eritematos (LES) sistemic au fost ciclofosfamida si
metilprednisolonul. Studiile in imunologie, oncologie si
endocrinologie au dus la descoperirea unor noi terapii in
LES. Aceste terapii includ noi agenti de imunosupresie,
medicatie biologicd, agenti de tolerantd, tehnici de
imunoablatie si medicatie hormonald. Cdteva dintre aceste
terapii sunt in momentul de fafd aplicate in clinicile de
specialitate (microfenolat mofetil), iar altele asteaptd si
intre in studiile clinice (anticorpi monoclonali anti BLyS).
Datoriti abilitatilor lor de a induce debutul si semnele de
debut in LES, celulele B sunt considerate a avea rol cheie in
patogeneza acestei boli, si prin urmare atentia s-a
concentrat concentrat in descoperirea unor terapii care
vizeazd aceste celule tintd. Noile aborddri in terapia LES se
focalizeazd pe celulele B, modulatori si costimulatori ai
celulelor T, citokine inhibitorii si complement. Unii dintre
agentii biologici descoperiti in tratamentul LES, au adus
multd speranfd si unele refineri, ceea ce ne face si reflectim
mai mult la instaurarea unei terapii de acest gen.

In acest articol revizuim terapiile bazate pe celule B,
focalizandu-ne pe depletia celulelor B, tolerantd lor,
semnale de costimulare si citokine care afecteazi
supravietuirea si activitatea acestor celule.

Cuvinte cheie: terapie biologica, lupus eritematos
sistemic, noi agenti imunosupresanti.

Summary

The last significant breakthrough in the treatment of
systemic lupus erythematosus (SLE) was the use of
cyclophosphamide and methylprednisolone in the treatment
of systemic lupus erythematosus. Recent advances in
immunology, oncology, and endocrinology have resulted in
many potential therapies for SLE. These therapies include
new immunosuppressants, biologic medications, tolerizing
agents, immunoablation techniques, and hormonal
medications. Some therapies are currently in use in clinical
practice (mycophenolate mofetil) and others are entering
phase trials (anti-BLyS monoclonal antibody).Owing to
their ability to promote the onset and flares of systemic
lupus erythematosus (SLE), B-cells are now established as
key players in the pathogenesis of the disease, and, therefore,
have become a major therapeutic focus in SLE.New
therapeutic approaches are focused on B-cell targets, T-cell
downregulation and co-stimulatory blockade, cytokine
inhibition, and the modulation of complement. Several
biological agents have been developed, but this encouraging
news is associated with several disappointments in trials
and provide a timely moment to reflect on biologic therapy
in SLE.. In this article, we review the literature on B-cell-
directed therapies for SLE focusing on B-cell depletion, B-
cell tolerance, costimulatory signals, and cytokines that
affect B-cell survival and activation.

Key words: Biologics, systemic lupus erythematosus,
new immunosuppressants.

DermatoVenerol. (Buc.), 56: 399-412

* Spitalul Clinic ,,Prof. Dr. Scarlat Longhin”, Bucuresti / Clinical Hospital for Dermatology ,,Prof. Dr. Scarlat Longhin”, Bucharest.

399




DermatoVenerol. (Buc.), 56: 399-412

Lupusul eritematos sistemic (LES) este o
afectiune autoimund, multisistemics, cu perioade
de remisiune si de recddere, care se caracte-
rizeazd prin producerea de anticorpi impotriva
componentelor nucleare. in patogeneza acestei
boli au fost incriminati factori genetici, de mediu,
hormonali, dar cauza majord rdméane incd ne-
descoperita.

LES este o boald autoimund tipicd, care
afecteazd multiple organe si care se caracte-
rizeazd prin producerea de numerosi auto-
anticorpi. In tabloul clinic al bolii diferitele semne
sunt corelate cu afectarea diferitelor organe ceea
ce duce in final la deficienta de organ. Trata-
mentul constd in folosirea terapiei cortizonice,
clorochine, azatioprind si ciclofosfamidd, cu
ajutorul cdrora prognosticul bolii a fost mult
imbundtatit In ultimele decenii. Supravietuirea la
5 ani a pacientilor cu nefrita lupicd a ajuns la 90%.
Totusi morbiditatea datoritd insuficientei renale
si mortalitatea datoratd bolii active sau initial a
infectiilor si apoi a evenimentelor cardio-
vasculare rdman 1incd adevdrate probleme
importante. In ultimele decenii au fost desco-
perite noi tratamente de succes si multe altele
incep sd se cotureze. Multe dintre aceste noi
terapii iau in considerare patogeneza maladiei.

Autoanticorpi impotriva antigenelor nu-
cleare, citoplasmatice si de membrand joacd un
rol important in patogeneza bolii. In afara
producerii de autoanticorpi, celulele B joaca un
rol cheie In activarea sistemului imun, prin
diferitele citokine si ca celule prezentatoare de
antigen (APC) [24]. O parte importantd a activarii
celulelor B depinde de celulele T. Aceste
cunostinte si alte informatii din studiile efectuate
pe animale au dus la descoperirea de noi
medicamente in tratarea diferitelor forme de LES.

LES, prototipul bolii autoimune, este asociat
cu multiple anomalii in dezvoltarea, maturarea si
functionarea celulelor B. Dereglarile sistemului
imun in LES, sunt asociate cu pierderea tolerantei
fatd de autoantigenele omniprezente si sunt
amplificate de interactiunile intre sistemul imun
innascut si cel dobandit, culmindnd in final cu
defiecienta de organ. Celulele imature, celulele cu
memorie si celulele plasmatice se extind in
periferie, iar celulele autoreactive sunt incomplet
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Systemic lupus erythematosus (SLE) is an
autoimmune, multisystemic, relapsing and
remitting disease that is characterized by the
production of antibodies against nuclear anti-
gens. The pathogenesis includes genetic,
environmental, and hormonal factors, but the
cause of SLE remains unclear.

Systemic lupus erythematosus (SLE) is a
typical autoimmune disease that affects many
different organs and is characterized by
numerous autoantibodies. In the clinical course
of the disease flares are frequently observed, with
disease activity in different organs leading to
increasing disability and organ damage.
Treatment has included the use of corticosteroids,
chloroquine, azathioprine, and cyclopho-
sphamide, and in the last decades the prognosis
has markedly improved. The 5-year survival of
patients with lupus nephritis has exceeded 90%.
Nevertheless morbidity, especially renal failure,
and mortality from active disease or infections
initially, and cardiovascular events later on, are
still an important issue. In the last decade new
treatment strategies have been developed, while
others are just emerging. Many of the new
therapeutic approaches have been generated
taking into account the pathogenesis of the
disease.

Autoantibodies against nuclear, cytoplasmic,
and membrane antigens play an important
pathogenetic role. Beside autoantibody pro-
duction, B-cells are the key for the activation of
the immune system, particularly through
cytokines and as antigen-presenting cells (APC)
[24]. An important part of B-cells are activated in
a T-cell dependant manner. This knowledge, and
other insights from animal models, have been the
driving force for the development of new drugs
for patients with different forms of SLE.

SLE, the prototypic autoimmune disease, is
associated with numerous abnormalities in B-cell
development, maturation, and function. Immune
deregulations in SLE are characterized by loss of
tolerance to ubiquitous self antigens and are
propagated by multiple interactions between
innate and adaptive immune pathways,
culminating in end-organ damage. Immature
transitional cells, memory cells, and plasma cells
expand in the periphery, and autoreactive cells




inldturate In maduva osoasd a pacientilor cu LES.
Reactiile centrului germinativ (CG), dependent
de celule T produc extinderea unui numéar mare
de celule B cu memorie si celule plasmatice.
Odatd ce toleranta este invinsd, celulele B
autoreactive pot propaga boala, nu numai prin
producerea de autoanticorpi si depunerea de
complexe imune, ci si prin alte functii efectoare.
Astfel de functii ale celulelor B includ producerea
de citokine, prezentarea antigenelor citre celulele
T, raspandire de epitopi si amplificarea raspun-
surilor auto-imune ale diferitelor tesuturi.

Terapiile actuale prevad folosirea cortico-
terapiei, hidroxiclorochinei si a diferitilor agenti
imunosupresori (ex. azatioprina, microfenolat si
ciclofosfamida). Ciclofosfamida si glucocorti-
coizii au fost terapia de bazd, gold standard, in
tratamentul LES In ultimele patru decenii.

Totusi nu toti pacientii intrd in remisiune cu
aceastd combinatie de medicamente, iar cei care
totusi o fac, adesea prezintd recdderi care impun
reluarea terapiei. Mai mult efectele secundare ale
ciclofosfamidei: infertilitatea, citopenia, infectiile,
leziunile la nivelul vezicii, si neoplasmele ca si
efectele adverse ale terapiei indelugate cu gluco-
corticoizi sunt cauzele majore ale unei boli
trenante si chiar deces.

In ultima decadd au fost descoperite noi
strategii de tratament.

Manegementul bolilor autoimune ale pielii
este complex. In prezent, terapia de bazi a bolilor
deja catalogate ca boli autoimune ale pielii, este
reprezentatd de cure medii pana la lungi perioade
de administrare a medicatiei imunosupresoare.
Desi terapia imunosupresoare a sciazut mult
fatalitatea bolilor autoimune ale pielii, exista
multe capcane in administrarea pe termen lung a
acestui gen de medicatie. Din acest punct de
vedere este o necesitate si se Incorporeze in
managementul acestor boli, terapii noi, cu mai
putine efecte secundare. Infrangerea tolerantei
imune sau evitarea ei sunt probleme inca
incomplet elucidate. Terapiile in bolile auto-
imune ar trebuie extinse pand la nivelul celor mai
fine mecanisme ale tolerantei imune. In principal,
stategiile terapeutice au ca tintd diferitele etape
care se desfdsoara in sistemul imun si care duc la
dezechilibrul acestuia, la infrangerea tolerantei
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are incompletely deleted in the bone marrow of
SLE patients.

Overactive T-cell-dependent germinal center
(GC)-like reactions produce expanded and
largely unregulated numbers of memory B cells
and plasma cells. Once tolerance is broken,
autoreactive B cells can perpetuate disease, not
only through autoantibody production and
immune complex deposition, but also by
multiple other effector functions. Such B-cell
functions include production of cytokines,
antigen presentation to T cells, induction of
epitope spreading, and amplification of tissue-
specific autoimmune responses

The current treatment options include the use
of corticosteroids, hydroxychloroquine and other
immunosuppressive medications (e.g. azathio-
prine, mycophenolate and cyclophosphamide).
Cyclophosphamide and glucocorticoids have
been the standard therapy for remission
induction for nearly four decades.

However, not all patients have a remission
with this combination of drugs, and those who
do often have disease flares that require repeated
treatment. Moreover, side effects of cyclophos-
phamide, including infertility, cytopenias,
infections, bladder injury, and cancer, as well as
the multiple adverse effects of lengthy courses of
glucocorticoid treatment, are major causes of
long-term disease and death.

In the last decade new treatment strategies
have been developed.

The medical management of autoimmune
skin disorders is complex. At present, the
mainstay of therapy of most of the previously
characterized autoimmune skin diseases is based
on mid- to long-term administration of immuno-
suppressive drugs. Although therapeutic
immunosuppression took away the fatality of
many autoimmune skin disorders, there are
several pitfalls associated with longterm
immunosuppression. Under this light, there is an
urgent need to incorporate novel efficient
therapeutic applications which harbor fewer side
effects in the medical management of auto-
immune skin diseases.

Immunological tolerance and breakdown of
or escape from self-tolerance are incompletely
understood. Deeper insight into immune
mechanisms of selftolerance should extend the
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autoimune si in final la instalarea unei afectiuni
autoimune [27]. Aceste strategii includ ablatia
maduvei osoase, imunosupresie generala, modu-
larea recunoasterii autoantigenelor, functia
citokinelor, producerea si degradarea auto-
anticorpilor si inhibarea rdspunsului imun
celular.

In ultimii ani, descoperirea terapiei biologice,
care actioneazd pe diferitele etape ale imuno-
patogenezei bolilor autoimune, au schimbat
tactica In aplicarea terapiei.

In acest articol vom trece in vedere terapiile
biologice si vom lua in discutie alte potentiale
metode terapeutice.

Cunoasterea amanuntitd a patogenezei LES a
dus la descoperirea unor noi metode terapeutice
care au drept tintd molecule specifice.

In afard de producerea de autoanticorpi,
celulele B sunt cheia activarii sistemului imun,
mai ales prin intermediul diverselor citokine si
prin functia lor de celule prezentatoare de
antigen.

O parte importantd de celule B sunt activate
de catre celulele T.

Au trecut mai mult de 50 de ani pana cand un
nou medicament a fost aprobat de Food and
Drug Administration (FDA) in tratamentul lupu-
sului. Recent a fost aprobat pentru tratarea LES,
belimumab [14].

Desi mai multi agenti biologici au fost supusi
cercetdrii si in prima faza de studiu au anuntat
rezultate promitatoare, In studiile clinice
randomizate (RCT-randomised controlled trials)
nu au avut suficiente efecte benefice pentru a
trece de criteriile stiintifice ale FDA. Genetica si
heterogenitatea fenotipica caracteristicd in LES,
precum si activitatea ondulanta a bolii au facut
dificild obtinerea unui rdspuns terapeutic benefic
al acestor terapii, mai ales ca multe efecte erau
aceleasi cu cele ale terapiilor imunosupresoare.

Primul agent biologic impotriva celulelor B,
folosit in tratamentul LES, a fost rituximab, un
anticorp monoclonal himeric murin/uman
impotriva CD 20. CD 20 este exprimat incd din
primele etape ale dezvoltdrii limfocitelor B.
Administrarea de rituximab a dus la depletia
rapidd a limfocitelor B CD 20 pozitive [1, 11, 19).
Dupa administrare de rituximab, o parte dintre
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possibilities for specific therapeutic interventions
in autoimmune diseases. Principally, therapeutic
strategies are targeted to distinct steps in the
sequence of events which lead to a misbalance in
immune function and/or break of tolerance and
eventually to overt autoimmune disease. These
include bone marrow ablation, general immuno-
suppression, modulating autoantigen re-
cognition, cytokine function, autoantibody
production and degradation, gene transcription
or inhibiting cellular immune responses.

During the past several years the deve-
lopment of biologic agents interfering with key
steps in the immunopathogenesis of autoimmune
diseases have profoundly changed the way of
treating autoimmune disorders.

This article will review the rational of
biologic therapies in SLE, and discuss potential
therapeutic options.

Advanced knowledge of the pathogenesis of
SLE has led to new therapeutic approaches
targeting specific molecules. Beside autoantibody
production, B-cells are the key for the activation
of the immune system, particularly through
cytokines and as antigen-presenting cells. An
important part of B-cells are activated in a T-cell
dependant manner. It has been more than 50
years since a new medication was approved by
the Food and Drug Administration (FDA) for the
treatment of lupus [14]. More recently,
belimumab was approved by the FDA for SLE
treatment.

Although several of the examined biologics
have yielded promising results in open-label
studies, none showed a considerable effect in
randomized controlled trials (RCT), sufficient to
pass the rigorous scientific FDA standards of
approval. The genetic and phenotypic hetero-
geneity characteristic of systemic lupus
erythematosus (SLE), the frequently undulating
disease activity causing difficulties capturing a
response, and the confounding effect of
background immunosuppressive treatments are
considered the main reasons for this failure.

The first B-cell depleting biological used in
SLE was rituximab, a chimeric urine/human
monoclonal antibody against CD20. CD 20 is
expressed early in the development of B-
lymphocytes.




pacienti au reconstituit celule B native si au intrat
in remisiune. La altii, in schimb, nu s-a reusit
depletia totald a limfocitelor B, ceea ce a dus la
formarea de celule B cu memorie, si au avut
nevoie de readministrare de rituximab [18]. Doua
studii recente au confirmat cd administrarea in
cure repetate de rituximab, are efect favorabil in
tratamentul lupus eritematos refractar, inducand
perioade mai lungi de remisiune si fiind destul de
sigur de folosit [23, 26].

Rituximab a fost folosit in studii deschise si
s-a observat o Imbunatdtire in ceea ce priveste
evolutia bolii [11, 19]. In plus s-a observat cd e
sigur de folosit si bine tolerat. Doud studii mari
multicentrice placebo-controlate in care s-a folosit
rituximab la pacienti cu forme moderate si severe
de lupus eritematos (EXPLORER) [18] si la
pacienti cu nefrita lupica proliferativda (LUNAR)
[10] nu au putut demonstra efectul benefic al
medicamentului comparat cu placebo. Folosirea
pacientilor cu forme mai blande de LES, folosirea
concomitentd de steroizi si medicatie imuno-
supresoare, precum si durata scurta a studiilor ar
putea explica esecul acestora in demonstrarea
eficientei rituximabului [19-21]. In ciuda acestor
studii, rituximab a fost folosit la pacienti cu forme
refractare de boald a dus la imbunatatirea starii
acestora Intr-un procent de pand la 89% [18].

Efectele adeverse ale folosirii rituximabului
sunt de cele mai multe ori usoare, dar accidente
de perfuzare (30-35%), neutropenie (8%), si anti-
corpi umani antihimerici (9%), au fost totusi
raportate [19]. Au fost insd raportate doud cazuri
fatale de leucoencefalopatie multifocald pro-
gresivd (encefalita fatald produsda de polio-
mavirus JC) la pacientii tratati cu rituximab [17].

Belimumab este un anticorp monoclonal in
intregime uman care se leagd de BLyS si 1i inhiba
activitatea. Intr-un studiu multicentric cu doua
faze au fost studiate eficacitatea, tolerabilitatea si
siguranta folosirii belimumabului in terapia LES
[19, 20, 21]. Dupéd 52 de sdptdmani de analiza
administrarea de belimumab a fost asociatd cu o
scddere a activitatii bolii si scddere a numarului
de recurente. Doud incercari ale fazei trei ale
studiilor (BLISS-52 si BLISS-76) au aratat ca
administrarea de belimumab a dus la o imbu-
natatire semnificativd a raspunsului la tratament
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Rituximab administration results in rapid
depletion of CD20-positive B-lymphocytes [1, 19,
20]. After rituximab treatment some patients
reconstitute with naive B cells and enter
remission. Others, however, do not deplete B cells
completely and they reconstitute with memory B
cells and might therefore benefit from rituximab
retreatment [18]. Two recent open-label studies
confirmed that repeated cycles of rituximab are
effective in treating refractory SLE, may produce
a sustained clinical response and have a favorable
safety profile [23, 26] .

Rituximab has been used in open trials and
improvements in disease activity has been
observed [11,19]. In addition it has been shown to
be safe and well-tolerated.

Two large multicenter randomized placebo-
controlled trials with rituximab in moderately to
severely active SLE (EXPLORER) [18] and in
proliferative lupus nephritis patients (LUNAR)
[10] could not demonstrate a significant benefit of
rituximab when compared to placebo. The
inclusion of milder forms of SLE, the ethnic
background of patients, the concomitant use of
steroids and other immunosuppressive drugs
and the short follow-up could explain in part
why no benefit could be demonstrated for
rituximab in these studies [19-21]. Despite the
lack of evidence in randomized trials, rituximab
has been used in refractory patients and
improvement in up to 89% of the patients has
been observed [18].

Adverse events associated with the use of
rituximab are most often mild, but infusion
reactions (30-35%), neutropenia (8%) and human
anti-chimeric antibodies (9%) production have
been observed . In addition, two cases of fatal
progressive multifocal leukoencephalopathy
(lethal encephalitis caused by the polyomavirus
JC) in SLE patients after rituximab treatment
have been reported [17].

Belimumab is a fully human monoclonal
antibody that binds to BLyS and inhibits its
biological activity. Efficacy, tolerability and safety
of three different doses of belimumab in SLE
were evaluated in a multicenter phase II study
[19,20,21] . After 52 weeks of analysis, belimumab
was associated with a reduction in activity and
new flares. Two Phase III trials (BLISS-52 and
BLISS-76) showed that belimumab plus standard
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a pacientilor cu LES, si a crescut perioada de timp
pand la instalarea recdderii, comparativ cu
pacienti din lotul placebo care au primit numai
terapie standard [19, 20, 21]. Bazandu-se pe
aceste rezultate FDA a aprobat recent folosirea
belimumab in tratamentul LES [14]. Belimumab
este primul si singurul agent biologic care a
demonstrat eficienta in tratamentul LES.

O alternativa in blocarea BLyS este atacicept
(cunoscut ca TACI-Ig). Este un receptor trans-
membranar activator solubil, calciu dependent si
un ligand interactiv al ciclofilinei care leaga BLyS
si April cu efecte antagoniste. Faza II/III a unui
studiu pe lupusul eritematos sistemic generalizat
cu scopul de a reduce semnele de aparitie a bolii
este in derulare; alta faza II/III a unui studiu pe
nefrita lupicd, in care atacicept a fost adugat la
MMF, cu scopul de a imbunatati rdpunsul renal la
tratament, a fost terminat [7].

Ocrelizumab un anticorp monoclonal anti-
CD20 recombinat umanizat a fost studiat in faza
III a unor studii pe LES extrarenal [8] si pe nefrita
lupica [4]. Dozarea ocrelizumabului a fost oprita
mai Intdi in studiul BEGIN [8] datorita rezul-
tatului negativ obtinut Intr-un studiu similar cu
anticorpul anti-CD20, rituximab (vezi mai sus) si
mai recent s-a oprit si In studiul BELONG [4],
datorita aparitiei unor infectii serioase, chiar
oportuniste, la pacientii tratati cu ocrelizumab si
terapie standard comparativ cu cei tratati numai
cu terapie standard si datorita rezultatelor
neconcludente ale rituximabului In nefrita lupica.

Noi anticorpi monoclonali anti CD20 au fost
descoperiti, unii complet umanizati - ofatu-
mumab si GA-101-R05072759 sau 90% umanizati
- veltumumab [24]. Au fost administrati doar in
limfoame si in artrita reumatoida. Nu exista date
cu privire la administrarea acestora in LES.

Concluzii

Progresul tehnologic a dus la descoperirea
mai multor terapii care au drept tinta celulele B.
Spre deosebire de medicatia imunosupresoare,
noile terapii care tintesc anumite functii ale
celulelor B au facut posibild descoperirea unui
tratament in unele forme de lupus eritematos.

care achieved a significant improvement in
patient response rate, and increased time to-first-
flare compared with placebo plus standard care
[19,20,21]. Based on these results, FDA recently
approved Belimumab for the treatment of SLE
[14]. Belimumab is the first and only biologic to
show consistent efficacy in SLE.

An alternative approach to block BlyS is
atacicept (known as TACI-Ig). It is a soluble
transmembrane activator and calcium-modulator
and cyclophilin ligand interactor (TACI) receptor
and binds BLyS and APRIL with antagonistic
effects. A Phase II/IIl study in generalized
systemic lupus erythematosus with the aim to
reduce flares is recruiting; another Phase II/1II
study in lupus nephritis where atacicept has been
added to MMF, with the aim to improve renal
response, has been terminated [7].

Ocrelizumab a recombinant humanised
monoclonal anti-CD20 antibody has been studied
in Phase III trials in extrarenal SLE (BEGIN
study) [8] and lupus nephritis (BELONG study)
[4]. Dosing of ocrelizumab has been stopped in
trials of SLE, firstly in the BEGIN study [8]
following the negative outcome of a similar study
design with the anti-CD20 antibody rituximab
(see above), and more recently in the BELONG
study [4], due to an imbalance in serious
(including  opportunistic) infections with
ocrelizumab in combination with standard of
care (compared to standard of care alone), and
following the negative outcome of the rituximab
lupus nephritis study.

New monoclonal antibodies targeting CD20
have been developed which are fully humanized
— ofatumumab and GA-101-R05072759 — or 90%
humanized - veltumumab [24]. They have
mainly been applied to patients with lymphoma
or rheumatoid arthritis. No data regarding SLE
are available.

Conclusions

Progress in technology has led to the variety
of B-cell-directed therapies. In contrast to general
immunosuppressants, novel treatments that
interfere with specific aspects of B-cell functions
create the possibility of developing targeted
therapeutic approaches for specific sub-
populations of lupus patients.
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Figura 1: Tinte posibile si medicamente eficiente asupra celulelor B si T in terapia LES [23].

Figure 1. Potential targets and relevant drugs in connection with B and T-cells in the management of SLE [23]

Abrevieri: TNF « - Factorul alpha de necrozd tumorald; IFNoy/y- Inerferonul alpha si gamma; IL- interleukina; mAb- anticorp

monoclonal; BLyS- stimulatorul limfocitului B;APRIL- ligantul indus de proliferare; CTLA-4- antigenul 4 asociat limfocitului T
citotoxic.

Abbreviations: TNF-o:: tumor necrosis factor alpha, IFN-o/y: interferon alpha and interferon gamma, IL: interleukin, mAb:

monocloral antibodies, BLyS: B lymphocyte stimulator, APRIL: proliferation inducing ligand, CTLA-4: Cytotoxic T
lymphocyte-associated antigen 4.
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Figura 2: Potentiale tinte viitoare si medicamente eficiente asupra celulelor B si T in terapia LES [15]

Figure 2. Potential future targets and relevant drugs in connection with B-cells and T-cells in the management of systemic lupus

erythematosus (SLE) [15].

Abrevieri: MHC- complexul major de histocompatibilitate; CsA- ciclosporina A; IL-2- interleukina 2; mAb- anticorp monoclonal;
IFN- interferon; TNF- factor dr necroza tumoral; BAFF- factorul de activare a celulelor B; BLyS- stimulatorul limfocitelor B

Abbreviations: MHC, major histocompatiability complex; CsA, cyclosporin A; IL-2, interleukin-2; mAb, monocloral antibodies;
IFN, interferon; TNF, tumor necrosis factor; BAFF, B-cell activating factor; BLyS, B lymphocyte stimulator

Desi existd numeroase medicamente bio-
logice, cu tintd specificd pe diversii receptori ai
limfocitelor, doar cateva si-au dovedit utilitatea.
Dintre acestea, belimumabul a fost singurul
medicament biologic care a reusit s modereze
activitatea bolii lupice. Sunt numeroase incercari
de tratament in care se asociazd medicatia
,clasica” (corticoizi si citostatice) cu doze prin
tatonare cu biologice. Asta Inseamnd cd nici o
medicatie actuala nu este pe deplin satisfacatoare
pentru a induce o remisiune stabila si solidd a
lupusului.

Intrat in redactie: 4.10.2011
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Although there are many biological agents,
which are targeting -specific cell receptors, few
have proven useful. Of these, belimumab was the
only biological medicine that has managed to
moderate lupus disease activity. There are many
trials in which treatment is an association
between classical terapy "(corticosteroids and
chemotherapy) and exploratory biological dose.
This means that any current medication is not
fully satisfactory to induce solid and stable
remission in lupus eritematosus disease.

Received: 4.10.2011
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Tabelul 1. Terapii biologice si locul lor de actiune (Sybile Thoma-Uszynski and Rudiger Eming)

SUBSTANTA

TINTA

TIP

Inhibitori ai activarii limf T
Alefacept (LFA3TIP)
CTLA4-Ig (BMS 188667)
IDEC 114

Inhibitori ai migratiei limf T

Efalizumab (hul124)

CDP 850

Bimosiamose (TBC-1269)
Efomycine M

Scaderea activitatii limf T
DAB398IL-2 (denileukin diftitox)
Siplizumab /MEDI-507
OKT3

Visilizumab

HuMax-CD4

OKTcdr4a

Basiliximab

Daclizumab

Depletia celulelor B
IgGImADb

Rituximab

Tolerogeni ai celulelor B
Belimumab

Depletia limfocitelor

Campath-1H/Alemtuzumab

Blocanti ai activitatii citokinelor inflamatorii

Infliximab
Atlizumab
Etanercept
ABX-IL8

HuZAF /Fontolizumab

CD2-LFA-3-interactiune
CD80/CD86 costimulare

CD80 costimulare

CD1la umanizat
(LFA-1-ICAM-interactiune)
E-selectin humanized
anti-selectind-pan

P- si E-selectine

IL-2R
CD2
CD3
CD3
CD4
CD4
CD25
CD25

CD20

BLyS blocanti

CD52 umanizat

TNF o

IL-6R

TNF a

IL-8

IFN y

proteind de fuziune
proteina de fuziune himerica

mADb primar

IgG1, mAb

mADb
moleculd mica

moleculd micd

proteina de fuziune
mAb umanizat
gG2a mADb murin
mADb umanizat
mADb uman

IgG4 mAb umanizat
IgG1 mAb umanizat

umanizat

IgG1 mAb himeric

mAB complet uman

IgG1 mAb

IgG1 mAb himeric
mAb umanizat
proteind de fuziune
mADb uman

mADb umanizat
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Table 1. Biologic therapies and their sites of action (Sybile Thoma-Uszynski and Rudiger Eming)

SUBSTANCES

TARGET

TYPE

Inhibition of T cell activation
Alefacept (LFA3TIP)
CTLA4-Ig (BMS 188667)

IDEC 114

Inhibition of T cell migration

Efalizumab (hul 124)

CDP 850

Bimosiamose (TBC-1269)
Efomycine M

Reduction of activated T cells
DAB398IL-2 (denileukin diftitox)
Siplizumab /MEDI-507

OKT3

Visilizumab

HuMax-CD4

OKTcdr4a

Basiliximab

Daclizumab

Depletion of B cells
Rituximab

B-lymphocyte tolerogens
Belimumab

Depletion of lymphocytes

Campath-1H/Alemtuzumab

Infliximab
Atlizumab
Etanercept

ABX-IL8

HuZAF /Fontolizumab

Blocking the activity of inflammatory cytokines

CD 2-LFA-3-interaction
CD 80/CD86 costimulation

CD 80 costimulation

CD 11a humanized
(LFA-1-ICAM-interaction)
E-selectin humanized
anti-pan-selectin

P- and E-selectin

IL-2R
CD2
CD3
CD3
CD4
CD4
CD25

CD25

CD20

BLyS blockers

CD52 humanized

TNF a

IL-6R

TNF o

IL-8

IFN©

fusion protein
chimeric fusion protein

primatized mAb

IgG1, mAb

mADb
small molecule

small molecule

fusion protein
humanized mAb
murine IgG2a mAb
humanized mAb
human mAb
humanized IgG4 mAb
chimeric IgG1 mAb

humanized IgG1mAb

chimeric IgG1 mAb

fully human mAB

IgG1 mAb

chimeric IgG1 mAb

humanized mAb

fusion protein

human mAb

humanized mAb
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Tabelul 2. Terapii biologice propuse pentru tratamentul LES [23]

AGENTI BIOLOGICI

REZULTATE PRINCIPALE

Celule B tinta
Anticorp Anti-CD20

Rituximab

Ocrelizumab
Anticorp Anti-CD22
Epratuzumab
Tolerogeni ai limf B
Abetimus

Edratid

Belimumab
Atacicept

Celule T tinta si blocanti costimulatori
Abatacept

IDEC-131
Efalizumab
AMG557

Sirolimus

Inhibitori ai citokinelor
Anti-TNF-a
Anti-IFN-a./-y
Infliximab
Sifalimumab
Rontalizumab

AMG 811

Anti-1L-1

Anakinra

Anti-IL-6
Tocilizumab
Anti-IL-10

B-N10a

Eficient in tratamentul LES refractar
Imbunitatiri in activitatea bolii

Nici un efect pe nefrita lupica proliferativa

Nici un efect pe nefrita lupica

Imbunatatiri in studiul BILAG

Reducerea dozelor de corticoizi, profil mai sigur

Nici un beneficiu pe termen lung la pacientii cu nefrita lupica

Nici un rezultat obtinut BLyS blocanti
Reducerea activitatii bolii si a unor noi recaderi

Scdderi semnificative ale titrurilor de anticorpi IgM si IgG
Imbunatatiri in LES cu manifestiri care nu ameninta supravietuirea
Nici un efect clinic la pacientii cu LES

Reducerea manifestarilor cutanate in LES

Nici un rezultat obtinut

Sigur de folosit si eficient in LES refractar

Beneficiu pe termen lung in nefrita lupica

Nici un rezultat obtinut

Nici un rezultat obtinut

Nici un rezultat obtinut

Imbunatatiri in artrita lupica

Imbunatatirea raspunsului clinic si serologic

Imbunitatiri in activitatea bolii
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Table 2. Biological therapies proposed for SLE treatment [23]

BIOLOGIC DRUG

MAIN RESULTS

B-cell targets
Anti-CD20 antibody

Rituximab

Ocrelizumab
Anti-CD22 antibody
Epratuzumab
B-lymphocyte tolerogens
Abetimus

Edratide

BLyS blockers
Belimumab

Atacicept

T-cell target and co-stimulatory blockers
Abatacept

IDEC-131

Efalizumab

AMG557

Sirolimus

Cytokine inhibition
Anti-TNF-o
Anti-TFN-a./y
Infliximab
Sifalimumab
Rontalizumab

AMG 811

Anti-IL-1

Anakinra

Anti-IL-6

Tocilizumab Anti-IL-10

B-N10a

Effective in treating refractory SLE

Improvements in disease activity

No benefit in proliferative lupus nephritis

No benefit in lupus nephritis

Improvement in BILAG scores

Reduction in corticosteroid doses with a good safety profile

No long-term benefit in patients with lupus nephritis

No results released

Reduction in activity and new flares

Significant decrease in IgM and IgG levels

Improvements in non-life- threatening SLE manifestations
No clinically effective in human SLE

Reduction in cutaneous SLE manifestations

No results released

Safe and effective for refractory SLE

Long-term efficacy for lupus nephritis

No results released

No results released

No results released

Improvements in SLE arthritis

Improvements in clinical and serologic responses

Improvements in disease activity
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