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Summary

Objective. Systemic lupus erythematosus (SLE) is a multifac-
eted autoimmune disorder that typically requires management with
immunosuppressive and anti-inflammatory treatments. The 2023
guidelines of the European Alliance of Associations for
Rheumatology now recommend lowering maintenance glucocorti-
coid doses to <5 mg/day to reduce long-term health risks, a
decrease from the previous 7.5 mg/day threshold set in 2019. To
help achieve these reduced doses, early initiation of biologic ther-
apies is suggested, even before conventional immunosuppressants.
Belimumab and anifrolumab, the biologics currently approved for
SLE treatment, have shown greater efficacy than placebo in clini-
cal trials and similar safety profiles, supporting their use in achiev-
ing remission and enabling glucocorticoid tapering or discontinua-
tion. This review evaluates the role of biologics, especially anifrol-
umab, in treating extra-renal SLE in Italy, using clinical scenarios
to illustrate situations where early anifrolumab therapy could be
beneficial.

Methods. Hypothetical scenarios derived from clinical practice
were examined to identify real-life contexts suitable for the early
initiation of anifrolumab treatment.

Results. Anifrolumab represents an effective therapeutic
option for various extra-renal SLE patients. These include those
who have failed to achieve or maintain remission with standard
care, have contraindications to conventional immunosuppressants,
are glucocorticoid-dependent, or experience mucocutaneous and
musculoskeletal manifestations. Anifrolumab also offers potential
benefits for patients planning pregnancy by promoting remission
or low disease activity.

Conclusions. Despite its recent approval and limited real-
world evidence, anifrolumab has emerged as a promising therapeu-
tic option for non-renal lupus. We hope this review will encourage
further studies on the efficacy and safety of anifrolumab in real-life
SLE patient cohorts.
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Introduction

Systemic lupus erythematosus (SLE) is a multifaceted autoim-
mune disorder characterized by great heterogeneity in terms of
clinical manifestations (1). Its etiology remains elusive, yet it
involves a complex interplay of genetic predisposition, epigenetic
modifications, and environmental triggers, resulting in aberrant
immune responses (2).

The goal of SLE therapy is to control disease activity in order
to prevent chronic damage development and progression, as stated
in the treat-to-target recommendations (3-5). Indeed, a link
between disease activity and damage has been clearly demonstrat-
ed, with deeper control of disease activity correlating with lower
damage accrual (6-8). Therefore, achieving and maintaining remis-
sion is the cornerstone of current SLE management, as it is essen-
tial not only to reduce organ damage and improve survival but also
to lead to improved quality of life and likely lower health-related
costs (5, 9, 10). In addition, the role exerted by glucocorticoids as
the main players in determining damage has been widely demon-
strated and confirmed, as they pose risks of cumulative dose toxi-
city (11), including cataracts, cardiovascular events, osteoporosis,
and fractures (12).

Finally, it should be considered that damage prevention also
goes through early disease diagnosis, which follows an early intro-
duction of the most appropriate treatment for the individual patient
(13).

These aspects have been clearly addressed in the recent recom-
mendations of the European Alliance of Associations for
Rheumatology (EULAR) (5), which have introduced relevant nov-
elties in managing SLE patients. First, these new recommendations
suggest reducing the maintenance glucocorticoid dose to <5
mg/day (prednisone equivalent) (5), contrasting with the previous
threshold of 7.5 mg/day indicated in the 2019 recommendations
(14), to minimize long-term risks, with the ultimate goal of gluco-

corticoid withdrawal.
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Biological therapies, such as belimumab and anifrolumab, tar-
geting different immune players implicated in SLE pathogenesis
(15), represent a valuable tool in the SLE treatment landscape to
achieve the goal of remission, preferably without the need for glu-
cocorticoids. Both drugs gained approval through randomized con-
trolled trials involving comparable extra-renal SLE populations
(16-21). The updated EULAR recommendations introduce the
concept of early initiation of biological treatments to prevent
flares, reduce glucocorticoid usage, and minimize organ damage,
even without mandating the prior use of conventional immunosup-
pressive drugs (5).

Belimumab, an anti-B-cell stimulator human monoclonal anti-
body, has shown efficacy in serologically active moderate-to-
severe lupus and was approved in 2011 (16, 17, 22). Numerous
clinical trials and real-world studies have reported a significant
glucocorticoid-sparing effect of belimumab in SLE management
(23-30).

Anifrolumab, a fully human IgGlk monoclonal antibody tar-
geting interferon (IFN)-a/p receptor (11), was approved in 2021
(17, 18). It has demonstrated efficacy in treating extra-renal SLE,
controlling disease activity, reducing flares, and facilitating gluco-
corticoid dose reduction and discontinuation (18-21).

In Italy, both belimumab and anifrolumab are fully reimbursed
by the National Health Service under class H, meaning they are
available at no cost to patients but are restricted to hospital use (31,
32). Both drugs are indicated as adjunctive therapy in adult
patients with active, autoantibody-positive SLE. Belimumab is
specifically recommended for patients with high disease activity
(e.g., anti-dsDNA positivity and low complement levels) despite
standard therapy, whereas anifrolumab is indicated for moderate to
severe forms of the disease that persist despite standard treatment
(31, 32). While we found it challenging to retrieve the specific
reimbursement criteria throughout other European nations, the
indications generally reflect those from the European Medicines
Agency (33, 34). The mechanism of reimbursement, however, dis-
tinguishes Italy from other countries, including the USA, where
the Food and Drug Administration has issued similar indications
for anifrolumab and broader indications for belimumab (for all
patients with SLE aged more than 5 years, without specifying the
degree of disease activity) (35, 36). However, the reimbursement
system in the USA is predominantly structured around private
insurance providers, leading to significant variability in drug cov-
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erage and patient out-of-pocket expenses (37). This approach can,
at times, restrict or delay access to novel therapies, particularly for
individuals with inadequate insurance coverage or those unable to
afford high out-of-pocket costs (37). This also distinguishes Italy
from China, where reimbursement policies may vary or impose
financial burdens on patients (38). The national reimbursement cri-
teria set by the Italian Medicines Agency facilitate broad access to
biologics in clinical practice, allowing physicians to focus prima-
rily on optimizing their therapeutic use rather than navigating
administrative or financial constraints.

This review aims to offer an expert opinion on the use of bio-
logical drugs in the Italian therapeutic landscape for extra-renal
SLE, particularly focusing on the role of the newly licensed drug,
anifrolumab, in the therapeutic paradigm of SLE.

Methods

The authors conducted a comprehensive, non-systematic
review of current literature to assess the role of biologics, particu-
larly anifrolumab, in treating SLE. This review examined hypo-
thetical clinical scenarios based on the authors’ real-life clinical
practice and available scientific data from randomized controlled
trials and expert opinion on patient management under real-world
conditions. The focus was to identify clinical contexts where early
initiation of anifrolumab might benefit patients with extra-renal
SLE.

Expert opinion: clinical scenarios for biological
treatment in systemic lupus erythematosus
patients

Although anifrolumab has been approved for adult patients
with moderate to severe SLE refractory to standard therapy, uncer-
tainty remains regarding the selection criteria for patients eligible
for earlier anifrolumab treatment in clinical practice. The forth-
coming expert opinion section is based on both safety and efficacy
evidence for anifrolumab across various organ manifestations in
different subsets of SLE patients (18-20) and personal experience.
It aims to develop hypotheses to identify patients likely to benefit
from adding anifrolumab to the standard of care (SoC), particularly
those with high unmet needs (Figure 1).

Expert Opinion Summary

GC-sparing effect

Failure to achieve/maintain
remission or LDA
with SoC

Expert

Opinion
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SLE - related manifestations
Skin involvement
Synovitis
Hematological features

AEs/controindication to
Immunosuppressant drugs

Family planning

Figure 1. Summary of the areas where anifrolumab may address the unmet needs of systemic lupus erythematosus patients, based on the
expert opinions of the authors. GC, glucocorticoid; LDA, low disease activity; SoC, standard of care; SLE, systemic lupus erythematosus;

AEs, adverse events.
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Moderate-to-severe systemic lupus erythematosus patients
who fail to achieve or maintain remission with standard
of care

Despite advancements in treatment, SoC comprising hydroxy-
chloroquine, immunosuppressants, and corticosteroids often falls
short. Only a minority of patients achieve complete remission with
these treatments, and many experience disease flares, leading to
increased organ damage and mortality (39-41). This further
emphasizes the need for alternative therapies when first-line con-
ventional treatments fail. Biologics, such as anifrolumab and beli-
mumab, offer new hope in this context. The available data have
shown that they not only help achieve but also sustain remission,
which is crucial for minimizing long-term steroid use (21, 23, 42-
44). Anifrolumab has demonstrated efficacy in rapidly reducing
symptoms and steroid doses to below 5 mg/day, with many
patients being able to discontinue steroids completely (21, 44).
Similarly, belimumab has shown its ability to maintain disease
control, thus facilitating steroid tapering and potentially supporting
steroid-free management in SLE (45, 46).

In patients with moderate or severe disease who fail to achieve
remission despite treatment with hydroxychloroquine, immuno-
suppressants, and corticosteroids, anifrolumab offers a potential
solution to achieve this goal (44). Furthermore, if the patient expe-
riences flares preventing the maintenance of remission over time,
adding biologics to the treatment regimen may be indicated to
regain and sustain remission (44, 47).

Intriguingly, preliminary data suggest that earlier remission
achievement is associated with less damage accrual (48), a higher
probability of steroid discontinuation in the longer term (49), and
that the use of biologics early in the disease course is associated
with a higher response (23).

The role of biologics in contributing to achieving remission
and reducing steroid dependence (21, 25, 28-30, 50) highlights
their utility early in the disease course to improve long-term out-
comes.

Adverse effects/contraindications of conventional
immunosuppressants

SLE is characterized by various courses, including relapsing-
remitting and persistently active patterns (51). The complexity of
managing SLE extends beyond disease activity fluctuations and
encompasses the burden of comorbidities. Distinguishing between
disease-related and treatment-related morbidity poses challenges;
nevertheless, evidence suggests that patients with SLE exhibit an
increased prevalence of hypertension, dyslipidemia, obesity, dia-
betes, cardiovascular and cerebrovascular diseases, infectious
complications, osteoporosis, and malignancies (52). This intricate
interplay between disease activity and comorbidities necessitates a
tailored approach to therapy, where the efficacy and safety profiles
of medications must be carefully weighed against the backdrop of
multiple disease-specific and patient-specific factors. As indicated
by recent EULAR recommendations, conventional and biological
immunomodulatory/immunosuppressive agents are the primary
options to consider in controlling disease activity, reducing flares,
and facilitating glucocorticoid dose reduction (5). However, con-
ventional immunosuppressants may pose challenges in manage-
ment, as cytopenias, kidney injury, and hepatic dysfunction are
potential adverse events associated with some of these drugs, such
as azathioprine and methotrexate (53, 54). In addition, contextual-
izing these alterations in clinical practice can be intricate, as they
might be caused by the therapy itself or the underlying active lupus
disease.
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In light of this, for SLE patients with comorbidities or con-
traindications to conventional immunosuppressants, in the pres-
ence of non-renal active disease despite hydroxychloroquine and
glucocorticoid therapy, early treatment with biological immuno-
suppressants, such as belimumab or anifrolumab in combination
with SoC, may be a preferable option. This approach not only
offers potential benefits in terms of efficacy compared with SoC
alone but also underscores considerations regarding the improved
safety profile (21, 55).

Glucocorticoid-dependent hematological manifestations
of systemic lupus erythematosus

Hematological abnormalities are frequently encountered in
SLE, both at the time of diagnosis and throughout the course of the
disease. The most common hematological manifestations include
hemolytic anemia (10% of patients), leukopenia (50-60% of
patients), and thrombocytopenia (10-40% of patients), with differ-
ent severity levels (56, 57). The high frequency of SLE-related
hematological manifestations has led to their inclusion in SLE
classification criteria (58). From a pathogenic point of view, vari-
ous mechanisms have been suggested, including reduction in bone
marrow production, spleen sequestration, and peripheral destruc-
tion mediated by autoantibodies (57). Regarding treatment, the
most recent EULAR recommendations (5), referring only to severe
autoimmune thrombocytopenia, suggest using high doses of gluco-
corticoids, with or without intravenous immunoglobulin G and/or
rituximab and/or high-dosage cyclophosphamide. Moreover, for
the maintenance phase, rituximab, azathioprine, mycophenolate, or
cyclosporine should be considered (14).

However, in real-life contexts, we must manage not only SLE
patients with acute thrombocytopenia but also those in whom
immunosuppressive drugs are unable to control this manifestation
without the aid of glucocorticoids in the long term. A subgroup of
SLE patients with recurrent episodes of thrombocytopenia, initial-
ly treated with glucocorticoids combined with intravenous
immunoglobulins, conventional immunosuppressive drugs, or rit-
uximab, may experience transient improvements. In our experi-
ence, many patients treated with these combinations fail to reduce
glucocorticoid dose below 5 mg/day in the long term because of
thrombocytopenia recurrences, with a high risk of glucocorticoid-
related organ damage. In this scenario, biological drugs, including
anifrolumab, in combination with SoC, could play a role in con-
trolling disease manifestations and in sparing glucocorticoids.
However, it has to be underlined that due to the lack of trials
specifically designed to evaluate the role of these drugs in SLE-
related thrombocytopenia, encouraging results on biologics on this
manifestation are based on post-hoc analyses (59, 60) and observa-
tional reports (61, 62). In the study by Dong et al. (61), belimumab
treatment reduced anti-phospholipid antibodies while increasing
platelet count in SLE patients with anti-phospholipid antibody-
associated immune thrombocytopenia. Similarly, Nakayama et al.
(62) reported that two patients with glucocorticoid-resistant SLE-
associated immune thrombocytopenia achieved remission with
belimumab. In the study by Manzi et al. (59), significantly fewer
patients treated with belimumab experienced worsening in the
BILAG hematological domain (1 mg/kg) and the SELENA-
SLEDALI hematological domain (10 mg/kg) compared with place-
bo. Regarding anifrolumab, Casey et al. demonstrated that in
patients with moderate-to-severe SLE, anifrolumab treatment, in
addition to SoC therapy, led to a rapid and sustained reversal of
SLE-associated thrombocytopenia, normalizing platelet concentra-

tions more effectively than placebo (60).
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Based on our experience, in the event of a severe platelet drop
while on therapy with hydroxychloroquine and conventional
immunosuppressants and/or belimumab, the use of anifrolumab
can lead to stable platelet counts and effective control of other dis-
ease manifestations while sparing glucocorticoids.

Mucocutaneous manifestations of systemic lupus erythe-
matosus

Mucocutaneous manifestations are highly prevalent in SLE
patients, occurring in approximately 70% of patients and being the
second most frequent clinical manifestation of the disease (63, 64).

A subgroup of patients displaying mucocutanecous SLE has
subacute cutaneous lupus erythematosus (SCLE) (65). These
patients can develop systemic disease symptoms in 50% of cases
(i.e., polyarthralgia, low complement, positive anti-dsDNA) and
usually have anti-SSA positivity (66). It is rather common for these
patients to be refractory to the first-line treatment based on gluco-
corticoids (i.e., prednisone 25 mg/day, then tapered) and hydroxy-
chloroquine 5 mg/kg/day; for example, the patient may experience
an exacerbation of the subacute skin rash and polyarthralgia during
glucocorticoid tapering. In these cases, belimumab could be added
to first-line treatment before or after the failure of traditional
immunosuppressants, such as methotrexate. Given the local pro-
duction of IFN in the skin of patients with SLE (67-70), the recent
approval of anifrolumab, a new anti-IFN drug (71), paves the way
for the use of new molecules, not only in refractory cases but also
after the first-line treatment. The mechanism of action of anifrol-
umab suggests that, in refractory patients, transitioning from beli-
mumab or traditional immunosuppressants to anifrolumab can lead
to rapid, complete resolution of SCLE after a few infusions, as
reported in our clinical practice experience. The TULIP-1 and
TULIP-2 studies reported a >50% reduction in Cutaneous Lupus
Erythematosus Disease Area and Severity Index (CLASI)-Activity
and a >50% reduction in tender and swollen joint count (72, 73).
Skin responses were achieved early in treatment, as observed in
another recent TULIP post-hoc analysis reporting sustained
improvements in overall SLE disease activity and skin responses
compared with placebo as early as week 8 after anifrolumab treat-
ment (44). Several case studies and case series have provided evi-
dence supporting its effectiveness for refractory mucocutaneous
manifestations in SLE, reporting a quick reduction in CLASI in
almost all cases within 8 weeks of treatment (74-79). These case
reports align with our clinical practice experience in refractory
patients, even those previously treated with belimumab, who
obtain a rapid, complete resolution of cutancous manifestations
after a few infusions of anifrolumab.

Musculoskeletal manifestations of systemic lupus erythe-
matosus

Joint and tendon inflammation are among the most common
SLE manifestations, affecting up to 90% of patients and being
reported in up to 60% of disease flares (80, 81). Prolonged or
recurrent joint inflammation is a major determinant of higher
cumulative glucocorticoid dose, impaired quality of life, and
increased risk of developing Jaccoud’s deformity (82, 83).
Synovitis can mimic rheumatoid arthritis, with persistent pain,
swelling, stiffness, and disability, but is usually transient, leading
physicians to underestimate the severity of joint involvement in
SLE (84). Gabba et al. demonstrated that 34% of SLE patients con-
sidered to have mild musculoskeletal disease activity, scoring C on
the British Isles Lupus Assessment Group (BILAG)-2004 index,
showed positive power-Doppler signal on joints and/or tendons
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ultrasound of the hands, suggesting they should be considered to
have active disease, scored B on the BILAG, and deserve treat-
ment changes (85). Later, the definition of inflammatory arthritis
in the BILAG-2004 index was changed to classify patients with
ultrasonographic synovitis and/or tenosynovitis as more active and
more likely to respond to treatment changes (86).

For patients with arthritis or those with arthralgias and ultra-
sonographic synovitis and/or tenosynovitis despite hydroxychloro-
quine treatment with or without immunosuppressants, adding a
biological drug could be a valid therapeutic approach to rapidly
resolve inflammation, reduce the risk of musculoskeletal flare and
glucocorticoid use over the long term.

Family planning

SLE is a chronic condition that frequently affects young
women of childbearing age (87). Therefore, patients’ desires
regarding family planning are of fundamental importance in the
management of women living with this chronic disease.

Despite improvements in recent decades, the rate of obstetrical
and neonatal complications in SLE patients remains higher than in
the general obstetrical population (88). It has been widely demon-
strated and is recommended in the current guidelines (89-92) to
explain to patients the importance of planning a pregnancy when
SLE is either in remission or a state of low disease activity, as
active disease could increase the rate of pregnancy complications
(93). A careful evaluation of treatment strategies is necessary for
all patients who want to conceive because rapid and sustained dis-
ease remission must be obtained using treatments that are compat-
ible with preconception, pregnancy, and breastfeeding. In fact, sev-
eral immunosuppressant drugs must be stopped months before
conception (i.e., mycophenolate mofetil, methotrexate) because of
teratogenic risks (94), and corticosteroids should be used at the
lowest possible dosage because of the increased risk of several
pregnancy-related complications, such as gestational diabetes,
hypertensive disorders of pregnancy, and preterm delivery (95,
96). Despite some immunosuppressants being considered safe dur-
ing pregnancy, such as azathioprine (97), calcineurin inhibitors
(98), tacrolimus (99), and cyclosporine (100), only a minority of
patients achieve remission with them (101). In this context, biolog-
ical agents could be a possible option for patients wishing to con-
ceive because their use, at least preconceptionally, could increase
the chance of achieving remission or low disease activity and
reduce the need for corticosteroids. However, the use of biological
treatments during pregnancy remains debated: current guidelines
may allow the use of belimumab in early pregnancy or even later
if no other pregnancy-compatible drugs are suitable (92), whereas
no sufficient data are available on anifrolumab.

Discussion

Reshaping the treatment landscape: evidence on
the role of biologics in achieving remission or low
disease activity

Despite substantial progress in understanding the pathophysi-
ology of SLE and the advent of new treatments that have enhanced
survival rates, SLE patients remain vulnerable to ongoing organ
damage (102, 103) due to disease activity and glucocorticoid
intake. Furthermore, a significant proportion of patients are either
unresponsive to conventional therapies or experience drug-induced
toxicity (104-107). Additionally, SLE patients also continue to
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experience a diminished health-related quality of life despite posi-
tive outcomes in clinical and laboratory measures and a notably
higher mortality rate (108, 109).

Belimumab and anifrolumab, the biological drugs approved
for SLE treatment, serve as valuable tools for managing SLE and
facilitating the reduction and discontinuation of glucocorticoid
therapy (21, 25, 28-30, 47, 50), as highlighted by the updated
EULAR recommendations (5), which refrain from establishing a
hierarchy between belimumab and anifrolumab because of their
distinct mechanisms of action and the absence of direct compara-
tive trials.

Anifrolumab has been recently approved for the treatment of
moderate-to-severe SLE (71, 110). The results obtained in the clin-
ical trials (20, 21, 47, 111) and the limited real-world evidence
available to date are highly encouraging, both in terms of efficacy
and safety (50).

Post-hoc analyses of the phase IIb MUSE and phase III
TULIP-1 and TULIP-2 trials revealed a significantly higher pro-
portion of patients achieving lupus low disease activity state
(LLDAS) when treated with anifrolumab compared with the place-
bo arm (both plus SoC) by week 52 (47, 111). In particular, the
combination of anifrolumab with SoC demonstrated efficacy in
achieving LLDAS compared with SoC alone in patients with mod-
erate to severe disease during the 3-year TULIP-LTE period (42);
in addition, anifrolumab was linked to earlier attainment of
LLDAS, longer cumulative time spent in LLDAS, and a greater
chance of sustained LLDAS than placebo (47). These data align
with our clinical experience, where anifrolumab in combination
with SoC helps achieve remission or LLDAS after the failure of
SoC, also when combined with belimumab.

Furthermore, post-hoc analyses showed a notably higher num-
ber of patients achieving DORIS remission by week 32, suggesting
an earlier achievement of remission with anifrolumab treatment
compared with placebo (47).

Further analysis of TULIP-1 and TULIP-2 demonstrated the
efficacy of anifrolumab after 52 weeks of treatment in patients
with both established and recent-onset disease (112). Moreover,
anifrolumab in combination with SoC exhibited a notable increase
in the mean improvement in the SLEDAI-2K during the phase 111
LTE trial compared with SoC alone (21). Positive treatment differ-
ences favoring anifrolumab vs. placebo were observed across sub-
groups based on baseline standard therapies, even in those patients
not taking immunosuppressants (113). Anifrolumab showed
greater improvements vs. placebo in the musculoskeletal, mucocu-
taneous, and immunological systems at week 52 in post-hoc analy-
ses of pooled data from the TULIP-1 and TULIP-2 trials (18, 20,
72, 73).

The control of skin and musculoskeletal manifestations is piv-
otal to the successful management of SLE, as studies on patients
with long-standing SLE indicate that those with skin and joint
involvement have a reduced likelihood of achieving LLDAS or
remission (114, 115). The efficacy in mucocutaneous manifesta-
tions is likely due to anifrolumab-dependent downregulation of
type I IFN production in the skin (69, 70). In SLE patients, ker-
atinocyte apoptosis leads to the release of nucleic acids and dam-
age-associated molecular patterns (70) that accumulate due to
impaired phagocytic clearance (116), activating pattern recogni-
tion receptors on keratinocytes and increasing IFN-regulated gene
production (117). Elevated type I IFN levels may prime plasmacy-
toid dendritic cells, creating a proinflammatory environment (70,
118) and inducing granzyme B-expressing CD8+ T cells (119, 120)
and autoantibody production by B cells (121). By inhibiting
IFNARI, anifrolumab blocks this cascade, explaining its rapid
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efficacy in mucocutaneous manifestations (44).

Furthermore, encouraging results are emerging regarding the
efficacy of anifrolumab in controlling SLE-related hematological
manifestations, as seen in our clinical experience, particularly with
refractory thrombocytopenia.

The evaluation of complete blood counts of lymphocytes, neu-
trophils, platelets, and monocytes in patients enrolled in the MUSE
phase IIb trial reported a rapid and sustained reversal of SLE-asso-
ciated lymphopenia, neutropenia, monocytopenia, and thrombocy-
topenia with anifrolumab in addition to SoC compared with place-
bo, independent from glucocorticoid tapering (60). The pathogenic
link between these manifestations and the IFN pathway has not
been fully clarified (60). However, a possible suppressive effect of
IFN on the bone marrow has been previously described, suggesting
that high IFN expression could result in anemia, neutropenia, lym-
phopenia, and thrombocytopenia (122).

The achievement of LLDAS or, even better, remission is a fun-
damental prerequisite for women with SLE who are planning a
pregnancy (104, 123), as outlined earlier. A recent real-world study
in Asian patients who received anifrolumab for the failure of SoC
and patients who experienced lupus flares despite treatment report-
ed LLDAS and DORIS remission being achieved in 66% and 22%
of patients, respectively, after 26 weeks of treatment, without the
need to increase the glucocorticoid dose (50). The precocious
attainment of LLDAS and the higher chances of remission associ-
ated with anifrolumab treatment compared with the SoC make it a
valuable therapeutic option to be used during the preconception
period for women with SLE.

Optimizing glucocorticoid tapering with biological
agents

Adjusting the remission glucocorticoid threshold to less than
5.0 mg/day of prednisone equivalent provided better protection
against mortality than remission (124), and the mortality risk pos-
itively correlates with the glucocorticoid dose (125). Nonetheless,
long-term glucocorticoid treatment <5 mg/day of prednisone
equivalent is still associated with damage accrual (44, 126).

Therefore, achieving glucocorticoid-free remission offers the
highest level of protection against damage (124). However, gluco-
corticoid discontinuation remains a challenging goal, as evidenced
by real-world studies reporting that less than 10-15% of patients
are able to withdraw glucocorticoids (127-129).

Our clinical experience suggests that anifrolumab serves as a
valuable tool for reducing the reliance on glucocorticoids in SLE
management, as it allows for good disease control and a low occur-
rence of severe flares even after glucocorticoid discontinuation.
This aligns with the results obtained during the clinical develop-
ment phase of anifrolumab (18, 20), which demonstrated greater
glucocorticoid dose reductions than placebo, even in the long term
(21) and in active lupus nephritis (130). In particular, post-hoc
analysis of TULIP trials revealed that 50.5% of anifrolumab
patients on prednisone >10 mg/day achieved sustained tapering vs.
31.8% for placebo (131). A recent real-world study by Miyazaki et
al. supported the results of clinical trials, finding reduced disease
activity and fewer glucocorticoid escalations in SLE patients treat-
ed with anifrolumab compared with the SoC group (50).
Additionally, patients receiving anifrolumab plus SoC showed
greater glucocorticoid dose reductions and longer durations at <7.5
mg/day by week 52 compared to those receiving placebo plus SoC
(44). This provides valuable support to clinicians in initiating glu-
cocorticoid withdrawal.

Given its ability to facilitate glucocorticoid tapering while
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maintaining disease control and its favorable safety profile (11,
21), early initiation of anifrolumab treatment, particularly in
patients with high-risk features, could potentially improve disease
outcomes and reduce morbidity and mortality (14, 21, 44, 131).

Conclusions

Accumulating evidence supports the role of biologics in con-
trolling disease activity and promoting remission, allowing for a
reduction in glucocorticoid dosage and associated damage.
Although the approval of anifrolumab is recent, and therefore,
scarce evidence is available from clinical practice, the data
obtained so far are highly encouraging. It should be emphasized
that the expert opinion section delineates “real-life” clinical prac-
tice in Italy, which is influenced by the prescription eligibility cri-
teria and reimbursement policies for biological drugs in treating
SLE in this country. Despite promising outcomes, we acknowledge
that limited real-world evidence is available on the use of anifrol-
umab, owing to its recent regulatory approval (71, 110). Given the
high potential of anifrolumab, we hope the present review will
prompt further studies on its efficacy and safety in real-life cohorts
of SLE patients.

References

1. Fanouriakis A, Tziolos N, Bertsias G, Boumpas DT. Update
on the diagnosis and management of systemic lupus erythe-
matosus. Ann Rheum Dis 2021; 80: 14-25.

2. Crow MK. Pathogenesis of systemic lupus erythematosus:
risks, mechanisms and therapeutic targets. Ann Rheum Dis
2023; 82: 999-1014.

3. Gatto M, Zen M, laccarino L, Doria A. New therapeutic
strategies in systemic lupus erythematosus management. Nat
Rev Rheumatol 2019; 15: 30-48.

4. Katarzyna PB, Wiktor S, Ewa D, Piotr L. Current treatment of
systemic lupus erythematosus: a clinician’s perspective.
Rheumatol Int 2023; 43: 1395.

5. Fanouriakis A, Kostopoulou M, Andersen J, Aringer M,
Arnaud L, Bae SC, et al. EULAR recommendations for the
management of systemic lupus erythematosus: 2023 update.
Ann Rheum Dis 2024; 83: 15-29.

6. Petri M, Magder LS. Comparison of remission and lupus low
disease activity state in damage prevention in a United States
systemic lupus erythematosus cohort. Arthritis Rheumatol
2018; 70: 1790-5.

7. van Vollenhoven RF, Bertsias G, Doria A, Isenberg D, Morand
E, Petri MA, et al. 2021 DORIS definition of remission in
SLE: final recommendations from an international task force.
Lupus Sci Med 2021; 8: e000538.

8. Tsang-A-Sjoe MWP, Bultink IEM, Heslinga M, Voskuyl AE.
Both prolonged remission and lupus low disease activity state
are associated with reduced damage accrual in systemic lupus
erythematosus. Rheumatology 2017; 56: 121-8.

9. Ugarte-Gil MF, Hanly J, Urowitz M, Gordon C, Bae SC,
Romero-Diaz J, et al. Remission and low disease activity
(LDA) prevent damage accrual in patients with systemic
lupus erythematosus: results from the Systemic Lupus
International Collaborating Clinics (SLICC) inception cohort.
Ann Rheum Dis 2022; 81: 1541-8.

10. Emamikia S, Oon S, Gomez A, Lindblom J, Borg A, Enman

OPEN aACCESS

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Article

Y, et al. Impact of remission and low disease activity on
health-related quality of life in patients with systemic lupus
erythematosus. Rheumatology 2022; 61: 4752-62.

Chan J, Walters GD, Puri P, Jiang SH. Safety and efficacy of
biological agents in the treatment of Systemic Lupus
Erythematosus (SLE). BMC Rheumatol 2023; 7: 37.
Apostolopoulos D, Morand EF. It hasn’t gone away: the prob-
lem of glucocorticoid use in lupus remains. Rheumatology
2017; 56: i114-22.

Fasano S, Milone A, Nicoletti GF, Isenberg DA, Ciccia F.
Precision medicine in systemic lupus erythematosus. Nat Rev
Rheumatol 2023; 19: 331-42.

Fanouriakis A, Kostopoulou M, Alunno A, Aringer M,
Bajema I, Boletis JN, et al. 2019 update of the EULAR rec-
ommendations for the management of systemic lupus erythe-
matosus. Ann Rheum Dis 2019; 78: 736-45.

Felten R, Scherlinger M, Mertz P, Chasset F, Arnaud L. New
biologics and targeted therapies in systemic lupus: From new
molecular targets to new indications. A systematic review.
Joint Bone Spine 2023; 90: 105523.

Navarra SV, Guzman RM, Gallacher AE, Hall S, Levy RA,
Jimenez RE, et al. Efficacy and safety of belimumab in
patients with active systemic lupus erythematosus: a ran-
domised, placebo-controlled, phase 3 trial. Lancet 2011; 377:
721-31.

Furie R, Petri M, Zamani O, Cervera R, Wallace DJ, Tegzova
D, et al. A phase III, randomized, placebo-controlled study of
belimumab, a monoclonal antibody that inhibits B lympho-
cyte stimulator, in patients with systemic lupus erythemato-
sus. Arthritis Rheum 2011; 63: 3918-30.

Morand EF, Furie R, Tanaka Y, Bruce IN, Askanase AD,
Richez C, et al. Trial of anifrolumab in active systemic lupus
erythematosus. N Engl J Med 2020; 382: 211-21.

Furie R, Khamashta M, Merrill JT, Werth VP, Kalunian K,
Brohawn P, et al. Anifrolumab, an anti-interferon-a receptor
monoclonal antibody, in moderate-to-severe systemic lupus
erythematosus. Arthritis Rheumatol 2017; 69: 376-86.

Furie RA, Morand EF, Bruce IN, Manzi S, Kalunian KC, Vital
EM, et al. Type I interferon inhibitor anifrolumab in active
systemic lupus erythematosus (TULIP-1): a randomised, con-
trolled, phase 3 trial. Lancet Rheumatol 2019; 1: €208-19.
Kalunian KC, Furie R, Morand EF, Bruce IN, Manzi S,
Tanaka Y, et al. A randomized, placebo-controlled phase III
extension trial of the long-term safety and tolerability of ani-
frolumab in active systemic lupus erythematosus. Arthritis
Rheumatol 2023; 75: 253-65.

Hitt E. Belimumab earns FDA approval for lupus. Available
from: https://www.medscape.com/viewarticle/738729.

Gatto M, Saccon F, Zen M, Regola F, Fredi M, Andreoli L, et
al. Early disease and low baseline damage as predictors of
response to belimumab in patients with systemic lupus erythe-
matosus in a real-life setting. Arthritis Rheumatol 2020; 72:
1314-24.

Zen M, Gatto M, Depascale R, Regola F, Fredi M, Andreoli L,
et al. Early and late response and glucocorticoid-sparing effect
of belimumab in patients with systemic lupus erythematosus
with joint and skin manifestations: results from the belimum-
ab in real life setting study-joint and skin (BeRLiSS-JS). J
Pers Med 2023; 13: 691.

Hammam N, Evans M, Bell CF, Gairy K, Yazdany J,
Schmajuk G. Evaluating the use of glucocorticoids among
belimumab [treated patients with systemic lupus erythemato-
sus in real'world settings using the rheumatology informatics

[Reumatismo - The Italian Journal of Rheumatology 2025; 77:1830]



Article =

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

system for effectiveness registry. ACR Open Rheumatol 2022;
4: 883-9.

Costenbader K, Abe Y, Anaud L, Bertsias G, Fox NL, Gibb M,
et al. Reduction in glucocorticoid use in patients with sys-
temic lupus erythematosus treated with belimumab: a large
pooled analysis of 5 placebo-controlled studies [abstract].
Arthritis Rheumatol 2021; 73.

Collins CE, Dall’Era M, Kan H, Macahilig C, Molta C,
Koscielny V, et al. Response to belimumab among patients
with systemic lupus erythematosus in clinical practice set-
tings: 24-month results from the OBSErve study in the USA.
Lupus Sci Med 2016; 3: e000118.

van Vollenhoven RF, Petri M, Wallace DJ, Roth DA, Molta
CT, Hammer AE, et al. Cumulative corticosteroid dose over
fifty-two weeks in patients with systemic lupus erythemato-
sus: pooled analyses from the phase III belimumab trials.
Arthritis Rheumatol 2016; 68: 2184-92.

Cortés-Hernandez J, Marras Fernandez-Cid C, Andreu
Sanchez JL, Calvo Alén J, Garcia-Aparicio AM, Diez Alvarez
E, et al. Reduction of disease activity, corticosteroids use, and
healthcare resource utilisation in patients with systemic lupus
erythematosus treated with belimumab in clinical practice set-
tings: OBSErve Spain multicentre study. Reumatol Clin 2023;
19: 312-8.

Touma Z, Sayani A, Pineau CA, Fortin I, Matsos M, Ecker
GA, et al. Belimumab use, clinical outcomes and glucocorti-
coid reduction in patients with systemic lupus erythematosus
receiving belimumab in clinical practice settings: results from
the OBSErve Canada Study. Rheumatol Int 2017; 37: 865-73.
AIFA. Determina 20 marzo 2023. Avaialble from:
https://www.aifa.gov.it/documents/20142/961234/Determina
~221-2023_Saphnelo.pdf. [Material in Italian].

AIFA. Determina 7 ottobre 2021. Available from:
https://www.aifa.gov.it/documents/20142/961234/Determina
_1213-2021 Benlysta.pdf. [Material in Italian].

EMA. Annex 1. Summary of product characteristics. Available
from: https://www.ema.europa.eu/en/documents/product-
information/saphnelo-epar-product-information_en.pdf.
EMA. Annex 1. Summary of product characteristics. Available
from: https://www.ema.europa.eu/en/documents/product-
information/benlysta-epar-product-
information_en.pdf%20Last%20access%20March%206.
FDA. Benlysta. Highlights of prescribing information.
Available from:
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/
761043s0211bl.pdf.

FDA. Saphnelo. Highlights of prescribing information.
Available from: https://www.accessdata.fda.gov/drugsatf-
da_docs/label/2021/761123s0001bl.pdf.

Hembre BSH, Chokshi M, Hoffman SJ, Suleman F, Andresen
S, Sandberg K, et al. States, global power and access to med-
icines: a comparative case study of China, India and the
United States. 2000-2019. Global Health 2025; 21: 3.

Gross A. China market access for drugs is tougher, but some
daylight too. Available from: https://www.pacificbridgemed-
ical.com/uncategorized/china-market-access-for-drugs-is-
tougher-but-some-daylight-too/.

Conti F, Ceccarelli F, Perricone C, Miranda F, Truglia S,
Massaro L, et al. Flare, persistently active disease, and sero-
logically active clinically quiescent disease in systemic lupus
erythematosus: a 2-year follow-up study. PLoS One 2012; 7:
e45934.

Inés L, Duarte C, Silva RS, Teixeira AS, Fonseca FP, da Silva

[Reumatismo - The Italian Journal of Rheumatology 2025; 77:1830]

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51,

52.

53.

54.

55.

press

N

JA. Identification of clinical predictors of flare in systemic
lupus erythematosus patients: a 24-month prospective cohort
study. Rheumatology 2014; 53: 85-9.

Nikpour M, Urowitz MB, Ibafiez D, Gladman DD. Frequency
and determinants of flare and persistently active disease in
systemic lupus erythematosus. Arthritis Rheum 2009; 61:
1152-8.

Morand EF, Vollenhoven RV, Furie R, Golder V, Tummala R.
Op0051 Lupus low disease activity state attainment in the
phase 3 placebo-controlled tulip long-term extension trial of
anifrolumab. Ann Rheum Dis 2023; 82: 33-4.

Ginzler EM, Wallace DJ, Merrill JT, Furie RA, Stohl W,
Chatham WW, et al. Disease control and safety of belimumab
plus standard therapy over 7 years in patients with systemic
lupus erythematosus. J Rheumatol 2014; 41: 300-9.

Bruce IN, van Vollenhoven RF, Psachoulia K, Lindholm C,
Maho E, Tummala R, et al. Time to onset of clinical response
to anifrolumab in patients with SLE: pooled data from the
phase III TULIP-1 and TULIP-2 trials. Lupus Sci Med 2023;
10: e000761.

Sbeih N, Mathian A, Pineton de Chambrun M, Lhote R, Zahr
N, Pha M, et al. Achieving lupus low-disease activity and
remission states under belimumab in refractory systemic
lupus erythematosus: time and organ involvement matter. Ann
Rheum Dis 2020; 79: e148.

Altabas-Gonzalez 1, Pego-Reigosa JM, Mourifio C, Jiménez
N, Hernandez-Martin A, Casafont-Solé I, et al. Thorough
assessment of the effectiveness of belimumab in a large
Spanish multicenter cohort of systemic lupus erythematosus
patients. Rheumatology 2025; 64: 276-82.

Morand EF, Abreu G, Furie RA, Golder V, Tummala R. Lupus
low disease activity state attainment in the phase 3 TULIP tri-
als of anifrolumab in active systemic lupus erythematosus.
Ann Rheum Dis 2023; 82: 639-45.

Floris A, Piga M, Perra D, Chessa E, Congia M, Mathieu A, et
al. Treatment target in newly diagnosed systemic lupus ery-
thematosus: the association of lupus low disease activity state
and remission with lower accrual of early damage. Arthritis
Care Res 2020; 72: 1794-9.

Zucchi D, Tani C, Trentin F, Signorini V, Stagnaro C, Carli L,
et al. POS1483 Is early remission a predictive factor for
steroid-free remission in systemic lupus erithematosus? A
real-life experience from a monocentric cohort. Ann Rheum
Dis 2023; 82: 1097-8.

Miyazaki Y, Funada M, Nakayamada S, Sonomoto K, Tanaka
H, Hanami K, et al. Safety and efficacy of anifrolumab thera-
py in systemic lupus erythematosus in real-world clinical
practice: LOOPS registry. Rheumatology 2024; 63: 2345-54.
Tselios K, Gladman DD, Touma Z, Su J, Anderson N. Disease
course patterns in systemic lupus erythematosus. Lupus 2019;
28: 114-22.

Dorner T, Furie R. Novel paradigms in systemic lupus erythe-
matosus. Lancet 2019; 393: 2344-58.

Muanda FT, Blake PG, Weir MA, Ahmadi F, McArthur E,
Sontrop JM, et al. Low-dose methotrexate and serious adverse
events among older adults with chronic kidney disease.
JAMA Network Open 2023; 6: €2345132.

Leaviss J, Carroll C, Essat M, van der Windt D, Grainge MJ,
Card T, et al. Prognostic factors for liver, blood and kidney
adverse events from glucocorticoid sparing immune-suppress-
ing drugs in immune-mediated inflammatory diseases: a prog-
nostic systematic review. RMD Open 2024; 10: e003588.
Wallace DJ, Ginzler EM, Merrill JT, Furie RA, Stohl W,

OPEN aACCESS



N

56.
57.

58.

59.

60.
61.
62.
63.

64.

65.
66.

67.
68.

69.

70.

71.

OPEN aACCESS

press

Chatham WW, et al. Safety and efficacy of belimumab plus
standard therapy for up to thirteen years in patients with sys-
temic lupus erythematosus. Arthritis Rheumatol 2019; 71:
1125-34.

Santacruz JC, Mantilla MJ, Rueda I, Pulido S, Rodriguez-
Salas G, Londono J. A practical perspective of the hematolog-
ic manifestations of systemic lupus erythematosus. Cureus
2022; 14: €22938.

Fayyaz A, Igoe A, Kurien BT, Danda D, James JA, Stafford
HA, et al. Haematological manifestations of lupus. Lupus Sci
Med 2015; 2: e000078.

Aringer M, Costenbader K, Daikh D, Brinks R, Mosca M,
Ramsey-Goldman R, et al. 2019 European League Against
Rheumatism/American College of Rheumatology classifica-
tion criteria for systemic lupus erythematosus. Ann Rheum
Dis 2019; 78: 1151-9.

Manzi S, Sanchez-Guerrero J, Merrill JT, Furie R, Gladman
D, Navarra SV, et al. Effects of belimumab, a B lymphocyte
stimulator-specific inhibitor, on disease activity across multi-
ple organ domains in patients with systemic lupus erythe-
matosus: combined results from two phase III trials. Ann
Rheum Dis 2012; 71: 1833-8.

Casey KA, Guo X, Smith MA, Wang S, Sinibaldi D, Sanjuan
MA, et al. Type I interferon receptor blockade with anifrolum-
ab corrects innate and adaptive immune perturbations of SLE.
Lupus Sci Med 2018; 5: ¢000286.

Dong J, Zhao L, Pan L, Wang H, Wang L. Belimumab therapy
for refractory immune thrombocytopenia in systemic lupus
erythematosus patients with anti-phospholipid antibodies.
Scand J Rheumatol 2024; 53: 59-62.

Nakayama K, Tamimoto Y, Nakayama T. Successful treatment
with belimumab for immune thrombocytopenia associated
with systemic lupus erythematosus: a report of two cases.
Mod Rheumatol Case Rep 2023; 8: 69-73.

Patel P, Werth V. Cutaneous lupus erythematosus: a review.
Dermatol Clin 2002; 20: 373-85.

Werth VP. Clinical manifestations of cutaneous lupus erythe-
matosus. Autoimmun Rev 2005; 4: 296-302.

Okon LG, Werth VP. Cutaneous lupus erythematosus: diagno-
sis and treatment. Best Pract Res Clin Rheumatol 2013; 27:
391-404.

Cohen MR, Crosby D. Systemic disease in subacute cuta-
neous lupus erythematosus: a controlled comparison with sys-
temic lupus erythematosus. J Rheumatol 1994; 21: 1665-9.
Sarkar MK, Hile GA, Tsoi LC, Xing X, Liu J, Liang Y, et al.
Photosensitivity and type I IFN responses in cutaneous lupus
are driven by epidermal-derived interferon kappa. Ann
Rheum Dis 2018; 77: 1653-64.

Stannard JN, Reed TJ, Myers E, Lowe L, Sarkar MK, Xing X,
et al. Lupus skin is primed for IL-6 inflammatory responses
through a keratinocyte-mediated autocrine type I interferon
loop. J Invest Dermatol 2017; 137: 115-22.

Psarras A, Alase A, Antanaviciute A, Carr IM, Md Yusof MY,
Wittmann M, et al. Functionally impaired plasmacytoid den-
dritic cells and non-haematopoietic sources of type I interfer-
on characterize human autoimmunity. Nat Commun 2020; 11:
6149.

Niebel D, de Vos L, Fetter T, Briagelmann C, Wenzel J.
Cutaneous lupus erythematosus: an update on pathogenesis
and future therapeutic directions. Am J Clin Dermatol 2023;
24: 521-40.

Deeks ED. Anifrolumab: first approval. Drugs 2021; 81:
1795-802.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Article

Morand EF, Furie RA, Bruce IN, Vital EM, Dall’Era M, Maho
E, et al. Efficacy of anifrolumab across organ domains in
patients with moderate-to-severe systemic lupus erythemato-
sus: a post-hoc analysis of pooled data from the TULIP-1 and
TULIP-2 trials. Lancet Rheumatol 2022; 4: €282-92.

Vital EM, Merrill JT, Morand EF, Furie RA, Bruce IN, Tanaka
Y, et al. Anifrolumab efficacy and safety by type I interferon
gene signature and clinical subgroups in patients with SLE:
post hoc analysis of pooled data from two phase III trials. Ann
Rheum Dis 2022; 81: 951-61.

Blum FR, Sampath AJ, Foulke GT. Anifrolumab for treatment
of refractory cutaneous lupus erythematosus. Clin Exp
Dermatol 2022; 47: 1998-2001.

Shaw K, Sanchez-Melendez S, Taylor D, Barker J, LaChance
A, Shahriari N, et al. Assessment of clinical response to ani-
frolumab in patients with refractory discoid lupus erythemato-
sus. JAMA Dermatol 2023; 159: 560-3.

Carter LM, Wigston Z, Laws P, Vital EM. Rapid efficacy of
anifrolumab across multiple subtypes of recalcitrant cuta-
neous lupus erythematosus parallels changes in discrete sub-
sets of blood transcriptomic and cellular biomarkers. Br J
Dermatol 2023; 189: 210-8.

Bao A, Petri MA, Fava A, Kang J. Case series of anifrolumab
for treatment of cutaneous lupus erythematosus and lupus-
related mucocutaneous manifestations in patients with SLE.
Lupus Sci Med 2023; 10: ¢001007.

Khan MA, Khan FH, Khan HB, Saadeh C, Davey N. Role of
anifrolumab in refractory cutancous manifestations of lupus
erythematosus: a case series and literature review. Cureus
2023; 15: e39553.

Plil M, Piantoni S, Wincup C, Korsten P. Rapid response of
refractory systemic lupus erythematosus skin manifestations
to anifrolumab-a case-based review of clinical trial data sug-
gesting a domain-based therapeutic approach. J Clin Med
2022; 11: 3449.

Ceccarelli F, Govoni M, Piga M, Cassone G, Cantatore FP,
Olivieri G, et al. Arthritis in systemic lupus erythematosus:
from 2022 International GISEA/OEG Symposium. J Clin
Med 2022; 11: 6016.

Shumilova A, Vital EM. Musculoskeletal manifestations of
systemic lupus erythematosus. Best Pract Res Clin Rheumatol
2023; 37: 101859.

Piga M, Congia M, Gabba A, Figus F, Floris A, Mathieu A, et
al. Musculoskeletal manifestations as determinants of quality
of life impairment in patients with systemic lupus erythemato-
sus. Lupus 2018; 27: 190-8.

Piga M, Gabba A, Congia M, Figus F, Cauli A, Mathieu A.
Predictors of musculoskeletal flares and Jaccoud's arthropathy
in patients with systemic lupus erythematosus: a 5-year
prospective study. Semin Arthritis Rheum 2016; 46: 217-24.
Mosca M, Tani C, Carli L, Vagnani S, Possemato N, Delle
Sedie A, et al. The role of imaging in the evaluation of joint
involvement in 102 consecutive patients with systemic lupus
erythematosus. Autoimmun Rev 2015; 14: 10-5.

Gabba A, Piga M, Vacca A, Porru G, Garau P, Cauli A, et al.
Joint and tendon involvement in systemic lupus erythemato-
sus: an ultrasound study of hands and wrists in 108 patients.
Rheumatology 2012; 51: 2278-85.

Sandler RD, Vital EM, Mahmoud K, Prabu A, Riddell C, Teh
LS, et al. Revision to the musculoskeletal domain of the
BILAG-2004 index to incorporate ultrasound findings.
Rheumatology 2024; 63: 498-505.

Hoi A, Igel T, Mok CC, Arnaud L. Systemic lupus erythe-

[Reumatismo - The Italian Journal of Rheumatology 2025; 77:1830]



Article =

matosus. Lancet 2024; 403: 2326-38.

88. Mehta B, Luo Y, Xu J, Sammaritano L, Salmon J, Lockshin
M, et al. Trends in maternal and fetal outcomes among preg-
nant women with systemic lupus erythematosus in the United
States: a cross-sectional analysis. Ann Intern Med 2019; 171:
164-71.

89. Andreoli L, Bertsias GK, Agmon-Levin N, Brown S, Cervera
R, Costedoat-Chalumeau N, et al. EULAR recommendations
for women’s health and the management of family planning,
assisted reproduction, pregnancy and menopause in patients
with systemic lupus erythematosus and/or antiphospholipid
syndrome. Ann Rheum Dis 2017; 76: 476-85.

90. ISS. La salute riproduttiva nei pazienti con malattie reumato-
logiche. Available from: https://www.iss.it/it/web/guest/-
/salute-riproduttiva-in-pazienti-con-malattie-reumatologiche.

91. Sammaritano LR, Bermas BL, Chakravarty EE, Chambers C,
Clowse MEB, Lockshin MD, et al. 2020 American College of
Rheumatology Guideline for the management of reproductive
health in rheumatic and musculoskeletal diseases. Arthritis
Rheumatol 2020; 72: 529-56.

92. Russell MD, Dey M, Flint J, Davie P, Allen A, Crossley A, et
al. British Society for Rheumatology guideline on prescribing
drugs in pregnancy and breastfeeding: immunomodulatory
anti-rheumatic drugs and corticosteroids. Rheumatology
2023; 62: ¢48-88.

93. Nakai T, Honda N, Soga E, Fukui S, Kitada A, Yokogawa N,
et al. Effect of remission, clinical remission with active serol-
ogy, and glucocorticoid dosage on the pregnancy outcome of
pregnant patients with systemic lupus erythematosus. Arthritis
Res Ther 2024; 26: 63.

94. Ponticelli C, Moroni G. Immunosuppression in pregnant
women with systemic lupus erythematosus. Expert Rev Clin
Immunol 2015; 11: 549-52.

95. Pofi R, Tomlinson JW. Glucocorticoids in pregnancy. Obstet
Med 2020; 13: 62-9.

96. Shimada H, Wakiya R, Kanenishi K, Miyatake N, Nakashima
S, Mansour MMF, et al. Preterm birth is strongly affected by
the glucocorticoid dose during pregnancy in women compli-
cated by systemic lupus erythematosus. Arthritis Res Ther
2022; 24: 10.

97. Balevic S, Sims CA, Eudy A, Smith V, Clowse M.
Azathioprine metabolite levels and outcomes during pregnan-
cies with rheumatic disease. Lupus Sci Med 2024; 11:
¢001036.

98. Jiang Y, Tao M, Chen J, Luo L, You Q, Wu H, Zhang N.
Calcineurin inhibitors in the treatment of systemic lupus ery-
thematosus during pregnancy: a narrative review with empha-
sis on efficacy and safety. Eur J Obstet Gynecol Reprod Biol
2024; 294: 148-55.

99. Nakai T, Honda N, Soga E, Fukui S, Kitada A, Yokogawa N,
et al. A retrospective analysis of the safety of tacrolimus use
and its optimal cut-off concentration during pregnancy in
women with systemic lupus erythematosus: study from two
Japanese tertiary referral centers. Arthritis Res Ther 2024; 26:
15.

100. Lateef A, Petri M. Managing lupus patients during pregnancy.
Best Pract Res Clin Rheumatol 2013; 27: 435-47.

101.Zen M, Saccon F, Gatto M, Montesso G, Larosa M, Benvenuti
F, et al. Prevalence and predictors of flare after immunosup-
pressant discontinuation in patients with systemic lupus ery-
thematosus in remission. Rheumatology 2020; 59: 1591-8.

102.Bjork M, Dahlstrésm O, Wetterd J, Sjowall C. Quality of life
and acquired organ damage are intimately related to activity

[Reumatismo - The Italian Journal of Rheumatology 2025; 77:1830]

press

N

limitations in patients with systemic lupus erythematosus.
BMC Musculoskelet Disord 2015; 16: 188.

103. Chambers SA, Allen E, Rahman A, Isenberg D. Damage and
mortality in a group of British patients with systemic lupus
erythematosus followed up for over 10 years. Rheumatology
2009; 48: 673-5.

104. Tani C, Zucchi D, Haase I, Larosa M, Crisafulli F, Strigini
FAL, et al. Are remission and low disease activity state ideal
targets for pregnancy planning in systemic lupus erythemato-
sus? A multicentre study. Rheumatology 2021; 60: 5610-9.

105.Saccon F, Zen M, Gatto M, Margiotta DPE, Afeltra A,
Ceccarelli F, et al. Remission in systemic lupus erythemato-
sus: testing different definitions in a large multicentre cohort.
Ann Rheum Dis 2020; 79: 943-50.

106.Zen M, laccarino L, Gatto M, Saccon F, Larosa M,
Ghirardello A, et al. Lupus low disease activity state is asso-
ciated with a decrease in damage progression in Caucasian
patients with SLE, but overlaps with remission. Ann Rheum
Dis 2018; 77: 104-10.

107.Roccatello D, Sciascia S, Rossi D, Fenoglio R. Refractory
systemic lupus erythematosus: identification and pharmaco-
logical management. Drugs 2023; 83: 117-34.

108.Gomez A, Qiu V, Cederlund A, Borg A, Lindblom J,
Emamikia S, et al. Adverse health-related quality of life out-
come despite adequate clinical response to treatment in sys-
temic lupus erythematosus. Front Med 2021; 8: 651249.

109. Lee YH, Choi SJ, Ji JD, Song GG. Overall and cause-specific
mortality in systemic lupus erythematosus: an updated meta-
analysis. Lupus 2016; 25: 727-34.

110. EMA. Saphnelo. Available from: https://www.ema.europa.
eu/en/medicines/human/EPAR/saphnelo.

111. Morand EF, Trasieva T, Berglind A, Illei GG, Tummala R.
Lupus low disease activity state (LLDAS) attainment discrim-
inates responders in a systemic lupus erythematosus trial:
post-hoc analysis of the Phase IIb MUSE trial of anifrolumab.
Ann Rheum Dis 2018; 77: 706-13.

112. Kalunian K, Dall’Era M, Furie R, Psachoulia K, Maho E,
Lindholm C, et al. Anifrolumab results in favorable responses
regardless of SLE disease duration: post hoc analysis of data
from 2 Phase 3 trials [abstract]. 2021; 73 (suppl 9). Accessed
March 26, 2024. Arthritis Rheumatol 2021; 73: 1741.

113.Manzi S, Furie R, Morand E, Abreu G, Lindholm C, Raj
Tummala R. SLE Treatment History and Anifrolumab
Efficacy by Baseline Standard Therapies in Patients with SLE
from 2 Phase 3 Trials. Arthritis Rheumatol 2021; 73: 1739.

114. Maffi M, Tani C, Cascarano G, Scagnellato L, Elefante E,
Stagnaro C, et al. Which extra-renal flare is ‘difficult to treat’
in systemic lupus erythematosus? A one-year longitudinal
study comparing traditional and machine learning approaches.
Rheumatology 2024; 63: 376-84.

115. Pitsigavdaki S, Nikoloudaki M, Garantziotis P, Silvagni E,
Repa A, Marangoni A, et al. Pragmatic targets for
moderate/severe SLE and their implications for clinical care
and trial design: sustained DORIS or LLDAS for at least 6
months is sufficient while their attainment for at least 24
months ensures high specificity for damage-free progression.
Ann Rheum Dis 2024; 83: 464-74.

116. Kuhn A, Herrmann M, Kleber S, Beckmann-Welle M, Fehsel
K, Martin-Villalba A, et al. Accumulation of apoptotic cells in
the epidermis of patients with cutaneous lupus erythematosus
after ultraviolet irradiation. Arthritis Rheum 2006; 54: 939-50.

117. Scholtissek B, Zahn S, Maier J, Klaeschen S, Braegelmann C,
Hoelzel M, et al. Immunostimulatory endogenous nucleic

OPEN aACCESS



press

N

acids drive the lesional inflammation in cutaneous lupus ery-
thematosus. J Invest Dermatol 2017; 137: 1484-92.

118. Billi AC, Ma F, Plazyo O, Gharaee-Kermani M, Wasikowski
R, Hile GA, et al. Nonlesional lupus skin contributes to
inflammatory education of myeloid cells and primes for cuta-
neous inflammation. Sci Transl Med 2022; 14: eabn2263.

119. Grassi M, Capello F, Bertolino L, Seia Z, Pippione M.
Identification of granzyme B-expressing CD-8-positive T
cells in lymphocytic inflammatory infiltrate in cutaneous
lupus erythematosus and in dermatomyositis. Clin Exp
Dermatol 2009; 34: 910-14.

120. Wenzel J, Uerlich M, Worrenkdmper E, Freutel S, Bieber T,
Tiiting T. Scarring skin lesions of discoid lupus erythematosus
are characterized by high numbers of skin-homing cytotoxic
lymphocytes associated with strong expression of the type |
interferon-induced protein MxA. Br J Dermatol 2005; 153:
1011-5.

121.Kiefer K, Oropallo MA, Cancro MP, Marshak-Rothstein A.
Role of type I interferons in the activation of autoreactive B
cells. Immunol Cell Biol 2012; 90: 498-504.

122. Peck-Radosavljevic M, Wichlas M, Homoncik-Kraml M,
Kreil A, Hofer H, Jessner W, et al. Rapid suppression of
hematopoiesis by standard or pegylated interferon-alpha.
Gastroenterology 2002; 123: 141-51.

123.Ntali S, Nikolopoulos D, Pantazi L, Emmanouilidou E,
Papagoras C, Fanouriakis A, et al. Remission or low disease
activity at pregnancy onset are linked to improved foetal out-
comes in women with systemic lupus erythematosus: results
from a prospective observational study. Clin Exp Rheumatol
2022; 40: 1769-78.

124. Kandane-Rathnayake R, Golder V, Louthrenoo W, Chen YH,
Cho J, Lateef A, et al. Lupus low disease activity state and
remission and risk of mortality in patients with systemic lupus
erythematosus: a prospective, multinational, longitudinal
cohort study. Lancet Rheumatol 2022; 4: €822-30.

125.Frodlund M, Jonsen A, Remkus L, Telg G, Soéderdahl F,
Leonard D. Glucocorticoid treatment in SLE is associated
with infections, comorbidities and mortality—a national
cohort study. Rheumatology 2024; 63: 1104-12.

126.Zen M, laccarino L, Gatto M, Bettio S, Saccon F, Ghirardello
A, et al. The effect of different durations of remission on dam-
age accrual: results from a prospective monocentric cohort of
Caucasian patients. Ann Rheum Dis 2017; 76: 562-5.

127.Floris A, Chessa E, Sebastiani GD, Prevete I, Iannone F,
Coladonato L, et al. Glucocorticoid tapering and associated
outcome in patients with newly diagnosed systemic lupus ery-
thematosus: the real-world GULP prospective observational
study. RMD Open 2022; 8: ¢002701.

128. Zen M, laccarino L, Gatto M, Bettio S, Nalotto L, Ghirardello
A, et al. Prolonged remission in Caucasian patients with SLE:
prevalence and outcomes. Ann Rheum Dis 2015; 74: 2117-22.

129. Urowitz MB, Feletar M, Bruce IN, Ibafiez D, Gladman DD.
Prolonged remission in systemic lupus erythematosus. J
Rheumatol 2005; 32: 1467-72.

130.Jayne D, Rovin B, Mysler EF, Furie RA, Houssiau FA,
Trasieva T, et al. Phase II randomised trial of type I interferon
inhibitor anifrolumab in patients with active lupus nephritis.
Ann Rheum Dis 2022; 81: 496-506.

131.Furie R, Morand EF, Askanase AD, Vital EM, Merrill JT,
Kalyani RN, et al. Anifrolumab reduces flare rates in patients
with moderate to severe systemic lupus erythematosus. Lupus
2021; 30: 1254-63.

OPEN 8ACCESS

Article

Contributions: all the authors conceived and drafted the manuscript,
reviewed and edited it critically, and provided their approval to submit.

Conflict of interest: FC, speaker fee and advisory board by
AstraZeneca, GSK, Lilly, Amgen, Novartis; MP, speaker fee and
advisory board by AstraZeneca, GSK, Otsuka and Roche; AB, spea-
ker fee and advisory board by AstraZeneca and GSK; LC, speaker
fee and advisory board by AstraZeneca, GSK and Otsuka; MF, spea-
ker fee and advisory board by AstraZeneca, GSK and UCB; DM,
speaker fee and advisory board by AstraZeneca and GSK; CT, spea-
ker fee and advisory board by AstraZeneca and GSK; LI, speaker fee
and advisory board by AstraZeneca and GSK.

Ethics approval and consent to participate: not applicable.
Informed consent: not applicable.

Patient consent for publication: not applicable.
Availability of data and materials: not applicable.

Funding: editorial assistance was unconditionally supported by
AstraZeneca S.r.l.

Acknowledgments: editorial assistance was provided by Valeria
Benedusi, Valentina Attanasio, and Aashni Shah (Polistudium srl,
Milan, Italy). This assistance was unconditionally supported by
AstraZeneca S.r.l.

Received: 26 November 2024.
Accepted: 25 March 2025.
Early access: 23 July 2025.

This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0).

©Copyright: the Author(s), 2025
Licensee PAGEPress, Italy
Reumatismo 2025, 77:1830
doi:10.4081/reumatismo.2025.1830

Publisher's note: all claims expressed in this article are solely those of
the authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article or claim that may
be made by its manufacturer is not guaranteed or endorsed by the publisher:

[Reumatismo - The Italian Journal of Rheumatology 2025; 77:1830]




