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ABSTRACT
In 2020 many contributions have been
produced on SLE. Our critical digest of
the recent literature will be focused on
genetic factors that contribute to the development of the disease, novel potential
therapeutic targets (including IL-23, IL17, interferons and JAKs), diagnostic
and prognostic biomarkers, classification criteria, clinical manifestations and
comorbidities. We will then present new
treatment options (with a special focus
on belimumab, anifrolumab, tacrolimus,
voclosporin and EULAR/ERA-EDTA
recommendations for the management
of LN) and treat-to-target strategy. Lastly, we will concentrate on some of the
aspects that influence patients’ disease
perception and quality of life.
Introduction
Systemic lupus erythematosus (SLE)
is a complex autoimmune condition
characterised by heterogeneous clinical
manifestations and immunological abnormalities. The purpose of this review
is to summarise the recent literature on
pathogenesis, clinical manifestations
and disease management in SLE. As
in the previous annual reviews of this
series (1-3), we performed a Medline
search of English language articles on
SLE published between January 1st and
December 31st, 2020. We selected the
most relevant papers, excluding case
reports and reviews.
Pathogenesis and emerging
therapeutic targets
The pathogenesis of SLE is still poorly
understood and multiple factors are associated with the development of the
disease, including genetic, epigenetic,
immunoregulatory, ethnic, hormonal,
and environmental factors.
As identified in several studies, the majority of SLE susceptibility genes are
located in non-coding regions. A recent
genome-wide analysis in 4.556 Chi-

nese SLE patients and 9.451 healthy
controls (4) showed an association between the A>G variation at rs13259960
in SLEAR, a long non-coding RNA,
and susceptibility to SLE. In particular,
this polymorphism leads to a downregulation of SLEAR expression and
enhances the apoptosis of peripheral
blood mononuclear cells.
New data are emerging also on the immunological abnormalities that are implicated in the pathogenesis of SLE.
Recently, Lee et al. (5) investigated the
mechanisms of T helper (Th)17 differentiation and their association with
SLE. Naïve CD4+ T cells were cultured
in Th17 polarising conditions and then
treated with different cytokines; the results showed that Th17 differentiation
was promoted by IL-23 through the
phosphorylation of Signal Transducers and Activators of Transcription 3
(pSTAT3), which regulates epigenetic
modifications. Interestingly, in patients
with SLE (n=28), resting Th17 memory cells were characterised by a higher
expression of IL-23R and pSTAT3;
moreover, stimulation with IL-23 significantly increased pSTAT3 expression
in patients with SLE but not in healthy
controls.
Another recent study (6) investigated
the role of IL-17 on plasma cells from
patients with active SLE, inactive SLE
and healthy controls. Researchers identified a subset of IL-17RA/RC+ plasma
cells that, upon IL-17 stimulation, reacted with a potent anti-dsDNA antibody production. This was positively
correlated to increased circulating Th17
cell levels, serum autoantibody levels,
and disease activity both in SLE patients and murine models. Furthermore,
mice deficient for IL-17 or IL-17 receptor C exhibited a diminished plasma
cell response and attenuated renal damage upon lupus induction.
Among other factors that could contribute to the pathogenesis of SLE, it is
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worth mentioning Y-box binding protein 1 (YB-1), a cold-shock protein involved in the regulation of survival in
activated T cells. Meltendorf et al. (7)
analysed its expression in 25 SLE patients and 25 healthy controls, finding
significantly lower levels in apoptosisprone and activated T cells from SLE
patients compared to non-apoptotic and
activated T cells from healthy subjects.
Interesting findings were also described in the study by De Groof et
al. (8), in which researchers analysed
Toll-like receptor 3 (TLR3) expression in HEK293 cells, myeloid-derived
dendritic cells (moDCs) and SLE
skin lesions. TLR3 overexpression
in HEK293 cells amplified apoptotic
responses, production of the Ro/SSA
autoantigen and increased maturation
of moDCs after exposure to UV irradiation; moreover, TLR3 resulted overexpressed in skin biopsies, suggesting
an active role of this molecule in SLE
inflammatory skin manifestations. The
analysis of single nucleotide polymorphisms in TLR3 gene, however, excluded an association with an increased
susceptibility to SLE both in a discovery cohort of 153 patients and 105 controls and in a confirmation cohort of
1.380 patients and 2.104 controls.
Take home messages on pathogenesis
• Genetic variations in long noncoding
RNAs and low levels of YB-1 seem
to predispose to SLE by influencing
the apoptosis of mononuclear cells
in the peripheral blood. (4, 7);
• Growing evidence suggests that IL23 and IL-17 are involved in SLE
pathogenesis, since they have a role
in differentiation and in survival of
T cells (5, 6).
Emerging potential therapeutic
targets: phase I and II studies
Despite recent advances in understanding the molecular pathways that
contribute to the development of the
disease, the complex immune dysregulation and the heterogeneous clinical
manifestations of SLE are still a challenge for targeted treatment.
Among B-cell-directed therapies currently used for SLE management we
find belimumab (BEL) – a monoclonal
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antibody to BLyS specifically approved
for seropositive and refractory SLE
– and (with an off-label prescription)
rituximab (RTX)- a monoclonal antibody to CD20 indicated for the treatment of haematological malignancies,
ANCA-associated vasculitides, pemphigus, Rheumatoid Arthritis (RA).
Recently, some researchers proposed a
combined therapy with RTX and BEL
to prevent B-cell repopulation and clinical relapses. In this regard, the results
of a long-term follow-up of a phase II
study (9) involving 15 SLE patients
showed encouraging results, with 67%
of patients achieving lupus low disease
activity (LLDAS); furthermore, 75%
of patients with lupus nephritis (LN)
achieved a renal response and all patients with anti-dsDNA positivity converted to negative throughout the study.
Another B-cell directed therapy under
investigation is atacicept, a human recombinant fusion protein directed both
to BLyS and APRIL. Last year, Morand
et al. (10) performed a post hoc analysis
on the results of a phase II study (ADDRESS IIo), to evaluate the attainment
of three treat-to-target endpoints (LDA,
LLDAS, remission). The original study
included 306 SLE patients who received weekly atacicept (75 or 150 mg)
or placebo plus standard-of-care for 24
weeks. LDA (SLEDAI-2K≤2), LLDAS
and clinical remission at week 24 resulted more stringent than SLE Responder
Index (SRI)-4 and SRI-6 response, but
were able to discriminate active treatment (150 mg) from placebo, suggesting that these endpoints may be meaningful outcome measures in future SLE
clinical trials.
Since there is growing evidence that
interferons (IFNs) play an important
role in the pathogenesis of SLE, many
IFN-directed agents are currently under
evaluation for clinical use. Recently, a
36-week phase IIb, randomised, double-blind, placebo-controlled trial was
performed to evaluate the efficacy and
safety of the immunotherapeutic vaccine IFN-α kinoid (IFN-K) in 185 patients with active refractory SLE and
positive IFN gene signature (11). Patients were randomised to receive intramuscular injections of IFN-K or placebo. At week 36, IFN-K induced neutral-

ising anti-IFN-α2b serum antibodies in
91% of treated patients and a reduction
of IFN gene signature in blood; moreover, there was a significant reduction of
steroid-dose and an increased attainment of LLDAS in the IFN-K group,
with an acceptable safety profile.
Novelties regarding anifrolumab, a monoclonal antibody to type I interferon
receptor subunit 1, will be further described in detail below.
Among the biotechnological products
recently proposed for SLE, it is worth
mentioning ustekinumab, a monoclonal antibody already approved for the
treatment of moderate to severe plaque
psoriasis, psoriatic arthritis and Crohn’s
disease. Ustekinumab targets the p40
subunit of IL-12 and IL-23 cytokines,
which are implicated in SLE pathogenesis. A phase II multicenter prospective
randomised double-blind placebo-controlled crossover study (12) evaluated
the role of ustekinumab in 102 patients
with active SLE despite conventional
therapy. Patients were randomly assigned (3:2) to receive either ustekinumab (intravenous loading dose of
260, 390 or 520 mg depending on body
weight followed by 90 mg subcutaneous
injections every 8 weeks) or placebo in
addition to standard therapy. After 24
weeks, placebo group was switched to
subcutaneous 90 mg ustekinumab every
8 weeks, while the original ustekinumab group continued to receive the same
therapy until week 40. A sustained response was observed in those patients
who received ustekinumab from baseline through week 40. Interestingly, increased response rates were also noted
in patients from the placebo group who
crossed over to ustekinumab.
Also kinase inhibitors are under investigation for the treatment of SLE. Dörner et al. (13) analysed the results of a
phase II, 24-week, randomised, placebo
controlled double-blind study trial with
baricitib (BAR), a JAK1 and JAK2
inhibitor. Blood samples from 274 patients were processed to characterise
gene expression and serum cytokines.
The results confirmed that, also in
SLE, JAK/STAT pathways have a crucial role in the pharmacological effect
of BAR: changes in the expression of
STAT1/STAT2 target genes were linked
Clinical and Experimental Rheumatology 2021
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with response to treatment and serum
IL-12p40 and IL-6 decrease.
A randomised, double-blind clinical trial
was recently conducted to assess safety
and efficacy of two selective kinase
inhibitors in patients with lupus membranous nephropathy, a subtype of LN
that generally does not respond well to
conventional immunosuppressive treatment. Five patients were treated with
filgotinib, a JAK1 inhibitor approved for
RA, while 4 patients were treated with
lanraplenib, a spleen tyrosine kinase
(SYK) inhibitor. After 16 weeks, a reduction of 24-hour urine protein excretion was recorded in the filgotinib group,
while no improvement was seen in patients treated with lanraplenib (14).
Lastly, clopidogrel was proposed as
add-on strategy in SLE, following the
observation that soluble CD40L ligand
(sCD40L) concentrations in blood are
correlated with disease activity in SLE.
sCD40L is a cleaved form of CD40L,
shed by activated T lymphocytes and
platelets. In this study, 18 stable SLE
patients were enrolled in a single-arm,
open-label, monocentric phase I/II trial
and received clopidogrel for 12 weeks
in addition to standard SLE therapies
(15). Clopidogrel was well tolerated,
but the primary endpoint (a significant
change in sCD40L plasmatic concentration after 12 weeks) was not statistically met, although a temporal relationship between clopidogrel exposure and
sCD40L levels was recorded, suggesting that this drug could decrease platelet activation by interfering with platelet CD40L and CD62 expression.
Take home messages on emerging
therapeutic targets
• Phase II trials of JAK inhibitors,
ustekinumab and IFN-directed
agents have shown preliminary positive results (11-13);
• A combined therapy with RTX and
BEL could be useful in refractory
cases (9).
Biomarkers
During the last decades, there has been
an increasing interest in biomarkers
not only for lupus diagnosis but also
for monitoring and predicting upcoming flares and response to therapies.
Clinical and Experimental Rheumatology 2021

Although many biomarkers have been
discovered, only few are validated and
used in the clinical practice. The latest
studies on this topic are enlisted in this
section.
A cross-sectional Japanese (16) study
demonstrated that serum levels of Galectine-9 (Gal-9) were significantly increased in patients with SLE compared
with the control group. Moreover, Gal9 levels were correlated with disease
activity and with SLE-related organ
involvement. Li et al. (17) showed that
two serum exosomal microRNA, miR21 and miR-155 were higher in SLE
patients, compared to healthy controls;
miR-21 and miR-155 were positively
correlated with proteinuria. Similarly,
hsa_circ_0000479 (a circular RNA)
in peripheral blood mononuclear cells
was increased in SLE patients, proving
a possible diagnostic role.
Two studies analysed the possible role
of long non-coding RNA (lncRNAs)
as biomarkers for SLE diagnosis. The
first (18) found that the expression of
lnc-FOSB-1:1 was significantly decreased in neutrophils of SLE patients
compared to other connective tissue
diseases or healthy controls; more importantly, decreased lnc-FOSB-1:1
expression was associated with lupus
nephritis. The second study (19) identified TCONS_00483150 as diagnostic
biomarker as it could be able to distinguish patients with SLE (active or stable disease) from healthy controls and
those with rheumatoid arthritis.
Another recent study (20) demonstrated
that both anti-α-enolase Ab and RDW
were significantly higher in SLE patients than in the healthy control and
their presence correlated with disease
activity.
Also glycoprotein acetylation (GlycA)
could be a good marker of disease activity, as highlighted in the study by Dierckx et al. (21): GlycA levels, which
were found to be increased in several
inflammatory disorders, had a positive
correlation with SLE disease activity
and their value was higher in proliferative nephritis than in non-proliferative
nephritis.
Another study (22) investigated the role
of circular RNAs as biomarkers of LN:
hsa_circ_0082688, hsa_circ_0082689

and hsa_circ_0008675 serum levels
were significantly higher in patients
with LN respect to SLE patients without renal involvement, patients with
non-SLE nephritis and healthy controls.
Other interesting new data emerged on
proinflammatory cytokines/chemokines
such as TNF-like weak inducer of apoptosis (TWEAK) and neutrophil gelatinase-associated lipocalin (NGAL);
their serum (s) and urine (u) levels correlated with disease activity in SLE.
Moreover, higher levels of (s)TWEAK
were found in patients with active renal
SLE (23).
An interesting study (24) showed that
the absolute number and proportion
of Milk fat globule epidermal growth
factor 8 (MFG-E8) positive monocytes
to total monocytes were significantly
higher in patients with active SLE; the
proportion was also significantly correlated with known disease activity
parameters such as SLEDAI-2K score,
serum levels of anti-ds-DNA antibodies, complement and C1q.
Another study (25) analysed genetic
variants of Tissue factor (TF) and Human apolipoprotein H (APOH) and
demonstrated that TF rs3917615 and
rs958587 and APOH rs4581 might predispose to joint involvement in SLE.
Finally, as shown by Schaier et al. (26),
an imbalance between CD4+-regulatory T-cells (Tregs) and CD4+-responder
T-cells (Tresps) seems to correlate with
occurrence of disease flares in SLE
patients.
Regarding potential biomarkers of renal involvement, a Mexican study (27)
demonstrated that urinary CD163 levels were higher in patients with active
LN than in patients with active extrarenal SLE, inactive SLE, and other glomerular diseases, and correlated with
disease clinical severity, histologic
class, and the histologic activity index.
Another study (28) measured urinary
levels of transferrin and ceruloplasmin
in 120 patients with SLE. Urinary levels of these two biomarkers were significantly higher in patients with LN
compared to those without LN. Similarly, urinary levels of both biomarkers
were significantly higher in patients
with active LN compared to those with
inactive LN.
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An American study (29) screened the
presence of 1000 proteins from urine
samples of SLE patients, using a novel,
quantitative planar protein microarray.
64 urinary proteins were significantly
elevated in the samples obtained by
SLE patients. Among these proteins
Angptl4, L-selectin and TGFβ1 seemed
to be potential biomarkers for tracking
disease activity in LN. Davies et al. (30)
also analysed a urinary protein panel to
identify potential LN biomarkers. The
results showed that levels of transferrin, AGP-1, ceruloplasmin, MCP-1 and
sVCAM-1 were higher in SLE patients
with active LN when compared with patients without active LN; furthermore, a
combined model of five urine proteins,
namely LPGDS, transferrin, AGP-1,
ceruloplasmin, MCP-1 and sVCAM-1
predicted response to rituximab treatment at 12 months (AUC 0.818).
Also immunoglobulin binding protein
1(IGBP1) plasma levels could be useful LN biomarkers. In particular, Kwon
et al. (31) observed that IGBP1 plasma
levels were higher in patients who developed LN, compared with patients
who did not develop LN; interestingly,
the combination of plasma IGBP1 and
anti-dsDNA antibodies was a highly
specific (97%) composite predictor for
the development of LN.
Some biomarkers are not only predictive of LN development but can also
predict long-term renal impairment. A
recent study (32), for example, demonstrated that urinary (U) levels of sVACAM-1 and sALCAM are able to distinguish SLE patients with active renal
involvement from patients with quiescent or no prior nephritis; furthermore,
high U-sVCAM-1 levels may indicate
patients at increased risk for long-term
renal function loss.
Another study (33) observed that patients
with chronic kidney disease (CKD) had
higher serum levels of Slit2 than patients
with no CKD and, in patients with CKD,
Slit2 levels were positively correlated
with serum creatinine, urine protein, and
glomerular filtration rate.
A Korean group (34) investigated the
effect of hyperuricaemia on the progression of kidney function in patients with
LN using data of KORNET, a prospective longitudinal SLE registry in the
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Republic of Korea. The results showed
that complete remission at 1 year was
less frequent in the higher uric acid
(UA) group, whereas CKD and endstage renal disease were more prevalent; levels of UA >7 mg/dL seemed to
be a significant predictor of progression
to CKD in patients with LN.
Since SLE patients are prone to accelerated atherosclerosis and increased
incidence of cardiovascular (CV) disease, several studies tried to identify
potential biomarkers that correlate with
this risk. A possible useful biomarker is
serum sCD163, whose levels are positively correlated with the progression of
carotid plaque in SLE patients (35).
Considering that leptin and TWEAK
have been correlated to subclinical atherosclerosis and that galectin3-binding protein (G3BP) is linked to
a pro-thrombotic environment through
type I interferon activation, Peretz et al.
(36) measured serum levels of G3BP,
interferon gamma-induced protein 10
(IP-10), sCD163, TWEAK and leptin in 162 patients affected by SLE.
The results of a univariable regression
analysis showed that only G3BP levels
were significantly associated with an
increased risk of venous thromboembolism in SLE patients.
Take home messages on biomarkers
• Gal-9, miR-21, miR-155, lncFOSB-1:1, TCONS_00483150, hsa_
circ_0000479, anti-α-enolase Ab
and RDW were able to distinguish
SLE patients from controls (16-20);
• GlycA levels, TWEAK, NGAL,
MFG-E8 could be useful biomarkers
to monitor disease activity (21, 23,
24);
• hsa_circ_0082688, hsa_circ_0082689
and hsa_circ_0008675, IGBP-1, urinary CD163, transferrin, AGP-1,
ceruloplasmin, MCP-1 Angptl4, Lselectin, TGFβ1 and sVCAM-1 levels were able to distinguish patients
with active LN from patients without renal involvement (22, 27-32).
Classification criteria
Recently, the European League Against
Rheumatism (EULAR) jointly with the
ACR have proposed new classification
criteria, introducing the ANA positivity

as an obligatory entry criterion, and the
additive, weighted multicriteria system
(37). Over the past year, several studies
evaluated the accuracy of the new criteria among wider and diversified populations. An international multicentre
study evaluated the performance of the
new EULAR/ACR and the Systemic
Lupus International Collaborating Clinics (SLICC) 2012 and ACR 1982/1997
criteria with regard to disease duration, sex and race/ethnicity (38). The
EULAR/ACR 2019 criteria performed
well in both genders and across different ethnic groups (White, Black, Hispanic, and Asian patients). Additionally, the new criteria performed well also
among patients with early disease (less
than 3 years from disease onset) (39),
with a 97% sensitivity and a 96% specificity. The sensitivity of the EULAR/
ACR and previous classification criteria was assessed against physician diagnosis in a cohort of patients diagnosed
with SLE (n=690) or control diseases
(n=401) both at the time of diagnosis
and at the last patient visit assessment.
Both the EULAR/ACR and SLICC criteria had higher sensitivity (88.6% and
91.3%, respectively) than the ACR criteria (85.7%), with the EULAR/ACR
having higher specificity than the other
two sets (97.3% vs. 93.0–93.8%). By
analysing patients with disease duration
<3 years, a significantly increased sensitivity of the EULAR/ACR (87.3%)
and SLICC (91.4%) as compared with
the ACR criteria was observed. In this
study, only 76.7% of patients with SLE
met all three criteria suggesting nonoverlapping groups. Notably, unclassified patients had a high prevalence of
moderate/severe manifestations and
SLICC/ACR organ damage (30–50%).
Regarding
childhood-onset
lupus
(cSLE), Ma et al. (40) compared
through a retrospective chart review
study the performance of the three sets
of classification. With the 2019 EULAR/ACR criteria, the most common
items were autoantibodies, complement
reduction and, among clinical criteria,
articular and haematologic involvement. With the 2012 SLICC criteria,
the most common immunologic criteria
were positive anti-dsDNA, low complement, and positive anti-Sm, whereas
Clinical and Experimental Rheumatology 2021
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the most common clinical criterion was
synovitis. These data suggest that immunologic abnormalities, cytopenias
and arthritis are common as initial presentation in paediatric lupus patients.
For these patients, both the 2019 EULAR/ACR criteria and the 2012 SLICC
criteria were more sensitive than the
1997 ACR criteria, with similar specificity.
Lastly, Carneiro et al. (41) performed
a direct comparison of the three classification criteria sets in a cohort of
adult patients to investigate their predictive role regarding organ damage
and mortality over a 10-year follow-up
period. The analysis showed that in patients with higher EULAR/ACR scores
at the time of diagnosis, there was an
increased incidence of organ damage
that persisted after adjustment for age
and sex. No associations were found
between the ACR and SLICC sets and
outcomes.
Clinical manifestations
In 2020, EULAR published the update
of the joint EULAR and European Renal Association–European Dialysis and
Transplant Association (ERA-EDTA)
recommendations (42) for the management of LN. Among the most striking
new aspects introduced, the recommendations defined the treat-to-target as the
achievement of a proteinuria <0.5–0.7
g/24 hours by 12 months (complete clinical response). In this view, Moroni et
al. (43) tested the EULAR/ERA-EDTA
definition of response in a large cohort
of patients with a long follow-up. After
a 12-month therapy, 58% of patients
achieved a complete response, according to the aforementioned definition.
During a median follow-up of 10 years,
however, 53/381 patients developed
CKD.
In multivariable analysis, a lack of
EULAR/ERA-EDTA response at 12
months, low C4 levels and persistent
arterial hypertension were independent
predictors of renal failure. Notably, both
complete and partial responses at 1 year
correlated with good renal survival (survival rate of 95.2%, 87.6% and 55.4%
in patients with complete, partial and no
response at 12 months, respectively).
In the neuropsychiatric field, Hanly et
Clinical and Experimental Rheumatology 2021

al. (44) expanded the knowledge on
peripheral nervous system (PNS) manifestations by analysing a large, multiethnic/multiracial, prospective, inception cohort of SLE patients. The overall
frequency of PNS events in the study
was 7.6%, with a rising trend over the
last decade. Peripheral neuropathy
(41.0% of PNS events), mononeuropathy (27.3% of PNS events), and cranial neuropathy (24.2% of PNS events)
were the most frequent events. Longer
time to resolution was associated with
a previous history of neuropathy, peripheral nerve involvement, older age
at SLE diagnosis, and higher SLEDAI2K scores. The outcome, however, was
favourable for most patients and resolution occurred in 51% of patients by the
end of the study.
Comorbidities
Comorbidities contribute substantially
to the disease burden in patients with
SLE; over the past year special attention
was paid to cardiovascular (CV) and
atherosclerotic vascular (AV) domains.
For example, Urowitz et al. (45) evaluated the prevalence and the accrual of
AV events (AVEs) in a multiethnic, prospective inception cohort that included
1848 patients with a recent diagnosis of
SLE. One hundred seventy AVEs were
identified in 113 patients after their enrolment visit, with an incidence of 4.56
per 1,000 patient-years. In multivariate
analyses, lower AVE rates were associated with antimalarial treatment, while
higher AVE rates were associated with
any prior vascular event and a body
mass index of >40 kg/m2. A prior AVE
increased the risk of subsequent AVEs.
Interestingly, the prevalence of AVE in
this study is much lower than in previously published data. This may be related to a better control of both disease
activity and classical risk factors, as
suggested by the authors.
In inflammatory diseases, indeed, assessing both traditional CV and diseasespecific factors has become mandatory.
In this view, a study evaluated the prevalence of traditional CV risk factors in
a cohort of patients with SLE and estimated the 10-year risk of CV events
with three different algorithms, namely
the Framingham score, the American

College of Cardiology/American Heart
Association (ACC/AHA) score and the
QRISK3 (46). The study demonstrated
that the QRISK3 – a validated algorithm that in addition to traditional risk
factors considers specific items such as
the presence of SLE and the regular intake of steroids – was able to classify a
greater number of patients at high risk
of developing CV disease in the following 10 years in comparison with
the other two classical algorithms. The
superiority of QRISK3 algorithm was
observed especially in the younger age
group (patients with less than 40 years),
in presence of CKD and in patients with
chronic intake of glucocorticoids.
Regarding specific risk factors, Tzelios
et al. (47) evaluated the impact of hypertension - defined with the new ACC/
AHA criteria (blood pressure ≥130/80
mm Hg)- in a cohort of 1532 SLE patients from the Toronto Lupus Clinic.
Patients- with at least 2 years of follow-up and no prior CV- were divided
into three groups according to their
mean blood pressure over that period
(≥140/90 mm Hg, 130–139/80–89 mm
Hg and <130/80 mm Hg). A mean blood
pressure of 130–139/80–89 mm Hg
over the first 2 years was independently
associated with the occurrence of CV
events, confirmed after adjustment for
all traditional and disease-related atherosclerotic risk factors.
Take home messages on clinical
manifestations and comorbidities
• EULAR/ERA-EDTA response at 12
months, low C4 levels and persistent
arterial hypertension are associated
with a poor renal outcome (43);
• Regarding SLE neuropathy, patients
with a previous history of neuropathy- especially the peripheral subtype-, older age at SLE diagnosis,
and higher SLEDAI-2K scores had
longer duration of symptoms (44);
• QRISK3 algorithm was superior to
Framingham score and ACC/AHA
score in predicting CV events in SLE
patients (46).
Therapies and treatment strategies
Until 2020 the only drug specifically
approved for SLE was belimumab, a
human monoclonal antibody to BLyS,
235
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available for adult patients with active,
seropositive SLE.
The recently published long-term openlabel extension study of the phase III
trials (BLISS-52 and BLISS-76) (48)
confirmed good efficacy and safety profile of the drug, with a retention rate after 8 years of 49.9% (368/738 patients).
Similarly to the phase II continuation
study, the incidence of adverse events
(AEs), severe AEs (SAEs) and AEs
leading to discontinuation was higher
in the first year, with a subsequent
stabilisation or decline through the remainder of the study. Headache was the
most frequently reported AE, followed
by upper tract infections, diarrhoea
and arthralgias; in both phase II and
phase III extension studies, cellulitis
and pneumonia were among the most
frequently reported SAEs. 1.1% of patients experienced malignancies, peaking at study year 3-4. 12.9% of patients
developed an opportunistic infection,
peaking in study year 0-1. Depression
was reported in 11.7% of patients (95%
with mild symptoms), with incidence
decreasing over the course of the study.
Throughout the study, there were 1 suicidal ideation and 2 suicidal attempts
(not completed), providing evidence to
alleviate concerns regarding suicidality
while receiving belimumab. Death occurred in 11 patients during the study,
but only in one case (cardiac failure)
the AE was considered as possibly related to belimumab. Laboratory parameters and mean SLICC/ACR Damage
Index score generally remained stable
over time, indicating low drug toxicity
and no organ damage accrual.
Recently, the European Commission
and the FDA extended the indication of
belimumab also to children 5 years and
older. This approval was based on the
results of PLUTO (Pediatric Lupus Trial
of Belimumab Plus Background Standard Therapy) (49), an ongoing phase
II multicentre, double-blind, placebocontrolled trial in which 93 patients (13
children and 80 adolescents) were randomised to receive either intravenous
belimumab (10 mg/kg) or placebo every
4 weeks, plus standard SLE therapy.
Within the limits of the short period of
observation (52 weeks) and the small
sample size, the benefit-risk profile of
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belimumab was consistent with previous studies on adult patients, allowing
an extension of the indication also to
childhood-onset SLE.
Another promising biological drug is
anifrolumab, a monoclonal antibody
to type I interferon receptor subunit 1.
After a partial failure of TULIP-1 (50),
AstraZeneca published the results of a
second phase III trial (TULIP-2) (51),
considering as primary endpoint the
response rate at week 52, defined using the BILAG-based Composite Lupus Assessment. A total of 362 patients
received the randomised intervention
(IV monthly infusion of anifrolumab
300 mg or placebo) for 48 weeks. The
primary endpoint was met in 47.8% of
patients in the anifrolumab group (vs.
31.5% in the placebo group), with a
positive impact on the severity of skin
manifestations and a significant decrease in the glucocorticoid dose. Conversely, there were no significant differences in the annualised rate of SLE
flares and in the number of tender and
swollen joints. Notably, the drug was
well tolerated, with a retention rate of
85% at 48 weeks (vs. 71.4% in the placebo group). Adverse events that occurred at a frequency at least twice that
of the placebo group were bronchitis,
upper respiratory infection and herpes
zoster; one patient died from pneumonia.
Long-term safety and tolerability of IV
anifrolumab were recently confirmed
by the three-year open-label extension
of MUSE, a phase IIb randomised controlled trial. This study (52) confirmed
an acceptable safety profile of anifrolumab, with sustained improvement in
disease activity, quality of life and serology in patients with moderately-toseverely active SLE, with a retention
rate of 63.8% at three years.
New therapeutic options
in lupus nephritis treatment
For many years, mycophenolate
(MMF) and cyclophosphamide (CY)
in monotherapy have been considered
cornerstones for the induction therapy
of LN, but there is increasing evidence
that calcineurin inhibitors (CNI) and
multitargeted therapy are valid alternative options.

The most recent ERA-EDTA recommendations (42) confirmed for class III
and IV LN a first-line induction treatment with MMF 2–3 g/day or low-dose
IV CY (500 mg x 6 biweekly doses)
in combination with glucocorticoids
(GCs); CNI/MMF combination and
high-dose CY are alternative options
for nephrotic-range proteinuria and
adverse prognostic factors, while RTX
should be reserved for refractory cases.
Particular attention was paid to GC use:
the experts recommended administration of IV methylprednisolone pulses
followed by lower doses of daily GCs
(oral prednisone 0.3–0.5 mg/kg/day) to
decrease the cumulative dose.
MMF, in combination with GCs, was
also the first-line choice for pure membranous LN.
Notably, the recommendations remarked the importance of angiotensinconverting enzyme inhibitors and angiotensin receptor blockers as adjunct
treatment for LN, as well as anticoagulation in patients with antiphospholipid
syndrome.
Among CNI, tacrolimus (TAC) is a relatively old drug widely used in nephrology for the prevention of transplant
rejection. A recently published longterm randomised controlled study (53)
compared the 10-year outcome of LN
in 150 Chinese patients treated with
MMF or TAC followed by azathioprine
maintenance. Renal response rate and
renal flare rate were similar between
MMF and TAC-treated patients, with
no significant differences in the cumulative incidence of end-stage renal disease and death.
During the drafting of this year’s review, a novel calcineurin inhibitor –
voclosporin (Lupkynis®, Aurinia Pharmaceuticals) – was approved by the US
Food and Drug Administration (FDA),
making it the first oral treatment licensed for active lupus nephritis (LN)
in the US (54). This approval was based
on the results of a 52-week Phase III
multicentre, randomised, double-blind,
placebo-controlled study (AURORA),
which included 357 patients with biopsy-proven active class III, IV and V LN
(55).
Patients were randomised to voclosporin (VCS) or placebo in combinaClinical and Experimental Rheumatology 2021
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tion with MMF (1 g BID) and rapidly
tapered oral steroids. The combination
therapy with MMF and low-dose VCS
(23.7 mg twice daily) was more effective than placebo in inducing renal remission (40.8% for the VCS arm and
22.5% for the control arm (OR: 2.65;
95% CI: 1.64, 4.27; p<0.001), without
significant differences between Hispanic/Latino and non-Hispanic/Latino
patients. Differently from the phase II
study (AURA-LV) (56), the overall incidence of severe adverse events was
similar in both groups (VCS 20.8%
and control 21.3%); moreover, blood
pressure, glucose and lipid levels were
not significantly increased at week 52,
compared to placebo. As we write this
paper, only partial data are available;
further studies will be needed to assess the long-term safety of VCS and to
compare the efficacy of VCS + MMF 1
g BID with the standard induction therapy for moderate-severe LN, i.e. MMF
1.5 g BID or intravenous CY 500 mg
every 2 weeks for 6 infusions.
Another relevant contribution regards
a phase III multinational randomised,
double-blind trial (57) in which 448
patients with biopsy-proven, active and
seropositive LN were randomised 1:1
to belimumab or placebo plus standard
therapy within 60 days from standard
induction therapy. Exclusion criteria
were dialysis within 1 year, eGFR less
than 30 ml per minute, previous failure
of both CY and MMF induction, cyclophosphamide induction therapy within
3 months before the trial and B-cell–
targeted therapy (including belimumab) within 1 year before randomisation.
Renal response and complete renal response at 104 weeks were significantly
(p<0.05) higher in belimumab group
(43% and 30%, respectively) versus
32% and 20% in placebo group. Safety
of belimumab plus standard therapy
was similar to that of standard therapy
alone, suggesting a possible benefit
from the combined therapy.
Take home messages on treatment
• Belimumab has been recently approved for paediatric use (49) and can
be considered as an add-on therapy
for adult patients with active LN (57);
• Anifrolumab is a monoclonal antiClinical and Experimental Rheumatology 2021

body to type I interferon receptor
subunit 1. Data at 54 weeks show
good tolerability, amelioration of
skin manifestations and steroid-sparing effect (51);
• TAC and MMF in monotherapy
had similar efficacy at 10 year;
VCS+MMF 1 g BID was superior to
MMF 1 g BID. VCS has recently received marketing authorisation in the
US (53-55).
Treat-to-target and
patient-reported outcomes
Since when the principle of “treat to
target” (T2T) has been applied in SLE
and the recommendations of an international and multidisciplinary task force
have been published (58), the real challenge has been the definition of the
most meaningful treatment targets.
Certainly, remission of the disease and
LLDAS are among the most desirable
goals.
In the past year, some authors focused
their attention on the predictors of the
achievement of remission/LLDAS and
the impact of these targets on the natural history of the disease.
Saccon et al. (59) explored, in a large
multicentre SLE cohort, the performance of the three major items included in the DORIS definition of remission (60) (cSLEDAI=0, PGA <0.5
and prednisone ≤5 mg/day) in capturing a remission status and in predicting
damage accrual. They observed that
cSLEDAI=0 was the easiest definition
of remission that could be attained in
real life, being able to predict damage
accrual with a consistent degree of accuracy. The exclusion of a cut-off for
prednisone (PDN) could imply that
high dose glucocorticoids may mask
disease activity. Nevertheless, the authors found that adding PDN ≤5mg/
day to cSLEDAI=0 did not increase
the performance against damage of
cSLEDAI=0 in the short/medium term
(5 years). These observations seem to
support cSLEDAI=0 to be considered
the first target to achieve in a shortto mid-term follow-up, while cSLEDAI=0 plus PDN ≤5mg/day could be
considered the best target in the medium/long term, since it is well known
that even low dose of glucocorticoids

lead to damage accrual in the longer run.
If clinical remission seems to be an
achievable target, remission off treatment
seems to be a more difficult and controversial goal to achieve and maintain.
Jakez-Ocampo et al. (61) retrospectively described the clinical characteristics of a group of SLE patients with a
very prolonged state of clinical remission off treatment. In a cohort of 2121
SLE patients from a referral center in
Mexico, they identified 44 patients with
at least 10 years of remission without
any treatment (including antimalarials) and 88 patients with chronically
active course. Apart from a trend to be
younger at diagnosis in the chronically
active group, overall the initial clinical
pattern of disease was quite similar in
patients that in the future would have
achieved complete remission, including patients with very active disease at
baseline. These results seem to suggest
that independently of the initial manifestations, remission is a possible target for patients with SLE. As expected,
patients in prolonged remission had
less accrual damage when compared
with chronically active group.
For the first time, Gao et al. (62) compared the time to achieve each state
of LLDAS (63) and DORIS definition
of remission (60), with a long-term
follow-up period, in a Chinese SLE
cohort. Only treatment-naïve patients
were included to avoid the confounding
effect of the previous treatment. 18.8%
of patients achieved LLDAS in the first
year of follow-up, supporting that LLDAS is an attainable target at the early
treatment stage. The median time to
clinical remission on treatment (RONT)
was 2.6 years, which was nearly 2-fold
the time to LLDAS. Interestingly, when
the definition of prednisone dose in
LLDAS was substituted by ≤5 mg/day
(LLDAS5), the frequencies of patients
and the time to achieve LLDAS5 were
more similar to those of clinical RONT,
rather than LLDAS. When considering
the different components of LLDAS
and DORIS, only the achievement
frequency of prednisone dose during
follow-up was significantly decreased
(≤7.5 mg/day in 92.2% patients, ≤5 mg/
day in 78.4% patients). These findings suggested that prednisone dose,
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rather than disease activity (PGA or
SLEDAI), was the key obstacle for patients who achieved LLDAS to further
achieve remission.
Babaoǧlu et al. (64) evaluated time
to LLDAS in the Hopkins Lupus Cohort. Compared to the Chinese cohort,
Babaoǧlu reported a shorter median
time to LLDAS (1.1 vs. 1.4 years),
maybe due to the lower baseline disease
activity. Though different time needed
for LLDAS achievement, the cumulative probability of LLDAS achievement
in the first 5 years was similar between
the Chinese cohort and the Caucasian
patients from Hopkins Lupus Cohort
(93% of patients), indicating that the
majority of patients can achieve LLDAS. However, in the Hopkins Lupus
Cohort the time to LLDAS was found
to be longer in African-American SLE
patients, even after adjustment for renal activity, and the probability of LLDAS achievement in the first 5 years
was lower in African-American (82%)
compared to Caucasian patients. These
findings point to the need to include
African-American SLE patients in both
clinical and pharmaceutical research,
as it is not possible to generalise from
studies from Europe and Asia.
Recent data from the Tromsø Lupus
Cohort, which includes patients with
SLE in the two northernmost counties in Norway, showed that 33.5% of
patients spent at least half of their follow-up time in LLDAS (LLDAS-50).
In this longitudinal population-based
study (65), the authors demonstrated
that achievement of LLDAS-50 was associated with a significant reduction in
severe damage and also with a reduction in mortality.
Among the unmet needs of T2T strategy in SLE, studying non-inflammatory
factors influencing patients’ Health Related Quality of Life (HRQoL) and developing interventions to improve such
factors represent some of the most important issues to be addressed.
A lack of concordance between physicians’ evaluation of disease activity
and damage and patients’ HRQoL is
commonly found in SLE. Some physicians even fear looking at the patient’s
perspective, because of uncertainties of
how to face and treat it. (66).
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A recent meta-analysis (67) explored the
relationship between disease activity,
organ damage and HRQoL – assessed
by both generic and disease-specific
scales – in SLE. In all eight domains of
SF-36, disease activity showed modest
correlation with HRQoL, with bodily
pain being highest and physical functioning being the lowest. Lupus-specific
QoL measurements, like the LupusPRO
questionnaire, was relatively sensitive
to the changes of disease activity and
organ damage compared with generic
SF-36 scale.
According to this work, mental healthrelated domains showed less relationship with clinical outcomes, such as organ damage and remission status, when
compared to SF-36 domains related to
physical well-being.
The authors also wanted to further examine the effect of geographical differences of SLE patients on the correlation
between disease activity and HRQoL. A
subgroup analysis was then conducted
in patients enrolled from various regions including Africa, Europe, Asia,
and America. Correlation coefficients
between disease activity and bodily
pain, general health, vitality, and social functioning were statistically significant in African and European SLE
patients. Organ damage had stronger
negative correlations with SF-36 domains in Asian SLE patients compared
with American and European patients.
However, SDI was significantly correlated with physical functioning in SLE
patients from all regions. These results
seem to suggest that it is less likely to
optimising the mental health-related
quality of life by only controlling disease activity and damage accrual.
It is well known in the literature that
mood disorders are very frequent
among SLE patients. This is also confirmed in a recent study by Cui et al.
(68): in their cohort, they found a high
prevalence of depression and anxiety
symptoms (79.5% and 86.8%, respectively). Interestingly, they found that
illness uncertainty was positively associated with psychological distress
and may contribute to the development
of depression and anxiety symptoms in
women with SLE.
Among subjective factors influencing

patient perception of disease status, fatigue represents one of the most prominent symptoms of SLE and a major
contributor to QoL, although is only
addressed in a few instruments used in
clinical practice to monitor the disease.
In recent years, a great amount of literature has been focusing on fatigue in
lupus.
Obviously, it is important to distinguish between fatigue in patients with
high disease activity, in whom remission or at least low disease activity
should be targeted, and fatigue in inactive patients, with a very high load of
anxiety and depression, for whom psychological and behavioural assessment
represents a key step (69).
In a large Italian cohort of SLE patients, fatigue revealed to have a strong
negative impact on HRQoL and patient
perception of the disease burden. Importantly, in this study (70), fatigue
was irrespective of disease activity but
significantly influenced by the presence of fibromyalgia.
Clinical manifestations with an impact
on daily activities, although not severe,
represent the most important patient
concern, while they are often overlooked by the treating physician.
According to a recent study (71), past
and ongoing joint involvement, a concomitant diagnosis of fibromyalgia and
ongoing glucocorticoid treatment may
represent the most important variables
determining the poor concordance between patient and physician perspective on the disease.
Actually, chronic pain represents a pervasive symptom in SLE patients.
A cross-sectional analysis (72) of patient-reported data from a populationbased registry including 766 individuals with SLE, examined predictors of
pain intensity and interference, defined
as pain that hinders major life activities. Patients reporting increased disease activity also reported higher pain
intensity and interference. However,
disease activity and organ damage explained only 32–33% of the variance
in pain intensity and interference. Sociodemographic factors accounted for
an additional 4–9% of variance in pain
outcomes, with older age and black
race being associated with increased
Clinical and Experimental Rheumatology 2021
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pain intensity and higher socioeconomic status being protective for pain
outcomes. Finally, psychosocial/behavioural factors accounted for the final 4% of variance. These findings suggest that multilevel interventions may
be needed to tackle the negative impact
of pain in SLE.
Clinical symptoms, biological information and patient-reported outcomes
(PROs) are therefore all relevant targets
and should be integrated in the management of SLE, promoting an active
involvement of patients in their care
process and in the management of the
disease.
When faced with SLE, which is a chronic disease, patients must implement coping strategies. Farhat et al. (73) analysed
158 SLE patients and identified four
clusters depending on the predominant
strategy of coping (emotion-centered
coping, problem-centered coping and
search for social support). They discovered relationships between coping,
psychological distress and perceived
benefits of treatment. In particular, the
cluster of patients with low problemcentered coping, high emotion-centered
coping and the lowest search for social
support had worse quality of life and
more psychological distress; felt more
anxious and depressed.
Patient education has become an integral part of patient empowerment. In
this context, patients’ knowledge of
the disease is not the only parameter to
consider for a personalised educational
therapy, but psychological parameters,
such as coping, must also be considered
to ensure the best possible quality of
life. For educational therapy purposes,
it seems important not to group patients
with the same coping style, as heterogeneous groups will enable patients to
share their experiences and learn from
the coping strategies of others.
Take home messages
• Clinical remission is attainable in
real life, for patients who are unable
to reach clinical remission, LLDAS
is an alternative target of treatment,
being able to reduce severe damage
accrual (59-65);
• The LupusPRO survey tool was
more sensitive than generic SF-36
Clinical and Experimental Rheumatology 2021

scare in recognising changes of disease activity and organ damage (67);
• Anxiety, depression, chronic pain
and fatigue have a negative impact
on patients’ quality of life and should
therefore be assessed and properly
treated; patients should be educated
and encouraged to self-empowerment (67-73).
Conclusions
Despite the pandemic outbreak of
COVID-19 disease, in 2020 many
contributions have been published on
SLE, providing new insights into biochemical and clinical aspects of this
complex disease. A cure for SLE is still
a long way off but, hopefully, through
precision medicine we will be able to
improve patients’ disease course and
quality of life.
References

1. SIGNORINI V, ELEFANTE E, ZUCCHI D, TRENTIN F, BORTOLUZZI A, TANI C: One year in
review 2020: systemic lupus erythematosus.
Clin Exp Rheumatol 2020; 38: 592-601.
2. ZUCCHI D, ELEFANTE E, CALABRESI E,
SIGNORINI V, BORTOLUZZI A, TANI C: One
year in review 2019: systemic lupus erythematosus. Clin Exp Rheumatol 2019; 37: 71522.
3. DI BATTISTA M, MARCUCCI E, ELEFANTE
E et al.: One year in review 2018: systemic
lupus erythematosus. Clin Exp Rheumatol
2018; 36: 763-77.
4. FAN Z, CHEN X, LIU L et al.: Association of the
polymorphism rs13259960 in SLEAR with
predisposition to systemic lupus erythematosus. Arthritis Rheumatol 2020; 72: 985-96.
5. LEE S, NAKAYAMADA S, KUBO S, YAMAGATA K, YOSHINARI H, TANAKA Y: Interleukin-23 drives expansion of Thelper 17
cells through epigenetic regulation by signal
transducer and activators of transcription 3
in lupus patients. Rheumatology (Oxford).
2020; 59: 3058-69.
6. MA K, DU W, XIAO F, HAN M et al.: DIL-17
sustains the plasma cell response via p38mediated Bcl-xL RNA stability in lupus
pathogenesis. Cell Mol Immunol 2020 Sep
11 [Online ahead of print].
7. MELTENDORF S, FU H, PIERAU M et al.:
Cell survival failure in effector T cells from
patients with systemic lupus erythematosus
following insufficient up-regulation of ColdShock Y-Box binding protein 1. Arthritis
Rheumatol 2020; 72: 1721-33.
8. DE GROOF A, DUCREUX J, VIDAL-BRALO L
et al.: Toll-like receptor 3 increases antigenpresenting cell responses to a pro-apoptotic
stimulus, yet does not contribute to systemic
lupus erythematosus genetic susceptibility.
Clin Exp Rheumatol 2020; 38: 881-90.
9. KRAAIJ T, ARENDS EJ, van DAM LS et al.:
Long-term effects of combined B-cell im-

munomodulation with rituximab and belimumab in severe, refractory systemic lupus
erythematosus: 2-year results. Nephrol Dial
Transplant 2020 Jun 27 PMID: 32591783
[Online ahead of print].

10. MORAND EF, ISENBERG DA, WALLACE DJ
et al.: Attainment of treat-to-target endpoints
in SLE patients with high disease activity in
the atacicept phase 2b ADDRESS II study.
Rheumatology (Oxford) 2020; 59: 2930-8
11. HOUSSIAU FA, THANOU A, MAZUR M et al.:
IFN-α kinoid in systemic lupus erythematosus: results from a phase IIb, randomised,
placebo-controlled study. Ann Rheum Dis
2020; 79: 347-55.
12. van VOLLENHOVEN RF, HAHN BH, TSOKOS
GC et al.: maintenance of efficacy and safety
of ustekinumab through one year in a phase ii
multicenter, prospective, randomized, doubleblind, placebo-controlled crossover trial of
patients with active systemic lupus erythematosus. Arthritis Rheumatol 2020; 72: 761-8.
13. DÖRNER T, TANAKA Y, PETRI MA et al.:
Baricitinib-associated changes in global
gene expression during a 24-week phase II
clinical systemic lupus erythematosus trial
implicates a mechanism of action through
multiple immune-related pathways. Lupus
Sci Med 2020; 7: e000424.
14. BAKER M, CHAICHIAN Y, GENOVESE M et
al.: Phase II, randomised, double-blind, multicentre study evaluating the safety and efficacy of filgotinib and lanraplenib in patients
with lupus membranous nephropathy. RMD
Open 2020; 6: e001490.
15. VIAL G, GENSOUS N, SAVEL H et al.: The
impact of clopidogrel on plasma-soluble
CD40 ligand levels in systemic lupus erythematosus patients: the CLOPUS phase I/II pilot study. Joint Bone Spine 2021; 88: 105097.
16. MATSUOKA N, FUJITA Y, TEMMOKU J et al.:
Galectin-9 as a biomarker for disease activity
in systemic lupus erythematosus. PLoS One
2020; 15: e0227069.
17. LI W, LIU S, CHEN Y et al.: Circulating exosomal microRNAs as biomarkers of systemic
lupus erythematosus. Clinics (Sao Paulo)
2020; 75: e1528.
18. CAI B, CAI J, YIN Z et al.: Long non-coding
RNA expression profiles in neutrophils
revealed potential biomarker for prediction of renal involvement in SLE patients.
Rheumatology (Oxford) 2020 Oct 17 PMID:
33068407 [Online ahead of print].
19. GUO G, CHEN A, YE L et al.: TCONS_00483150
as a novel diagnostic biomarker of systemic
lupus erythematosus. Epigenomics 2020; 12:
973-88.
20. HUANG Y, CHEN L, ZHU B, HAN H, HOU
Y, WANG W: Evaluation of systemic lupus
erythematosus disease activity using anti-αenolase antibody and RDW. Clin Exp Med
2021; 21: 73-8.
21. DIERCKX T, CHICHE L, DANIEL L,
LAUWERYS B, WEYENBERGH JV, JOURDECHICHE N: Serum GlycA level is elevated in

active systemic lupus erythematosus and correlates to disease activity and lupus nephritis
severity. J Clin Med 2020; 9: 970.
22. LUO Q, ZHANG L, XIONG L et al.: Peripheral blood circular RNA hsa_circ_0082688hsa_circ_0008675 can be used as a candidate

239

One year in review 2021: SLE / F. Trentin et al.

23.

24.

25.

26.

27.

biomarker of systemic lupus erythematosus
with renal involvement. Clin Exp Rheumatol
2020; 38: 822-33.
MIRIOGLU S, CINAR S, YAZICI H et al.: Serum
and urine TNF-like weak inducer of apoptosis, monocyte chemoattractant protein-1 and
neutrophil gelatinase-associated lipocalin as
biomarkers of disease activity in patients with
systemic lupus erythematosus. Lupus 2020;
29: 379-88.
USHIKUBO M, SAITO S, KIKUCHI J et al.:
Milk fat globule epidermal growth factor
8 (MFG-E8) on monocytes is a novel biomarker of disease activity in systemic lupus
erythematosus. Lupus 2021; 30: 61-9.
WAJDA A, SOWIŃSKA A, HAŁADYJ E et al.:
Tissue factor and human apolipoprotein H
genetic variants and pro-inflammatory cytokines in systemic lupus erythematosus
patients. Clin Exp Rheumatol 2020 Sep 3
PMID: 32896248 [Online ahead of print].
SCHAIER M, GOTTSCHALK C, KÄLBLE F et
al.: The onset of active disease in systemic
lupus erythematosus patients is characterised
by excessive regulatory CD4+-T-cell differentiation. Clin Exp Rheumatol 2020 Jun 4
PMID: 32573411 [Online ahead of print].
MEJIA-VILET JM, ZHANG XL, CRUZ C et al.:
Urinary soluble CD163: a novel noninvasive
biomarker of activity for lupus nephritis.
J Am Soc Nephrol 2020; 31: 1335-47.

28. URREGO T, ORTIZ-REYES B, VANEGASGARCÍA AL et al.: Utility of urinary transferrin and ceruloplasmin in patients with systemic lupus erythematosus for differentiating
patients with lupus nephritis. Reumatol Clin
2020; 16: 17-23.
29. VANARSA K, SOOMRO S, ZHANG T et al.:
Quantitative planar array screen of 1000
proteins uncovers novel urinary protein biomarkers of lupus nephritis. Ann Rheum Dis
2020; 79: 1349-61.
30. DAVIES JC, CARLSSON E, MIDGLEY A et al.:
A panel of urinary proteins predicts active lupus nephritis and response to rituximab treatment. Rheumatology (Oxford). 2020 Dec
PMID: 33313921 [Online ahead of print].
31. KWON OC, LEE EJ, OH JS et al.: Plasma
immunoglobulin binding protein 1 as a predictor of development of lupus nephritis. Lupus 2020; 29: 547-53.
32. PARODIS I, GOKARAJU S, ZICKERT A et al.:
ALCAM and VCAM-1 as urine biomarkers
of activity and long-term renal outcome in
systemic lupus erythematosus. Rheumatology (Oxford) 2020; 59: 2237-49.
33. ZHANG Y, HU L, LI X, CHEN L, YANG X:
Slit2 is a potential biomarker for renal impairment in systemic lupus erythematosus.
Clin Exp Med 2021; 21: 63-71.
34. PARK DJ, CHOI SE, XU H et al.: Uric acid as
a risk factor for progression to chronic kidney disease in patients with lupus nephritis:
results from the KORNET registry. Clin Exp
Rheumatol. 2020 Oct 6 PMID: 33124574
[Online ahead of print].
35. DAVID C, DIVARD G, ABBAS R et al.: Soluble
CD163 is a biomarker for accelerated atherosclerosis in systemic lupus erythematosus
patients at apparent low risk for cardiovascular disease. Scand J Rheumatol 2020; 49:
33-7.

240

36. PERETZ ASR, RASMUSSEN NS, JACOBSEN S,
SJÖWALL C, NIELSEN CT: Galectin-3-binding protein is a novel predictor of venous
thromboembolism in systemic lupus erythematosus. Clin Exp Rheumatol 2020 Dec
PMID: 33337998 [Online ahead of print].
37. ARINGER M, COSTENBADER K, DAIKH D et
al.: 2019 European League Against Rheumatism/American College of Rheumatology
classification criteria for systemic lupus erythematosus. Ann Rheum Dis 2019; 78: 1151-9.
38. JOHNSON SR, BRINKS R, COSTENBADER
KH et al.: Performance of the 2019 EULAR/
ACR classification criteria for systemic lupus erythematosus in early disease, across
sexes and ethnicities. Ann Rheum Dis 2020;
79, 1333-9.
39. ADAMICHOU C, NIKOLOPOULOS D, GENITSARIDI I et al.: In an early SLE cohort the
ACR-1997, SLICC-2012 and EULAR/ACR2019 criteria classify non-overlapping groups
of patients: use of all three criteria ensures
optimal capture for clinical studies while their
modification earlier classification and treatment. Ann Rheum Dis 2020; 79, 232-41.
40. MA M, HUI-YUEN JS, CERISE JE, IQBAL S,
EBERHARD BA: Validation of the 2019 European League Against Rheumatism/American
College of Rheumatology Criteria Compared
to the 1997 American College of Rheumatology Criteria and the 2012 Systemic Lupus
International Collaborating Clinics Criteria in
Pediatric Systemic Lupus Erythematosus. Arthritis Care Res (Hoboken) 2020; 72, 1597601.
41. CARNEIRO AC, RUIZ MM, FREITAS S, ISENBERG D: Comparison of three classification
criteria sets for systemic lupus erythematosus: a study looking at links to outcome
and mortality. Arthritis Care Res (Hoboken)
2020; 72: 1611-4.
42. FANOURIAKIS A, KOSTOPOULOU M, CHEEMA K et al.: 2019 Update of the Joint European League against Rheumatism and European
Renal Association-European Dialysis and
Transplant Association (EULAR/ERA-EDTA) recommendations for the management
of lupus nephritis. Ann Rheum Dis 2020; 79:
S713-23.
43. MORONI G, GATTO M, TAMBORINI F et al.:
Lack of EULAR/ERA-EDTA response at 1
year predicts poor long-term renal outcome
in patients with lupus nephritis. Ann Rheum
Dis 2020; 79: 1077-83.
44. HANLY JG, LI Q, SU L et al.: Peripheral nervous system disease in systemic lupus erythematosus: results from an international inception cohort study. Arthritis Rheumatol 2020;
72: 67-77.
45. UROWITZ MB, GLADMAN DD, FAREWELL
V et al.: Accrual of atherosclerotic vascular
events in a multicenter inception systemic
lupus erythematosus cohort. Arthritis Rheumatol 2020; 72: 1734-40.
46. DI BATTISTA M, TANI C, ELEFANTE E et al.:
Framingham, ACC/AHA or QRISK3: Which
is the best in systemic lupus erythematosus
cardiovascular risk estimation? Clin Exp
Rheumatol 2020; 38: 602-8.
47. TSELIOS K., GLADMAN DD, SU J, UROWITZ
M: Impact of the new American College of
Cardiology/American Heart Association

48.

definition of hypertension on atherosclerotic
vascular events in systemic lupus erythematosus. Ann Rheum Dis 2020; 79: 612-7.

van VOLLENHOVEN RF, NAVARRA SV, LEVY

RA et al.: Long-term safety and limited organ

damage in patients with systemic lupus erythematosus treated with belimumab: a Phase
III study extension. Rheumatology (Oxford)
2020; 59: 281-91.

49. BRUNNER HI, ABUD-MENDOZA C, VIOLA DO
et al.: Safety and efficacy of intravenous belimumab in children with systemic lupus erythematosus: results from a randomised, placebo-controlled trial. Ann Rheum Dis 2020; 79:
1340-8.
50. FURIE RA, MORAND EF, BRUCE IN et al.:
Type I interferon inhibitor anifrolumab in active systemic lupus erythematosus (TULIP-1):
a randomised, controlled, phase 3 trial. Lancet
Rheumatol 1(4): e208-e219.
51. MORAND EF, FURIE R, TANAKA Y et al.: Trial
of anifrolumab in active systemic lupus erythematosus. N Engl J Med 2020; 382: 211-21.
52. CHATHAM WW, FURIE R, SAXENA A et al.:
Long-term safety and efficacy of anifrolumab in adults with systemic lupus erythematosus: results of a phase 2 open-label extension study. Arthritis Rheumatol 2020 Nov 22
PMID: 33225631 [Online ahead of print].
53. MOK CC, HO LY, YING SKY, LEUNG MC, TO
CH, NG WL: Long-term outcome of a randomised controlled trial comparing tacrolimus with mycophenolate mofetil as induction therapy for active lupus nephritis. Ann
Rheum Dis 2020; 79: 1070-6.
54. https://www.fda.gov/drugs/drug-approvalsand-databases/drug-trials-snapshot-lupkynis
55. ARRIENS C, POLYAKOVA S, ADZERIKHO I et
al.: OP0277 AURORA phase 3 study demonstrates voclosporin statistical superiority
over standard of care in lupus nephritis (LN).
Ann Rheum Dis 2020; 79: 172-3.
56. ROVIN BH, SOLOMONS N, PENDERGRAFT
WF 3RD et al.: A randomized, controlled double-blind study comparing the efficacy and
safety of dose-ranging voclosporin with placebo in achieving remission in patients with
active lupus nephritis. Kidney Int 2019; 95:
219-31.
57. FURIE R, ROVIN BH, HOUSSIAU F et al.:
Two-year, randomized, controlled trial of
belimumab in lupus nephritis. N Engl J Med
2020; 383: 1117-28.
58. van VOLLENHOVEN RF, MOSCA M, BERTSIAS G et al.: Treat-to-target in systemic lupus
erythematosus: recommendations from an international task force. Ann Rheum Dis 2014;
73: 958-67.
59. SACCON F, ZEN M, GATTO M et al.: Remission in systemic lupus erythematosus: testing
different definitions in a large multicentre cohort. Ann Rheum Dis 2020; 79: 943-50.
60. van VOLLENHOVEN R, VOSKUYL A, BERTSIAS G et al.: A framework for remission in
SLE: consensus findings from a large international task force on definitions of remission
in SLE (DORIS). Ann Rheum Dis 2017; 76:
554-61.
61. JAKEZ-OCAMPO J, RODRIGUEZ-ARMIDA M,
FRAGOSO-LOYO H, LIMA G, LLORENTE L,
ATISHA-FREGOSO Y: Clinical characteristics

of systemic lupus erythematosus patients

Clinical and Experimental Rheumatology 2021

One year in review 2021: SLE / F. Trentin et al.
in long-term remission without treatment.
Clin Rheumatol 2020; 39: 3365-71.

62. GAO D, HAO Y, MU L, XIE W, FAN Y, JI L,
ZHANG Z: Frequencies and predictors of the
Lupus Low Disease Activity State and remission in treatment-naïve patients with systemic
lupus erythematosus. Rheumatology (Oxford)
2020; 59: 3400-7.
63. FRANKLYN K, LAU CS, NAVARRA SV et al.:
Definition and initial validation of a Lupus
Low Disease Activity State (LLDAS). Ann
Rheum Dis 2016; 75: 1615-21.
64. BABAOĞLU H, LI J, GOLDMAN D, MAGDER
LS, PETRI M: Time to lupus low disease activity state in the Hopkins Lupus Cohort: role
of African American ethnicity. Arthritis Care
Res (Hoboken) 2020; 72: 225-32.
65. SHARMA C, RAYMOND W, EILERTSEN G,
NOSSENT J: Association of achieving lupus
low disease activity state fifty percent of the
time with both reduced damage accrual and
mortality in patients with systemic lupus erythematosus. Arthritis Care Res (Hoboken)
2020; 72: 447-51.

Clinical and Experimental Rheumatology 2021

66. KERNDER A, ELEFANTE E, CHEHAB G, TANI
C, MOSCA M: The patient’s perspective: are
quality of life and disease burden a possible
treatment target in systemic lupus erythematosus? Rheumatology (Oxford) 2020; 59
(Suppl. 5): v63-v68.
67. SHI Y, LI M, LIU L et al.: Relationship between
disease activity, organ damage and health-related quality of life in patients with systemic
lupus erythematosus: A systemic review and
meta-analysis. Autoimmun Rev 2021; 20:
102691.
68. CUI C, LI Y, WANG L: The association of illness uncertainty and hope with depression
and anxiety symptoms in women with systemic lupus erythematosus: a cross-sectional
study of psychological distress in systemic
lupus erythematosus women. J Clin Rheumatol 2020 Feb 19 PMID: 32084070 [Online
ahead of print].
69. ARNAUD L, MERTZ P, AMOURA Z et al.: Patterns of fatigue and association with disease
activity and clinical manifestations in systemic lupus erythematosus. Rheumatology (Ox-

ford) 2020 Nov 11 PMID: 33175957 [Online
ahead of print].
70. ELEFANTE E, TANI C, STAGNARO C et al.:
Impact of fatigue on health-related quality of
life and illness perception in a monocentric
cohort of patients with systemic lupus erythematosus. RMD Open 2020; 6: e001133.
71. ELEFANTE E, TANI C, STAGNARO C et al.:
Articular involvement, steroid treatment and
fibromyalgia are the main determinants of
patient-physician discordance in systemic
lupus erythematosus. Arthritis Res Ther
2020; 22: 241.
72. FALASINNU T, DRENKARD C, BAO G, MACKEY S, LIM SS: The problem of pain in lupus:
an explication of the role of biopsychosocial
mechanisms. J Rheumatol 2020 Dec 1 PMID:
33262298 [Online ahead of print].
73. FARHAT MM, MORELL-DUBOIS S, LE
GOUELLEC N et al.: Consideration of coping
strategies for patients suffering from systemic
lupus erythematosus: reflection for a personalised practice of patient education. Clin Exp
Rheumatol 2020; 38: 705-12.

241

