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ABSTRACT
Systemic lupus erythematosus (SLE) 
is a systemic autoimmune condition 
characterised by a wide spectrum of 
clinical manifestations, partly related 
to the disease itself, but also linked to 
its comorbidities and drugs adverse re-
actions. Following the previous annual 
reviews, we focused on new insights in 
SLE clinical features, pathogenic path-
ways, biomarkers of specific organ in-
volvement and therapeutic strategies. 
We finally concentrated on SLE aspects 
that could significantly influence pa-
tients’ quality of life and that need to 
be investigated in detail through the 
development and validation of disease-
specific patient-reported outcomes.

Introduction
Systemic lupus erythematosus (SLE) 
is a chronic autoimmune disease with 
clinical and serological heterogeneity. 
In order to find recent and up-to-date 
developments regarding its pathogen-
esis, diagnosis, treatment and comor-
bidities, it was performed a MEDLINE 
search of English language articles pub-
lished from the 1st January to the 31st 
December 2017 using MESH terms and 
free text words for the following search 
keys: systemic lupus erythematosus 
AND pathogenesis, biomarkers, clini-
cal manifestations, malignancies, in-
fections, osteoporosis, therapy, quality 
of life and patient-reported outcomes. 
Reviews were excluded from this work, 
as well as only papers about adult SLE 
were considered. After reviewing all 
the articles, the most relevant ones were 
selected. The aim of this one year in re-
view, following the path set last year 
(1), is to provide a helpful anthology on 
the latest findings about SLE.

Pathogenesis
Innate and acquired immunity
Interferon (IFN)-α has a known stra-

tegic role in SLE pathogenesis and it 
is the main product of plasmacytoid 
dendritic cells (pDCs). Usually IFN-α 
production is induced in response to 
single-strand RNA and to bacterial/
viral DNA by, respectively, Toll-like 
receptors (TLR) -7 and -9. INF-α pro-
duction in SLE is increased by TLR7 
stimulation of pDCs; moreover, TLR7 
expression is increased in pDCs’ en-
dosomes/lysosomes from SLE pa-
tients compared to healthy controls. 
These findings suggest the importance 
of TLR7 pathway in IFN-α-mediated 
SLE pathogenesis (2).
A study compared serum mRNA levels 
of TLR9, transforming growth factor β 
(TGF-β) and platelet-derived growth 
factor B (PDGF-B) in SLE patients and 
healthy controls, showing that TLR9/
TGF-β/PDGF-B pathway is excessive-
ly activated in SLE patients’ plasma. 
In addition, an in vitro study indicated 
that this pathway can induce mesangial 
cells over proliferation, suggesting a 
possible role of TLR9/TGF-β/PDGF-
B pathway in SLE kidney involvement 
(3).
A study conducted by Elloumi et al. 
pointed out the importance of TLR-4 
expression analysing, with immunohis-
tochemical staining, the biopsies from 
lupus nephritis (LN) and from chronic 
cutaneous lupus. In these patients, 
TLR-4 expression in biopsies from kid-
ney and skin was higher than controls, 
highlighting a possible crucial TLR-
4-mediated pathogenic pathway in LN 
and in chronic skin manifestations (4).
Basophils are involved in the patho-
genesis of several skin diseases. Pan et 
al. studied skin biopsies from SLE pa-
tients and found a significant presence 
of basophils while these cells were not 
present in tissues from healthy con-
trols. Moreover, using an in vitro mi-
gration study of peripheral blood ba-
sophils and an immunohistochemical 
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examination of skin biopsies, it was 
concluded that Chemokine Receptor 
1 (CCR1) and Chemokine Receptor 2 
(CCR2) mediate basophils recruitment 
in SLE skin lesions (5).
Apoptosis, apoptotic microparticles 
(MPs) and neutrophil extracellular traps 
(NETs) formation (named NETosis) 
are a key aspect in SLE pathogenesis, 
in particular NETosis has an impor-
tant role in LN. A recent study showed 
that MPs deriving from patients with 
active LN have higher levels of acety-
lated chromatin and more capabilities 
in NETs formation in comparison with 
MPs from patients with inactive LN, 
without LN and healthy controls. There-
fore, acetylated chromatin seems to be 
a strong stimulus to trigger NETosis 
in SLE neutrophils. Furthermore, this 
study demonstrated that NET forma-
tion under MPs triggering is quicker 
and does not need an additional pro-
cess driven by reactive oxygen species 
(ROS) formation (6).
With regard to the acquired immunity 
counterpart, Vitales-Noyola et al. ana-
lysed CD4+ CD69+ cells, a peculiar reg-
ulatory T (Treg) cells subset which has 
an important immunosuppressive effect. 
It was demonstrated that in SLE the pro-
portion of circulating CD4+ CD69+ Treg 
cells is increased compared to controls 
and that these cells have a reduced ca-
pability to decrease autologus T-lym-
phocyte activation and cytokine output. 
Thus, the increased production of CD4+ 
CD69+ Treg cells could contribute to 
creating a defective over-immunoreac-
tivity in SLE patients (7).

Genetic and epigenetic factors
An American work explored the rela-
tionship between gene expression ad 
innate immunity activity analysing the 
role of type I IFN in inflammasome 
activity. It was observed that inflam-
masome activity and its IFN-regulated 
genes in monocytes from SLE patients 
were increased compared to controls. 
High inflammasome IFN-induced ac-
tivity takes place through up-regulation 
of Interferon Regulatory Factor-1 (IRF-
1) and could have an important role in 
SLE inflammation and organ damage 
(8). Another study compared NCF1 
polymorphisms of 973 Swedish SLE 

patients and 1301 healthy controls, 
correlating their expression with ROS 
production and IFN-I-regulated gene 
expression. The NCF1-339 T-allele 
was more frequent in SLE and associ-
ated with reduced extracellular ROS 
formation and an increased IFN-I-reg-
ulated gene expression. Moreover, the 
NFC1-339 T-allele was associated with 
a younger age at SLE diagnosis (30.3 
years vs. 35.9 years) (9).
Concerning gene expression and ac-
quired immunity, pre-B Cell Leukemia 
Homebox-1 (PBX1) is a well known 
gene associated with SLE and its ex-
pression drives the generation of auto-
reactive T CD4+ cells and the impair-
ment of Treg cells. Interestingly Niu et 
al. showed that PBX1-d, a new splice 
isoform of PBX1 SLE-associated gene, 
directly transcripts the T cell activation 
marker CD44, confirming that PBX1, 
in particularly its d-isoform, has a 
primary role in T cell-mediated SLE 
pathogenesis (10).
Epigenetic pathways take part in SLE 
pathogenesis and so far, DNA hypo-
methylation rather than hypermethyla-
tion has been explored. A recent study 
found that hypermethylated CD3Z is 
associated with a downregulation of 
CD3ζ-chain, altering T-lymphocyte ac-
tivity, and it is correlated with a severe 
SLE presentation, including haemo-
lytic anaemia, thrombocytopenia and 
proteinuria (11).

Environmental factors
New evidences on the relationship 
between genetic polymorphisms and 
environment in contribution to SLE 
pathogenesis have been published. A 
Chinese paper found that the polymor-
phism rs2234693 of Estrogen Receptor 
alpha gene (ESR1) increases the risk of 
SLE in smokers patients compared to 
never-smokers (12).
In another work, single nucleotide 
polymorphisms (SNPs) were analysed 
in four vitamin D genes, measuring 
25-OH vitamin D blood levels in 436 
patients at risk of SLE development. It 
was observed that hypovitaminosis D 
and the presence of two copies of the 
minor allele at rs4809959 of CYP24A1 
gene have an additive role in transition 
to SLE (13).

Biomarkers
A great effort is made every year to try 
to define reliable biomarkers for SLE: 
there is the need to find non-invasive 
and easy-measurable surrogates able 
to assess disease activity or treatment 
response or even to suggest an early 
diagnosis. Thus, several biomarkers 
have been evaluated, especially regard-
ing renal flares in LN. The continuing 
growth in biomarkers research has the 
ambitious goal to provide in future 
clues for personalised therapeutic regi-
men selection.
Before approaching the new emerging 
biomarkers, an interesting help seems 
to come from the traditional ones. In 
fact, it has been seen that SLE patients 
have generally a decreased platelet size 
compared to healthy controls. This is 
due to an increased platelet activation; 
moreover, the reduced platelet volume 
associates significantly with anti-cardi-
olipin antibodies (14).
To investigate the clinical value of 
anti-Sm antibodies in diagnosis and 
monitoring of SLE, a cross-sectional 
longitudinal and predictive analysis 
was performed, showing that 14.8% 
of anti-dsDNA-negative patients were 
positive for anti-Sm, and more than 
half (51.4%) of anti-dsDNA-positive 
patients were also positive for anti-Sm. 
Although no correlations with lupus ac-
tivity were observed in the longitudinal 
and predictive analysis, a remarkable 
association was found between anti-Sm 
and proteinuria, suggesting that anti-
Sm monitoring is helpful in SLE pa-
tients with active LN (15).
Another interesting finding comes from 
the assessment of the vitamin D status 
in treatment-naïve SLE patients: hypo-
vitaminosis D is prevalent in SLE pa-
tients who has still not started a therapy 
compared to healthy controls (38.6% 
vs. 4.8%). Treatment-naïve SLE with 
hypovitaminosis D has been found to 
be associated with a higher ANA titre 
and with high serum levels of pro-in-
flammatory cytokines IL-17 and IL-23 
(16).
Cardiovascular disease (CVD) is one 
of the main causes of death in SLE 
patients, but the Framingham score 
often underestimates the risk for CVD 
in this population. A cross-sectional 
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controlled study revealed a correlation 
between serum high-sensitivity cardiac 
troponin T (HS-cTnT) and the presence 
of carotid plaques (assessed by ultra-
sound). High serum HS-cTnT levels 
are therefore associated with carotid 
plaques in SLE patients who are at an 
apparently low risk for CVD according 
to the Framingham score (17).
Among the new biomarkers, elevat-
ed  levels of soluble CD40L (sCD40L) 
are involved in the atherotrombotic 
disease and are reported in SLE pa-
tients; Kim et al. found higher levels of 
sCD40L  in SLE patients with positive 
aPL and arterial thrombosis, suggesting 
a possible relationship between plate-
let activation presumably by aPL and 
sCD40L contributing to the develop-
ment of atherothrombotic disease (18).
As previously said, one of the most de-
manded use of biomarkers is their ca-
pability to predict disease activity. For 
example, a study showed how serum 
osteopontin (OPN) levels, an extracel-
lular matrix protein with immunomod-
ulating properties, are in average raised 
fourfold in SLE cases compared to 
controls (p<0.0001). Data indicate that 
OPN correlates with disease activity in 
recent-onset SLE, reflects global organ 
damage and associates with antiphos-
pholipid syndrome (APS) (19).
Another article revealed how the re-
cently identified T follicular regulatory 
(Tfr) cells, a subset that can migrate to 
the germinal center and inhibit T folli-
cular helper (Tfh)-mediated B-cell acti-
vation, are reduced in peripheral blood 
from SLE patients. Moreover, low lev-
els of Tfr cells and a high Tfh/Tfr ratio 
correlates with disease activity and also 
with elevated anti-dsDNA titre; which 
is corroborated by an increase in Tfr 
cells number and a decrease in the Tfh/
Tfr ratio observed in successful treat-
ments (20).
A Japanese study demonstrated that the 
levels of mucosal-associated invariant 
T (MAIT) cells, innate-like lympho-
cytes that rapidly exert effector func-
tions upon activation without the need 
to undergo clonal expansion, are de-
creased in peripheral blood of patients 
with SLE. This reduction seems due to 
activation-induced cell death: MAIT 
cells in SLE are actually activated, and 

the expression of the activation marker 
CD69 on these cells clearly reflects dis-
ease activity (21).
Serum and urine IFN-γ, chemokine (C-
X-C motif) ligand 16 (CXCL16) and 
soluble urokinase-type plasminogen 
activator receptor (suPAR) levels in 
SLE patients have been found signifi-
cantly higher than in healthy controls. 
Between these markers, suPAR had a 
stronger association with disease activ-
ity. The expression of these biomarkers 
in renal tissues was significantly higher 
in LN patients and was also associated 
with the severity of histopathological 
lesions (22).
A prospective longitudinal benchmark 
study revealed that IFN-γ-inducible 
protein-10 (IP-10) and sialic acid-bind-
ing Ig-like lectin 1 (SIGLEC1) could be 
considered as two excellent biomarkers 
for monitoring disease activity. Their 
serum levels significantly increase dur-
ing flares (IP-10 p=0.017; SIGLEC1 
p=0.008) and decrease during remis-
sions (IP-10 p=0.04; SIGLEC1 p=0.04). 
This is an important finding because 
other traditional biomarkers do not have 
such a versatility in reflecting longitudi-
nal changes in disease activity (23).

Biomarkers of specific organ 
involvement
Reliable urinary biomarkers could im-
prove in a considerable way the man-
agement of LN: they would allow a bet-
ter assessment of the kidney microenvi-
ronment than peripheral blood, giving 
that predictive accuracy that could make 
renal biopsy not so strictly necessary.
Using ELISA technique, it has been 
demonstrated that two urinary proteins, 
alpha-1-antichymotrypsin (ACT) and 
haptoglobin (HAP) are detected only 
in patients with active renal disease, 
while are absent in urine from SLE pa-
tients with inactive disease (p<0.001), 
correlating furthermore with SLEDAI 
(p<0.001). Another urinary protein, 
retinol binding protein (RBP), showed 
a slightly lower correlation, but even so 
it is considerable a reliable marker (24).
Neutrophil gelatinase-associated lipo-
calin (NGAL) and monocyte chemoat-
tractant protein-1 (MCP-1) serum and 
urinary levels are significantly higher 
in patients with SLE as compared to 

healthy controls. In addition, urinary 
NGAL is markedly increased in SLE 
with LN than in SLE without renal in-
volvement (25), while elevated urinary 
MCP-1 concentration is a marker of 
renal flare in LN, positively correlat-
ing with proteinuria and SLEDAI, and 
with the reduction of C3 and glomeru-
lar filtration rate (26).
Thanks to microarray technology it is 
possible to evaluate and subsequently 
dose (with qPCR) miRNA even in the 
urine: an American study analysed 
urinary miRNA from SLE patients 
with biopsy-proven LN (classes II-V), 
SLE without LN and healthy controls. 
They found that urinary miR-3201 and 
miR-1273e are down-regulated in LN 
patients (>3-fold, p<0.0001) and, on a 
histopathological point of view, are as-
sociated with endocapillary glomerular 
inflammation (27).
A British study deepened the role of 
non-contrast multi-modal renal MRI 
in LN comparing the results with uri-
nary protein-creatinine ratio (uPCR) 
and estimated glomerular filtration rate 
(eGFR). The techniques used were arte-
rial spin labelling (ASL), able to meas-
ure regional renal blood flow and per-
fusion, diffusion tensor imaging (DTI), 
useful for evaluating microstructural 
disruption, and T2*-weighted sequenc-
es, which reveal micro-haemorrhages. 
DTI provides two MRI biomarkers: ap-
parent diffusion coefficient (ADC) is a 
measure of the diffusion path-length of 
tissue water molecules, and is increased 
when diffusion is relatively unimpeded 
as in edema or necrosis, while frac-
tional anisotropy (FA) describes the 
dominate direction of diffusion, so that 
highly structured tissues, such as renal 
tubules, exhibit high anisotropy, while 
damaged or inflamed tissue becomes 
disorganised leading to lower FA. It 
was found no significant association 
between LN activity and ASL meas-
urements, although there was a trend 
towards correlation between medul-
lary flow and eGFR. DTI showed that 
medullary ADC associated significant-
ly with eGFR (p=0.03) and there was 
a strong inverse correlation between 
cortical FA and uPCR (p<0.01), dem-
onstrating the pathogenic role of micro-
structural disruptions. Eventually T2* 



766 Clinical and Experimental Rheumatology 2018

One year in review 2018: systemic lupus erythematosus / M. Di Battista et al.

values correlated inversely with uPCR 
(p=0.013) (28).
There is a lack of biomarkers that are 
able to assess pulmonary involvement 
in SLE It has recently been demonstrat-
ed that serum levels of CC chemokine 
ligand 21 (CCL21) and of the previous-
ly cited IP-10 are significantly higher 
in SLE with lung involvement than in 
patients without pulmonary manifesta-
tions. More specifically, CCL21 cor-
relates negatively with DLCO (sen-
sitivity: 88.90%; specificity: 75.00%; 
p<0.01), whilst IP-10 with FVC and 
FEV1 (sensitivity: 66.67%, specificity: 
100%; p<0.01) (29).
Evaluating the prevalence of anti-
carbamylated proteins antibodies (an-
ti-CarP), a recent biomarker already 
used for rheumatoid arthritis (RA), in 
SLE cases with joint involvement (ar-
thralgia or arthritis), it turned out that 
almost 50% of the patients resulted 
positive for anti-CarP. This prevalence 
is similar to that identified in RA cases 
and is significantly higher as compared 
to SLE patients without joint involve-
ment and healthy controls (30).
MRI is the imaging technique of choice 
for neuropsychiatric SLE (NPSLE), 
although up to 50% of cases have no 
apparent abnormalities. A recent study 
evaluated MRI findings in NPSLE 
applying DTI to assess white matter 
(WM) and gray matter (GM) damage. 
It turned out that NPSLE patients had 
a higher diffusivity and a significant re-
duction in GM and WM as compared 
to controls (SLE without NP involve-
ment and healthy controls) in fronto-
temporal regions, positively associat-
ing with SLEDAI, reduction of C3 and 
long-standing disease. Atrophy involv-
ing frontal and temporal GM or WM 
is therefore considerable a hallmark of 
NPSLE, correlating with severity, ac-
tivity and time from disease onset. In-
terestingly antimalarial treatment corre-
lated negatively with atrophy in frontal 
cortex and thalamus, leading to think 
that antimalarial therapy seems to give 
some brain-protective effects (31).

Clinical manifestations
Gender and ethnic factors
The diversity in the prevalence of the 
various SLE manifestations suggests 

that gender and ethnic factors play an 
important role in the expression and se-
verity of the disease.
Leng et al. compared demographics, 
clinical manifestations, and labora-
tory data between patients with famil-
ial lupus (FL), family history of other 
rheumatic disorders (RD), and sporadic 
lupus (SL) from the Chinese lupus 
treatment and research group (CSTAR) 
registry; they found a lower rate of fa-
milial lupus than among other ethnici-
ties, moreover, a family history of lupus 
did not significantly affect clinical phe-
notypes, except for higher frequency 
of discoid rash and anti-RNP in the 
FL group, and more anti-RNP positiv-
ity in the RD group (32).
In a recent article it was pointed out 
that in Caucasian SLE patients the age 
at diagnosis and the symptom onset are 
higher in men than in women (37 vs. 32 
years) and the diagnostic delay is short-
er in men. Male patients present more 
cardiovascular comorbidities, serosi-
tis, adenopathies, splenomegaly, renal 
involvement, convulsion, thrombosis, 
and lupus anticoagulant positivity than 
women. However, inflammatory rash, 
alopecia, arthritis and Raynaud’s phe-
nomenon are more common in women 
(33). The same results were obtained 
in a cohort of Canadian patients where 
the mean age at diagnosis was lower in 
women (42.3 vs. 48.9 years). Moreover, 
cutaneous manifestations were less fre-
quent in older age groups while haema-
tologic and renal manifestations were 
more common in young adults. The oc-
currence of musculoskeletal symptoms 
was similar between sexes, and renal 
manifestations were more common in 
males than females. For both sexes, 
lung involvement was the least com-
mon (34).
In a publication on Sudanese patients 
with a clear predominance of Arab 
ancestry, arthritis was the most com-
mon clinical manifestation, reported in 
85.5% of patients. Constitutional symp-
toms such as fever, fatigue and weight 
loss were reported in 72.6%, while re-
nal involvement in 66.1% of patients 
(33). A recent study of the Hakka pop-
ulation in southern China showed that 
arthritis was the main clinical mani-
festation (61.6%) in SLE patients, fol-

lowed by nephritis and anaemia (36). 
Also in Spanish patients there was a 
predominance of joint manifestations 
(74.5%) at the first visit. Moreover, in 
this record of cases there was a higher 
rate of LN, haemolytic anaemia and 
lymphopenia (35). While all these data 
concern adult SLE patients, Torrente-
Segarra et al. analysed the Spanish 
Society of Rheumatology Lupus Reg-
istry to establish differences between 
juvenile-onset SLE (484 patients) and 
adult-onset SLE (3.428 patients). In 
patients with juvenile-onset SLE, it 
was found a more frequent familiar his-
tory of SLE, a longer diagnosis delay 
and a significantly more severe clinical 
and immunological involvement than 
in adult-onset SLE (38).

Neurological involvement
Many different neuropsychiatric fea-
tures are described in SLE patients re-
garding central nervous system (CNS) 
and peripheral nervous system (PNS), 
as well as psychiatric disorders.
PNS manifestations, even if rare, are a 
major cause of morbidity. Toledano et 
al. recently noted that the most frequent 
PNS manifestation in SLE patients was 
polyneuropathy, followed by non-com-
pression mononeuropathy, cranial neu-
ropathy, myasthenia gravis and Guil-
lain-Barré syndrome (39). Moreover, 
it was observed that myelitis appears 
early during the course of the disease 
and causes a significant increase in the 
cumulative damage compared to other 
acute non-neuropsychiatric manifesta-
tions (40).
SLE is an independent positive predic-
tor for epilepsy, and this evidence was 
confirmed also adjusting for multiple 
confounding factors (age, sex, and so-
cioeconomic status). The percentage of 
epilepsy was higher (4.03% vs. 0.87%) 
among SLE patients than in controls 
(41).
In a Swedish study the relative risk of 
ischaemic stroke in SLE was more than 
doubled as compared to general popu-
lation. Furthermore, the highest risk 
was for females and adults <50 years 
old. The most relevant relative risk was 
observed within the first year after SLE 
diagnosis and remained relatively con-
stant up to 11 years of follow-up. Again, 



767Clinical and Experimental Rheumatology 2018

One year in review 2018: systemic lupus erythematosus / M. Di Battista et al.

mean age at stroke was younger in SLE 
compared to healthy controls (68.4 vs. 
73.3) (42).
Cohen et al. analysed brain histopathol-
ogy from 16 patients with NPSLE, 18 
SLE patients without neuropsychiatric 
involvement and 24 patients who died 
of acute cardiac events served as con-
trols. This study demonstrated that NP-
SLE patients significantly present more 
micro-infarction, macro-infarction, vas-
culitis and microthrombi than those 
without neuropsychiatric involvement. 
These and other neuropathological ab-
normalities were absent in healthy con-
trols. Furthermore, deposits of comple-
ment components C1q, C4d and C5b-9 
were found significantly more often in 
SLE cerebral vessels (both NPSLE and 
non-NPSLE) than in controls (43).
Depression is quite common in SLE. 
Park et al. performed a multivariable 
logistic regression analysis to evaluate 
risk factors for depression in 505 Ko-
rean SLE patients. The authors pointed 
out that the factors associated with de-
pression are current smoking status, 
anticardiolipin-positivity and a SLICC 
damage index score >1. On the other 
hand, high-level of education and a 
high income were negatively associated 
with depression (44).

Cardiovascular and pulmonary 
involvement
Cardiac involvement in SLE may in-
clude the pericardium, myocardium, 
valvular tissue, and coronary arteries. 
Lupus myocarditis is a severe condi-
tion, it can be the onset manifestation 
of SLE or it can occur during the course 
of the disease. According to a recent pa-
per, the lack of specific treatment may 
favour the development of myocarditis 
in SLE patients. Fortunately, the long-
term prognosis of this manifestation is 
generally positive (45).
Using logistic regression, Mok et al. 
analysed 577 SLE patients to study the 
effect of metabolic syndrome on organ 
damage and on mortality rate. It was 
concluded that the presence of metabol-
ic syndrome significantly increases the 
risk of vascular mortality (OR 28.3), 
new vascular events (OR 3.38) and new 
organ damage in renal (OR 5.48) and 
endocrine system (OR 38.0) (46).

As far as lung involvement is con-
cerned, pleuro-pulmonary manifesta-
tions were present in approximately 
one third from a cohort of 1480 Latin 
American SLE patients; the most fre-
quent finding was pleuritis which oc-
curred in 24.0% of the cases (47).

Renal involvement
It was recently conducted a retrospec-
tive cohort study over 20 years that in-
cluded 249 SLE patients with renal in-
volvement (proved by renal biopsy). In 
these patients symptoms of renal flare 
included hypertension in 40%, nephrot-
ic syndrome in 30%, and renal failure 
in 69.4% of the cases. Flare predictors 
were age <30 years and diffuse prolif-
erative LN. A significant association 
with lymphopenia and discontinuation 
of immunosuppressive therapy  was 
also identified. The occurrence of flares 
was not significantly associated with 
immunological markers such as anti-
bodies against dsDNA or complement 
levels (48).

Haematological involvement
Haematological involvement can al-
ready be found at the time of diagnosis 
or it may occur afterwards, as a part of 
disease clinical spectrum or induced by 
medications. The most common hae-
matological disorders are lymphopenia 
and anaemia as shown in a cohort of 221 
patients studied by Teke et al. Regard-
ing cytopenia, it was already present in 
83.3% of the cases at the time of diag-
nosis; besides cytopenia was disease-
related in 83.4% of the patients while 
in 16.6% it was medication-related. In 
cytopenic SLE patients, renal involve-
ment and APS were more frequent as 
compared to non-cytopenic SLE cases 
(49).
SLE was found to be independently as-
sociated with a higher proportions of 
malignancies, particularly the haema-
tologic ones. The most frequent were 
non-Hodgkin lymphoma followed by 
Hodgkin lymphoma and multiple my-
eloma (50).

Ocular involvement
As recently showed by Gao et al. the 
prevalence of retinal vasculopathy was 
approximately 0.66% in SLE patients 

and this manifestation was found to be 
significantly associated with neuropsy-
chiatric lesions and haematological 
disturbances. Ocular manifestations in-
cluded decrease of visual acuity, visual 
field loss and diplopia. Furthermore, 
SLE patients with retinal vasculopathy 
had significantly higher SLE disease 
activity index scores than controls. The 
presence of anti-SSA antibodies was 
instead a protective factor for these 
manifestations (51).

Skin involvement
Raynaud’s phenomenon is frequently 
reported in SLE patients and morpho-
logical changes in nailfold capillaros-
copy are very common even if there is 
not a specific pattern. It was recently 
reported that in patients with active 
skin involvement, an abnormal capil-
lary distribution could be detected more 
frequently than in cases without active 
skin manifestations. Moreover, elongat-
ed capillary loops were seen more of-
ten in patients with LN than in patients 
without renal involvement (52).

Comorbidities
As knowledge about the pathogenic 
mechanisms of SLE has been increas-
ing, several immunosuppressive agents 
have become routinely used in clinical 
care and infections have become one of 
the most important causes of mortality. 
The increased risk of infections in this 
population is probably due to the com-
bined effect of immune system dysreg-
ulation and immunosuppressive thera-
pies, especially in cases of high disease 
activity and LN. A retrospective cohort 
study including 189 patients who had 
biopsy-proven LN, analysed rates of 
hospitalisations for infections between 
2000 and 2009 and observed that 104 
of them (60.3%) had at least one hos-
pitalisation for infection at 11 months 
from diagnosis. LN relapse was a fac-
tor associated with hospitalisation for 
infection (53).
Chen et al. examined the adverse events 
correlated to longitudinal glucocorti-
coid (GC) use in 11288 Chinese SLE 
patients and found that higher doses 
of GC were associated with increased 
risk of bacterial infections along with 
other non-infectious complications 
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(54). Feldman et al. compared infection 
rates among SLE patients newly initi-
ating immunosuppressive therapy with 
mycophenolate mofetil (MMF), aza-
thioprine (AZA) or cyclophosphamide 
(CYC) up to 6 and 12 months after 
drug initiation. They studied 1350 pro-
pensity score-matched pairs of MMF 
and AZA initiators and 674 propensity 
score-matched pairs of MMF and CYC 
initiators and found an increased infec-
tious risk in all groups but no significant 
differences between the three groups in 
terms of serious infections and mortal-
ity rates (55).
Some recent papers focused on hospi-
tal-acquired infections (HAI) in SLE. 
In a case-control study involving 3956 
Chinese SLE patients with HAI it was 
found that respiratory tract was the most 
commonly involved (58.8%), followed 
by bloodstream infections (10.9%). 
Most episodes were bacteria-associated 
(50.0%), coming before viral (34.8%) 
and fungal infections (15.2%). SLE-
DAI score, LN, high dose of GC and 
treatment with CYC were risk factors 
for HAI (56).
SLE patients also display a slightly 
higher overall risk of malignancy. This 
increased risk is probably due to im-
mune and genetic pathways underlying 
the pathogenesis but also to immuno-
suppressive therapies. A cross-section-
al population-based study including 
5018 SLE patients and 25090 controls 
demonstrated that SLE diagnosis was 
independently associated with higher 
proportions of malignancies, particu-
larly haematologic conditions, but even 
cervix uterine cancer and genital organ 
malignancies (57). In a large retrospec-
tive case-control study of SLE patients, 
it was found an association between a 
higher cumulative CYC dose and can-
cer risk. The most frequent cancer types 
were the breast (16.9%), haematologi-
cal (11.7%), colorectal (11.0%), lung 
(10.6%) and hepatobiliary (10.4%) ones 
(58). A significant risk of cervical can-
cer in SLE patients receiving immuno-
suppressive drugs was also confirmed 
by two recent large cohort studies, high-
lighting that the association was higher 
in these patients if compared to those 
treated with antimalarials (59-60). An 
increased risk of diffuse large B cell 

lymphoma (DLBCL) in SLE patients 
has been demonstrated too. Bernatsky 
et al. investigated 28 SLE-related SNPs 
and found that the most associated with 
DLBCL were the CD40 SLE risk allele 
rs4810485 on chromosome 20q13 and 
the HLA SLE risk allele rs1270942 on 
chromosome 6p21.33. Given that CYC 
exposure in SLE is also associated with 
DLBCL risk, in future these genetic 
risk factors may play an important role 
in risk stratification and decision-mak-
ing when CYC treatment is considered 
for severe forms of SLE (61).
Osteopenia and osteoporosis are fur-
ther complications in SLE deriving 
from multiple possible etiologies: 
systemic inflammation, GC use (54) 
and estrogen deficiency. However, the 
exact mechanism underlying osteope-
nia and osteoporosis in SLE patients 
newly diagnosed remains unknown. 
In a recent study Guo et al. found that 
newly diagnosed SLE patients showed 
a significant reduction of osteocalcin, 
a marker of bone formation, while se-
rum β-crosslaps level (marker of bone 
resorption) was markedly elevated. 
SLE disease activity negatively associ-
ated with osteocalcin, while positively 
correlated with β-crosslaps (62). The 
analysis of potential risk factors for 
vertebral fractures (VF) in SLE was 
conducted in 110 SLE patients and it 
was found that incident VF were sig-
nificantly associated with baseline bone 
mass density (BMD) at the total hip and 
with longer disease duration (63).
In an extensive analysis on 4,278 
SLE patients and 16,443 age and sex-
matched controls, in contrast with sev-
eral previous report showing an asso-
ciation between SLE and low vitamin 
D, Watad et al. found that SLE patients 
had slightly higher levels of vitamin D 
while SLE were twice as likely to ex-
perience episodes of hypocalcaemia in 
comparison to controls; this in a novel 
observation that requires further confir-
mations (64).
In a meta-analysis of 62 articles, preva-
lence and risk factors for avascular 
necrosis (AVN) were investigated; 
the authors reported a prevalence of 
symptomatic AVN of 9% and 29% for 
asymptomatic AVN with the femoral 
head being the most affected location. 

Disease activity, therapy with gluco-
corticoids and anti-cardiolipin antibod-
ies were found significantly associated 
with AVN (65).

Cardiovascular risk
SLE is associated with increased car-
diovascular (CV) risk and with CV 
events (CVE) occurring at a signifi-
cantly younger age than controls. The 
Toronto Risk Factor Study recruited 
250 female SLE patients and 250 
controls and found that, after 7 years 
of follow-up, SLE patients had a sig-
nificantly higher rate of clinical coro-
nary artery disease (CAD). SLE itself, 
older age at study entry and triglycer-
ides >2.8 mmol/L were predictive of 
CAD and after 15 years of follow-up 
it was found that SLE diagnosis, age 
at study entry, number of traditional 
risk factors, VLDL, homocysteine ≥ 15 
μmol/L, and high levels of C-reactive 
protein were predictors for CVE in all 
participants. While disease-related fac-
tors seem to predominate CV risk in 
SLE during the early stages, traditional 
factors play a more significant role later 
in the disease course (66). CVE predis-
position in SLE patients is even due to 
the acceleration in the atherosclerotic 
process. Tektonidou et al. performed 
carotid and femoral artery ultrasono-
graphy in 115 SLE patients demonstrat-
ing that the relative risk of subclinical 
atherosclerosis in SLE was comparable 
to that found in RA and diabetes (67). 
Furthermore, another study found that 
excessive carotid plaques were essen-
tially peculiar to the SLE subgroup with 
LN, with an age-matched double-fold 
incidence compared to non-LN SLE pa-
tients and healthy controls (68). Stroke 
risk in SLE patients is almost doubled 
compared to the general population, 
evidence confirmed by a study includ-
ing 3390 people with SLE and 16730 
controls. The highest relative risks were 
observed within the first year after SLE 
diagnosis. Furthermore, a higher pro-
portion of SLE individuals with stroke 
were female (79% vs. 68%) and young-
er than the general population (69).
A Spanish study demonstrated that in-
sulin resistance (IR) plays a role in the 
increased cardiovascular risk of SLE 
patients; in 87 non-diabetic SLE C-
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peptide levels were significantly higher 
than in controls, moreover, not only 
traditional cardiovascular risk factors 
and glucocorticoids resulted associated 
with IR, but also SLE-specific factors 
such as organ damage (70).

Therapy
Belimumab and novel anti-BAFF 
agents
In 2017 several published studies con-
cerning the novelties in lupus therapy 
refer primarily to belimumab and novel 
anti-BAFF agents.
Belimumab is a fully human mono-
clonal antibody (mAb) that binds to 
B cell activating factor (BAFF, also 
known as B lymphocyte stimulator or 
BlyS). Licensed in 2011, it is the first 
biologic drug approved for SLE treat-
ment. A phase III trial including 839 
SLE patients investigated the efficacy 
and safety of subcutaneous belimumab 
at the dose of 200 mg plus standard of 
care (SoC). It demonstrated similar ef-
ficacy, safety and tolerability as intra-
venous belimumab (71). Consequently 
in 2017, FDA approved subcutaneous 
belimumab, administered weekly at a 
dose of 200 mg, for the treatment of ac-
tive autoantibody positive SLE patients 
receiving standard therapy.
Seven years after its first approval, it is 
still unclear which patient subgroups 
are expected to best benefit from Beli-
mumab. Real life studies tried to better 
clarify this concept.
In 2017 different real life observational 
studies confirmed that belimumab, in 
addition to standard therapy, is a safe 
and effective treatment for active lu-
pus patients. They also confirmed that 
musculoskeletal and skin manifesta-
tions appear to benefit the most of Beli-
mumab, moreover patients with higher 
disease activity, anti-DNA antibodies 
and hypocomplementaemia or with a 
higher steroid dose tend to show a bet-
ter response (72-73).
Interestingly, a Swedish group found 
that smoking and established organ 
damage predicted reduced efficacy of 
belimumab. They further found that 
high baseline BLyS levels also pre-
dicted favourable treatment outcomes. 
Additional questions on long-term out-
comes remain to be established (74).

Regarding vaccinations, a Sweden pa-
per showed that belimumab, given in 
addition to traditional disease-modify-
ing anti-rheumatic drugs (DMARD) or 
prednisolone, does not further impair 
antibody response to 13-valent conju-
gated pneumococcal vaccine (75).
Another study which compared 23-va-
lent pneumococcal vaccine responses 
between pre-belimumab and concur-
rent-belimumab patients, showed that 
80% of both groups responded to ≥12 
serotypes, and approximately two-thirds 
responded to ≥16 serotypes, showing no 
differences between the pre-belimumab 
and concurrent-Belimumab cohorts 
(76).
In conclusion, data from recent obser-
vational studies confirm belimumab 
long-term safety and efficacy and its ca-
pability to achieve a positive long-term 
impact on damage accrual and quality 
of life.
The identification of BAFF’s key role 
as a B cell survival, activation, and dif-
ferentiation cytokine involved in SLE 
pathogenesis has led to the develop-
ment of novel anti-BAFF agents with 
promising clinical results in SLE.
Among novel anti-BAFF mAbs, there 
is blisibimod, which is building on 
the success of belimumab by target-
ing both soluble and membrane-bound 
BAFF. Early-phase clinical trials of 
blisibimod have proven its safety and 
tolerability and have provided a hint of 
efficacy, specifically in a subpopulation 
of SLE patients with higher disease ac-
tivity (77).
Blisibimod was tested in SLE in phase 
I and II trials where it showed safety 
and tolerability (78).
In a recent phase III trial, although the 
primary end point was not met, blis-
ibimod was associated with successful 
steroid reduction, decreased proteinu-
ria and biomarker responses (79).
Currently, CHABLIS 7.5 (NCT025-
14967), a phase III randomised dou-
ble-blind placebo-controlled trial, is 
evaluating the efficacy and safety of 
Blisibimod in SLE participants with 
or without LN. This trial is actively 
enrolling participants since June 2016 
with the goal of completion in Decem-
ber 2018. The advantage of blisibimod, 
compared to its competitors, lies in its 

higher avidity for BAFF, but a possible 
drawback may come from its immuno-
genic potential and the anticipated loss 
of efficacy over time.
Another new anti-BAFF mAb is ataci-
cept, a fusion protein between the 
BAFF receptor, TACI, and the Fc por-
tion of human IgG1. Atacicept targets 
soluble and membrane-bound forms 
of both BAFF and APRIL. APRIL is 
a proliferation inducing ligand, mem-
ber of the TNF ligand super-family, 
that shares substantial homology with 
BAFF and binds to two of the three 
BAFF receptors (BCMA and TACI). 
As BAFF, APRIL plays a particularly 
crucial role in early B cell develop-
ment. The rationale for targeting these 
pathways is provided by the obser-
vation that both BAFF and APRIL 
levels are increased in SLE patients. 
Although higher risk of serious infec-
tions and unsafe drop in serum IgG 
were observed in previous phase II/
III trials (80-81), atacicept may still 
offers good perspectives for SLE. In 
fact, the post hoc analysis of Phase II/
III APRIL-SLE study demonstrated a 
dose-response relationship between 
Atacicept concentrations and flares re-
duction: flare rates were reduced with 
Atacicept 150 mg (82).
Linking to the previous work, also the 
phase IIb ADDRESS II study observed 
reductions in the incidence of severe 
flares with atacicept versus placebo (83).
In conclusion BlyS targeting (not 
APRIL) emerges as a safe alternative 
to manage moderately active lupus 
with modest overall effects. Patients 
with active musculoskeletal and skin 
disease or who depend on GC for dis-
ease control remain the best candidates 
for these biologics (84).

Rituximab and new biologic 
therapies against B cells.
BAFF levels have been consistently 
described as increased after B-cell de-
pletion via anti-CD20 approaches and 
it has been described as higher in SLE 
patients experiencing a relapse after 
rituximab (RTX) administration when 
compared to patients who maintain dis-
ease remission. Sequential treatment 
with RTX followed by belimumab 
could represent a promising strategy 
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for SLE and LN by interfering with 
rebound increases in BAFF levels due 
to B-cell depletion, thus favouring the 
sustained depletion of auto-reactive B 
cells (85).
Regarding RTX in monotherapy, some 
papers were published in 2017. A recent 
retrospective study showed the efficacy 
and tolerance of RTX as monotherapy 
in induction treatment of pure membra-
nous LN (86) while another study re-
ported long-term (up to 7 years) results 
and data of RTX use in newly diag-
nosed SLE (87). It was concluded that 
early treatment of SLE patients with 
B-cell depletion is safe, effective and 
enables a reduction in steroid use.
Another study about the long-term ef-
fects on B cell in SLE patients treated 
with RTX showed that hypogamma-
globulinaemia after RTX was largely 
restricted to the IgM class and was 
mainly associated with lower baseline 
IgM levels and with sequential MMF 
therapy (88).
An English prospective observational 
study was conducted in patients with 
moderate-to-severe SLE who were 
treated with RTX. The study assessed 
factors associated with primary and 
secondary non-response to RTX and 
evaluated secondary non depletion non 
response (2NDNR) management. It 
concluded that RTX treatment can be 
guided by B-cell monitoring with the 
aim of achieving complete depletion. 
About 12% of SLE patients with lost 
depletion on repeated RTX cycles re-
gardless of prior response met 2NDNR 
criteria and were found positive for 
anti-RTX antibodies (89). Concomitant 
oral immunosuppressant may help to 
prevent this. If 2NDNR occurs, switch-
ing to humanised anti-CD20 mAbs re-
stores depletion and response. There-
fore, in SLE alternative anti-CD20 
antibodies may be more consistently 
effective; several ongoing trials are ad-
dressing these issues.
The central role of B cells in SLE pa-
thology led to the advent of new bio-
logic therapies targeting B cells. One 
of those is Epratuzumab, a human-
ised mAb directed against CD22 on B 
cells. However, data from EMBODY 
1 (NCT01262365) and EMBODY 2 
(NCT01261793), two phase III ran-

domised double-blind placebo-con-
trolled trials regarding epratuzumab in 
patients with moderate-to-severe active 
SLE, did not confirm its clinical effica-
cy so the drug has been now abandoned 
(90).
Among new B-cells depleting agents 
there is bortezomib, a haematologic 
drug approved for multiple myeloma 
and lymphoma. It is a proteasome inhib-
itor that can downregulate plasma cells 
function, reducing antibody secretion. 
Zhang et al. have reported 5 cases of 
SLE patients with refractory LN treated 
with bortezomib combined with GC, 
with encouraging results on renal func-
tion, proteinuria, immunological param-
eters and mild adverse events (91).
In conclusion the only biologic drug 
currently approved for SLE is Beli-
mumab, an anti-BLyS agent with mod-
est effect on disease activity. Other B-
cell targeted therapies failed to show 
an effect in large phase III trials despite 
early promising results (84).

Inhibitors of IFN-I
It is known that SLE is a prototypical 
IFN-I-mediated autoimmune disease. 
Increased levels of serum IFN-I were 
detected in SLE patients more than 30 
years ago and were associated with dis-
ease activity (92).
Most SLE patients, in contrast to 
healthy individuals, show a sustained 
activation of the IFN-I system which 
reflects an overexpression of type I 
IFN-regulated genes or an IFN-signa-
ture. The persistent production of IFN-I 
in SLE patients is due to the continu-
ous stimulation of pDCs by endogenous 
nucleic acids. IFN-I stimulates both the 
innate and adaptive immune systems, 
thus playing an important role in the au-
toimmune disease process. Some of the 
standard therapies for SLE, like high 
doses of GC and hydroxychloroquine 
(HCQ), downregulate IFN-signature. In 
particular, HCQ seems to exert its effect 
on IFN-I by blocking TLR7 and TLR9 
activation (93).
However, given the central role of the 
IFN-I system in SLE pathogenesis, 
IFN-targeted therapies still represent 
an active area of investigation.
Inhibitors of type I IFN-system have 
been recently developed. Among these, 

neutralising IFN-I mAbs have shown 
encouraging results. Sifalimumab, a 
fully human IgG1κ mAb that binds to 
and neutralises most IFN-α subtypes, 
demonstrated to be effective in pa-
tients with active moderate-to-severe 
SLE, refractory to standard of care, in 
a phase IIb randomised double-blind 
placebo-controlled study (94).
Sifalimumab treatment was associated 
with improvement in both general SLE 
composite endpoints and individual 
organ system endpoints. Exploratory 
analyses suggested that patients with 
high IFN gene signature expression 
responded better than those with a low 
one. In any case, due to the small num-
ber of patients with a low IFN gene 
signature, a meaningful statistical com-
parison between the two groups was 
not possible (95).
Given the multiple forms of type I IFN, 
a more complete inhibition IFN-I sys-
tem may be obtained by targeting the 
shared IFNAR1 receptor.
Anifrolumab is a mAb directed against 
IFNAR1. It has been evaluated in 
adults with moderate-to-severe SLE in 
a phase IIb randomised double-blind 
placebo-controlled study whom results 
were published last year. 305 patients 
were randomised to receive intravenous 
anifrolumab (300 mg or 1000 mg) or 
placebo, in addition to standard therapy, 
every 4 weeks for 48 weeks. Randomi-
sation was stratified by SLEDAI score 
(<10 or ≥10), oral GC dosage (<10 or 
≥10 mg/day) and type I IFN gene sig-
nature test status (high or low) based on 
a 4-gene expression assay. Anifrolumab 
met its primary endpoint of a reduction 
in global disease activity score in SLE 
patients. Moreover, the drug demon-
strated its superiority compared with 
placebo across other multiple clinical 
endpoints. For all outcomes, the treat-
ment effects were most pronounced in 
patients with a high IFN-signature at 
baseline. Concerning the drug’s safety 
profile, a dosage-related increase was 
observed in the occurrence of upper 
respiratory infections and reactivation 
of herpes zoster. Thus, a more favour-
able risk/benefit profile emerged for the 
300 mg dosage (96).
The risk/benefit assessment emerged 
with anifrolumab was greater than that 
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with Sifalimumab in a similar popula-
tion. This is probably due to the differ-
ent targets of these mAbs: the shared 
IFNAR1 receptor and IFN-α, respec-
tively.

Traditional immunosuppressive drugs
Nowadays standard treatment for ac-
tive LN is MMF or CYC combined with 
high-dose steroids. However, some pa-
tients do not respond to standard treat-
ment. There is growing evidence that 
calcineurin inhibitors, including cyclo-
sporine A (CsA) and tacrolimus (TAC), 
are promising agents for the treatment 
of refractory LN.
A retrospective study demonstrated 
that low-dose CsA could induce renal 
remission and ameliorate SLE disease 
activity in patients with resistant prolif-
erative LN, representing a safe drug for 
the treatment of these patients (97).
Furthermore, some papers published in 
2017 assessed the efficacy of calcineu-
rin inhibitors in combination with tra-
ditional immunosuppressants, such as 
CYC or MMF, in LN treatment. In a 
prospective single-arm open label pilot 
study recruiting 15 patients with active 
LN, all participants were treated with a 
starting dose of 0.61 mg/kg/day pred-
nisolone for 2 weeks then tapered to a 
maintenance dose, intravenous CYC 
(500 mg biweekly for 3 months) and 
TAC (3.0 mg/day). TAC was then con-
tinued as maintenance therapy. Those 
patients were compared to 18 controls 
conventionally treated with CYC and 
prednisolone. At 6 months, 12 of 15 
patients of the study achieved complete 
remission, significantly more than con-
trols (7 of 18 patients) (98).
Another prospective multicentric ran-
domised controlled trial compared TAC 
and MMF for induction and mainte-
nance therapy in LN. Adult patients 
with active nephritis received predni-
solone (0.7–1.0 mg/kg/day for 4 weeks 
of run-in period and then tapered) and 
were randomly assigned to receive 
TAC (0.1 mg/kg/day) or MMF (1.5–
2 g/day) as induction therapy for six 
months. The study concluded that TAC 
was comparable with MMF during in-
duction but MMF was more effective 
on disease activity for active LN classes 
III and IV at 12 months (99).

Other
In the last decades, our understanding 
of SLE pathogenesis has increased. Re-
flecting the increasing knowledge of the 
different immune mechanisms that con-
tribute to lupus pathogenesis, a variety 
of other therapeutic targets have been 
recently evaluated. For example, the 
strategy of blocking the IL-6 pathway, 
known to be successful in RA, has been 
tested in SLE patients too. Tocilizumab 
and sirukumab gave disappointing re-
sults. The preliminary results of a phase 
II dose-ranging randomised controlled 
trial of another anti-IL-6 mAb (PF-
04236921) did not show significant dif-
ferences from placebo for the primary 
efficacy endpoint in SLE patients (100).
Some biologic drugs already used in 
other rheumatic diseases were also 
evaluated in SLE. For instance, last 
year some anecdotal cases about suc-
cessful use of ustekinumab in severe, 
refractory, discoid lupus lesions were 
reported (101).
Leng et al. reported the results of a 10-
year follow up of a group of 24 Chi-
nese patients with severe SLE after 
high-dose immunosuppressive therapy 
and autologous peripheral blood stem 
cell transplantation (APBSCT). The 
10-year overall survival rate and 10-
year remission survival rate were both 
86.0%, so the authors suggest that this 
therapeutic strategy may be considered 
to improve the outcome of severe SLE 
patients (102).
In contrast, Deng et al. found no ap-
parent additional effect of human um-
bilical cord-derived mesenchymal stem 
cells over standard immunosuppression 
for LN treatment (103).
In conclusion, recent progresses in the 
understanding of the mechanisms in-
volved in SLE have led to the develop-
ment of novel therapies for this disease. 
Nevertheless, the heterogeneous and 
persistent nature of SLE manifestations 
remains a burden for many patients, and 
agents need to be developed to address 
the substantial unmet medical needs for 
this disease (104).

Quality of life and 
patient-reported outcomes
SLE is a complex and unpredictable 
chronic disease which significantly im-

pacts on patients’ daily living. Despite 
the advances in overall SLE prognosis, 
patients’ quality of life has not im-
proved.
EULAR recommendations for monitor-
ing SLE patients establish that Health-
Related Quality of Life (HRQoL) has 
to be evaluated at every visit in routine 
clinical practice, as an independent 
outcome measure (105). HRQoL is a 
multidimensional concept of a patient’s 
well-being which takes physical, men-
tal, emotional and social functioning 
into consideration. It refers to the im-
pact that a disease and its treatment has 
on individual’s life.
HRQoL is generally poorer in SLE pa-
tients than in general population.
In a recent survey performed among the 
Lupus UK members, almost three-quar-
ters of individuals had problems limit-
ing their ability to carry out their usual 
daily activities, and only 15% of them 
worked full time. Moreover, many pa-
tients declared that they require day-to-
day support, not only from health care 
professionals, but also from the partner, 
family members and friends. Thus, 
SLE determines significant limitations 
in daily living, work loss and a need for 
continuous support from others (106).
Similarly, the considerable burden of 
SLE for patients and their carers has 
emerged from an online survey con-
ducted in the UK. The survey revealed 
that fatigue was the most debilitating 
symptom experienced by the majority 
of SLE patients. SLE showed a con-
siderable impact on patients’ physical, 
social and financial status. In particular, 
most patients (89%) reported reduced 
ability to socialise; 76% of them had 
changed employment and, of these, 
52% stopped working completely.
SLE also showed a heavy impact on 
carers, both for their financial status and 
their social activities (107).
SLE seems to have a greater impact 
on patients’ QoL even when compared 
with other rheumatic diseases. For ex-
ample, in comparison with RA, it seems 
that RA patients achieve a better QoL 
than SLE patients at sustained remis-
sion (108).
In a recent study by Chaigne et al., 
HRQoL in patients with SLE and RA, 
matched by age, sex and disease du-
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ration, was evaluated by the Medical 
Outcomes Study Short Form 36 (SF-
36). SLE Patients had lower Mental 
Component Summary (MCS) scores, 
whereas RA patients had lower Physi-
cal Component Summary (PCS) scores 
and these differences remained even 
after adjustment for patient character-
istics, treatment and disease activity, 
and even over 1 year of follow up. So, 
these results suggest that fundamental 
dissimilarities exist between SLE and 
RA in their impact on QoL (109).
Many factors influence HRQoL in SLE 
patients and it would be important to 
understand them for an effective man-
agement of the disease. First of all, we 
have to consider symptoms related to 
disease activity, disease severity and/or 
organ damage.
In a recent cross-sectional study of pa-
tients included in the Swiss SLE Cohort 
Study between April 2007 and June 
2014, it was in fact demonstrated that 
an increase in SELENA-SLEDAI or 
in Physician Global Assessment was 
negatively correlated with PCS and/or 
MCS scores of the SF-36. In particular, 
the authors found that active LN and 
musculoskeletal involvement were as-
sociated with physical limitations and 
emotional problems, increased bodily 
pain and poor social functioning, while 
the serological activity (low comple-
ment and/or presence of anti-dsDNA 
antibodies) was associated with in-
creased fatigue and reduced mental 
health (110).
Taking this into account, a “treat-to-tar-
get” strategy in SLE management, with 
the aim of achieving a remission or a low 
disease activity state and avoiding dam-
age accrual in the long-term, appears of 
great importance in order to improve 
patients’ HRQoL. Last year Golder et 
al. prospectively evaluated HRQoL, by 
means of the SF-36, in a large cohort of 
SLE patients and found that the attain-
ment of a low disease activity state cor-
related with better PCS and MCS scores 
and with better scores in multiple indi-
vidual SF-36 domains (111).
In a large cohort of Chinese SLE pa-
tients, it was demonstrated that durable 
remission (≥5 years) was significantly 
associated with less damage accrual 
and better QoL. It is interesting to note 

that in this study HRQoL was evalu-
ated both with a generic measure, the 
SF-36, and with a disease-specific 
measure, the LupusPRO, and that the 
condition of stable remission corre-
lated with higher scores in both these 
HRQoL evaluation tools (112).
It is easy to imagine that a major organ 
involvement, in SLE patients, can af-
fect HRQoL.
A recent study investigated QoL in LN 
patients, using the LupusPRO ques-
tionnaire. LN cases had poor QoL and 
patients with active LN had worse 
HRQoL and non-HRQoL as compared 
to patients without active LN. In par-
ticular, both active and past LN cases 
showed significantly worse HRQoL in 
medication and procreation domains of 
LupusPRO (113).
Neuropsychiatric involvement, another 
severe SLE manifestation, also seems 
to impact on QoL, as demonstrated in a 
recent paper where NPSLE patients had 
a significantly reduced QoL, compared 
to general population and patients with 
other chronic diseases (114).
However, SLE patients often present 
many disease manifestations that, even 
if not organ- or life-threatening, may 
equally have a significant impact on 
their QoL.
For instance, two recent Italian stud-
ies pointed out that musculoskeletal 
involvement importantly influenc-
es patients’ daily living. Piga et al. 
showed that active arthritis, Jaccoud’s 
deformities and also fibromyalgia are 
associated with worse QoL (measured 
by means of SF-36v2 and FACITv4 
fatigue scale). Moreover, it was found 
that fragility fractures, deformities 
and active arthritis negatively affect 
disability perception measured by the 
HAQ (115). Similarly, Tani et al. in-
vestigated the impact of joint involve-
ment in a cohort of 50 consecutive SLE 
patients and found a significant corre-
lation between the presence of arthritis 
(established by clinical and ultrasound 
evaluations) and VAS score for pain, 
patient’s perception of disease activity 
and Global Health (116).
Despite these evidences, the literature 
data on the correlation between disease 
activity/severity and patients’ quality 
of life are slightly conflicting. It is in 

fact well known that patients with inac-
tive SLE still have a decreased HRQoL. 
Therefore, other factors able to influ-
ence QoL should be considered such as 
demographic and socioeconomic con-
ditions, fatigue, sleep disturbances, and 
also depression, cognitive impairment 
and executive dysfunction (117).
Fatigue is one of the most frequent 
symptoms reported by patients. Recent-
ly, factors influencing fatigue were stud-
ied in a cohort of 99 Turkish SLE pa-
tients compared to healthy controls. The 
level of fatigue, assessed by the multidi-
mensional assessment of fatigue (MAF) 
scale, was higher in patients compared 
to controls and it was independent from 
disease activity. In contrast, fatigue re-
sulted positively correlated with anxiety 
and depression and negatively affected 
quality of life, measured by the SF-36 
(118).
A poor sleep quality may also have a 
correlation with fatigue, emotional dis-
comfort and a poor HRQoL in women 
with SLE (119).
Social relationships have a great influ-
ence on patients’ QoL. A recent longi-
tudinal study showed that a denying or 
uninformed support from parents and 
friends produce a negative impact, in-
dicating that HR-QoL is compromised 
when patients feel that their emotional 
needs are unrecognised. On the contra-
ry, the study highlighted that HRQoL 
was positively influenced by the pa-
tients’ perception of a greater “self-ef-
ficacy” in the management of their own 
disease (120).
For the treating physician, HRQoL re-
mains a difficult domain to evaluate in 
clinical practice because it depends on 
many factors and because there are no 
efficient tools that could help clinicians 
to really understand the disease burden 
on patients’ daily living.
When evaluating the disease, patients 
and physicians often have discordant 
concerns, focusing on different aspects 
of the disease itself.
There is a very interesting cross-sec-
tional questionnaire study conducted 
at a tertiary disease-specific outpatient 
clinic in Melbourne, Australia. Patients 
and physicians were asked to complete 
a survey which included questions 
concerning QoL issues and questions 
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on disease activity and damage (based 
on the SLEDAI-2K and the SLICC-
DI, respectively). In response to each 
item, participants were asked to rate 
their degree of concern on a standard 
five-point Likert scale. Physicians were 
also asked if they routinely investigated 
some particular aspects of the disease 
with their patients, while patients were 
asked if they had experienced each SLE 
manifestation. It emerged a significant 
discordance between patients and their 
physicians regarding their level of con-
cern on a range of SLE-related issues. 
Patients’ major concerns were related 
to aspects of HRQoL, such as fatigue 
and functional measures, while physi-
cians mainly focused on organ manifes-
tations. Importantly, the three highest 
ranked patients’ concerns, all of which 
related to function, were not reported 
as routinely assessed by the majority of 
physicians (121).
It is clear that exists a gap communi-
cation between patients and care givers 
and it has to be overcome. The qual-
ity of communication with doctors is 
linked to improved health outcomes, in 
particular relatively to HRQoL, through 
increased patient participation in the 
management of the disease and trust 
in the physician. Moreover, the qual-
ity of patient-physician interaction may 
greatly influence patients’ adherence to 
therapy.
In order to engage patients in their 
care process and improve clinicians’ 
understanding of the impact of the dis-
ease, Patient Reported Outcome (PRO) 
measures are becoming increasingly 
important in the management of chron-
ic diseases, like SLE.
PROs are health status evaluations di-
rectly reported by the patient without 
the need of interpretation by a physi-
cian and they are supposed to give 
complementary information to those 
captured by medical evaluation, based 
on clinical manifestations and labora-
tory aspects.
PRO measures for a self-reported as-
sessment of disease activity have been 
developed in SLE.
The Systemic Lupus Activity Ques-
tionnaire (SLAQ) is based on the same 
items and scoring system as SLAM but 
excludes laboratory items. The SLAQ 

is completed by the patient that so can 
give an assessment of subjective dis-
ease activity. It was developed as a tool 
to screen for lupus activity and flares in 
large groups of SLE patients who are 
followed as outpatients. The SLAQ has 
been widely used in the last decades. 
Last year, Pettersson et al. compared 
patients’ assessments of SLE disease 
activity, obtained with the Swedish 
version of the SLAQ, with physicians’ 
assessments, using the SLAM and the 
SLEDAI-2K. The Swedish version of 
the SLAQ appeared as a reliable and 
valid tool, in fact the authors reported 
moderate to good correlations between 
patients’ and physicians’ assessments 
of disease activity, in most of the scores 
included in the SLAQ. A lower grade 
of correlation resulted for newly diag-
nosed SLE patients (<1 year) (122).
It seems increasingly evident that the 
integration of PROs with the classical 
physician evaluation may provide a 
more complete image of disease activ-
ity with a potential disease-modifying 
effect. In a recent randomised con-
trolled crossover study, electronic PRO 
measures (e-PROMs) were used for re-
mote monitoring of early SLE patients. 
The use of e-PROMs facilitated close 
monitoring of disease activity. In fact, 
SLEDAI score was significantly lower 
in patients who completed online e-
PROMS, in comparison to the control 
group. Moreover, adherence to therapy 
was significantly (p<0.1) higher in the 
e-PROMs group (123).
The use of PROs is even more impor-
tant for the assessment of HRQoL in 
SLE patients.
Several HRQoL measures have been 
designed and evaluated in SLE cases. 
Some are generic questionnaires, de-
veloped for a quality of life evaluation 
in any disease state, while others are 
disease-specific measures, developed 
exclusively for SLE. Generic measures 
allow comparison with other condi-
tions, while SLE-specific measures can 
capture peculiar dimensions of HRQoL 
affected in SLE.
Among generic HRQoL measures, the 
SF-36 is the most widely used and it has 
been validated across different chronic 
diseases. It was also recommended by 
Outcome Measures in Rheumatology 

(OMERACT) IV for assessment in 
randomised controlled trials (RCTs) 
and longitudinal observational studies 
in SLE.
It is still not so clear whether the SF-36 
is sufficiently sensitive to change with 
the fluctuations of QoL in SLE patients. 
According to a recent prospective Jap-
anese study, the SF-36 demonstrated an 
acceptable reliability among Japanese 
patients with SLE. HRQoL measured 
by the SF-36 was reduced in Japanese 
SLE patients compared to Japanese 
general population and HRQoL re-
sulted associated with disease damage, 
rather than disease activity (124).
The Patient-Reported Outcomes 
Measurement Information System 
(PROMIS) has recently been developed 
in US. It is conceived for a wide range 
of conditions and it wants to provide a 
set of publicly available, efficient and 
flexible measurements of PROs, in-
cluding HRQoL. Last year, some stud-
ies pointed out that PROMIS may be a 
promising tool for measuring HRQoL 
in SLE patients too (125).
SLE-specific questionnaires to assess 
HRQoL have been developed since the 
early 2000s. The first one was the SLE-
specific Quality of Life questionnaire 
(SLEQoL), followed by Lupus Quality 
of Life (LupusQoL) and SLE Quality 
of Life Questionnaire (L-QoL). Among 
these tools, the most widely validated 
and used is the LupusQoL, which has 
been validated in different populations. 
Responsiveness of this questionnaire 
has to be further elucidated. Recently, 
the sensitivity to changes of LupusQoL 
and SF-36, in a cohort of SLE patients 
with moderately to severely active dis-
ease, has been compared. Both the SF-
36 and LupusQoL resulted sensitive to 
changes, reflecting both improvement 
and worsening. Importantly, the Lu-
pusQoL SLE-specific domains (plan-
ning, burden to others, body image and 
intimate relationships) were largely re-
sponsive to changes (126).
In 2012 Jolly et al. developed and 
validated a new specific tool, called 
LupusPRO, which showed good meas-
urement properties. It was developed 
from feedback by US patients and, in 
the past years, its English and French 
versions were also validated among 
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SLE patients in Canada. Last year the 
Japanese version of LupusPRO was 
validated too (127). Besides, for the 
purpose of clinical trials, a new version 
of LupusPRO (1.8) was developed. In 
this version, the domain Pain-Vitality 
was separated into distinct Pain, Vital-
ity and Sleep domains. This new Lu-
pusPRO v. 1.8 was validated in a co-
hort of consecutive SLE patients and 
demonstrated acceptable reliability 
and validity, suggesting that the use of 
LupusPRO as an outcome measure in 
clinical trials would facilitate respon-
siveness assessment (128).
In 2014 a short form instrument from 
the LupusPRO, the Lupus Impact 
Tracker (LIT), was derived. It is a 
10-items questionnaire that provides a 
summary score that captures the overall 
impact of lupus on HRQoL. LIT was 
widely validated last year. In particu-
lar, the cross-cultural validity of LIT 
was evaluated in five European coun-
tries (France, Germany, Italy, Spain and 
Sweden). The results showed its reli-
ability and cultural invariability across 
countries and it also appeared feasible 
thanks to its brevity (129). Finally, LIT 
was also validated in a Southeastern 
US cohort of SLE patients, with a large 
number of African American cases, and 
in an Australian cohort (130-131).
LIT responsiveness to changes in dis-
ease activity, using the SLE responder 
index (SRI) was evaluated in an obser-
vational, longitudinal, multicentre study 
conducted across the USA and Canada. 
LIT resulted moderately responsive to 
SRI in SLE patients. Inclusion of this 
tool in clinical care and clinical trials 
may provide further insights into its re-
sponsiveness (132).
Lupus Satisfaction Questionnaire (LSQ) 
was recently developed to evaluate SLE 
patients treatment satisfaction and to 
help informing them about treatment 
decisions (133). The same authors have 
also developed a questionnaire (System-
ic Lupus Erythematosus Steroid Ques-
tionnaire) that specifically wants to im-
prove the understanding of the benefits 
and the burdens of steroids for SLE pa-
tients (134). Both these instruments, if 
further validated, may help to improve 
patients’ adherence to therapy.
In conclusion, a better understand-

ing of patients’ disease experiences is 
crucial. Last year new data confirmed 
that HRQoL has to be considered an 
independent outcome measure and, as 
such, has to be routinely evaluated in 
SLE patients.

Conclusion
2017 was a year full of new and inter-
esting findings about a complex and 
heterogeneous disease like SLE. This 
review summarised the most relevant 
articles published last year regarding 
SLE pathogenesis, clinical and labora-
tory features as well as comorbidities 
and novel treatments.
However, this is an overview of the 
most interesting news provided in the 
literature on a disease that, for various 
aspects, remains challenging: there is a 
growing need for studies and research 
which could improve the understand-
ing of SLE in order to lead to a better 
management of the disease.
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