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ABSTRACT

Systemic lupus erythematosus (SLE) is a heterogeneous disease, in which B lymphocyte activation
and chronic inflammation play the key role. Both the disease itself and its treatment cause damage to
multiple organs and systems. So far, despite intensive treatment, disease remission has been achieved
in few patients, and the ratio of organ complications has increased significantly. This is caused by
a long-term glucocorticoid therapy with a relatively rare use of immunosuppressive drugs. With a new
treatment strategy and modern immunotherapy, it is possible to reduce the mortality rate, limit multiple-
-organ damage, thereby significantly improving the quality of life and prognosis of patients with SLE.
The “treat-to-target” strategy enables targeted treatment resulting in a long-term symptom remission.
It is based on an intensive immunosuppressive treatment with simultaneous reduction of glucocorticoid
doses, and limiting their use solely to exacerbations in disease activity. The current idea for treatment
is also the conscious use of the beneficial potential of background SLE treatment including antimalarial
agents and standard immunosuppressive therapy. With the first biological agent approved for SLE treat-
ment, the new age of therapy has dawned. Biologics offer new prospects and possibilities to induce

clinical and immunological remission of SLE.

Introduction ~ Systemic lupus erythematosus (SLE)
is one of the most interesting and heterogeneous
inflammatory diseases, diagnosed and treated
within the field of clinical rheumatology. It is as-
sociated with multiple system and organ damage
affecting all cells in the body and has an autoim-
mune background. The variability of symptoms
is reflected by the lack of clear-cut classification
criteria for SLE. For many years, its treatment has
been based more on practical experience than on
reliable scientific data and generally accepted uni-
form standards. Thus, daily decisions on treat-
ment options are often challenging.

There are more and more reliable data from
anumber of clinical studies and long-term follow-
ups of patients with SLE. Therefore, the view on
its therapy has been changing. Its aim is not only
to reduce or eliminate disease symptoms and ac-
tivity but to induce long-term remission, thus lim-
iting organ complications caused by the disease
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itself and applied treatment. Currently, the main
objective of therapy is to reduce the severity of
exacerbations and prolong the periods between
successive episodes. At the same time, the ther-
apy aims at reducing the demand for glucocorti-
coids (GC), so far considered as a standard back-
ground treatment. It was proved, however, that
prolonged GC use is the main cause of compli-
cations and irreversible organ damage. The SLE
treatment based on a long-term use of high-dose
GCs and available immunosuppressive and an-
timalarial drugs has not produced desirable ef-
fects. Nonetheless, recent years have not only
brought a new strategy and treatment opportu-
nities but also disclosed a considerable needs for
the best therapy.

Currently, most patients are characterized by
moderate or high disease activity. It is indepen-
dent of its duration and methods used for the as-
sessment of disease activity. In the course of SLE,
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there is a high risk of successive flare-ups. Anoth-
er problem is poor long-term prognosis. A de-
creased quality of life of patients with SLE com-
pared with the healthy population results not
only from multiple-organ symptoms of the dis-
ease but also from psychological and social fac-
tors. This is mainly the result of a chronic use of
highly toxic immunosuppressive drugs, particu-
larly GCs. Only half of the patients with moder-
ate and severe SLE are fully satisfied with treat-
ment results, while, paradoxically, rheumatolo-
gists have shared the opinion for many years that
the effectiveness of the standard therapy is satis-
factory. Possibly, this opinion results from ther-
apeutic successes and, after all, a significant re-
duction in the mortality of patients observed in
recent years. Although the overall mortality rate
is high (in young patients aged between 16 and
24 years, it is more than 19-fold higher than in
the healthy population), during the last 4 years,
the average survival increased to 15 years from
diagnosis. Currently, the majority of patients
(79%) survive for over 20 years from diagnosis.
On the other hand, data from various reports
show that reduced mortality is accompanied by
an increasing number of patients in whom ir-
reversible organ changes significantly worsen
the quality of life and enhance the risk of cardio-
vascular and other diseases.'?

At the current state of knowledge based on
evidence-based medicine (EBM), the available
therapeutic recommendations are still subopti-
mal because their strength is insufficient as evi-
denced by few strong recommendations — 1A and
1B. Only 4 of 26 available recommendations are
classified 1A or 1B. This group includes the fol-
lowing recommendations: use of GCs in SLE (1A);
administration of mycophenolate mofetil (MMF),
cyclophosphamide, angiotensin Il inhibitors, and
angiotensin II receptor antagonists not recom-
mended in pregnant SLE patients (1A); induc-
tion of lupus nephritis (LN) treatment with cy-
clophosphamide (1B) or MMF (1B). The strength
of 15 other recommendations is classified only as
2D. Moreover, 2 clinical studies that investigated
the use of rituximab and abatacept have been crit-
icized for violating the principles of EBM.*5 How-
ever, it should be highlighted that long clinical ex-
perience and data from patient registries and nu-
merous clinical studies on biological agents, bio-
markers, and stem cells have led to the develop-
ment of new treatment strategies and approval
of new drugs for the treatment of SLE, such as
belimumab, a monoclonal anti-BLyS antibody,
which has already been used in clinical practice
in some Polish centers.

New treatment strategy Treatment of SLE con-
tinuously evolves. Currently, we follow the guide-
lines of the European League Against Rheumatism
(EULAR) from 2008° and those of the American
College of Rheumatology (ACR) from 20127 con-
cerning LN. Nevertheless, they do not resolve
all issues relating to SLE treatment. The main

directions for a new strategy include the anal-
ysis of benefits of treatment with chloroquine
(CQ) or hydroxychloroquine (HCQ), reduced
use of GCs in favor of other more beneficial im-
munosuppressive therapies, and reduced use of
high-dose cyclophosphamide (CTX). The launch
of belimumab in 2011, the first biological agent in
SLE treatment, has begun a new era in the ther-
apy of SLE.®® This new turn in the approach to
an SLE patient is known as organ-specific thera-
py. The clinical course of the disease can be mani-
fested by renal, skin, muscle, and joint symptoms,
or it may have a form of severe hematological dis-
orders or treatment-resistant neurological symp-
toms in the case of neuropsychiatric SLE. There-
fore, organ-specific treatment is justified because
serious symptoms, for example, from the kidneys
or the nervous system, should be managed by in-
tensification of therapy.

The level of disease activity is important when
deciding on the therapy or its intensification. Un-
til recently, there have been no objective measures
to assess SLE activity. Now, there are activity and
severity scores such as: Systemic Lupus Erythe-
matosus Disease Activity Index (SLEDAI), British
Isles Lupus Assessment Group (BILAG), or Sys-
temic Lupus International Collaboration Clinics/
American College of Rheumatology Damage In-
dex (SLICC)."® However, these tools are quite com-
plex and their use in daily clinical practice is lim-
ited. Nonetheless, the knowledge of these tools
facilitates a more objective assessment of the dis-
ease activity and correct therapeutic decisions.
Hydroxychloroquine/chloroquine Antimalarial
agents, one of the oldest in rheumatology, are
considered as a background therapy in patients
with SLE. They are known to have multidirec-
tional beneficial effects and to reduce mortali-
ty."! So far, they have been used in combination
with GCs for mild disease with skin and joint in-
volvement.? However, they are currently applied
in all patients in combination with any new drug
modifying the course of SLE. Antimalarials have
an immunomodulatory effect by increasing lyso-
somal pH, inhibiting Toll-like receptors 9, 7, and
8, and inhibiting the synthesis of interferon-a.
They also reduce mortality'>'* and the number of
flare-ups'® as well as limit damage to various or-
gans.'8"7 Metabolic benefits of HCQ and CQ are
presented in TABLE 1. They have an antiaggregato-
ry effect, particularly in SLE associated with an-
tiphospholipid syndrome,' and hypolipemic ef-
fect. Moreover, they increase bone mineral den-
sity, allow to reduce GC doses, and have antiath-
erosclerotic effects. CQ or HCQ is recommended
throughout the disease course, including during
remission and flare-up. Both drugs may be used
during pregnancy and lactation.!"'8-2%

Rheumatologists and ophthalmologists have
raised concerns about possible toxic effects of
antimalarials, particularly on the retina. How-
ever, in 4 clinical studies including 647 patients
treated with CQ for over 10 years, toxic effects on
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TABLE 1

Effectiveness of antimalarial drugs according to the available data

Quality Clinical efficacy HCa/Ca Data
of evidence
4 randomized controlled trials'™:'819
reduction of SLE activity (during 4 prospective studies?’-?2
19,21,22 HCa/ca . .
pregnancy)'®2" 2 retrospective cohort studies
1 retrospective data of extended randomized controlled trial
high 1 case-control trial'?
reduction in mortality HCQ/ca 1 prospective study'
1 case-control with propensity analysis'*
significant reduction 2 randomized controlled trials'®'?
. g . HCQ/Ca )
in glucocorticoid use 1 prospective study?°
increase in BMD HCQ 2 cross-sectional studies
5 prospective studies
moderate protecting against thrombosis HCa/Cca 2 cross-sectional studies
1 retrospective study
protecting against organ damage'®"’ HCQ 2 prospective studies
. 1 randomized controlled trial
reduction of severe flares' HCQ ) . .
1 retrospective data of extended randomized controlled trial
low beneficial effect . )
. HCQ/CQ 7 prospective cohort studies
on lipid serum levels
protecting against osteonecrosis HCQ 1 case-control study
I reduction in vitamin D levels HCQ 1 cross-sectional study
very low
y reduction in atherosclerosis HCQ/Cca 8 cross-sectional prospective studies

Abbreviations: BMD — bone mineral density, CQ — chloroquine, HCQ — hydroxychloroquine, SLE — systemic lupus erythematosus

TABLE 2 Immunosuppressive and immunomodulatory therapy in systemic lupus erythematosus (modified and based on Merill)?®
Therapy Mild lupus Moderate and severe lupus LN induction remission LN maintenance therapy Refractory lupus
HCa/ca + + + + +
AZA + + +
MTX + +
CsA +
MMF + + + +
CTX + +

Abbreviations: AZA — azathioprine, CsA — cyclosporine A, CTX — cyclophosphamide, LN — lupus nephritis, MMF — mycophenolate mofetil, MTX —
methotrexate, others — see TABLE 1
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the retina were observed only in 2.5% of the cas-
es. In 6 other clinical studies including 2043 pa-
tients treated with HCQ over a similar period of
time, the side effects were observed in 0.1% of
the patients."” Currently, a safe cumulative dose
is 460 g for CQ and 1000 g for HCQ. A standard
ophthalmic examination at baseline and every
5 years during follow-up is recommended only for
patients with risk factors for eye complications.?*

Immunosuppressive drugs In patients with moder-
ate and severe multiple organ involvement, the treat-
ment of choice is immunosuppressive therapy. Its

effectiveness may be enhanced by the early start of
the treatment, achievement of the maximum effec-
tive dose tolerated by the patient, proper manage-
ment, and, in particular, low incidence of possible

side effects. If no clinical effects are observed, it is

important to react quickly and change the drug or

include biological agents (TABLE 2).25

Azathioprine (AZA), used since 1960s, meth-
otrexate (MTX), or cyclosporine A (CsA) have
been well known and used for many years. MMF,
used by rheumatologists for a relatively short
time, seems to be a good choice for the treat-
ment of renal and extrarenal symptoms. Cau-
tion is recommended in the use of AZA and any
increase in its doses should be well controlled
because of possible hematological and hepatic
complications.?®?” Wider application of AZA may
be hindered by genetically predisposed deficien-
cy of the enzyme metabolizing AZA or a genetic
polymorphism of other components of this path-
way. MTX is used if arthritis symptoms predom-
inate; however, according to experts, its doses
should not exceed 15 to 20 mg/wk. In the Unit-
ed States, MTX is rarely used for this indication.
For many years, CsA has been used in the treat-
ment of LN. Currently, in individual cases, it may
be an alternative to other drugs in recurrent,
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treatment-resistant SLE but its use is not gen-
erally recommended.

Serious multiple-organ symptoms often re-
quire more aggressive immunosuppressive ther-
apy with CTX. The remission-inducing treatment
should be intense, but relatively short, to min-
imize side effects. Currently, much smaller CTX
doses are tried, reducing the infection risk and
the possible toxic effect. An effective and pre-
ferred treatment regime inducing remission in
LN is intravenous administration of CTX every
2 weeks (6 pulses of 500 mg at a total dose of
3 g).28 Although there are no randomized stud-
ies, the above regime is successfully applied in
the therapy of other multiple-organ symptoms.
Some centers still prefer treatment with CTX puls-
es at 1000 mg dose per 1 infusion every month.

MME is an alternative to CTX, which actson T
and B cells by inhibiting synthesis of purine nu-
cleotides and thus blocking their proliferation. It
is an oral immunomodulatory agent of high po-
tency comparable to CTX. The advantages of CTX
include intravenous administration, better com-
pliance, and relatively low costs. MMF is a safe
and well-tolerated drug, which is associated with
lower infection rates, lower toxicity, and greater
effectiveness than those of CTX in non-Cauca-
sian patients. MMF is also much safer in patients
planning pregnancy. A target MMF dose in Cau-
casian patients is 3 g/d, and treatment benefits
can be expected after 8 weeks.

Treatment of lupus nephritis In 2012, the ACR
published recommendations for the manage-
ment of patients with SLE and kidney involve-
ment.?® The recommended treatment strategies
are based on classification of active nephritis. Ac-
cording to the current guidelines, classes II to V of
LN require immunosuppressive treatment (class
Ilesions are too mild and class VI too severe to re-
quire this treatment). The strongest recommenda-
tion concerns oral or intravenous GC-pulse ther-
apy, and CTX or MMF used to induce remission
in proliferative nephritis.?’ In LN, a response to
first-line immunosuppressive therapy is achieved
in 80% of the patients. Recurrence is observed in
35% of the patients, and in 10% of these patients,
it leads to end-stage renal disease. Thus, after re-
mission, maintenance therapy is introduced to

prevent recurrence. In LN, the longest time to
treatment failure is achieved by using CTX to in-
duce remission and then by maintaining it with
MME. This regime proved more effective than
AZA 30 If severe lupus nephropathy recurs, re-
mission-inducing treatment with CTX is recom-
mended, and if it proves unsuccessful, then use
of off-label rituximab (RTX) is advised. Most ex-
perts recommend to maintain immunosuppres-
sive treatment in SLE patients with kidney in-
volvement for 5 years, or even longer. An im-
portant component of treatment in LN patients
is an adjunctive therapy that reduces addition-
al factors affecting the kidneys and is highly rec-
ommended in all patients.?® Apart from contin-
uous use of HCQ/CQ (level ), in case of protein-
uria of 20.5 g/d (level A) or hypertension (target
blood pressure, <130/80 mmHg), angiotensin-
-converting-enzyme inhibitor or its receptor an-
tagonists should be used. Statins should be in-
cluded if low-density lipoprotein levels exceed
100 mg/dl (level C). If antiphospholipid antibod-
ies are detected or nephrotic syndrome is diag-
nosed, use of acetylsalicylic acid should be con-
sidered as a standard anticoagulant treatment.
In pregnant SLE patients with symptoms of in-
ternal organ involvement, use of AZA at a daily
dose of up to 2 mg/kg is acceptable.

Despite the wide use of immunosuppressive
drugs and their relatively good availability, their
treatment potential does not seem to be maxi-
mized.?? On the other hand, clinical studies still
show their limited effectiveness.

Nevertheless, there is still no standard ap-
proach to SLE treatment. Thus, to improve
long-term treatment results, the therapeutic pro-
cedure must be highly individualized and numer-
ous factors should be considered: age, advance-
ment of lesions, tolerance to various treatment
method, and patient’s compliance.

Glucocorticoid therapy A modern approach to GC
treatment in SLE is to use these agents only in ex-
acerbation and avoid them in a long-term thera-
py because of the increasing rate of organ dam-
age. An effective immunosuppressive treatment
(CTX, MME, AZT) should induce low disease ac-
tivity or remission and allow to reduce or even
discontinue the use of GCs. However, most pa-
tients require a long-term use of GCs although
it is associated with an increasing rate of organ
lesions. After 15 years of standard long-term GC
therapy, organ damage is observed in almost 50%
of the patients (FIGURE 1).?

Complications in the musculoskeletal sys-
tem are observed in 25% of the patients and
in the central nervous system in 15% of the pa-
tients. They often conceal the clinical picture of
the disease itself leading to an unjustified increase
in the GC doses, which causes further damage.
The extent of organ damage depends on dosage.
Low prednisone doses of up to 6 mg/d are as-
sociated with low probability of organ damage
but it significantly increases with higher doses
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TABLE 3 Prednisone exposure dose in patients with systemic lupus erythematosus
and induced chronic organ damage vs. patients not receiving glucocorticoids

Prednisone dose, mg/d Hazard ratio

0-6 1.16
6-12 1.50
12-18 1.64
>18 2.51

FIGURE 2 Lupus
immunotherapy
Abbreviations: Ab —
antibody, Ag — antigen,
anti-BLyS — anti-B-
-lymphocyte stimulator,
anti-C5 — antibody against
complement component 5,
anti-CD20 — anti-CD20
antibody, anti-CD22 — anti-
CD22 antibody, APC —
antigen-presenting cell, B
— B lymphocytes, CD28 —
cluster of differentiation
28, CD40 — costimulatory
protein, CD40L — CD40
ligand, CTLA4 — cytotoxic
T-lymphocyte antigen 4,
IL-10 — interleukin 10,

IL-6 — interleukin 6, INF-a —
interferon-a, T—

T lymphocytes, TNF-a

— tumor necrosis factor-a,
others — see TABLE 2
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(taBLE 3).31:32 Of note, these complications result
from a cumulative dose, to which a patient has
been exposed during long-term treatment. Isch-
emic heart disease, bone fractures, or cataract re-
sult from a cumulative dose of GCs administered
orally for a long time. On the other hand, hyper-
tension, diabetes, thrombotic complications, or
avascular necrosis are side effects of high-dose
therapy. The use of GCs also increases the risk of
complications related to traditional risk factors
of cardiovascular diseases. One-third of SLE pa-
tients show mitral valve defect on echocardiogra-
phy, which is a particularly unfavorable outcome
of long-term therapy with GCs and requires much
more attention from a clinician.?® Long-term
treatment with prednisone, even at low doses,
significantly increases the risk of ischemic heart
disease. An increasing body of reliable evidence
forces rheumatologists to change the traditional
approach to long-term treatment with SLE and
be more reasonable and careful in the adminis-
tration of GCs.

Another argument for not using GCs for
long-term treatment is its significant effect on
the risk of infection, particularly in the first
4 weeks of treatment and with the increasing
dose.3* Despite the general opinion of rheumatol-
ogists, immunosuppressive therapy dose not pre-
dispose to infectious complications to the similar

extent as GCs. Thus, safe immunosuppression
controlling SLE activity enables to minimize or
discontinue GC doses.

Long-term administration of GCs offers a sense
of comfort to patients, thus increasing their qual-
ity of life. However, patients usually recognize
the benefits of GCs but are completely unaware of
possible late complications. Full satisfaction and
effectiveness of SLE treatment cannot be achieved
until risk of complications and organ damage is
not fully eliminated. By maximizing the poten-
tial of immunosuppressive therapy and combin-
ing it with new treatment possibilities offered by
monoclonal antibodies, a more optimal, effective,
and safer treatment can be achieved.

Modern therapies for systemic lupus erythemato-
sus  Growing knowledge about immune response
and apoptosis abnormalities in the pathogenesis
of SLE allows to identify target cells and protein
molecules that could be used in the background
treatment. This area of immunology forms the ba-
sis of a so called “treat-to-target” strategy that
could certainly include SLE immunotherapy. Bet-
ter availability and lower cost of modern technol-
ogies facilitate production of new biopharmaceu-
ticals (usually monoclonal antibodies, which tar-
get the disease significantly more precisely than
other traditional therapies).

Defects in cellular transmission between B and
T cells, resulting in B-cell overreaction and over-
production of autoantibodies, are thought to be
the cause of underlying disorders in SLE. Thus,
identifying biomarkers for specific individual de-
fects in cellular transmission pathways may be
crucial for developing future target therapies in
SLE (FIGURE 2).%

Modern therapies modulating the course of
SLE include antiproliferative therapy inhibiting

CD-40L
anti-BlyS MMF — T CD28/TLA4
costimulating
anti-CD22 / \— molecules
anti-CD20 B7
cytokines: APC
CD-40 IL-10 /
L. ‘ Lo
INF-o anticytokine
TNF-a drugs
Ab Ag| —>  complement
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TABLE 4

Novel immunotherapy in patients with systemic lupus erythematosus

Novel immunosuppressive or immunomodulatory therapy for SLE

antiproliferative immunosuppression
(T and B lymphocytes)

MMF

therapy targeted on B lymphocytes

anti-CD20 (rituximab, ocrelizumab)
anti-CD22 (epratuzumab)
anti-BLyS (belimumab)
anti-TACI-lg (atacicept)

anti-IL-10

inhibitors of costimulating molecules

CTLA4-Ig (abatacept)
anti-CD40 ligand

anticytokine therapy

anti-TNF-a

anti-IL-10

anti-IL-6R (tocilizumab)

anti-INF-a (rontalizumab, sifalimumab)
anti-TWEAK

complement inhibition therapy

anti-C5b-9

nonspecific immunotherapy

intravenous immunoglobulins

peripheral blood stem cell
transplantation

Abbreviations: see TABLES 1 and 2 and FIGURE 2

B and T cells, blockers of costimulating molecules,
anticytokine therapies, anticomplement antibod-
ies, and other nonspecific methods of immuno-
therapy, such as intravenous administration of
immunoglobulins or even bone marrow trans-
plantation (TABLE 4).

Access to most of these methods is significant-
ly limited. Belimumab has been approved and
widely accepted but it is still unavailable as a re-
imbursed drug in Poland. A significant majority
of these methods are currently being tested in
clinical trials (e.g., epratuzumab).3

SLE is characterized by overproduction of an-
tibodies by B cells; therefore, the development of
therapies targeting B cells is crucial. Monoclonal
antibodies may cause a total or partial B-cell de-
pletion or inhibit factors supporting their sur-
vival.¥’ The first biological drug approved for SLE
treatment is belimumab, an antibody blocking
the activity of soluble B-lymphocyte stimulator
protein (BLyS). BLyS is involved in maturation,
differentiation, and survival of B cells. It is a cy-
tokine belonging to a tumor necrosis factor (TNF)
ligand superfamily that plays a role of an impor-
tant B-cell growth factor. Studies have shown that
in patients with SLE, BLyS levels are increased,
and in 20% to 30% of the patients they correlate
with the levels of SLE-specific anti-dsDNA anti-
bodies. Increased BLyS levels are a predictor of
exacerbations and marker of disease activity.-3°

Belimumab is a human IgG1 monoclonal an-
tibody specifically inhibiting BLyS molecules. It
has been approved for treatment of SLE with
high immunological activity. It is used at a dose
of 10 mg/kg body weight intravenously once
a month and is well-tolerated with no signifi-
cant side effects. In a clinical study, it was used
together with standard immunosuppressive
therapy and GC. Half of the patients received

immunosuppressants, 70% received HCQ/CQ,
and 30% to 40% prednisone at a daily dose ex-
ceeding 7.5 mg. Patients who were additionally
treated with belimumab showed significant clini-
cal and immunological improvement and reduced
disease activity according to the SLE Responder
Index.*#0-41 Biological therapy is most beneficial in
patients with predominating joint, muscle, skin,
and hematological symptoms and immunologi-
cal activity (increased anti-dsDNA antibody lev-
els and reduced levels of C3 and/or C4 comple-
ment component).*! Moreover, in a group of LN
patients, a better response to treatment was ob-
served for proteinuria at a level of 0.5 to 2.0 g/d
(20%) than for that at a level exceeding 2.0 g/d
(6%). Unfortunately, clinical studies have shown
that the full effect of belimumab was achieved
only after 52 weeks of therapy. However, data
from daily clinical practice is more optimistic and
more promising than the results of the clinical
studies.

Rituximab (RTX) is a biological drug known for
its effectiveness in the treatment of rheumatoid
arthritis and can be used for SLE. It is a monoclo-
nal anti-CD20 antibody causing long-term B-cell
depletion. Expectations concerning use of RTX
for SLE were high before a clinical study phase
was started, because of positive practical experi-
ence. However, the available data do not confirm
the effectiveness of rituximab in this group of pa-
tients. Randomized controlled trials in patients
with extrarenal SLE (EXPLORER trial) and with
class IIT or IV LN (LUNAR and BELONG, respec-
tively) were unsuccessful.54? Nevertheless, RTX
is still a necessary off-label option in patients
with recurring LN, neuropsychiatric SLE, severe
thrombocytopenia, leucopenia, and catastroph-
ic antiphospholipid syndrome.*3-* Clinical stud-
ies were also conducted in rheumatoid arthritis
and SLE with the humanized anti-CD22 antibody,
ocrelizumab; however, they were discontinued be-
cause of low effectiveness and possible side effects.

Another highly anticipated drug in SLE is

abatacept. However, the results of randomized
clinical trials are not promising. In SLE, sig-
nal transmission between the B cell, antigen-
-presenting cell (APC), and T cell is disrupted.
Abatacept is a recombined human fusion pro-
tein of CTLA4 (cytotoxic T-lymphocyte-asso-
ciated antigen-4) costimulatory molecule and
immunoglobulin G. In physiological conditions,
CTLA4 binds to CD80 and CD86 on APC cells and
thus supports full activation of T cells. Despite
the failure of clinical studies, numerous clinical
case reports continue to give hope for the bene-
ficial effect of abatacept in selected cases.’

The CD22 antigen located on B cells and respon-
sible for the control of B-cell function is anoth-
er new target for monoclonal antibodies. Epratu-
zumab is a humanized recombined IgG1 antibody
binding CD22 without an immunomodulating ef-
fect.*® It inhibits the proliferation of autoreactive
B cells without complete depletion of these cells.
It is still tested in clinical trials. Currently, it is
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in phase III and shows positive clinical and lab-
oratory effects as well as a good safety profile.”’

In SLE, apart from the increased BLyS/BAFE/
/APRIL molecule levels, distribution of other
cytokines such as interleukin (IL)-6, IL-21, or
interferon-a (INF-0) is also disrupted. The in-
creased IL-6 level is correlated with the activity
evaluated by the SLEDAI and with anemia. There-
fore, tocilizumab, an antibody binding the IL-6 re-
ceptor, approved for treatment of rheumatoid ar-
thritis, can be an alternative for the treatment of
SLE resistant to standard therapy.*?

The level of INF-a is significantly increased
in SLE patients. The IFN-a-neutralizing effect is
currently being investigated in clinical studies:
rontalizumab is a humanized anti-IFN-a anti-
body and sifalimumab is a fully human antibody.
A significant arthritis component characteristic
for SLE justifies the use of anti-TNF-a. However,
considering the risk of infection caused by SLE
itself as well as combined immunosuppressive
therapy and biologics, this treatment is not ap-
plied. At the same time, its effectiveness is not
fully satisfying.*® There are numerous potential
molecules and cytokines that can become tar-
gets in SLE treatment, such as Toll-like receptors,
interferon-vy, inducible T-cell costimulator, tu-
mor necrosis factor-like WEAK inducer of apop-
tosis, spleen tyrosine kinase, antigen CD40 li-
gand, Janus kinase, or IL-21. However, it is dif-
ficult to find a relationship between the results
of clinical studies and daily clinical practice, and
this is even more challenging for a heterogeneous
chronic disease of unclear etiology.

Because both standard and nonstandard SLE
therapies prove to be ineffective, we often apply
methods justified by our practice and own expe-
rience, for example, intravenous administration
of immunoglobulins.®® Their mechanism of ac-
tion is explained by several hypotheses includ-
ing Fc receptor blockade in the phagocytic cells,
cytokine production inhibition, effect on B cells
crucial for SLE by inhibiting production of anti-
bodies or reduction of T-cell proliferation. How-
ever, the actual mechanism underlying their effect
has not been fully elucidated. So far, only 1 ran-
domized clinical study on immunoglobulins in
LN was published but showed no benefits of their
use. However, it is difficult, if not impossible, to
demonstrate the superiority and benefits of im-
munoglobulins when all other possibilities have
been exhausted and often applied simultaneously.

The variety of immune disorders in systemic
connective tissue diseases often leads to a deci-
sion of using autologous peripheral blood stem
cell transplantation. Before applying this meth-
od, a careful clinical selection of patients should
be conducted by weighing possible risks and ben-
efits. Currently, it is thought that this procedure
may be effective in patients resistant to stan-
dard therapies.

Conclusion The current treatment of SLE fo-
cuses on the objective assessment of disease

activity, rationalization of therapy, and minimiz-
ing its toxicity. Defining targets for treatment, i.e.,
the “treat-to-target” strategy, has become the ba-
sis for the assessment of its effectiveness. Un-
fortunately, with standard treatment, only 3.4%
of the patients achieve remission considered as
no need to use GCs or immunosuppressants.?

However, the question remains of defining
a possible therapeutic success in modern treat-
ment strategy. New drugs, particularly, immu-
notherapy with monoclonal antibodies, allow to
achieve different treatment objectives including
reduction of mortality rate, clinical and immu-
nological improvement, prevention of exacer-
bations, improvement in the quality of life, re-
duced demand for GCs (or even discontinuation),
and reduction in the extent of irreversible dam-
age. The near future will answer the fundamen-
tal question of whether therapeutic success in
lupus treatment will be confirmed in random-
ized clinical trials.
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STRESZCZENIE

Toczen rumieniowaty uktadowy (systemic lupus erythematosus — SLE) jest heterogenna jednostka cho-
robowa, w ktérej aktywacija limfocytow B i przewlekty proces zapalny odgrywaja giéwna role. Zaréwno
sama choroba jak i jej leczenie doprowadza do uszkodzen wielu narzadéw i uktadéw. Dotychczas pomimo
intensywnego leczenia remisje choroby osiggato niewielu pacjentéw, a odsetek powiktan narzadowych
istotnie wzrastal. Byto to efektem stosowania przewlekiej kortykosteroidoterapii, przy stosunkowo
niskim wykorzystaniu lekéw immunosupresyjnych. Dzieki nowej strategii leczenia oraz nowoczesnym
mozliwo$ciom immunoterapii, mozliwe jest obnizenie $miertelno$ci, ograniczenie wielonarzagdowych
uszkodzen, a tym samym znaczgca poprawa jako$ci zycia i rokowania chorych z SLE. Strategia leczenia
treat-to-target pozwala na celowane leczenie, ktérego efektem ma by¢ diugotrwata remisja objawoéw.
Opiera sie ona na intensywnym leczeniu immunosupresyjnym przy jednoczesnej redukcji dawek ste-
rydéw i ograniczenia ich stosowania tylko do zaostrzen choroby. Ideg leczenia jest réwniez $wiadome
wykorzystanie korzystnego potencjatu leczenia podstawowego SLE jakim s3 leki antymalaryczne oraz
standardowa terapia immunosupresyjna. Wraz z zarejestrowaniem do leczenia tocznia SLE pierwszego
leku biologicznego, nastata nowa era. Nowoczesne terapie, a zwtaszcza leki biologiczne niosg ze sobg
nowe perspektywy i mozliwos$ci indukcji remisji klinicznej i immunologicznej SLE.
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