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Systemic lupus erythematosus
Alberta Hoi, Talia Igel, Chi Chiu Mok, Laurent Arnaud

Systemic lupus erythematosus (SLE) is a multisystemic autoimmune disease characterised by the presence of
autoantibodies towards nuclear antigens, immune complex deposition, and chronic inflammation at classic target
organs such as skin, joints, and kidneys. Despite substantial advances in the diagnosis and management of SLE, the
burden of disease remains high. It is important to appreciate the typical presentations and the diagnostic process to
facilitate early referral and diagnosis for patients. In most patients, constitutional, mucocutaneous, and
musculoskeletal symptoms represent the earliest complaints; these symptoms can include fatigue, lupus-specific
rash, mouth ulcers, alopecia, joint pain, and myalgia. In this Seminar we will discuss a diagnostic approach to
symptoms in light of the latest classification criteria, which include a systematic evaluation of clinical manifestations
(weighted within each domain) and autoantibody profiles (such as anti-double-stranded DNA, anti-Sm, hypo-
complementaemia, or antiphospholipid antibodies). Non-pharmacotherapy management is tailored to the individual,
with specific lifestyle interventions and patient education to improve quality of life and medication (such as
hydroxychloroquine or immunosuppressant) adherence. In the last decade, there have been a few major breakthroughs
in approved treatments for SLE and lupus nephritis, such as belimumab, anifrolumab, and voclosporin. However the
disease course remains variable and mortality unacceptably high. Access to these expensive medications has also
been restricted across different regions of the world. Nonetheless, understanding of treatment goals and strategies
has improved. We recognise that the main goal of treatment is the achievement of remission or low disease activity.
Comorbidities due to both disease activity and treatment adverse effects, especially infections, osteoporosis, and
cardiovascular disease, necessitate vigilant prevention and management strategies. Tailoring treatment options to
achieve remission, while balancing treatment-related comorbidities, are priority areas of SLE management.

Introduction

Systemic lupus erythematosus (SLE) is a multisystemic
autoimmune disease, characterised by the presence of
autoantibodies towards nuclear antigens, immune
complex deposition, and chronic inflammation at classic
target organs, such as skin, joints, and kidneys. The
disease course is variable, and persistent inflammation
has the potential to lead to organ damage and, in severe
cases, serious health consequences and premature

15 years and 44 years; childhood-onset SLE (usually
defined as onset before age 18 years) tends to have a more
severe disease course.

The true global incidence and prevalence of SLE is
difficult to ascertain, due to inherent variations in case
definition in epidemiological studies and a shortage of
epidemiological data on SLE in many countries.” Much
of the current literature looks at data derived from
national registries, which rely heavily on case

mortality. identification using International Classification of
Disease coding, or similar. The most robust analysis of
Lupus epidemiology SLE epidemiology comes from North America and

SLE has been reported to affect more than 3-4 million
people worldwide.! The disease predominantly affects

Europe.’ Overall, the observational data have
demonstrated substantial variation in both incidence

women, with a ratio of about 9 women to 1 man.
Although SLE can occur at any age, it most commonly
affects women of childbearing age, typically between

Search strategy and selection criteria

We searched for original clinical studies and reviews in
MEDLINE (via PubMed), published between June 1, 2018,

and May 30, 2023, in the English language. We used the terms
“lupus erythematosus, systemic” or the search terms “systemic
lupus erythematosus”, “lupus” or “SLE”, in combination with
the search terms “epidemiology”, “pathophysiology”,
“diagnosis”, “classification”, “treatment goal”, “lupus low
disease activity state”, “non-pharmacological treatment”,
“pharmacotherapy”, “treatment strategies”, or “prognosis”.
We searched for publications in the past 5 years, but did not
exclude older publications that were the original studies and

were commonly referenced and highly regarded.

and prevalence. These studies have also identified key
demographic groups who have increased risk for the
development of SLE and worse prognosis. Recent
analyses of epidemiological studies from the past
5 years in North America have reaffirmed the
discrepancies between sex and ethnicity, with rates up
to ten times higher in females than in males,* and twice
as high in Black people than in White people.® Black
women had the highest incidence of the disease.® Black
people were the most likely to develop SLE at a younger
age and have renal involvement.’ These discrepancies
are mirrored in several studies that showed Native
Americans, Black Africans, Indigenous Australians, and
Indigenous New Zealanders had higher rates of disease
than their White counterparts.’ Furthermore, data from
Asian countries continue to show higher risk of SLE-
related complications in local ethnic groups,
predominantly with the development of severe renal
disease.” There is a disproportionate burden of SLE, and
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poor disease outcomes, in low-income and middle-
income countries (LMICs) with lower socioeconomic
status.? As race is a sociocultural—rather than a bio-
logical—construct, the aforementioned associations
might reflect a possible role of unmeasured
confounders, such as socioeconomic status. Health
disparities are strongly affected by socioeconomic
factors, such as scarce resources for diagnosis, timely
referral to specialists, surveillance of disease activity
and complications, and accessibility to novel therapies.
With few exceptions, mortality rates for patients with
SLE in LMICs are substantially higher than those in
high-income countries.®

Pathophysiology

There have Dbeen several major advances in the
understanding of the pathogenesis of SLE in recent
years.” Previous genome-wide association studies have
identified more than 100 genetic variants associated with
the disease, many of which are directly involved in
signalling of the immune pathways.” One of the
strongest risk alleles for SLE is the signal transducer and
activator of transcription (STAT) 4 gene, which regulates
important transcription factors involved in the interferon
signalling pathway." Specific risk alleles might confer
more severe end organ manifestations, such as the
apolipoprotein L1 gene in patients with African ancestry.?
Both innate and adaptive immune dysregulation are
featured in the pathophysiology of SLE. A few key
pathways have been identified (figure 1) as major drivers
of autoimmunity, such as impaired clearance of cell
debris that could induce a loss of self-tolerance; there are
also pathways directed towards interaction between
immune cells and their mediators, which contribute to
the perpetuation of autoimmunity and chronic
inflammation, such as the dysregulation of type 1
interferon response.”

The interferon signature, which was coined to describe
the overexpression of interferon-regulated genes, is
frequently observed in patients with SLE, and has been
implicated in disease initiation and perpetuation.” Other
studies have shown significantly elevated expression of
STAT1 and STAT2 in B cells and monocytes in people
with SLE, reiterating the importance of dysregulated
homoeostasis of type 1 interferon effects in SLE.” In
addition to type 1 interferons, there are other cytokines
and costimulatory signalling molecules that are relevant
in lupus pathogenesis, which can be targeted to
ameliorate their effects on immune cells.”®”

These intricate immune pathways highlight the
multifaceted nature of lupus pathogenesis. As knowledge
of these pathways evolves, researchers have been able to
identify novel therapeutic targets, and lay foundations for
personalised medicine in the future.”® Emerging insights
also help to shape rational therapeutic strategies that
could target dual pathways to achieve sustained remission
and improved outcomes for patients.
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A structured approach to SLE diagnosis

Diagnostic ambiguity can pose a challenge in primary
care. Constitutional (such as fatigue), musculoskeletal, or
mucocutaneous symptoms represent the earliest
complaints in most patients who might eventually be
diagnosed with SLE. In some patients, however, involve-
ment of other organ systems (such as lupus nephritis) can
be the first manifestation of the disease. It is important to
have a systematic approach to evaluate a patient’s history,
including all symptoms, duration, and any family history
of autoimmune diseases. The following guide serves to
provide some tips for the generalist when patients present
with manifestations that are compatible with an SLE
diagnosis. The use of an autoantibody profile can
considerably assist the diagnostic process and help with
differential diagnoses. Early referral to a rheumatologist
can greatly assist with the diagnostic process.

Innate immunity Adaptive immunity
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Figure 1: Key cellular and humoral drivers of systemic lupus erythematosus pathogenesis

Lupus pathogenesis involves dysregulation of both innate and adaptive immune responses, with several cellular
and humoral elements playing key roles. (1) Activated by self-DNA and RNA within immune complexes or
apoptotic bodies, plasmacytoid dendritic cells are primary sources of type | interferons (eg, IFNa), which amplify
and perpetuate the cycle of autoreactive cells and autoantibody production. (2) Neutrophils and their products
(eg, neutrophil extracellular traps) are potent sources of nucleic acids, which activate plasmacytoid dendritic cells
and prime T cells by reducing their activation threshold. (3) Macrophages contribute to both the initiation and
propagation of lupus. A defect in the ability of macrophages to clear apoptotic cells can lead to accumulation of
apoptotic material, serving as a source of autoantigens. Macrophages are key producers of proinflammatory
cytokines (eg, IL-1, IL-6, and IFNY), serve as antigen-presenting cells, and release inflammatory mediators that
cause tissue damage and fibrosis. (4) Natural killer cells play an important role in regulating the activity and
survival of other immune cells and produce cytokines (eg, IFNy and IL-17). (5) Autoreactive CD4' T cells and B cells
amplify the immune response, and their activation relies on appropriate engagement of costimulatory molecules.
(6) The process for the maturation of plasma cells is dependent on the proliferation and differentiation of B cells
under the influence of cytokines (eg, B-cell activating factor). Subsequent class switching and somatic
hypermutation are important processes in B cells, which require T-cell help in the germinal centre. (7) Th17 cells,
asubset of CD4 T helper cells producing cytokines such as IL-17 or IL-21, promote inflammation and differentiation
into plasma cells. Th17 cells are activated, expanded, and sustained under the influence of IL-23. (8) CD8" cytotoxic
T cells can mediate tissue damage in the skin, kidney, or brain. (9) Regulatory T cells, a subset of CD4 T cells, are
essential for maintaining immune tolerance and preventing autoimmune responses. Th17 cells=T helper 17 cells.

2327

Downloaded for personal academic use. All rights reserved. https://papernode.online/


https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9

Seminar

Fatigue

Although fatigue is not part of the SLE classification
criteria because of its non-specific nature, it is a
common presenting symptom that should prompt
clinicians to look for other organ involvement. Fatigue
occurring with one of the common musculoskeletal or

Weight

Clinical domains and criteria
Constitutional

Fever: temperature 238-3°C
Haematological

Leucopenia: <4 x 10° per L

Thrombocytopenia: <100 x 10° per L

Autoimmune haemolysis: positive direct Coomb’s test, and evidence of haemolysis
(reticulocytosis, low haptoglobin, and elevated indirect bilirubin or lactate dehydrogenase)

Neuropsychiatric
Delirium
Psychosis: characterised by delusions, hallucination, or both, in the absence of delirium
Seizure: primary generalised or partial or focal seizure
Mucocutaneous
Non-scarring alopecia
Oral ulcers
Subacute cutaneous or discoid lupus (clinical or biopsy proven)

Acute cutaneous lupus: localised form is the classic fixed, flat, or raised erythema over malar
eminences, but tends to spare the nasolabial fold; can be generalised in distribution

Serosal
Pleural or pericardial effusion

Acute pericarditis: should have two or more of the following features, including typical
description of pericarditis chest pain, pericardial rub, or electrocardiogram changes

Musculoskeletal

Joint involvement: inflammatory joint pain characterised by synovitis involving two or more
joints, or tenderness in two or more joints and morning stiffness

Renal
Proteinuria: >0-5 /24 h or equivalent spot urine protein-creatinine ratio
Renal biopsy class Il or V lupus nephritis
Renal biopsy class Il or IV lupus nephritis

Immunology domains and criteria

Antiphospholipid antibodies

At least moderate titre anti-cardiolipin antibodies (any isotype), or positive anti-B2-
glycoprotein 1 antibodies or lupus anticoagulant

Complement proteins

Low C3 or low C4

Low C3 and low C4
SLE-specific antibodies

Anti-double-stranded DNA antibody in an immunoassay with demonstrated 90% or greater
specificity for SLE against relevant disease controls or anti-Sm antibody

AN

10

Information taken from the most recent European League Against Rheumatism (EULAR) and American College of
Rheumatology (ACR) guideline. EULAR/ACR 2019 Classification Criteria of SLE is a useful framework to understand the

spectrum of clinical and immunological disease typically associated with SLE. Attribution is important in the

application of these criteria, and therefore a criterion should not be counted if there is a more probable explanation
than SLE. Occurrence of a criterion on at least one occasion is sufficient. For SLE classification, at least one clinical

criterion and ten or more points are required, but only the highest weighted criterion within each domain is counted
towards the total score; additional criteria items within the same domain are not counted. Entry criterion of using this
classification criteria is the presence of positive antinuclear antibodies at a titre of 21:80 on Hep-2 cells or equivalent

(ever). SLE=systemic lupus erythematosus.

Table 1:Summary of key criteria and weightings towards SLE classification
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mucocutaneous manifestations should prompt clinical
suspicion for SLE. Some target organ involvement, such
as renal or haematological manifestations of SLE, can
present with predominantly constitutional symptoms in
early disease.

Common musculoskeletal features

Joint involvement is another common presenting
symptom in patients with SLE, and up to 90% of
patients will have musculoskeletal symptoms during
the course of the disease.” Inflammatory arthralgia in
SLE can be migratory, transient, or persistent, and most
typically affects the hands, wrists, and knees. Imaging
studies have revealed that tendon involvement,
synovitis, and even erosions (as evident on MRI) are
prevalent.” Classic Jaccoud arthropathy (traditionally
characterised by non-erosive deformities on x-ray, and
often reversible subluxation of the metacarpophalangeal
joints), is rare, appearing in fewer than 5% of patients
with SLE.»

Mucocutaneous features

Although it is common for patients with SLE to have
mucocutaneous features, the disease spectrum is diverse.
The classic butterfly-shaped rash over the cheeks and
nose, called the malar rash, represents an acute lupus-
specific rash. Patients can have other types of skin
lesions, which can differ in the depth of the inflammatory
infiltrate (eg, deep, potentally scarring lesions, as in
discoid lupus erythematosus) or morphology (eg, classic
ring-shaped red patches with scaly borders, as in
subacute cutaneous lupus erythematosus). Additionally,
mucous membrane involvement can lead to mouth
ulcers. Photosensitivity and non-scarring alopecia are
also common features.

Classification criteria to minimise diagnostic ambiguity
One of the most common challenges reported by
primary care physicians and patients is related to
diagnostic ambiguity. Many patients report the
frustration of the difficulties of obtaining a confident
diagnosis of SLE in real-world practices.”” Classification
criteria are used primarily for research purposes to
establish a homogeneous cohort that can help with
understanding disease course and prognosis, but can
also be used by clinicians to determine whether a patient
has sufficient clinical and serological features to fulfil
the diagnosis of SLE. A summary of the key criteria and
their relative weighting towards the classification of SLE,
from the latest version by the European League Against
Rheumatism (EULAR) and American College of
Rheumatology in 2019, is shown in table 1. The clinical
domains and criteria captured in these classification
criteria are not an exhaustive list of clinical
manifestations seen in patients with SLE, but reflect
clinical features that are most specifically associated
with SLE.

www.thelancet.com Vol 403 May 25, 2024
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Serological profile

In terms of serological domain, the move to include an
ever positive (historic) ANA test (ANA titre more than or
equal to 1:80) as an entry criterion for SLE in this new
classification criteria has been much debated, but a
consensus has generally been reached that the presence
of ANAs is a fundamental hallmark of SLE.* Some
autoantibodies (such as anti-Sm and anti-double-
stranded DNA [anti-ds] DNA) have high specificity for
SLE, whereas other autoantibodies, such as anti-Ro/SSA,
anti-La/SSB, anti-RNP, and antiphospholipid antibodies
(including anti-cardiolipin and anti-B2-glycoprotein 1
antibodies) have an association with SLE, but are less
specific; these autoantibodies can be used in the
diagnostic process, but other autoimmune diseases must
be considered (figure 2).

Other lupus mimics and lupus-spectrum immune
disorders

Part of the challenge in lupus diagnosis is that not all
clinical features occur simultaneously, and there can often
be considerable time elapsed between manifestations. For
most patients, constitutional (including fatigue), mucocu-
taneous, and musculoskeletal symptoms represent the
earliest complaints. There have been many terms used to
describe early disease (such as early lupus, incomplete
lupus, or subcriteria lupus), where there might be some
clinical and serological features consistent with SLE, but
patients do not fulfil the classification criteria. Although
most of these patients do not progress to SLE, 5-10% of
cases do evolve into full SLE or different connective tissue
diseases, such as Sjogren’s syndrome, systemic sclerosis,
or spondyloarthritis.?? It remains difficult to predict which
patients will progress, and monitoring by a rheumatology
service can therefore help early disease identification and
improve patient outcomes.”” Risk factors, such as a
younger age at presentation, serositis, presence of anti-
dsDNA antibodies, or emerging biomarkers (eg, interferon
score), might help to identify patients at high risk of SLE.»*
An alternative diagnostic label, such as undifferentiated
connective tissue disease, can be used for patients who
have ongoing symptoms and a disease duration of at least
3 years, but do not fulfil classification criteria for one of
these conditions.””

Another common mimic for SLE is fibromyalgia,
particularly in patients who have undifferentiated
symptoms and misattribution of positive ANAs. However,
studies of fibromyalgia in SLE have shown a high
prevalence of coexistence of both conditions in the same
individual. " Although fibromyalgia and related central
pain sensitisation syndromes are poorly understood
conditions, their common occurrence in SLE has
prompted researchers to propose a model of so-called
type 1versus type 2 SLE symptoms to facilitate discussion
with patients regarding the attribution and management
of their symptoms.”” Type 1 symptoms have been
proposed to include inflammatory manifestations that are

wnanas thelancat cam \inl 402 Mav 25 2024

conventionally accepted as part of lupus disease activity,
such as arthritis, serositis, or dermatitis, whereas type 2
symptoms include non-inflammatory symptoms, such as
fatigue, widespread pain, mood disturbance, and cognitive
dysfunction, which overlap with fibromyalgia.****

Non-pharmacological management
Non-pharmacological therapy plays an important role in
SLE management, despite a shortage of comparative
studies on its effectiveness. We encourage -early
discussion of lifestyle interventions with patients, as
these interventions will probably have ongoing benefits
on the physical, social, and psychological domains of
patients’ quality of life.® One of the most important
interventions is for smoking cessation, since cigarette
smoking has been identified as a significant risk factor
for the development of SLE, with evidence suggesting
cessation could dramatically reduce this risk.*”
Moreover, continued smoking after diagnosis with SLE
is associated with an increased inflammatory burden,
leading to more frequent flares, worsened disease
control (particularly in cutaneous disease), and decreased
efficacy of treatments.® Early referral to smoking
cessation help services should be considered.”

Sun protection is crucial for patients with SLE, and
interventions encompass discussion with patients
regarding sensible clothing, attention to ultraviolet
exposure, and the use of sunscreen.® Although
photosensitivity is predominantly a cutaneous reaction,
some patients report systemic symptoms after sun
exposure, such as joint pain, weakness, fatigue, or
headaches.” However, data using the Nurses’ Health
Study suggest no strong link between high ultraviolet
exposure and incident SLE risk.* Still, individual sun
sensitivity varies, and a tailored protection strategy, in
consultation with an SLE specialist, is advised.

Early studies have shown that exercise improves
psychological function and reduces fatigue.”* Exercise
is safe and well tolerated by most patients with SLE.*
Much less discussed is the role of psychological
interventions. A systematic review and meta-analysis
suggested that psychological interventions in patients
with SLE could reduce anxiety, depression, and disease
activity. Although these studies were small, there was a
consistent benefit in improving effects on mental health,
fatigue, and physical function, and such interventions
might even improve treatment satisfaction and
adherence.®

Fatigue is a very common concern for patients with
SLE, with 53-80% of patients identifying this as a
primary manifestation of disease, even though it is not
part of the classification criteria. Clinicians should,
therefore, have a systematic approach to managing
fatigue, given its multifactorial nature (figure 3).°
Physical activity, weight loss, addressing sleep and mood
disturbance, and pain management have all been shown
to improve fatigue in patients with SLE.”

Downloaded for personal academic use. All rights reserved. https://papernode.online/
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Manifestation(s) compatible with SLE SLE-related autoantibodies Differential diagnoses and lupus mimickersq
For instance® Seen at onset T Autoantibodies Seen at onset Main mimickers Comment
Arthritis 69% ANAS 95-100% Drug-induced lupus Always rule out drug-induced lupus
Malar rash 40% Anti-double-stranded 60-80%
DNA Cutaneous mimickers | For example: facial rash due to rosacea
Fever 36% or tinea corporis
. Anti-nucleosome 60-70%
Photosensitivity 29% Other autoimmune For example: Sjogren’s syndrome (SSA+),
. Anti-histone 60-70% conditions dermatomyositis, mixed connective
Raynaud's disease 18% tissue disease (MTCD)
» Anti-SSA 30-40%
Serositis 17% . . ey -
Infectious diseases For example: endocarditis, hepatitis,
Nephropathy# 16% Anti-SSB 5-10% parvovirus B19, HIV, Epstein-Barr virus,
cytomegalovirus; viral rash can mimic
Neurological 12% ArTHUIDIRRT? 15-30% SLE rash
Oral ulcers 11% Aot o0 Haematological For example: Hodgkin lymphoma,
o o malignancies Castleman disease
Thrombocytopenia 9% Anti-RiboP 515%
. Multiple sclerosis 5-10% of patients with multiple sclerosis
9 Anti-K ~10%
Lymphadenopathy 7% ne-ty 2 have positive ANA
Haemolytic anaemia 4% Anti-PCNA 1-5%
Still's disease or other | Macrophage activation syndrome can be
Myositis 4% Anti-cardiolipin (aCL) 30-70% autoinflammatory avery rare manifestation of SLE; rash
conditions and fever are seen in both SLE and
Lung involvement 3% Anti-b2GPI (aB2GPl) 30-45% Still's disease

Figure 2: Making a diagnosis of SLE

Reproduced from @Lupusreference.” SLE=systemic lupus erythematosus. *Any tissue or organ can be targeted by SLE. tBased on data from Cervera and colleagues.®
tRenal biopsy generally needed to confirm SLE. §Lack of ANA is uncommon in SLE and strongly argues against this diagnosis; ANA usually present years before clinical

disease onset. [Based on data from Chasset and colleagues.*

Medication non-adherence is a substantial barrier to
achieving and maintaining remission in SLE, especially
given the chronicity of disease. Up to 75% of patients
report occasional non-adherence to their medication,
depending on the assessment methods.” Studies have
sought to identify the potential barriers to medication
adherence with the aim to provide practical solutions for
patients. Frequently reported barriers to adherence
include, but are not limited to, forgetfulness, concern
regarding medication adverse effects, financial reasons,
or disagreement with medical professionals with
regard to the role of medications in halting disease
progression.”** Unsurprisingly, in one study, patients
who were non-adherent reported more barriers to
medication adherence than patients who were sufficiently
adherent.”

Although these barriers certainly contribute to
medication non-adherence, often poor adherence is
inadvertent, due to low health literacy, or as a result of
restricted access to health care due to socioeconomic
status. Patient activation is an important feature of
patient engagement that specifically involves skills that
can lead to patients taking independent action to
maintain and improve their health. There is a movement
to promote patient activation through education for
better health literacy and self-efficacy, which are

Downloaded for personal academic use. All rights reserved. https://papernode.online/

important aspects of chronic disease management.”
Teaching patients how to navigate the health-care system
can improve patients’ ratings on self-efficacy.*

Pharmacotherapy

Drug therapies in SLE take into account factors such as
dominant organ involvement, level of disease activity, and
disease severity (mild, moderate, or severe), as well as a
patient’s individual circumstances (such as pregnancy
planning), in a shared decision-making process (table 2).”
Treatment goals now focus on early control of disease
activity, the prevention of flare, and minimisation of
comorbidities and treatment-related toxicity, especially
from glucocorticoids. Achieving a lupus low disease
activity state, or remission, is associated with improved
long-term outcomes, such as prevention of flare, reducing
damage accrual, and improving quality of life and
survival.”®*

The 2023 EULAR guideline has broadened its
recommendations to include some novel therapeutic
agents such as belimumab, anifrolumab, and voclosporin,
but hydroxychloroquine is still the quintessential SLE
medication that is widely used, due to its broad benefits
for symptoms, flare, and damage prevention, and
is therefore recommended for all patients (unless
contraindicated, for instance due to hypersensitivity to

www.thelancet.com Vol 403 May 25, 2024
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hydroxychloroquine).®* Improved understanding of
hydroxychloroquine-related retinopathy has led to a
revised screening guideline for safety in long-term
hydroxychloroquine use. The risk of toxicity has been
estimated to be less than 1% in those taking
hydroxychloroquine for less than 5 years, increasing to
approximately 5% after 5 years, and up to 20% after
20 years of therapy.®® The risk of retinopathy can be
mitigated by adhering to the optimal long-term dose
target of 5-0 mg/kg per day (actual bodyweight) and
regular retinal screening after 5 years of use. Extra
attention should be paid to patients with renal
impairment, tamoxifen use, and pre-existing macular
disease.” The optimal dose of hydroxychloroquine should
take into account a patient’s disease activity status, risk
for flare, background immunosuppression, and history of
non-adherence. Hydroxychloroquine blood concentration,
where available, might provide additional information to
assess therapeutic adherence and optimise hydroxychlo-
roquine dosing.”

Glucocorticoids remain a mainstay of treatment for
active SLE due to their ability to rapidly control disease
activity, induce remission, and treat flares. However,
glucocorticoids have a long list of adverse effects,
particularly in the metabolic, infective, ocular, cerebro-
vascular, cardiovascular, and musculoskeletal systems.””
To counter these risks, many lupus nephritis studies
propose a lower initial glucocorticoid dose with more
rapid tapering” The latest EULAR guideline has
suggested that, ideally, glucocorticoids should be
discontinued where possible, but when glucocorticoid
discontinuation is not feasible, the maintenance dose
should not exceed 5 mg/day (prednisone equivalent).””

Timely initiation and maintenance of immuno-
modulatory agents can reduce disease activity and expedite
glucocorticoid tapering. Escalation from glucocorticoids to
conventional immunosuppressants such as methotrexate,
azathioprine, and mycophenolate (either mycophenolate
mofetil or mycophenolic acid) is generally used in patients
with clinically significant, but perhaps non-organ-
threatening, disease. Rheumatologist involvement early in
the disease process can facilitate identification of organ
involvement and recognition of flares and persistent
disease activity, and thereby implement an appropriate
level of immunosuppression.

In lupus nephritis, mycophenolate is as effective as
cyclophosphamide, and has become standard induction
immunosuppression therapy in most centres.*” Cal-
cineurin inhibitors, such as cyclosporin, tacrolimus, or
the newer generation voclosporin, have proven efficacy in
lupus nephritis.® The AURORA 1 study used a multi-
targeted approach of combining voclosporin and
mycophenolate to bring on disease remission more
rapidly than mycophenolate alone.™

The addition of biologics, such as belimumab or
anifrolumab, has improved disease activity control in
clinical trials of patients with persistently active SLE,
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Management of fatigue in SLE
If possible, assess fatigue using validated patient-reported outcomes in SLE,
such as FACIT-F or FSS

Always check for common medical causes
For example, check: haemoglobin, creatinine, fasting glucose,
aminotransferases, calcium, thyroid stimulating hormone, 8 a.m. cortisol*

Presence
of active SLE
disease?

No

Search for intricate causes

« Major damage (eg, heart failure)?
« Chronic pain?

« Anxiety, depression, stress?

« Obesity, sleep apnoea?

v

Targeted interventions
Suggest adequate physical activity

v

Reassess fatigue

Control disease activity
« SLE is a major cause of fatigue
« Also check for intricate causes —

Figure 3: Strategies to manage fatigue in patients with SLE

Reproduced from Mertz et al.* FACIT-F=Functional Assessment of Chronic
lliness Therapy—Fatigue. FSS=Fatigue Severity Scale. SLE=systemic lupus
erythematosus. *In patients who stopped or tapered glucocorticoids <5 mg/day
during the last 6 months.

despite standard of care. Belimumab is a human
monoclonal antibody against B-cell activating factor that
inhibits activation, proliferation, and survival of B cells. In
phase 3 trials, treatment with intravenous or subcutaneous
belimumab plus standard therapy was effective in reducing
overall disease activity and reducing flares, with
improvement in quality of life;* there was also a
corresponding improvement in serological profile. More
recently, belimumab has shown significant efficacy in
improving renal response in patients with lupus nephritis,
with a greater number of patients reaching the primary
efficacy endpoint (defined as a reduction in urinary
protein—creatinine ratio <0-7, estimated glomerular
filtration rate of <20% below preflare value, and no use of
rescue therapy) over 2 years.**

Rituximab, an anti-CD20 monoclonal antibody, has
been used for over a decade for refractory SLE, despite
the failure of its phase 3 studies (such as EXPLORER or
LUNAR) to meet their primary endpoints.®* In these
phase 3 studies, there were observations of reduced time
to severe flare, an increased proportion of partial renal
response, and improved laboratory parameters. In real-
world observational studies, rituximab has been used
mainly in treatment-refractory cases, but these studies
build the experience and foundation for other B-cell
depletion therapies that might come in the future.

Anifrolumab is the first human monoclonal antibody
against the type 1 interferon receptor that has been

Downloaded for personal academic use. All rights reserved. https://papernode.online/

2331


https://ballisticcomainvitation.com/t2e548yr3v?key=403e8f291d0b160c8210d10a973a50a9

Seminar

Typical indications

Benefits

Grade of
recommendation*

Monitoring and precaution, including pregnancy
consideration

Non-steroidal anti-
inflammatory drugs

Glucocorticoids

Hydroxychloroquine

Methotrexate

Azathioprine

Mycophenolate
mofetil or
mycophenolic acid

Calcineurin inhibitors
including cyclosporin,
tacrolimus, and
voclosporin

Cyclophosphamide

Belimumab

Rituximab

Anifrolumab

Arthritis, fever, serositis

Low dose for mild disease and
maintenance; moderate to high dose
for major organ disease (eg, nephritis
or neuropsychiatric disease)

Indicated in all patients with SLE,
unless contraindicated

Arthritis, myositis, skin lesions,
serositis

Lupus nephritis, more serious organ
disease, need for glucocorticoid-
sparing effects; compatible with
pregnancy

Standard induction
immunosuppressant for lupus
nephritis, refractory skin, and more
severe organ disease

Lupus nephritis, refractory
haematological, and more severe
organ disease

Lupus nephritis, neuropsychiatric,
and other serious major organ diseases

Moderate to severe SLE manifestations
not responding to standard of care,
might have country-specific restriction

Refractory SLE manifestations,
particularly lupus nephritis,
neuropsychiatric lupus, and cytopenia;
other off-label use for a range of extra-
renal disease activity

Moderate to severe SLE manifestations
not responding to standard of care as
adjunctive therapy to standard
immunosuppressant (such as
azathioprine, methotrexate, or
mycophenolate)

Improvement in symptoms of fever, headaches,
arthralgias, and serositis®

Rapid control of inflammatory activity; in lupus
nephritis, at a dose of 0-5 mg/kg per day
prednisone-equivalent, renal response rates are
between 33% and 81% depending on other
concomitant immunosuppression®**?

Improved skin and joint disease, with a 2-5-fold
increase in flare after hydroxychloroquine
withdrawal;®* benefits include protection
against irreversible tissue damage as a result of
disease or its treatment (damage accrual) and
adverse pregnancy outcomes, favourable
cardiovascular profile, and beneficial
immunomodulatory effects

Improved arthritis, skin lesions,

and hypocomplementaemia, and lower mean
Systemic Lupus Erythematosus Disease Activity
Index score;* good medication persistence®

Improvement in renal response (serum
creatinine or proteinuria);”*° safe for use in
pregnancy

Improvement in renal response, including
remission, similar to cyclophosphamide;”***
superior to azathioprine in achieving clinical
remission in patients with non-renal active SLE**

Improvement in renal response, including
remission®**”?

Improvement in renal response, including
remission; ™** in patients with refractory
disease, clinically significant improvement in
physician global assessment and Systemic
Lupus Erythematosus Disease Activity Index
score and durable response in all organ
systems™*

More likely to have at least a 4-point reduction
in the SLE Responder Index

Improvement in renal and non-renal responses;
patients with thrombocytopenia, neurolupus,
and cutaneous lupus appear to have better
response than those with predominantly joint
manifestation’®®®

Improvement or stability in organ-specific

disease activity as defined by British Isles Lupus
Assessment Group index®

studies, two phase 3 randomised clinical trials; TULIP2 met its primary endpoint but TULIP1 did not.

B

B (At)

Avoid in chronic kidney disease, history of arterial
thrombosis, and multiple vascular risk factors; rare
association with aseptic meningitis; using in early
pregnancy is associated with an increased risk of
miscarriage, avoid use after 20 weeks of gestation due
to association with oligohyramnios

Exclude infection before administration; monitor
blood pressure, and lipid and glucose concentrations;
monitor for and prevent osteoporosis and infections;
effects on birth defect and adverse pregnancy
outcomes have been inconsistent

Baseline ophthalmological examination and regular
surveillance for retinopathy; generally considered safe
for use in pregnancy as benefits outweigh risk, dose
should not exceed 400 mg daily; a large number of
observational studies have not found an association
between hydroxychloroquine use and congenital
malformations®

Might aggravate photosensitivity; monitor liver and
renal function and cell counts; consider baseline chest
radiograph and lung function to exclude clinically
significant pre-existing interstitial lung disease or
other chronic lung conditions; contraindicated for use
in pregnancy due to its risk on spontaneous abortion
and teratogenic risk

Close monitoring of leukocyte and neutrophil counts
when first used; regular blood tests and liver function
tests; selective use is acceptable during pregnancy

Monitor for gastrointestinal intolerance, cell counts,
and liver function; teratogenic effect from exposure to
mycophenolate in pregnancy

Monitor blood pressure, electrolytes, renal function,
and for symptoms of neurotoxicity; selective use,
particularly for older calcineurin inhibitors (such as
cyclosporin and tacrolimus), is acceptable in pregnancy

Intravenous regimen generally preferred due to lower
toxicity; monitor leukocyte and neutrophil counts;
prophylaxis against pneumocystis pneumonia;
contraindicated for use in pregnancy—unless a life-
threatening situation—due to potential teratogenic
effects

Monitor cell counts, immunoglobulin concentration
(for hypogammaglobulinaemia), and for infusion
reaction; no recommendation regarding use in
pregnancy due to scarcity of published data on
pregnancy outcomes

Prophylaxis for occult hepatitis B reactivation; monitor
cell counts and immunoglobulin concentration; no
recommendation regarding use in pregnancy due to
scarcity of published data on pregnancy outcomes

Monitor for reactivation of shingles and respiratory
tract infections; no recommendation regarding use in
pregnancy due to scarcity of published data on
pregnancy outcomes

SLE=systemic lupus erythematosus. *Grade of recommendation in accordance with European League Against Rheumatism: A=consistent level 1 (randomised clinical trials) studies; B=consistent level 2 or 3
(cohort or case-control) studies; C=level 4 (case series) studies, or extrapolations from level 2 or 3 studies; D=level 5 (expert opinion) evidence, or inconsistent or inconclusive studies of any level. 1The 2023
update of the European League Against Rheumatism recommendations for the management of systemic lupus erythematosus has given anifrolumab a grade A recommendation, based on results of the TULIP

Table 2: Pharmacotherapies in SLE
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approved for the treatment of moderate to severe SLE, on
the basis of improvement in disease activity, using the
British Isles Lupus Assessment Group-based composite
lupus assessment response.®* In clinical trials, most
patients had musculoskeletal or mucocutaneous domain
involvement. Effects in patients with refractory cutaneous
lupus were particularly rapid and substantial.”**

Belimumab and anifrolumab were approved by the US
Food and Drug Administration, in 2011, and 2021,
respectively, for the treatment of SLE. However, for these
monoclonal antibodies, their relatively small treatment
effects and conflicting results using different outcome
measures have led to some uncertainty regarding their
potential cost-effectiveness in health care. An inter-
national collaboration of SLE clinicians and academics,
patient representatives, industry partners, and regulatory
experts—called the Treatment Response Measure for SLE
Taskforce—has been formed in an attempt to address the
desperate need for a better clinical outcome assessment
for SLE trials that is fit for purpose (table 2).*

Treatment strategies

The optimal treatment algorithm that incorporates
existing and novel therapies, either as monotherapy or
combination, is yet to be determined. As hydroxychlo-
roquine has such good protective effects on multiple
facets of SLE, it is generally used alone, or in combination
with another immunosuppressant. In many parts of the
world, access to novel biologic immunomodulatory
therapies, such as belimumab and anifrolumab, is still
difficult. Most patients with SLE are treated with
combination therapy, such as hydroxychloroquine (a
conventional immunosuppressant) and a glucocorticoid.”
Treatment should ideally avoid the use of long-term
glucocorticoids, but the best strategy to achieve this is still
unclear. New combination therapy, such as using a
multitargeted approach combining mycophenolate and
tacrolimus, has shown superior efficacy over intravenous
cyclophosphamide in several open-label studies in lupus
nephritis, particularly in patients in China."”"*

Sequential therapy has also been explored for patients
with severe SLE. The term was first used as some patients
who relapsed on rituximab had substantially elevated
B-cell activating factor and anti-dsDNA levels.” This
finding prompted studies to investigate sequential
therapy using rituximab followed by belimumab.™™
Other alternative approaches, such as more potent B-cell
depleting strategies, could replace sequential therapy in
the future.

Pregnancy considerations

SLE predominantly affects women of childbearing age.
Most women with SLE will have a healthy pregnancy,
but there is an increased risk of both maternal
and fetal complications, such as pre-eclampsia, fetal
growth restriction, or prematurity.”*" Clinicians can
help patients manage this process with appropriate
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counselling, risk evaluation, and an active approach to
control disease activity and any complications that might
arise. A good communication dialogue between the
treating physician and the obstetrician is crucial during
antenatal visits. Key considerations for pharmacotherapy
in pregnancy are outlined in table 2.

Pre-conception counselling

All patients who are planning a pregnancy are encouraged
to have a full consultation with their rheumatologist to
discuss their plan as early as possible, allowing the
rheumatologist to assess disease activity, overall health
status, autoantibody profile, and previous obstetric
history. Antiphospholipid antibody status should be
assessed, including testing for lupus anticoagulant and
anticardiolipin and anti-B2-glycoprotein 1 antibodies.
Data from the PROMISSE study have shown that lupus
anticoagulant was associated with an increased risk of
poor pregnancy outcomes;™ other studies have suggested
that triple antibody positivity has the highest risk of poor
pregnancy outcomes."" Medications might be first
reviewed during a preconception counselling session, to
take into account disease control, risk to the developing
fetus of continued use during pregnancy, and any
additional treatment that might be required. The
rheumatologist might recommend an immunosuppres-
sant change to minimise potential risks to the fetus. Data
from disease registries on the potential teratogenic
effects of medication in men trying to conceive are
generally reassuring, despite a scarcity of studies.
Although based on mostly observational data, the
prognosis of fetal and maternal outcomes is considered
to be best when the patient’s disease has been quiescent
for at least 6 months before the pregnancy.

Disease optimisation during pregnancy

In an ideal situation, disease remission before conception
should be the target."” Close monitoring by the treating
rheumatologist or nephrologist is important to identify
and address any flares promptly. During the second and
third trimesters, the development of pre-eclampsia can
be difficult to differentiate from active lupus nephritis.
The timing of the onset of hypertension (before 20 weeks
of gestation makes pre-eclampsia unlikely), presence of
active urinary sediment, or rising serological activity
(rising anti-dsDNA and dropping complements) are all
useful features to suggest active lupus nephritis; where-
as rising uric acid is typically associated with pre-
eclampsia.”™ Overall, the use of hydroxychloroquine has
been shown to be beneficial in preventing lupus flare
during pregnancy.™

Fetal and pregnancy monitoring

Fetal monitoring in women with anti-Ro/SSA is
recommended. The risk of congenital heart block can be
as low as 2% if patients have no previous history. Weekly
fetal echocardiogram from 16 weeks of gestation to at
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least 24 weeks is recommended."” The American College
of Rheumatology has provided a conditional recommen-
dation that low-dose aspirin be considered for patients
with SLE from 12 weeks of gestation, to prevent or delay
onset of pre-eclampsia.” The additional use and
intensity of anticoagulants depends on previous clinical
history, including whether the patient has had obstetric
or thromboembolic antiphospholipid syndrome, bearing
in mind the general hypercoagulable state of pregnancy.
Low-molecular-weight heparin is the drug of choice
during pregnancy, as warfarin is teratogenic.'

Management of comorbidities in SLE

Patients with SLE can have a high burden of
comorbidities.” These comorbidities are mainly driven
by a combination of disease activity, disease duration,
and adverse effects from treatments.”” SLE damage
accrual captures many of these comorbidities in patients
from the time of their diagnosis of SLE, and includes
irreversible tissue damage that is a result of the disease
or its treatment. Not only do these comorbidities affect a
patient’s quality of life, but they also add to the challenges
in managing SLE, due to the need for specific screening
and interventions. Additionally, treatments can lead to
potential drug interactions and further complications.
The accrual of comorbidities has a direct effect on
mortality.”%

Infections

The increased risk of infection in patients with SLE has
been attributed to immune dysfunction, high disease
activity, and medication use (such as glucocorticoids and
immunosuppressants). Antimalarial use has been shown
to reduce risk of infection in patients with SLE.* The
strongest risk factor for recurrent infection is a previous
history of infection.”™ Multiple international guidelines
recommend immunisation to minimise the effect of
infections in the population with SLE.”*"? Screening and
treatment for active hepatitis B and C infection before
starting immunosuppressive therapies should be routine,
and prophylaxis against pneumocystis pneumonia should
be considered for patients at high risk.”® Screening for
HIV is also considered good practice in many situations,
based on individual patient factors and regional
prevalence. Vaccination against seasonal influenza,
pneumococcus, SARS-CoV-2, herpes zoster virus, and
human papillomavirus are all relevant, with schedules
based on local governing health body recommendations.™
Patients should be educated on this heightened risk of
infection, and encouraged to use personal protective
equipment, such as masks, in high-risk situations.

Bone health

Glucocorticoid-related comorbidities account for a
substantial portion of the burden on patients with SLE."
One of the major preventable comorbidities relates
to bone health, and regular monitoring of serum
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25-hydroxyvitamin D concentrations to guide supple-
mentation is important.” In patients with SLE,
premature menopause affects fertility, bone density,
cardiovascular health, and quality of life, and is associated
with certain disease factors, such as specific
autoantibodies and the use of any immunosuppressant
(and not solely with cyclophosphamide).”® Recommen-
dations on the use of bone mineral density scans to
monitor bone health in patients with SLE take into
account the patient’s age, menopausal status, and other
risk factors, such as the duration and dose exposure of
glucocorticoid."”

Diabetes risk

Regular monitoring of glycated haemoglobin can assess
for steroid-induced diabetes, particularly for patients on
long-term glucocorticoids.

Cardiovascular risk

The burden of coronary heart disease and cerebrovascular
disease is high in patients with SLE, due to an accelerated
risk of atherosclerosis.”® There is emerging evidence to
suggest coronary microvascular dysfunction might play a
role in patients with cardiac symptoms without
obstructive coronary artery disease.” Cardiac involve-
ment can be subclinical, or can present with atypical
symptoms.* Expert lupus bodies recommend tight blood
pressure control (target <130/80 mm Hg), and com-
mencement of statin therapy if LDL is greater than
100 mg/dL (2-6 mmol/L).* The safety of hormone
replacement therapy in patients with SLE in terms of
cardiovascular risk remains unclear due to the small
number of studies available.

Renal protection

Regular monitoring of proteinuria, renal function, and
blood pressure control are essential to minimise progres-
sion of chronic renal disease. Adjunctive renoprotection
measures (such as using inhibitors of the renin-
aldosterone system, with or without the addition of non-
steroidal mineralocorticoid receptor antagonists or
SGLT2 inhibitors) are common strategies. The exact
mechanisms of the renoprotective effect are still to be
determined, but probably extend beyond just good blood
pressure or proteinuria control.*?

Prognosis

The disease course of SLE remains variable. Despite
therapeutic advancements, patients frequently have
disease exacerbations (flares) of varying severity. Studies
have shown considerable variation in the rates of lupus
low disease activity state attainment of between 25% and
75% by 12 months, depending on the cohorts.**** Long-
term outcomes have improved over the past decades, but
there are still notable unmet clinical needs, including
access to better therapies for patients with persistently
active disease, comorbidity burden, and progressive
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damage accrual. Progressive damage accrual is an
important concept of long-term prognosis and patient
management, as it refers to the cumulative—and often
irreversible—organ damage that occurs as a result of
chronic inflammation and autoimmunity in SLE, which
is separate from acute flares or immediate disease
activity. Mortality from SLE remains unacceptably high,
with an overall risk three times higher than the general
population, with no further improvement in survival
since the mid-1990s, and major worldwide inequities due
to heterogeneous access to care.* Two-thirds of deaths
are due to complications of SLE disease or treatment (eg,
infective complications as a result of excessive chronic
corticosteroid therapy or use of potent immuno-
suppressants), compared with a third of cases due to
active disease."

Future directions

Reduction of diagnosis delay and development of more
effective therapeutic strategies are the two key priorities to
improve SLE prognosis. Trials focused on glucocorticoid-
sparing strategies will be important to move further
towards safer glucocorticoid use, by reducing dose and
duration of treatment. With regard to emerging therapies,
there are ongoing studies concerning discovery of novel
targets and refining ways to manipulate established
targets. The evolving therapeutic landscape focuses on
targeting B cells, T cells, the interferon pathway, toll-
like receptor signalling, or the complement system.
Additionally, there is a growing understanding of the
distinct mechanisms that cause target organ damage.
Researchers have not yet been able to leverage on the
promise of personalised medicine, and future studies to
examine the use of existing or novel biomarkers to predict
therapeutic outcomes at an individual level remain a
priority as there are no biomarkers that can reliably predict
therapeutic outcomes. There is a pressing need for an
improved clinical outcome measure that can be used in
SLE clinical trials to assess clinically meaningful responses
to treatment. Improving access to care and SLE drugs is a
major challenge, especially in LMICs, or in subpopulations
such as childhood-onset SLE."” These barriers can lead to
delayed diagnoses, inadequate treatment, and suboptimal
patient outcomes. Finally, further health services research
to examine the role of social support, education, and self-
efficacy is another key priority that could improve patient
satisfaction and adherence.
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