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Introduction
The Lupus Academy is a long-term initiative committed to improving patient outcomes in
systemic lupus erythematosus and allied diseases. By providing a highly interactive
educational forum, the Lupus Academy is dedicated to sharing best clinical practice through
the dissemination and discussion of cutting edge scientific and clinical research.
During the past 11 years the Lupus Academy has built a reputation for providing high quality
educational meetings, which stimulate discussion, provide clinical practice insight and
support improved patient outcomes.
The 11th Annual Meeting of the Lupus Academy was held online on 25th March 2022 and in
Florence and online 8-10th April 2022, with the aim of reviewing and discussing insights in
global research and clinical practice in lupus and associated diseases. This two-day meeting
brought together clinicians and scientists with a specialist interest in lupus, from around the
world and provided the opportunity to review and discuss insights in global research and
clinical practice in lupus and associated diseases. The meeting was CME accredited and was
designated for a maximum of 17 AMA PRA category 1 Credit™.
The scientific programme, developed by a Steering Committee of 11 international experts,
provided a highly interactive forum through which information and experiences about the
management of lupus was exchanged.
This report highlights key content from the main meeting sessions, excluding interactive
workshops.

Meeting Learning Objectives
The Lupus Academy’s 11th Annual Meeting programme will focus on current key issues in
lupus clinical practice and is designed to facilitate improved understanding of these issues
and their management through both didactic lectures and shared clinical insights in case
study workshops. At the end of the programme delegates should be able to:
•
•
•
•

Describe the key issues surrounding use of glucocorticosteroids for SLE
Discuss optimising patient adherence to hydroxychloroquine

Explain the use of cyclophosphamide in the treatment of lupus nephritis

Describe the benefits of using LLDAS as an outcome measure and discuss the pros and
cons of this in patients with ‘true’ low disease activity

•
•
•

Discuss today’s role of B cells as a therapeutic target in for SLE

Discuss the role of DOACs in SLE and APS

Discuss the use of COVID-19 vaccines in patients with SLE and how this affects disease
management

•
•

Discuss classification of SLE in line with new molecular markers of disease

Explain the importance of patient reported outcomes in the evaluation of SLE
management

Page 3 of 65

Lupus Academy: 11th Annual Meeting Report
•

Demonstrate practical implementation of case-based learning strategies in diagnosis and

treatment of cutaneous lupus, lupus nephritis, neuropsychiatric SLE and pregnancy
management in SLE and APS
•

Discuss the cells (beyond B cells) and cytokines (beyond IFN) involved in the
pathogenesis of SLE

•

Discuss the place for new and approved therapies for SLE (anifrolumab) and lupus
nephritis (belimumab and voclosporin)

•
•

Explain recent developments in measuring disease activity and treatment targets in SLE

Discuss the value of molecular signatures kidney biopsies and their relationship to
disease activity

•
•
•
•

Discuss what drives rapid progression to ESRD in patients with lupus nephritis
Explain which biomarkers highlight CV risk in women with SLE

Explain how to manage patients with APS when laboratory scenarios don’t fit guidelines

Discuss the challenges associated with managing cardiovascular disease burden, fatigue,
and infection in patients with SLE
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PREMEETING SESSION: 25TH MARCH 2022
Glucocorticoids for SLE: What are the current questions and issues?
Professor Guillermo Ruiz-Irastorza (Spain)
Professor Guillermo Ruiz-Irastorza reviewed the genomic and non-genomic therapeutic and
toxic actions of glucocorticoids (GCs) in systemic lupus erythematosus (SLE), including
association of dose with damage, pulse methyl-prednisone followed by low-dose oral GCs
and practical guidelines for GC use in different settings of active lupus.
Professor Ruiz-Irastorza began his presentation by highlighting EULAR Guidelines stating
that while we must control disease activity, this is should not be done if it causes more
damage and reduces quality of life. 1 The mechanism of action of glucocorticoids (GCs) can
be used to explain their effect on disease activity and damage. GCs are hormones, not drugs,
a side-effect of which is used in the treatment of lupus, working in both genomic and nongenomic ways, with the non-genomic way being preferred due to lack of side effects.2 The
non-genomic way in which GCs work is dependent on the dose given, which is optimised
when pulse steroids are given over a short period of time. This way the genomic way is not
activated, and side-effects are minimised (Figure 1).3
Figure 1. The genomic way depends on the GC dose given.

Given this, it is important to remember that GCs are the main cause of organ damage in
patients with lupus and as shown in a recent systematic review, this damage is dose
dependent.4 Notably, the damage commonly manifests as cardiovascular damage,
osteoporosis and osteonecrosis. Conversely, pulse methyl-prednisone (MP) does not cause
damage. Moreover, low-dose prednisone is proven to work well, whilst minimising damage.
In the long-term GCs can be stopped in a substantial number of patients, but not in all; about
20% of patients experience flare on cessation of GCs and, of these, half experience severe
flares.5
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Reviewing the guidelines on integration of GCs in the treatment paradigm for patients with
lupus, Professor Ruiz Irastorza noted that while 2019 EULAR recommendations offer
guidance on type of GC administration (oral/IV) in response to disease severity they do not
suggest starting dose or dose de-escalation. Whilst these guidelines provide a framework,
they do not provide optimal guidance. 1 Given this, Professor Ruiz Irastorza’s unit has
developed the following scheme for the use of GCs in lupus.
1. The first principle of action is that patients with lupus receive long-term
hydroxychloroquine (HCQ) treatment and then, with time, GCs, immunosuppressives
and biologics are used to treat some SLE manifestations, whilst maintaining HCQ.
2. The second principle of action is that maintenance doses of prednisone should never
be >5 mg/d. Doses greater than this are risk of damage and patients on these does
should not be considered to be in remission.
3. The third principle of action is to give MP pulses and combine drugs, starting with
lower doses and de-escalating these rapidly.
Professor Ruiz-Irastorza presented clinical scenarios to illustrate this treatment approach,
highlighting published data from patients with lupus nephritis (in his cohort) who achieved
good remission rates with minimal side effects compared with usual rates.6 If patients have
severe disease, a biologic is added, and if there is early relapse or refractory disease, then
MP is repeated with a minimum increase of prednisone and subsequent rapid tapering to 5
mg/d. In addition, other medications can be added as needed. Professor Ruiz-Irastorza
described MP pulses as the ‘Philosophers’ Stone’, a powerful treatment for lupus with a very
low level of toxicity.7 In the case of a patient achieving remission with HCQ 200 + prednisone
2.5–5 +/- immunosuppressant, EULAR guidelines suggest withdraw of prednisone; however,
given the low-dose of prednisone, Professor Ruiz-Irastorza advised caution in this kind of
patient and recommended taking time to withdraw and ensure that the patient is in stable
remission,8 with this organ damage is prevented and long-term disease control can be
preserved.9
Professor Ruiz-Irastorza concluded by reiterating that using MP pulses for induction of
remission and low-dose prednisone (5 mg/d) for maintenance of remission is the best way
of approaching the treatment of lupus with steroids. The safety and efficacy of treating lupus
with GCs resides in the extremes.

Cyclophosphamide: What is its role in the treatment of lupus nephritis and the new
treatment paradigm?
Professor Liz Lightstone (UK)
Professor Lightstone reviewed the role of cyclophosphamide (CyP) in the treatment of lupus
nephritis (LN), including an overview of the current evidence base for CyP-based regimens
along with the advantages and disadvantages of using such regimens. Professor Lightstone
also reviewed how CyP can be used in combination with newer therapies for lupus nephritis.
Professor Lightstone began her presentation with a review of the phases of CyP use for LN,
beginning with the 1970s, when patients who were given oral CyP plus prednisolone were
Page 6 of 65

Lupus Academy: 11th Annual Meeting Report
more likely to have a stable disease course then those receiving prednisolone alone, with
fewer flares but no difference in rates of end stage kidney failure. However, studies providing
evidence from this period used very high doses (40 mg/d) of prednisolone and CyC (107
mg/d), rendering the treatment effective but at a cost to the patient (e.g. infection,
haematological malignancy).10
The second phase (1980s–1990s) included three NIH trials demonstrating that long-term
high-dose IV CyP improved outcomes in proliferative LN versus prednisolone alone, oral CyP
or azathioprine. 11-13 These trials were, however, small and had some design flaws, and
patients received very high doses of treatment, which were associated with costs to the
patient. Other studies have shown that there is no role for steroid monotherapy, with CyP
and methylprednisolone (MP) plus CyP being superior to high-dose steroids. 14 Despite
having no license for LN, CyP became the “gold standard” based on evidence from <254
patients and providing no improvement in overall mortality, being less effective in Black
patients and being a massive cost to patients, especially in respect to fertility and cervical
neoplasia.
The third phase of CyP use (2000s) saw challenges to the NIH remission induction protocols
in the form of the EUROLUPUS trial, which compared the standard high-dose (0.5-1g/m2
monthly x 6, quarterly x 2) NIH regimen with the low dose (low dose CyP 500mg 2 weekly x
6) regimen for 3 months.15 Renal flares did not differ between low-dose and high-dose
steroids, however there was a greater risk of severe infection with high-dose steroid
treatment over a 5 year period. This trial was a small study, followed up with long-term
outcomes data showing that 74% of patients only received the original dose of IV CyP and
three times as many of these patients (versus NIH regimen) had successful pregnancies. 16
Long-term outcomes data showed that proteinuria criteria could be loosened further in LN
trials17 and eventually the NIH regimen was dropped when the 2021 KDIGO guideline
recommended only the EUROLUPUS regimen was used. Moreover, the EUROLUPUS trial
could serve as an exemplar for other trials, in that even though the limited number of
patients included in the trial (due to the rarity of the disease and the strict inclusion criteria),
the power of our study was low (i.e. 0.22) at the 0.05 significance level, the immaculate
follow-up data was able to drive changes in clinical practice.
The fourth phase (2000s) saw the introduction of CyP free treatment regimens, initially
during maintenance therapy, 18 changing clinical practice to favour treatments like MMF and
azathioprine. Thereafter, induction treatment with MMF was shown to have better clinical
safety outcomes to CyP. 19
The 5th phase (2010s) saw trials showing MMF induction was superior to IV CyP 20 and with
fewer side effects, whilst other (ALMS) showed MMF was not superior but interpreted as
non-inferior. 21 In trials of maintenance treatment, MMF was shown to be as good as
azathioprine in the MAINTAIN trial. In 2011 the ALMS maintenance study showed MMF was
superior to azathioprine for maintenance in treatment responders, and best in combination
induction with CyP followed by MMF maintenance.22
The question of whether CyP works in non-Caucasian patients was answered in the ACCESS
trial, in 2014, which showed that the EUROLUPUS regimen was efficacious in African
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American patients.23 More recently, however, CyP appear to have been sidelined in trials.
Notably, of three positive trials (Nobility Phase 2, Aurora Phase 3 and BLISS-LN Phase 3) only
BLISS-LN allowed a SoC arm with ELNT regimen followed by azathioprine (MMF SoC
continued with MMF).24 This said, the guidelines recommend starting treatment with MMF
or EUROLUPUS, certainly for Class III or IV LN (Figure 2).25
Figure 2. Guidelines do not discriminate: Start with MMF or ELNT, certainly for Class
III or IV.

Considerations for using CyP include adherence cost and severity of disease and it may be
worth assessing these at baseline, before deciding treatment for individual patients.
Moreover, Professor Lightstone noted that the cost of using CyP, albeit not much different
to MMF in the UK, is markedly cheaper in developing countries.
Professor Lightstone concluded her presentation with a story of a patient, reminding us that
ovarian protection is always used in her patient (Table 1).
(Table 1). A case of ovarian protection.
INDUCTION

MAINTENANCE

0 hours

Leuprorelin injection
Leuprorelin injection STAT
STAT
3.75mg IM or SC
3.75mg IM or SC
Every
4
weeks
until
cyclophosphamide
course
6
hours
post Ganirelix 0.25mg SC (Day 1)
leuprorelin dose
Continue ganirelix daily until Day 5 completed
(if ganirelix is unavailable cetrorelix
to be used at the same dose.
Substitute the entire course only)
A 36-year-old woman, trying to become pregnant, presented with acute systemic illness,

renal involvement; her laboratory examination confirmed a lupus diagnosis. Based on this
and the fact the patient’s priority was to start a family, KDIGO guidelines would suggest
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MP+MMF+steroids in a high-income country or the more cost efficient EUROLUPUS regimen
in low income countries. Professor Lightstone offered the patient MP+MMF+rituximab
(Rituxilup), however while this resulted in a fall in dsDNA, normalization of complement, but
rising proteinuria and falling antibodies. She was biopsied, with worsening kidney disease,
so tacrolimus and prednisolone were added, but she developed an acute liver injury, which
took time to resolve. The patient was switched to EUROLUPUS with ovarian protection,
thereafter she was switched to azathioprine and went into complete remission within 2
months. She continued with a successful pregnancy and outcomes. In hindsight, the
‘cheaper’ option may have been the better treatment option at the outset.
Professor Lightstone summarized noting that with CyP as SoC is good and that high dose
regimens are no longer in use, remarking hey were mostly based on mythology. The best
CyP regimen to use is EuroLupus (but with much less steroid…) and this is no worse or better
than MMF induction. CyP is, however, much cheaper and IV administration ensures
adherence to treatment. It does, however, remain to be seen how CyP could be used in
combination with CNI or newer B-cell depletion. There is a also need for studies of extended
dosing regimens – perhaps bringing us full circle to a variation of the NIH protocol.

Top 10 tips regarding patient adherence to hydroxychloroquine
Professor Nathalie Costedoat-Chalumeau (France)
Professor Costedoat-Chalumeau reviewed the issue of non-adherence in the management
of lupus, including the evaluation of non-adherence, analysis of blood hydroxychloroquine
levels and ways in which discussing non-adherence with patients can be improved.
Professor Costedoat-Chalumeau’s top 10 tips for addressing treatment non-adherence
(Table 1) began with ‘understanding what we are speaking about’.
Table 2. Top 10 tips for addressing treatment non-adherence in lupus.
Top 10 tips
1. Know what you are speaking about
2. Think about it!
3. Keep in mind this is absolutely normal
4. Make the diagnosis (ask your patient in a productive way!)
5. Use HCQ and measure its blood levels
Once the diagnosis is made:
6. Understand why
7. Understand why in real life
8. Management: The Theory
9. Personalized management
10. Keep thinking about it

1. Know what you are speaking about
Professor Costedoat-Chalumeau began by defining treatment adherence as ‘The degree to
which the person’s behaviour corresponds with the agreed recommendations from a health

Page 9 of 65

Lupus Academy: 11th Annual Meeting Report
care provider’ including not just treatment but recommendations of diet, physical exercise
and non-smoking etc. In addition, adherence should be viewed as intentional (e.g. When a
patient ignores recommendations) or non-intentional (e.g. When a patient cannot afford
treatment). Behaviours of non-adherence can be varied: (1) poor adherent patients may stop
treatment for a while, whereas others may take only part of the daily dose; (2) Nonpersistence is the premature interruption of treatment; (3) and Non-acceptance of treatment
is primary non-adherence.

2. Think about non-adherence (It’s frequent)
The incidence and determinants of primary non-adherence with prescribed medication in
primary care were studied in over 15,000 patients between 2006 and 2009. Primary nonadherence, defined as no collection of medicine within 9 months of prescription, was
observed in 31.3% (>37,000) of patients, moreover, if acute infections were excluded, 56%
of new prescriptions for ischemic heart disease were never collected!26 In a study of patients
with lupus, >10,000 patients were studied, of which 85% were non-adherent, with adherence
declining for most patients during the first year of treatment.27

3. Think about non-adherence (It’s frequent)
It is important to understand that non-adherence is normal, we all have flaws, we all want to
change something about ourselves…..often without succeeding.

4. Make the diagnosis (this is very difficult!)
Measuring adherence is very difficult. Asking the patient (using questionnaire) often returns
false answers, there for careful evaluation and time for discussing this is important. The
percentage of honoured visits to the clinic, counting the tablets, measuring prescription
refills, electronic medication monitors, and random measurement of a drug or its metabolite
in blood or urine are all ways of monitoring adherence. Interestingly, medication adherence
appears to improve in the days before and after a scheduled blood/urine test due to a ‘white
coat’ compliance effect.28

5. Use HCQ and measure its blood levels
Hydroxychloroquine has an excellent benefit/risk ratio in SLE and, in addition, it has a long
half-life and a broadly available blood assay (ie. HPLC). It should be noted that levels of HCQ
vary widely among patients, as do treatment differences, because of the PK/PDs of HCQ.
Very low blood HCQ levels have also been shown to be a very good marker of non-adherence
in SLE patients, as patients with undetectable levels do not take any HCQ, or at least rarely.29
Severe non-adherence has been found in several studies of patients with lupus, with nonadherence ranging from 7 to 29% 29-32.
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6. Understand why
There are many reasons why patients may be non-adherence (Figure 3). However, in practice
it is most important that the physician understands the patient and why they are non-able
to be adherence to their treatment in their real life.
Figure

3.

Reasons

for

non-adherence

to

treatment.

7. Understand why in real life
Patients often have many pills to take and keep forgetting to take the medication. Other
patients believe the drugs don’t work or that they don’t always need it, this is particularly
true for HCQ. Likewise, some patients believe the drugs will make them blind and need
educating on side effects and management. This is also the case for pregnant patients. Other
patients say that the pills are too big (e.g. mycophenolate mofetil [MMF]), need to be taken
too often, or dislike the colour or odour. Therefore, it is important to ask the patient what
they have heard about their treatment, how they felt when they were told they had lupus
and how they felt when they started their treatment.
8. Management
Once non-adherence has been diagnosed, it is important to manage this and improve
adherence to treatment. A Cochrane review of 109 heterogeneous randomised controlled
trials of adherence in patients with chronic disease, showed interventions were complex and
usually take time, and only a minority of lowest risk of bias RCTs improved both adherence
and clinical outcomes. This review highlighted that current methods of improving adherence
are not very effective, resulting in the full benefits of treatment not being experienced.33
Another study has shown that whilst text message reminders may improve adherence to
clinic appointments, they did not improve adherence to HCQ. 30 A pilot study has, however,
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shown that online education, without social media intervention, may improve medication
adherence in patients with SLE.34
9. Personalised management
First making the diagnosis of non-adherence, followed by adaptation of management to the
reasons for non-adherence is the most effective management approach. Initial approaches
may include setting-up an alarm, psychotherapy, speech therapist, nurse at home, family
support, yoga for all! Other tips involve physician and patient working together and reaching
and agreement on what to do, keeping the dialogue open, simplifying the treatment regimen
for example by offering injection (cyclophosphamide), azathioprine to MMF or offering HCQ
instead of steroids.
10. Keep thinking about it
Remember, HCQ is an objective biomarker of poor adherence to treatment but remember
patients may improve their adherence before testing then overtime fail to take it. Therefore,
a personalised view of testing is important and continued testing is needed to improve the
response to patient non-adherence.29,31
Professor Costedoat-Chalumeau concluded her presentation by highlighting the importance
of all ten tips for improving patient adherence in the management of SLE.
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FLORENCE: 8–10TH APRIL 2022
Friday 8th April 2022

Debate: The matter of the debate: LLDAS is an excellent outcome measure, but does it
really capture patients with true LDA?
Professor Ronald van Vollenhoven (Netherlands)
Professor van Vollenhoven opened the debate by providing some background on the 2014
treat-to-target/systemic lupus erythematosus (T2T/SLE) recommendations to identify both
remission and lowest disease activity (LDA) as suitable targets as measured by a validated
lupus activity index (Figure 4).
Figure 4. Definitions of low disease activity (LDA) and remission in SLE.

LLDAS and DORIS Remission have differences is disease activity scales and treatment targets.
There is disagreement among expert lupologists as to whether LLDAS, albeit an excellent
outcome measure, has the ability to capture patients with true LDA. The debate at this year’s
meeting of the Lupus Academy focused on the evidence supporting35,36 and refuting the
notion that LLDAS captures patients with true LDA.37,38
When asked if LLDAS is an excellent outcome measure, but does it really capture patients
with true LDA, 60% of the audience voted yes and 40% no.
Debate: The matter of the debate: LLDAS is an excellent outcome measure, but does it
really capture patients with true LDA? YES
Professor Eric Morand (Australia) began his presentation asking if the matter of the debate
was as important as other current issues in lupus. These being excess mortality,
glucocorticoid adverse events, management of lupus nephritis, access to care and cost of
drugs and access to them. Indeed, is lupus actually one disease?
Professor Morand questioned whether LLDAS is actually an outcome measure, highlighting
that it was not originally designed as one and that this requires some explanation. In 2014,
it was postulated that there was a need to define treatment goals for SLE1, at the same time
recommendations for treat-to-target in SLE (including a definition for minimal acceptable
disease activity) were published.39 Confirming that the treat-to-target group considered that
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SLE is not too heterogeneous for a low-disease activity state, Professor Morand presented
the concept definition of LLDAS : ‘A state, which if sustained, is associated with a low
likelihood of adverse outcome, considering disease activity and medication safety’. 35 The
consensus definition was developed using a Delphi and nominal group techniques.
Retrospective validation showed cumulative LLDAS was associated with improved outcomes,
including damage accrual, flare and health-related quality of life; LLDAS itself is not an
outcome. A prospective validation of LLDAS also showed that LLDAS was associated with a
50% reduction in flare and damage accrual. 40 Moreover, attaining LLDAS is protective for
mortality.41 A recent study has confirmed that failure to attain LLDAS is harmful to patient
outcomes with a 50% increased risk of damage and a five-fold risk of death, as well as lower
quality of life.42 According to Professor Morand, there are many studies to prove that LLDAS
is an excellent treat-to-target goal, but is it an excellent outcome measure?
Several published randomized controlled trials have used the LLDAS as an outcome measure
and proven it to be an excellent predictor of outcomes in lupus patients treated with
anifrolumab, belimumab, atacicept and baricitinib.36,43,44 Furthermore, many ongoing RCTs
have adopted LLDAS as an outcome measure. Given this Professor Morand continued, asking
if LLDAS really captured patients with true low disease activity and speculated that his debate
opponent may argue that LDA is sufficient and LLDAS is a redundant state. Consequently,
Professor Morand argued that the latest EULAR guidelines for SLE management include both
remission and low disease activity as treatment targets.1 In addition, he quoted an important
publication by Professor Doria et al, which highlights the important association between
LLDAS and decreased damage progression, noting some overlap between LLDAS and
remission.37 This in itself is logical as, by design, LLDAS serves as a ceiling between remission
on treatment and active disease. 45 Comparing LLDAS with eight definitions of remission,
Golder et al found that while LLDAS includes patients in remission (an overlap), LLDAS is also
more attainable than remission while offering similar protection over time.40 However, it is
proven that many patients in LLDAS also meet the definition of remission, with about half of
patients attaining remission compared with LLDAS. Moreover, whilst attainable, remission is
no more protective than LLDAS (Kandane-Rathnayake R, et al, submitted). Interestingly, a
study has also shown that lower prednisone thresholds improve the protective effect of
remission over LLDAS when it comes to mortality.
Professor Morand concluded his argument by stating despite being an excellent treat-totarget endpoint, DORIS dose not really capture patients with remission while, based on the
evidence presented, LLDAS is an excellent outcome measure that does really capture patients
with true LDA.

Debate: The matter of the debate: LLDAS is an excellent outcome measure, but does it
really capture patients with true LDA? NO
Professor Andrea Doria (Italy)
Professor Doria noted the difficulty of his task in challenging a view that is already widely
accepted among physicians. He began his presentation by highlighting that to achieve the
correct disease target improves the disease prognosis and decreases the excess mortality
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and cost. Agreeing that LLDAS is a good outcome measure, Professor Doria asked does it
really capture patient with true LDA? Before answering the question with (1) Not only (2) Not
all, and (3) Not really.

(1) Not Only
Comparing the LLDAS and DORIS definitions, Professor Doria noted that the background
treatments allowed are the same, the background PGA is aligned, yet the most important
part of the definitions are not aligned, with DORIS allowing Clinical SLEDAI of 0, van
Vollenhoven, 2021 #58} but LLDAS allows a SLEDAI-2K of ≤4. 35 Referring to his study of
LLDAS and its association with disease progression and overlap with remission, Professor
Doria noted that 90% of patients in had a SLEDAI of 0, indicating a lot of patients were in
remission, as noted by Professor Morand. However, he clarified that, of the total 293 patients
analysed, only 109 patients were in fact in prolonged LLDAS and it was 90% of these who
were also in remission.37 The overlap between LLDAS and the DORIS definition of remission
has been shown in several studies, including that by Golder et al, in which data from 13
centres and over 6000 visits indicated that a high proportion of patients in LLDAS were also
in remission according to the DORIS definition.46 This result raises a critical question: Are
patients in LLDAS/not in remission protected against damage or other adverse outcomes as
are those in remission or are patients in LLDAS protected against damage only because the
majority of them are in remission? Few studies have addressed this question. Although a
recent study in 281 patients for <3 years showed that being in LLDAS but not in remission
was not protective against damage.47 Professor Doria’s own study showed that remitted
patients (n=293) accrued significantly less damage than LLDAS/not remitted patients who
were followed up for 7 years. 37 Therefore, not only patients in low disease activity, but also
those in clinical remission – who are the majority–and complete remission are captured by
LLDAS definition. Whether or not patients in LLDAS/not in remission are protected against
new damage has not been adequately investigated yet.

(2) Not All
The first domain of the LLDAS definition is based on a SLEDAI-2K ≤4, with no activity in major
organ systems (renal, CNS, cardiopulmonary, vasculitis, fever) and no haemolytic anaemia or
gastrointestinal activity.48 However, if CNS, vasculitis, renal manifestations, serositis and fever
are removed, only low scoring manifestation are left. In clinical practice, 2512 grouped
according LLDAS at baseline, showed that many patients with LLDAS had lower baseline C3,
C3 anti-DNA+, and skin disease and higher musculoskeletal and hematologic activity
compared with patients with no LLDAS at baseline.49 Professor Doria continued, questioning
the BILAG 2004 renal category scoring before summarising that, not all patients in low
disease activity are captured by LLADS definition; patients with mild glomerulonephritis which is not uncommon - or mild-improving pleuro-pericarditis are not captured by LLDAS;
and that In addition, patients with mild arthritis and positive serology are not captured by
LLDAS.
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(3) Not Literally
Professor Doria reviewed active disease, remission and LDA in clinical practice, highlighting
that it is important as clinicians to look at patients and not just data. The major drivers of
treatment in clinical practice include clinical manifestations and serological abnormalities,
however serological abnormalities have less of a role in defining extent of disease. In
addition, SLE is more frequently a relapsing remitting disease and low disease activity is
uncommon.50 Asking if expert opinion matched the operational definition of the LLDAS,
Professor Doria concluded that LLADS definition encompasses an heterogenous group of
patients whose pathological condition can be literally considered “low disease activity” only
in a minority of cases.51

In summary, Professor Doria’s argument stated that while LLDAS is an excellent treatment
target and outcome measure, it does not really capture patients with true LDA. In addition,
LLDAS is more efficient in capturing patients in remission than those in LDA.

Following short rebuttals and Q&A Professor van Vollenhoven repeated the debate
questions, with the following results.
When asked if LLDAS is an excellent outcome measure, but does it really capture patients
with true LDA:
• Before the debate 60% of the audience voted yes and 40% no.
• After the debate 39% of the audience voted yes and 61% no.
B cells as a therapeutic target in SLE: Where we are today and where we may be
tomorrow
Professor Thomas Dörner (Germany)
Professor Thomas Dörner’s presentation reviewed the rationale for targeting B cells in SLE,
explain the impact of anti-BLyS/BAFF treatment in the indirect targeting of B cells, review
the B cell depleting versus non-depleting strategies and explain the concept of advanced B
cell depletion in refractory SLE and the potential of regulatory B cell functions.

Rational for Targeting B cells in SLE
Professor Thomas Dörner opened this presentation with the rationale for targeting the B
cell in the treatment of SLE. Although there are many targets in the treatment of SLE, B
cells play an important role in interaction with T cells and other immune complexes and
there is much more to understand about what happens before B cells end up as
autoreactive plasma cells in the bone marrow or tissue. For example, in LN specimens,
aggregates of B and T cells have been seen to produce autoantibodies locally in the
tissue.52 B cells undergo substantial developmental changes for proper adaptation and are
the only cell type that requires genetic re-engineering post-VDJ rearrangement (Ig
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switching, somatic hypermutation, receptor editing. Indeed, B-cells recognise threedimensional epitopes (including sugar residues/RNA complexes) but this poses risks for
autoimmunity and lymphoma development that require strict immunosurveillance by
check-point molecules, cytokines, and intracellular regulation). Early signs of tolerance
breach in SLE has been demonstrated by the occurrence of autoantibodies years before
onset of symptoms diagnosis of SLE, and increase in IFN type II and IFN type I. 53 In
addition, B-cell abnormalities are consistent with abnormal disturbed B cell memory, 54 and
a new proposal defining B cell memory and early plasmablast precursor subsets to
facilitate new approaches in targeting pathogenic B cells has been published recently.55

B cell Targeting Therapies: Today
Professor Dorner continued his presentation providing a therapeutic review of mechanisms
preventing the emergence of autoimmune B cells and there application in new therapeutic
strategies (Figure 5).56
Figure
and

5:

Mechanisms preventing the
their
utilisation
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emergence of autoimmune B cells
new
therapeutic
strategies

Today there are two B cell targeting therapies, B-Cell modulation by belimumab and B cell
depletion with Anti-CD20 (rituximab). There is good evidence that belimumab reduces
damage, by 61%, compared to a propensity score matched cohort 57 Moreover, belimumab
has demonstrated a marked impact on BAFF and BLISS in patients with lupus nephritis.58 The
synergistic effect of belimumab administration after rituximab for improved control in SLE
has been explored in case reports and uncontrolled study (Symbiose) and an RCT, showing
mixed results. Therefore BLISS-BELIEVE and BEAT Lupus trials were set up to investigate, with
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BEAT-LUPUS showing improvement in BILAG ≥1A at 52 weeks, however secondary endpoints
were not convincing. 59 BLISS BELIEVE, however, took a different approach and showed no
significant different difference between belimumab + placebo and belimumab + rituximab.60
In summary, there is a lack of robust evidence of improved SLE control by different sequential
therapies, however no new safety signals were observed.

B cell Targeting Therapies: The Horizon
There are several direct and indirect B cell-targeting drugs within lymphoid follicles and
other molecules downstream of the B-cell receptor (Figure 6) .61

Figure 6: Distinct effects of direct and indirect B cell-targeting drugs within lymphoid
follicles.

The Phase II trial of fenebrutinib in LSE failed to meet it’s primary endpoint, with no
discernible difference in efficacy between either fenebrutinib dose and placebo for SRI-4 or
SRI-4 with OCS taper.62 Similarly, a Phase II dose ranging RCT of evobrutinib showed no
treatment effect, although it was generally well tolerated. These studies bring into question
BTK inhibition as a therapeutic option in SLE.63
Targeting the transcription factors (iakros and aiolos) for the survival and activation of B cells
is another possibility. Iberdomide is a high-affinity cereblon ligand that promotes
proteasomal degradation of Ikaros and Aiolos.64 A Phase 2 study showed a dose dependent
reduction of CD19 and CD20 B cells, which correlated inparticular with the Aiolos high and
IFN high populations.65
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Looking to the future Professor Dorner explored the concept of aiming for deeper tissue B
cell depletion, which is postulated to result in greater efficacy in SLE. In vitro studies have
shown that Obinutuzumab, a humanized type II anti-CD20, enhanced B-cell depletion
compared to rituximab in in vitro tissue66 and SLE blood.67 Recent data has shown this also
occurs in the clinical trial setting.
In addition to deeper B cell depletion Professor Dorner also looked at the evidence for
plasma cell depletion. Recent experience of this in SLE has shown that daratumumab in
patients with refractor SLE resulted in a substantial improvement in anti-DNA antibodies,
increase in platelets in ITP, and substantial reduction of proteinuria, resulting in patients only
requiring low-dose steroids following treatment.68 However, this does have a negative effect
on anti-tetanus titres. Targeting CD19 CART in refractory SLE has also shown promise, with
reduction in organ damage following in treatment;69 However, reduction of bone marrow
IgG production was a concern.
Professor Dorner presented his final approach for future treatment, which included selective
B cell targeting by applying bispecific antibodies, which are already being used in oncology.
These bi-specific antibodies have been shown to enhance effector functions and improve
target selectivity.70,71 In future it the regulatory capacity of B Cells could be translated into
clinical applications, with many molecules being studied.
Professor Dorner summarised by highlighting that yesterday we believed that that targeting
B cells comes with substantial safety burden preventing clinical application. Today antiBAFF/BLyS by belimumab, and mainly anti-B and -plasma cell approaches in refractory SLE
(rituximab, proteasome inhibition, anti-CD38 and CD19-CART), indicate the therapeutic
value of inhibiting B lineage cells in SLE. There is mixed evidence for sequential combination
of anti-CD20 and anti-BLyS/BAFF Tx and a lack of robust evidence for BTKi in SLE. Tomorrow,
we will better understand B cell functions with abnormal immune activation in SLE and
employ bispecific antibodies for improved selectivity and efficacy. We will also further
appreciate that increased regulation by B cells to overcome their anergic status results in
suppression of autoreactive clones and overall improved protection.
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PLENARY I: CONTROVERSIAL ISSUES IN THE MANAGEMENT OF SLE
Are DOACs dead? Or do they still have a role in SLE/APS?
Professor David Isenberg (UK)

Professor David Isenberg’s presentation explained the drawbacks of vitamin K antagonists
(VKAs) and reviewed the advantages and evidence for direct oral anticoagulant (DOACS) in
patients with triple APA alongside current regulatory advice and the need for clinical trials
to compare the effectiveness of DOACs with VKAs in single and double positive
antiphospholipid antibody APS.
Professor Isenberg began his presentation with a short history of warfarin, from cattlerelated dicoumarol to the birth of warfarin, which became the mainstay of anticoagulation,
until in recent years when it was challenged by the DOACs. Before reviewing this challenge
Professor Isenberg highlighted the “Good, the Bad and the Ugly” of warfarin (Table 3), many
having a negative impact on quality of life.

Table 3: Warfarin, the good the bad and the ugly.
GOOD

BAD – [1]

Very effective for:-

Food restrictions Drug restrictions
–
Moderate Try to Avoid:Intake Of:-

•
•

•

Treating blood clots
in the legs and lungs
Reducing risk of
stroke
in
atrial
fibrillation
Protecting those with
mechanical
heart
valves

•
•
•
•
•
•
•

Kale
Spinach
Brussel sprouts
Parsley
Red cabbage
Green Tea
Avocado

BAD – [2]

•
•
•
•
•
•

Aspirin
NSAID
Anti-fungal
Many antibiotics
Tylenol
nb
Requires
regular blood test
monitoring of the
INR

UGLY
Bleeding

•
•
•
•

Bruising
Gum
bleeding
Menorrhagia
Intracranial

Professor Isenberg highlighted the key characteristics of DOACs, noting the mechanism of
action of apixaban, edoxaban and rivaroxaban working via factor Xa and dabigatran working
via factor IIa.72 There are also significant physiological differences in the way these DOACs
work, for example dabigatran’s bioavailability is substantially reduced but its time to peak
concentration is much shorter than the factor Xa inhibitors. Moreover, there are smaller
differences in the half-life of these drugs and the standard therapeutic doses.
Since the 1940s there have been many anticoagulation therapies used, today millions of
people have been treated with DOACs because they have many inherent advantages such
as oral administration at fixed doses, no routine requirement for anticoagulant monitoring,
they are at least as effective as VKA, for the prevention and treatment of venous
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thromboembolism (VTE) and atrial fibrillation, there is no interaction with food or alcohol
and fewer interactions than warfarin/other VKAs with other drugs. DOACs are, in the main,
used for non-valvular atrial fibrillation, and the treatment and prevention of VTE.
It is therefore not surprising that several investigators believe DOACs may have a role in antiphospholipid syndrome. The rivaroxaban in antiphospholipid syndrome RAPS trial studied
116% patients with VTE, of whom 28% were triple positive for APL antibodies and 19% had
lupus.73 The study aimed to show that the intensity of anticoagulation achieved with
rivaroxaban is not inferior to that of warfarin. The primary outcome was percentage change
in endogenous thrombin potential [ETP]. There was no major bleeding in the 7 months of
follow-up, rivaroxaban was inferior to warfarin when assessing percentage change in ETP
alone, however peak thrombin generation was lower with rivaroxaban. Overall, thrombin
generation indicated no difference in thrombotic risk and QoL favoured rivaroxaban. In
contrast, the TRAPS study showed that patients with a high-risk of triple positive APS showed
a greater number of thrombotic events in the rivaroxaban arm compared to the warfarin
arm.74 Similar results were seen in a study by Ordi-Ros et al, highlighting the importance of
determining the degree of APA antibody presence in these patients.75 Professor Isenberg
noted, however, that even patients on warfarin are likely to bleed, citing evidence that 5% of
patients on long term warfarin may experience a bleed.76 In contrast a retrospective review
of the effectiveness and safety of DOACS found they were as safe and effective as
anticoagulation in non-triple positive APS patients.77
Reviewing the current advice from the MHRA, EULAR and ISTH, Professor Isenberg noted
there is an ongoing need for a prospective evaluation of DOACs versus VKA, in patients with
provoked venous thromboembolism, particularly without triple-positive disease. The RISAPS
study goes someway to try and address this by assessing the rate of change in brain white
matter hyperintensity volume between baseline and 24-month follow-up assessed on MR2
[surrogate marker of ischaemic damage] following treatment with warfarin (INR 3.5 [3–4])
and high dose rivaroxaban (15 mg/bd).
In summary Professor Isenberg notes that It seems clear that DOACs can be given to APS
patients with venous thromboembolic disease, but they probably not be given at standard
doses [e.g., rivaroxaban 20 mg/d] to triple positive APS patients. What remains uncertain is
whether standard dose DOACs can be used safely in patients with a history of arterial events
in those with single/double positive antiphospholipid antibodies and whether high dose
DOACs [e.g., rivaroxaban 30mg/d] gives better protection in APS patients with arterial events
[including those triple positive].

COVID-19 vaccine in lupus patients
Eloisa Bonfá (Brazil)
Professor Eloisa Bonfá’s presentation reviewed Covid–19 vaccine immunogenicity in
autoimmune rheumatic disease (ARD) patients and identification of risk factors for reduced
COVID–19 vaccine response. It also, evaluated vaccine antibody waning in ARD patients and
their risk factors as well as management of third dose of COVID–19 vaccine in these patients.
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Professor Bonfá began her presentation with an introduction to the inactivated SARS-CoV2 (CoronaVac) vaccine, which is approved for emergency use in several countries including
some highly populated ones (China, Hong Kong, Indonesia, Brazil, Chile and Turkey) and
accounts for 1/3 of all administered COVID-19 vaccines worldwide. This vaccine was studied
in a prospective national cohort from Chile in 10.2 million people and demonstrated a
protective effect for reducing hospitalisation (87.5%), ICU admission (90.3%) and death
(86.7%).78

CoronaVac: Immunogenicity in naïve patients
A Phase 4 prospective controlled trial 910 naïve ARD patients found a moderate response
in70% anti-S1/S2 IgG and 60% neutralizing (Nab) positivity. This response was lower than
controls (96% and 65%), but similar to the H1N1 vaccine. There was no difference among
difference among inflammatory vs. autoimmune diseases. 79 Glucocorticoid,
immunosuppressive and biologic therapies were found to impair immunogenicity. A close
follow up for incident RT-PCR Confirmed COVID-19 cases, with a low number of cases of
hospitalization. Notably the 81% reduction in cases in the complete response period
coincided with the peak of 2nd wave in Sao Paulo (45% increase in cases).

Comparison of immunogenicity dynamics in SARs-Cov-2-exposed and naïve ARD patients
A total of 157 ARD pre-exposed COVID-19 positive patients were studied.80 The dynamics of
seroconversion in ARD + compared to naïve-ARD and control+ suggest pre-exposed COVID19 positive patients require only one dose of vaccine to reach similar levels of protection as
the control group, whereas naïve ARD patients do not—reinforcing the importance of the
third dose for naïve patients.

CoronaVac response durability 6 months after 2nd dose
Following a second dose of CoronaVac 6-month durability was evaluated in patients with
ARD showing a reduction in IgG positivity and reduction in GMT levels, in addition to a
reduction in NAb positivity and good NAb activity levels. Being male, on prednisone, antiTNF, abatacept, or rituximab were associated with negative IgG and/or NAb response in 6months. After 6 months, despite the Delta variant spread in São Paulo, a significant reduction
in COVID-19 cases and hospitalizations was seen.

CoronaVac response booster dose after 6 Months
Evaluation of 597 ARD and 199 age- and sex-balanced controls indicated a very robust
response to the vaccine, with 92% reduction in IgG positivity, 82% reduction in NAb levels
as well as good GMT and NAb activity.81
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Comparison of CoronaVac vs. other vaccines in ARD patients
Comparison of CoronaVac (Brazil Cohort) and mRNA + adenovirus (USA cohort) studies,
showed despite higher use of steroids, immunosuppression and biologics, response rates
were similar across both cohorts, suggesting it is not the vaccine but other factors that affect
response in these patients.82,83
CoronaVac (Brazil Cohort) and mRNA + adenovirus (Israel cohort), which uses less
immunosuppressant and steroids, but more biologic therapies, were also compared.
Response was also similar across cohorts 78% (Brazil) and 86% (Israel). 79,84
Methotrexate discontinuation in RA patients vaccinated with CoronaVac
A prospective randomized investigator-blinded assessing CoronaVac in 60 patients taking
methotrexate and 69 who discontinued methotrexate.85 These patients had low disease
activity. There was a major increase in seroconversion and GMT rates in those patients’
discontinuing methotrexate. Flare rates were similar in both groups, while higher disease
activity was more frequent those discontinuing methotrexate.

Professor Bonfá concluded and summarise the results of the CoronaVac studies in Table 4.

Table 4: CoronaVac conclusions in patients with ARD.
Naïve ARD patients







Moderate immunogenicity, although lower than
controls
GC, MMF, MTX, TNFi, RTX and abatacept impair
immunogenicity
Effectiveness was demonstrated during the study
period
High and plateau response with one dose,
independent of disease and therapy
For naïve, perhaps they did not achieve full potential
response?
Immunogenicity was reduced in 6 months
Particularly
in
males
and
those
under
prednisone/biological therapies
Without a concomitant rise in COVID-19 cases
Robust overall response
High response rate and high levels in seronegative
Groups are not comparable regarding drugs
Immunogenicity is probably comparable



Greatly improved immunogenicity





Pre-exposed ARD patients




Durability in ARD patients

Booster dose in ARD
patients
Comparison of CoronaVac
with other vaccines in ARD
and lupus patients:
Temporary
MTX
discontinuation
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The increase frequency of CDAI>10 after second MTX
withdrawal requires close surveillance and shared
decision making (short-term interval between doses?)

Novel concepts in SLE: Is it time for a new taxonomy?
Ronald van Vollenhoven (Netherlands)
Professor Ronald van Vollenhoven presentation explored the need for a new taxonomy in
SLE, why this is important considering recent research and described how a new taxonomy
of the systemic autoimmune diseases could facilitate personalised therapeutic approaches
Professor van Vollenhoven began his presenting by defining Taxonomy, as scheme of
classification in which things are organised, highlighting the differences between
classification and diagnosis (Table 5). Classification is primarily research centred and
diagnosis is at the core of medical practice, but it can be used for research.

Table 5. Classification and diagnosis compared
What is Classification?
What is Diagnosis?
• Rigid
• Flexible
• Derived by reference to expert
• Derived through emulation
opinion (diagnosis)
expertise
• Demonstrably imperfect
• Unpredictably imperfect
• Practice > research
• Research > practice
• The science of medicine
• The art of medicine

of

Why taxonomy is important and where we are going
Taxonomy (classification) is important because it relates to insights and understanding of
the disease, it influences the diagnostic process, and it may have direct applicability for
therapeutic interventions. In addition, taxonomy for SLE is particularly important because
SLE is just one of several “connective tissue diseases” that share considerable overlap in
clinical and immunological features.
Professor van Vollenhoven continued to present research supporting the concept of a new

taxonomy in SLE. A study by Diaz-Gallo et al looked at the autoantibody profile of

patients with SLE and found that four fairly distinct subgroups can be identified on the
basis of the autoantibody profile in SLE.86 These four SLE subgroups differ regarding
associations with HLA-DRB1 alleles and immunological and clinical features,
suggesting dissimilar disease pathways. Another study by Guthridge et al, used gene

expression modules and soluble mediators to stratify SLE patients into seven molecular
phenotypic subsets.87 Given this, Professor van Vollenhoven digressed and asked the
question ‘How are we doing today with lupus treatment?’ concluding that although we are
doing OK, we could be doing better and that taxonomy could be a solution to improving
outcomes. Currently, treatment of connective tissue diseases are currently based mostly on
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trial and error and overall the treatment outcomes are not very good, these inform regulatory
approval, guidelines and reimbursement.88,89 Returning to the evidence, Professor van
Vollenhoven presented an integrative analysis by Barturen et al, which revealed a molecular
stratification of systemic autoimmune disease using epigenomics and proteomics to reveal
four clusters in multiple connective tissue diseases (CTD).90 This clustering was similar in
several CTDs (Figure 7). This study suggests there may be four different pathophysiologies
seen in SLE, but also in other CTDs.
Figure 7. Disease clustering in CTDs.

A recent study by Martin-Gutierrez looked at T-lymphocytes in circulation and found two
distinct groups for SLE and again for Sjogren’s syndrome, both sharing immune cell
signatures, suggesting potential therapeutic implications.91
Professor van Vollenhoven concluded that given he has presented evidence for four, eleven,
four and two clusters, it is indicative that there is still work to do on taxonomy for SLE. This
said all molecular, serological and cellular analyses converge on the conclusion that SLE
represents several distinct pathophysiologies, pathophysiologies also found in other CTDs.
Clearly a new taxonomy of the CTDs is needed and will do justice to the underlying
mechanism and lead to more rational treatment decisions, resulting in better outcomes for
the patients.

Should PROs be incorporated in the response evaluation?
Marta Mosca (Italy)
Professor Marta Mosca’s presentation looked at the correlation between PROs and clinicianreported outcomes (ClinRO), the patient-clinician discordance in disease assessment and
development of instruments to integrate patient’s and physician’s perspectives.
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Professor Mosca began her presentation by asking if patient reported outcomes (PROs)
should be included in the response evaluation, concluding her own personal answer is yes.
Treatment benefit is defined as a favourable effect on a meaningful aspect on how the
patient feels, functions in his/her life or on the patient’s survival. 92 Health-related quality of
life (HRQoL) in SLE is poor and therefore treatment benefits are not optimised. The SLE treat
to target recommendations state that the management of SLE should be based on shared
decisions between the informed patient and her/his physician(s). Treatment of SLE should
aim at ensuring long-term survival, preventing organ damage, and optimizing health-related
quality-of-life, by controlling disease activity and minimizing comorbidities and drug toxicity,
and factors negatively influencing health-related quality of life (HRQOL), such as fatigue,
pain and depression should be addressed, in addition to control of disease activity and
prevention of damage.39 Looking at tools to measure treatment performance, the focus is
on clinician reported outcomes (LLDAS, remission, SRI-4, BICLA etc), rather than the patient
perspective. This assumes that these clinical reported outcomes are indirectly related to how
patients feel or function in their daily lives, but Professor Mosca asked if this this true.
Reviewing the relationship between HRQoL and disease activity there is some correlation
seen in some studies and no correlation in others. Presenting work from her Pisa cohort,
Professor Mosca again highlighted no correlation between disease burden and disease
activity. However, the newer composite indices for SLE show that patients in LLDAS have
significant higher scores in individual components of SF-36.93 Similar observations were
made in the MUSE study 44, and in patients with remission, where the correlation continues
to strengthen in patients who maintain remission longer.94
Looking at the impact of remission and low disease activity on HRQoL in patients with
systemic lupus erythematosus: analysis of BLISS trials, r emission and LLDAS we found to
contribute to clinically important HRQoL benefit in a time dependent manner.95 Improved
BILCA and SRI also correlate with improved HRQoL.96 Interestingly, in the Amsterdam cohort,
improvement in HRQoL was seen in both patients who achieved remission and those who
did not, thus indicating that is a need to look closer at how treatment response is being
measured.97
Professor Mosca presented a patient case, highlighting difference in clinician and patient
reported outcomes. Patient/physician discordance was measured in a study by Elefante et
al, which showed there were no significant differences in PROs in patients with LLDAS and
remission.98 Patients with a SLAQ score of ≥6 were defined as discordant and these patients
were found to have a significantly worse QoL under all PROs. Clearly, the patient point of
view is a significant unmet need in the management of SLE, notably with a study showing
30% consider that their lupus is not under control with a median of nine symptoms per
patient reported.99
Reflecting on her earlier question as to whether the clinical reported outcomes are indirectly
related to how patients feel or function in their daily lives, Professor Mosca said she could
not say ‘yes’, despite some relationships not all aspects of patient quality of life are captured.
Indeed, the relationship between activity, organ damage, and HRQOL remains complex and
controversial, and HRQoL is not completely captured by current assessments. During follow
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up there is an increase in PCS in patients who were never in remission: treatment effects that
are not captured by disease activity scores? Although LLDAS is a satisfactory treatment target
for the physician, it may not represent the ideal goal from the patient's perspective,
particularly when low disease activity state "allows" the presence of ongoing arthritis and
steroid therapy. The INTERGRATE (Pisa) study was conducted to try and close the gap
between ClinRO and PROs, with the aim of developing a strategy for the monitoring and
treatment of chronic diseases relying on the integration of QoL data, PROMs and other
patients driven data to the traditional evaluation. Only a third of clinicians used PROs in
clinical practice, with the majority (>80%) of those reporting they did not have time for them,
indeed many did not see concordance with clinical assessment or deem results of PROs
credible. In clinical practice, it appears the patient’s perspective is still not accepted as
equivalent to the physician’s perspective in treatment decisions. In clinical trials, the target
response is mostly defined by changes in disease activity instruments and physician global
assessments, while PROs are never used as the primary endpoint.
Professor Mosca concluded by looking at remission in patients with rheumatoid arthritis,
where PROs are more generally accepted.100 The patient assessment of the disease might be
based on considerations unrelated to disease activity, and therefore unrelated to the concept
of remission. Including PROs ensures that the definition of remission captures outcomes
that are important to patients. If patient global assessment is not included, response criteria
may not be useful to predict that the patient functions well. The patient global assessment
may reflect components of disease activity that are otherwise not captured, including fatigue
and pain. Finally, personalization of the therapeutic approach should rely also on the patient
perspective.

PRIME TIME SESSION: TREATMENT TARGETS AND NOVEL THERAPIES
Cells involved in SLE: Beyond B cells
Anne Davidson (USA)

Professor Anne Davidson’s presentation described the heterogeneity of immune cells and
their spatial organisation in the kidneys of patients with lupus nephritis (LN). In addition, she
reviewed the characteristics and functions of renal myeloid cells in lupus nephritis.
Professor Davidson began by highlighting the cause of lupus is not clearly understood,
although in general it's thought that environmental stimulation in a genetically predisposed
individual leads to loss of tolerance during activation of either the innate or adaptive immune
response. This results in the production of pathogenic autoantibodies that recognise nucleic
acids and other self-antigens. These antibodies depositing that issue and together with
soluble inflammatory mediators cause inflammation and damage that in turn amplify
immune activation.
Dr Davidson’s talk focused on tissue injury, rather than upstream systemic activation of the
immune system, with particular focus on the kidney tissue injury, given it is a major cause of
morbidity and mortality and possibility for intervention and prevention of disease
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progression. LN is initiated when immune complexes depositing the glomeruli and this
causes glomerular injury that is then followed by hypoxic injury to the tubular interstition,
resulting in renal fibrosis and end stage renal disease.101 Immune infiltrates occupy different
niches within the lupus kidney, activating residential renal cells. Professor Davidson, however,
highlighted not all LN cells are the same, illustrating its heterogenous nature in five mouse
models (Figure 8).
Figure 8. Heterogeneity among mouse models of lupus nephritis.

Professor Davisdon continued presenting some single cell RNA sequencing data of kidneys
coming from the accelerating medicines partnerships in which are very large omics data set
has been generated from 155 lupus nephritis and 30 healthy donor biopsies. The kidney
regulates several important regulatory programmes and there are several injury mechanisms
that could be targeted by therapies (Figure 9).
Figure 9. Target injury mechanisms.
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Loss of homeostasis
Loss of homeostasis is one of these programmes. Studies have found that there are
disturbances in the regulation of circadian genes during renal inflammation, resulting in
variation in systolic and diastolic blood pressure. In addition, disturbance of the circadian
patterns of gene expression of many genes involved in blood pressure regulation over 24
hours were seen in mice with nephritis.102 The same has been found in human patients with
lupus, with high night time blood pressure and loss of dipping, suggesting not enough is
being done to manage blood pressure in patient with LN. 103,104
Loss of cells and structure / Metabolic disturbances
Another injury mechanism to target is cellular loss and tissue disruption in the kidneys.
Immune complex mediated injury includes damage to the endothelium by and podocytes.
Damage to one cell type leads to injury of another. Progression results in destabilisation of
podocytes. Calcineurin inhibitors and anti-CD20 are potential treatments for these targets.105
Loss of cells and structure also results from metabolic disturbances in the tissue, with the
kidney interstitial being highly susceptible to renal hypoxia, which if continues becomes
damaging resulting in cell death and the recruitment of inflammatory cells. Evidence from
the Accelerating Medicines Partnership shows that tubular abnormalities can be detected in
patients with lupus.106
Recruitment of inflammatory cells to these hypoxic areas, where small immune complexes
infiltrate capillary walls to activate macrophages, which in turn interact with tubules and
lymphoid cells to create a profibrotic environment.107 The interstitial infiltrates of lymphoid
cells are associated with disease chronicity and progression to ESRD, however, B-cell
rich/CD4- T cell poor infiltrates are associated with responder status and less progression.108

Dysregulated repair and fibrosis
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The presence of renal macrophages especially at the second biopsy is associated with a poor
outcome, but we know that macrophage is are very heterogeneous and perform both
inflammatory and repair function. Clustering of single cell RNA sequencing data that shows
how complex the macrophage community is in the lupus kidneys (Figure 10). Professor
Davidson highlighted inflammatory macrophages are present in the kidneys but they're not
associated with disease activity, instead there is a set of cells with phagocytic function
located in the glomeruli, notably these cells are not present in the glomeruli of patients with
chronic kidney disease, diabetes or hypertension. It is important now to understand if these
cells are pathogenic or protective.

Figure 10. Myeloid infiltrates.

Secondly, Professor Davidson pointed out that disease chronicity is associated with an
increase indent rate excels and resident macrophage is in the kidneys these are associated
with the lymphoid infiltrates. Finally, resident macrophages located in the interstitium have
been show change their gene expression profile because of renal injury, losing their
homeostatic function and acquiring inflammatory and profibrotic function.
Concluding, Professor Davidson proposed there are many opportunities to intervene with
treatment at the organ level as we learn more from single cell studies and other functional
studies, including protection of the glomerulus, identification of pathogenic organ
infiltrating lymphocytes, understand the potential of myeloid cell profibrotic programmes.
Finally, we want to protect the tubular epithelium and renal vasculature from hypoxia. Right
now, recognizing and treating hypertension is something we can do more of.
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Cytokines involved in SLE: Beyond IFN
George Tsokos (USA)
Professor George Tsokos’ presentation highlighted the role of cytokines in autoimmune
diseases, specifically SLE, described the role of Treg cells in restoration of immune tolerance
and reviewed IL–2 as a therapeutic target for the treatment of autoimmune diseases.
Both the innate and adaptive immune systems are involved in the pathogenesis of SLE. T
cells play an important role in the immune system, helping B cells whilst being unable to
raise cytotoxic responses. They can produce cytokines (e.g. IL-23/IL27) but cannot produce
IL-2, which is needed for homeostasis in the immune system.

IL-17 producing T cells
In recent years researchers have tried to understand the nature of the Lupus T cell, have been
studying its biochemistry, metabolism and molecular biology, resulting in a number of
kinases, transcription factors etc involved in T cell function. 109 The T cell response to antigens
requires explanation, notably in terms of the molecular events that account for the reduction
of IL-2 and production of IL-17. CaMK4>CREMα is responsible for the dysregulation of IL17 and IL-2, both resulting in increased SLE disease activity. Elements of the immune
response act directly on kidney resident cells and compromise their function, but these alone
are not sufficient to cause kidney injury, but allow accumulation of infiltrates in the
interstitium and simultaneously IL-23 binds to podocytes to alter their function. Tubular
epithelial cells are usually immunosuppressive but acquire a pro-inflammatory phenotype

via IL-23.110 Findings from this study show the IL-23/IL-17 axis as a key mediator of renal

tissue injury, in contrast to classical view, and indicate new possibilities for treatment
of LN.111 Indeed, the IL-23/IL-12 inhibitor ustekinumab, licensed for use in some
inflammatory diseases, showed promise in LN Phase 2 trials, but not phase 3.112,113

Regulatory T cells
Treg cells develop mainly in the thymus, but also in the periphery from naïve CD4+ T cells.
Their differentiation, survival and function is driven by IL-2. There are several approaches to
exploit Treg cells to treat autoimmune disease including providing low-dose IL-2, modified
IL-2 to increase the specificity of Treg cells, ex vivo polyclonal Treg cells (but this is
expensive), antigen specific Treg cells and CAR Treg cells.114 Several ‘muscle’ molecules have
been identified as important to the function of Tregs, and there are some that compromise
function.
Imbalance of IL-17/Treg has been shown to be restored by CaMK4 inhibition. 115 In Foxp3+
Treg cells PP2A inhibits mTORC1by suppressing Sgms1, leading to increased ceramide and
activation of PP2A and inactivation of mTORC1116 SLE Treg cells have increased PP2A cells
and PP2R2D is increased in SLE T cells, suppressing IL-2 production and Treg function; when
PPP2R2D is removed, the IL-2 locus opens.117
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Restoration of Treg cells with low-dose natural IL-2, has demonstrated clinical efficacy in
early clinical trials.118 Low-dose IL-2 empowers Treg cells, suppresses Tfh and IL-17 and
shrinks the CD3+CD3-CD8- pool119, translating into clinical benefit in patients with LN.120
Modified forms of IL-2 with longer half-life, Treg-limited effects and lack of effect on effector
cells, are under investigation, including a Phase 1 study of efavaleukin alfa, a novel IL-2
Mutein that electively expands Treg cells patients With SLE in which interim results have
shown promise in this preclinical setting.
Professor Tsokos concluded by noting bad cytokines (IL-17, IL-23/IL-23r) can be stopped,
with IL23R promising/peripheral autoimmunity and tissue resident cells. IL-2 /Tregs can also
be restored, using plain or modified IL-2 as well as “prepping up” defective cytotoxic
responses.

New and approved therapies for SLE: Anifrolumab
Ronald van Vollenhoven (Netherlands)
Professor Ronald van Vollenhoven described the scientific rationale and mechanism of action
for anifrolumab, reviewed its efficacy and safety data and discussed additional learning from
the clinical trials.
Professor van Vollenhoven began his presentation reminding the audience that SLE is a
complex and multifaceted disease, with many questions about its pathophysiology and
challenges faced across treatment intervention. Quality of life has been and remains a
treatment challenge as is mortality for patients with SLE. 88,89 In order to address treatment
issues in SLE in a better way, it is important to better understand the mechanism of immune
dysfunction, notably the role of the interferon system the pathogenesis of SLE.121
Several years ago a Phase 2 trial of anifrolumab in blocking the type 1 IFN interaction with
the receptor, showed significant SRI4 response (Table 6) in patients with SLE at Weeks 24
and 52.122

Table 6. SRI(4) response requirements versus BILCA response requirements
SRI(4) response requirements

BILCA response requirements

≥4-point reduction of SLEDAI-2K
score from baseline

A reduction of all moderate to severe
SLE disease activity (BILAG-2004 A/B
items) and no worsening in other
organ systems (≥1 A or ≥2 B new
BILAG -2004 items)

No worsening in organ systems (≥ A
or ≥2 B new BILAG-2004 items)

c

No worsening in SLEDAI-2K score or
PGA score

d
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No worsening in PGA score*

*

No discontinuation
intervention

of

the

trial

No discontinuation
intervention

of

the

trial

No use of restricted medications
beyond protocol-allowed threshold

No discontinuation
intervention

of

the

trial

A reduction of all moderate to severe
SLE disease activity (BILAG-2004 A/B
items) and no worsening in other
organ systems (≥1 A or ≥2 B new
BILAG -2004 items)

No increase of ≥0.3 points in the PGA score form baseline

Anifrolumab: Efficacy
Following this, two Phase 3 trials (Tulip-1 and Tulip 2), with similar designs began. Tulip 1,
however, failed to show a significantly better SRI4 response (Primary Endpoint) in patients
with SLE at Week 52 compared to placebo (47% vs 43%), which was disappointing.123
Therefore, people began looking at the secondary endpoints for the trial, which showed
despite poor SRI4 response, there was sustained glucocorticosteroid reduction (≤7.5
mg/day), good CLASI activity response at Week 12, BICLA response at Week 52 and Joint
Count Response at Week 52. Moreover, there were improvements in the Annualised Flare
Rate through Week 52. The BILCA uses the same parameters as SRI but combines them in a
different way (Table 6), and the Tulip 1 trial showed marked improvements in BICLA, albeit
not the Primary Endpoint if it were then it would have been met. Based on these data, the
Tulip 2 trial Primary Endpoint was improvement in BICLA. BICLA responses were rapid with
anifrolumab 300 mg: by Week 8 there was a greater proportion of patients with a BICLA
response (47.8%) versus placebo (31.5%).124 The secondary outcomes from Tulip 2 also
favoured anifrolumab. BICLA at Week 52 in the IGN gene signature test-high group, sustain
glucocorticosteroid reduction at Week 40–52, CLASI activity response at Week 12 and
annualised flare were all significantly greater in the anifrolumab arm versus placebo. The
joint count at Week 52, however, albeit improved, was not significantly different between
the anifrolumab and placebo groups. These data were sufficient for regulatory approval,
although it can be said that SRI4 is not a good response measure for anifrolumab. The
question remains, does IFN-signature predict response? This, again is not straight forward.
An analysis shows that more patient with baseline IGNGS test-high had a BICLA response
versus placebo, however the IFNGS test-low group did not have markedly different scores,
leaving this biomarker open to question in terms of BICLA. Looking at the serology in Tulip
2 it showed that anti-DNA antibody and C3 were not strongly affected by anifrolumab.

Anifrolumab: Safety
The safety of anifrolumab in Tulip 1 and 2, showed that adverse events and serious were a
little higher for patients on anifrolumab versus placebo, individual serious adverse events
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occurring in ≥2 patients were also not significantly different between groups. Specific
adverse events occurring in ≥5% of patients, were also similar with the exclusion of herpes
zoster, hypersensitivity reaction and infusion reaction. Adverse of special interest also
showed a slight increase in herpes zoster.
Concluding, Professor van Vollenhoven, summarised anifrolumab is the first approved
therapy to target the type 1 interferon system. Phase 2 and 3 clinical trial results support its
efficacy and an acceptable efficacy/safety ratio. The expectation that the IFN-high subset of
patients would benefit preferentially from this treatment has not been born out; no other
subset have been shown to benefit preferentially, either. Studies are ongoing to clarify the
most appropriate patient subset for anifrolumab, at what stage of the disease it should
ideally be employed, combinations with other therapies and whether lupus nephritis can be
treated with anifrolumab.

New and approved therapies for LN: Belimumab and voclosporin
Richard Furie (USA)
Professor Richard Furie presented the rationale for developing belimumab and voclosporin
for lupus nephritis before explaining clinical trial results for these agents in lupus nephritis
(LN).
Professor Furie began his presentation with a case study of a 19-year-old female,
highlighting the importance of biopsy in spite of normal protein: creatinine ratio and asking
how she should be treated in 2022 and what would her health state be when she reaches 40
years old.

Unmet Needs in SLE
There are many unmet needs in SLE, including high mortality 18% at 15 years, despite there
being a significant reduction since the 1950s (50%).125 This decrease is certainly less than
the age-standardized mortality rate.126 Moreover, 44% of patients with Class IV LN go on to
develop kidney disease at 15 years. Current treatments for LN include steroids,
immunosuppressives, B-cell targeted therapies, CNIs and adjunctive therapies (eg.
Antihypertensives and lipid lowering drugs).Of all studies of therapies for LN, response rates
remain below 40%, leaving many unmet needs for patients with LN, including moderate and
severe extra-renal disease, damage prevention, minimization of comorbidities and induction
of remission.

BLyS/BAFF and belimumab in LN
Looking to B-cell directed therapies, like belimumab, Professor Furie highlighted the
biological rationale for targeting BLyS/BAFF with belimumab, before presenting data from
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the BLISS 52 and BLISS 76 trials, which underpinned belimumab’s approval in 2011. 127,128 The
rationale for using belimumab in LN included a post hoc analysis of Phase III belimumab
trials, which demonstrated improvements in renal parameters.129 Increased serum BAFF
levels and heightened intra-renal BAFF production and. neutralising BAFF and downregulating auto-reactive B-cell function in kidneys represents a compelling therapeutic
approach to LN. So the 104 week BLISS-LN study was born, the largest LN trial to date
(n=446) with the primary endpoint of renal response (PERR), in patients with proliferative
and pure membranous disease, meeting several entry criteria and confirmation of
endpoint.58 Professor Furie highlighted the unique design features of this trial, before
presenting the primary and secondary endpoints, which were all met (Table 7).

Table 7. BLISS LN primary and secondary endpoints.
Response rate (%)
Placebo
n=223

Treatment
difference (%)

PERR* at Week 104 32.3

Belimumab
10 mg/kg
IV
n=223
43.0
10.76

CRR† at Week 104

19.7

30.0

10.31

PERR* at Week 52

35.4

46.6

11.21

Time to renal- 28.3
related event or
death
ORR at Week 104

15.7

Complete response
Partial response
Non-responders‡

30.0
17.5
52.5

19.7
17.0
63.2

10.31
0.45
-10.76

OR/HR
(95% CI)

pvalue

OR
1.55
(1.04, 2.32)
OR
1.74
(1.11, 2.74)
OR
1.59
(1.06, 2.38)
HR
0.51
(0.34, 0.77)

0.03
0.02
0.02
0.001

0.01

This trial required patients to meet the primary endpoint (PERR) at Week 24 and maintain it
until the study end at Week 104. The belimumab arm attained a Hazard Ratio of 1.5 versus
placebo, i.e. 50% more patients taking belimumab reached PERR compared with placebo.
Similar results were seen with the complete renal response endpoint. Time to renal related
event or death was also favourable in the belimumab group. The subgroup analysis also
showed favourable results.24 In terms of maintenance treatment, belimumab was also
favoured
Targeting T cells and T–B cell interactions in LN
There are many potential therapeutic targets in this category, including CD-40L, CD28, CD6,
sphingosine-1-phosphate, mTOR and CNIs. Professor Furie focused on CNIs, first reviewing
tacrolimus for LN. A review of tacrolimus in LN, suggested it was an attractive drug in LN
and lot of the support for this drug comes from Asia.130 Given this, it made sense to look at
voclosporin, which is just one amino acid different from cyclosporine, but with enhanced
Page 35 of 65

Lupus Academy: 11th Annual Meeting Report
binding of VCS–cyclophilin complex to calcineurin and faster elimination of major
metabolites of VCS, increased potency, lower drug and metabolite load and more consistent
PK/PD relationship and enhanced calcineurin inhibition.
The Phase 2 study of voclosporin in LN produced some unsettling results; although there
was good efficacy, there were some safety issues because of high mortality rates.131 However,
given the range of causes of death access to care, rather than the drug itself, appeared to
be the cause. A Phase 3 study of voclosporin, like BLISS-LN, allowed patients with Class IV
LN to participate and all patients needed a GFR of ≥45 ml/min to get into the study. The
primary endpoint was renal response at Week 52, which was met along with the secondary
endpoints.132 Voclosporin resulted in a rapid change in the kinetics of proteinuria response
in this trial. Moreover, subgroup analysis showed that being white and biopsy Class 5 favored
voclosporin. Regarding long term extension data, voclosporin maintained reduction or
proteinuria and eGFR.
Professor Furie concluded, summarized with a the conundrum we face when managing LN:
1. Should all Class III or IV LN receive combination therapy?
2. If so, from the start or later in the course of their treatment?
3. Which combination? How does one decide?
4. How should Class V be treated given BLISS-LN and AURORA results?
5. Are the “long-term” data compelling as far as efficacy and safety?
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PLENARY II: CHALLENGES IN LUPUS

Disease activity and treatment targets in SLE
Luís Ines (Portugal)
Professor Luís Ines reviewed the optimal properties for disease activity instruments and
treatment targets in SLE and describe the properties of main instruments for measuring SLE
disease activity and identifying treatment targets, before explaining the ability to assess and
interpret the SLE-DAS.
Professor Ines opened his presentation by highlighting some of the challenges in lupus, with
the recommendation that SLE be monitored though validated disease activity indices and
that the treatment aim should be remission or LDA and flare prevention maintained with the
lowest possible dose of glucocorticosteroids.1 however, development of comprehensive,
user-friendly, sensitive, and accurate disease activity outcome measures is a key challenge
in SLE.
The OMERACT algorithm assesses the performance of Disease Activity instruments. First it
evaluates if the instrument is a match with the target domain of Lupus Disease Activity.
Second, it must be practical to use in the intended clinical setting. Third, the numerical scores
of the instrument must make sense. Finally, it should discriminate between groups, such as
remission, mild, moderate, and severe disease activity.
An optimal instrument should measure the SLE disease activity with accuracy and precision
(content + face validity). It should be feasible and user-friendly to apply as a primary
endpoint in clinical trials, as well as in daily clinical practice. The numerical scores should be
meaningful (construct validity + reliability), defining thresholds of meaning: (a) Treatment
targets; (b) categories of lupus activity. The optimal instrument should be discriminative and
responsive to longitudinal change and discriminate drug vs placebo in clinical trials. In daily
clinical practice it should assess efficacy of medications and guide management decisions;
to identify attainment of treatment targets and new SLE flares.
Professor Ines continued to describe each instrument in turn. among the most used
instruments, the PGA is simple and can be highly sensitive to change. However, reliability is
limited and lacks standardization. BILAG is comprehensive and grades severity. However, it
is time-consuming to assess. SLEDAI is user-friendly. However, has low sensitivity for
improvement or worsening of disease activity.
The limitations of Disease Activity Instruments lead to development of composite responder
indexes for clinical trials – SRI and BICLA - by joining the SLEDAI, BILAG and PGA. However,
they present the same limited sensitivity for improvement. In SRI, sensitivity is only
dependent on the SLEDAI. In BICLA, sensitivity is only dependent on the BILAG. Notably,
these are not feasible in clinical practice.
The development and validation of treatment targets is a major advance for the
management of SLE patients. The most frequently used definitions are based in the SLEDAI.
However, due to the major gaps in SLEDAI, these definitions required amendments with
several additional conditions to discriminate the treatment target more accurately. These
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multiple conditions make these target definitions less practical for use in the clinical setting.
An important challenge is to develop operational tools to identify SLE flares. The classic
SELENA flare index is frequently used in clinical trials. However, Feasibility is limited in clinical
practice. Other instruments also present important limitations.
To address these unmet needs, Professor Ines’s geoup developed and validated the SLE
Disease Activity Score.133 The SLE-DAS has 17 weighted clinical and laboratory parameters
attributed to SLE disease activity, including continuous measures, important manifestations
absent from SLEDAI and a improved weighting system. The SLE-DAS formula was derived
from a real patient cohort with multivariate linear regression and captures the disease activity
information contained in the PGA.133 The SLE-DAS presents excellent content and face
validity. In the context of real-life cohorts, includes the most relevant and important aspects
of SLE disease activity, and models disease activity score with continuous values. SLE-DAS
detects changes in severity of disease activity features, while the SLEDAI is not responsive.
The SLE-DAS is feasible and practical to use in the clinical setting, with only 17 items, requires
the clinical, analytical and serological items routinely available, and is quick to score with the
online SLE-DAS calculator133,134, which is freely available at http://sle-das.eu/. Interpretation
of the SLE-DAS numerical scores is clearly defined. SLE-DAS score intervals showed high
performance to discriminate categories of active disease, remission, and low disease activity,
and to predict damage accrual.
SLE-DAS definitions for categories of disease activity have shown high performance
compared to expert clinical classification in clinical cohorts, and to BILAG score in analysis of
clinical trial data.134 This SLE-DAS definition of remission has also shown perfect agreement
with the DORIS criteria and LLDAS, as well as excellent responsiveness for clinically
meaningful changes in disease activity in the clinical setting. Furthermore SLE-DAS can
discriminate most of the changes in disease activity identified by the PGA, both for
improvement and worsening, as shown in these ROC curves and presents high sensitivity
and specificity for change in disease activity. Performance of SLEDAI is much lower, as is its
sensitivity.133
Considering its high responsiveness to change, the SLE-DAS can provide a tool to identify
lupus flares with high performance and more practical to apply than other instruments, as
shown in a preliminary study. Treatment targets in SLE can now be defined with the SLE-DAS
definitions. These are reliable to identify patients in remission and low disease activity.
Importantly, the SLE-DAS definitions for the treatment targets are simpler and more
practical, thus more feasible in the clinical setting.
Professor Ines summarised by stating mild lupus disease activity is defined as a SLE-DAS
score from 2.08 to 7.64, Moderate-to-severe lupus disease activity is defined as a score
higher than 7.64, the Treatment Target of Remission is defined as SLE-DAS clinical score of
0, allowing prednisone up to 5 mg/day, and Low Disease Activity is defined as a SLE-DAS
score up to 2.48, allowing prednisone up to 7.5 mg/day.
In conclusion disease activity and treatment targets in SLE can be reliably assessed with the
SLE-DAS. The SLE-DAS is an accurate, sensitive to change and practical instrument that is
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ready for use in the clinical setting. The SLE-DAS may facilitate the management of patients
with SLE, providing a useful instrument for guiding treatment strategies.

Molecular signatures in kidney biopsies and their relationship to clinical activity
Jill Buyon (USA)
Professor Jill Buyon explained how the accelerated medicines partnership (AMP) data
confirm need for consideration of renal biopsy in patients with thresholds UPCR <1 and
discussed AMP RNA sequencing results based on the analysis of immune cells and resident
kidney cells such as the tubules, endothelium, and fibroblasts. Collecting such data is
important for the development of personalised medicine for patients with LN.
Professor Buyon outlined the mission of the AMP, which is to apply developed technology
to gain insights into the pathogenesis and clinical management of LN. Obtaining research
kidney tissue is safe, as shown in a study of 475 patients where only 3.8% experienced a
serious adverse event—a rate similar to clinical practice.135

Phase 1
The Phase 0–1 stage involved cell dissociation protocol and processing (complementary
approaches). Plate based scRNA-seq pre-sorting for immune cells revealed 21 subsets of
leukocytes in LN were identified including multiple populations of myeloid cells, T cells,
natural killer cells, and B cells. Cells expressed both pro-inflammatory and inflammationresolving responses. Most cells expressed a Type I interferon (IFN) response. Two chemokine
receptors, CXCR4 and CX3CR1, were broadly expressed, which implicates a potential central
role in cell trafficking. 136
Sub-clustering of tubular Cells (1,221) identified major tubular cell subtypes of the nephron.

Type I IFN-response signatures in tubular cells and keratinocytes distinguished
patients with LN from healthy control subjects. 137 Beyond interferon, there was
evidence of a fibrotic gene signature as a potential prognostic marker for patients non-

responsive to treatment.

Phase 2
Phase 2 data shown at the meeting were unpublished and are therefore not included in the
report. A total of 304 patients were included with 270 eligible (Class IIIV) for biopsy/repeat
biopsy, notably 28% were Hispanic, 44% were Black and 17% were Asian. Professor Buyon
highlighted that identifying clinically “Actionable” histology in most patients with Low Levels
of proteinuria supports the importance of evaluating early disease. 138 Additionally, both low
and high levels of proteinuria associate with increased activity and chronicity. Professor
Buyon presented the definition of responder status for complete, partial and non-response,
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noting poor overall responses at Weeks 12, 26, and 52. Indeed, complete response rates
were significantly higher at first biopsy than they were for repeat biopsy. The study also
showed that lower chronicity index at baseline associates with complete response at Weeks
26 and 52. Professor Buyon continued to present unpublished data.
The implications for clinical management are:
•

Resident cells contribute to the inflammatory response

•

2 patient subsets: lymphoid-dominant does less well, which reflects the increased
presence of CD8+ T cells and CD4 cells

•

Infiltrating cells acquire new activation states in tissue

•

B cells associate with response

•

Proximal tubule response may provide insight into treatment outcomes

•

Chronicity scores more relevant to epithelial and stromal cells than activity

•

Detectable differences in stromal and epithelial cell relative abundance between
proliferative and membranous disease

What drives rapid progression to ESRD in patients with lupus nephritis?
Murray Urowitz (Canada)
Professor Murray Urowitz highlighted that shorter time to remission of LN protects against
rapid progression to end-stage renal disease (ESRD), explaining that preventing flares in LN
protects against rapid progression to ESRD and that longer duration of immunosuppressive
therapy in LN protects against rapid progression to ESRD. He also described the unusual
features of LN that might lead to catastrophic progression to ESRD. ERSD is a major issue.
Professor Urowitz began answering what drives rapid progression to ESRD in patients with
lupus nephritis? By providing some background, with the SLICC multi-ethnic inception
cohort treated during the past two decades having a 10-year incidence of end-stage renal
disease (ESRD) of 10.1%.139 A recent meta-analysis of 18,309 patients worldwide, reported
that the 10-year incidence of ESRD was 17% in developed countries and at UTLC, ESRD
occurred in 8% of patients with an average follow-up of 10 years.140 There are a number of
factors that drive rapid progression to ERSD in patients with LN, including clinical features
and biopsy class, timing of response to therapy, number of flares, duration of
immunosuppressive therapy post clinical remission, uncommon renal histologist and
treatment compliance.
Professor Urowitz briefly described the methods behind study data he was to present on
ERSD. Patients from the Toronto Lupus Clinic with LN based on biopsy or abnormal
proteinuria (>0.5g/day) with ± hematuria/pyuria/casts were followed for at least 5 years.
Remission was defined as proteinuria <0.5g/24h, no active urinary sediment and serum
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creatinine ≤120% of baseline and flare was defined as any abnormal proteinuria (>0.5g/day)
after remission. The primary outcome was the development of advanced CKD (Stage IV: eGFR
1519 or worse). The results from 418 patients included 209 (50%) achieving remission within
the first year, 102 (24.4%) achieving remission within years 2–3, 70 (16.7%) achieving
remission after 3 years and 27 (8.9%) having never achieved remission. Of these, 66 (15.8%)
developed advance CKD after 9.5 years and 37 went on to receipt dialysis or transplant.
The clinical features of this cohort that significantly differentiated those who went on to
develop CKD and those who did not were high damage (SLICC DI), low eGFR, hypertension,
biopsy class III+IV and those who use ACE/ARBs. Many other features were also tested but
were not positive, the key message being there are many factors to consider when assessing
patients and characteristics of ESRD.
Professor Urowitz then presented the timing of response to therapy, number of flares and
duration of immunosuppressive therapy in this cohort. Those with advanced CKD took over
3 years to enter remission, whereas those with no advanced CKD took 1.6 years (p<0.001)—
patients need treating hard and fast. Those with advanced CKD were also less likely to have
had no flare in the first 5 years following diagnosis (p<0.001) and be on immunosuppressants
for less time than those with no advanced CKD. It is important not to quit
immunosuppressants too early, or for that matter gain control of disease as early as possible.
The later patients go into remission, the more likely patients are to progress to end stage
kidney disease.
Professor Urowitz continued to highlight the importance of uncommon histologies, noting
that some patients had biopsy-proven LN with normal or mildly impaired renal function at
diagnosis and developed ESRD within 3 years. These patients had distinct histopathological
features, including collapsing glomerulopathy, anti-GBM antibodies, thrombotic
microangiopathy or severe interstitial inflammation. In addition, reports of poor
compliance/medication discontinuation also result in ESRD. The five main barriers to
medication adherence include concern about harmful side effects, being easily distracted,
life getting in the way, being unsure or disagreeing that their condition will worsen and
having personal reasons for not taking medications as prescribed. Most studies report 50–
75% non-adherence.
Professor Urowitz concluded by noting that complete remission within the 1st year from LN
diagnosis strongly protects against advanced CKD, flares significantly affect prognosis and
longer time on immunosuppressives after remission is associated with decreased risk for
advanced CKD. Overall, early remission and flare prevention with prolonged
immunosuppressive use maximizes renal survival in LN.

Increased CV risk in women with SLE: Stories from a panel of biomarkers
Matteo Piga (Italy)
Professor Matteo Piga explained the morbidity associated with cardiovascular diseases in
SLE and the interplay between traditional risk factors and SLE related features responsible
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for accelerated atherosclerosis. In addition, he discussed the most promising biomarkers of
cardiovascular (CV) risk in SLE patients.
Professor Piga opened his presentation with an insight into the burden of CV risk in SLE,
noting that clinically evident CAD affects 5-10% of individuals with SLE, and up to 10% may
develop a nonfatal stroke. In SLE subjects younger than 40 years old, the risk of nonfatal CV
events can range from 6- to 50-fold higher than in age-matched controls. 141-143 Indeed, CV
mortality is the leading cause of death in patients with SLE, 11 fold higher in patients <40
years.144,145 Surrogate markers of subclinical atherosclerosis are greater in patients with SLE
than those without.146
Professor Piga explored the pathogenesis of accelerated atherosclerosis in SLE, highlighting
endothelial dysfunction triggered by hypertension, autoantibodies, NETs, IFN eNOS, EPC,
CAC and BAFF levels resulting in a low number of progenitor cells that in turn triggers plaque
formation. This in turn, along with increased t-cell and macrophage activity and high
cytokine, MMP, adhesion molecules and oxHDL and piHDL, results in plaque growth and
potential plaque instability. CV risk in SLE is however not fully explained by CV risk factors
alone (e.g. age, hypertension, hyperlipidaemia, hyperglycemia, smoking, genetic factors and
low exercise), it is also important to consider SLE-specific risk factors (e.g. systemic
inflammation, autoantibodies, circulating immune complexes, activated complement
products, nephritis, dyslipidemia and glucocorticosteroid use). Risk of CVD is increased in
SLE patients without traditional CV risk factors. 146,147 Common assessment tools also fail to
predict CV risk in patients with SLE, but low traditional risk factors.148
There is a paucity of CV-risk biomarkers and a need for susceptibility/risk biomarkers and
prognostic predictive biomarkers. The ideal biomarkers should be measurable, validated and
clinically useful, highly sensitive, easy and cheap to assay and should initially behave as a
surrogate endpoint.
•
•
•

Susceptibility/risk biomarkers indicate the potential for developing a disease in an
individual who does not currently have clinically apparent disease.
Prognostic biomarkers are used to identify likelihood of a clinical event in patients
who have the disease or medical condition of interest.
Predictive biomarkers are used to identify individuals who are more likely to
experience a favourable effect from exposure to a medical product.

Although these biomarker do not exist yet, studies are underway to identify them.149
Currently, however, there is no gold standard for CVD prediction in SLE, therefore it is
important to check traditional CV risk factors, SLE-related risk factors and risk factor
modification.150
Concluding, Professor Piga summarised his presentation, noting CV risk is increased, and
CVD has high burden of morbidity and mortality in SLE patients. Higher CV risk in SLE
depends on accelerated atherosclerosis (AA), a phenomenon with a complex pathogenesis.
Currently available biomarkers include traditional risk factors and SLE-related risk factors,
but Common tools fail to predict CV risk in SLE. Finally, Future studies should be addressed
to clarify AA mechanisms and validate clinically useful (easy and cheap) biomarker(s).
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PLENARY III: DIFFICULT-TO-TREAT LUPUS

APS antibodies: Managing patients when laboratory scenarios don’t fit guidelines
Ricard Cervera (Spain)
Professor Ricard Cervera’s presentation highlighted the main challenges in managing
patients with antiphospholipid antibodies when laboratory scenarios don't fit guidelines,
highlighting options for the treatment of patients in these scenarios. He also discussed
trends in research on new markers for the diagnosis of the antiphospholipid syndrome
Professor Cervera opened his presentation highlighting that aPL senarios outside guidelines,
without clear recommendations, are often a challenge. Clear diagnosis is important, and to
date classification criteria for APS have been based on experience-based medicine rather
than evidence-based medicine.151 In order to diagnose APS it is necessary to select on clinical
criteria and one laboratory criteria. Professor Cervera focused his presentation on the
selection of one laboratory criteria (Table 8).

Table 8. Revised classification laboratory criteria for APS.
Lupus anticoagulant: > 2 determinations 12 weeks apart
Anticardiolipin antibodies (IgG/IgM) ++/+++: >2 determinations 12 weeks apart
Anti-beta-2-glycoprotein I (IgG/IgM) ++/+++: >2 determinations 12 weeks apart

More recently, the management recommendations by EULAR stress focus on management
of definite APS for secondary thromboprophylaxis, for recurrent venous thrombosis despite
treatment with VKA 9INR 2–3) and first arterial thrombosis.152 However, some patients with
positive antiphospholipid antibodies, but that don’t fit classification criteria, have not been
included in randomized clinical trials or observational registries and, therefore, information
on their risk of obstetric or thrombotic recurrence and optimal treatment is scarce.
Regardless, clinical decisions must be taken. Professor Cervera focused on two patient types
in this presentation (1) Patients with APS clinical manifestations and aPL positivity but not
fulfilling APS laboratory criteria (Low titer or transient/single positive aPL / Only positive noncriteria aPL) and (2) Patients with thrombotic APS but with longstanding negative aPL
(discontinuation of anticoagulation?).

Patients with APS clinical manifestations and aPL positivity but not fulfilling APS laboratory
criteria
Presenting recently published data 153, Professor Cervera began with patients with APS
clinical manifestations and aPL positivity but not fulfilling APS laboratory criteria. In 2007,
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recommendations were simple with the same the therapeutic approach being recommended
as for patients with aPL negativity. 154 For obstetric APS with positivity, the same conclusions
were reached and there are many considerations are under review in the development of
new classification criteria153.

Patients with thrombotic APS but with longstanding negative aPL (discontinuation of
anticoagulation?).
Small studies have shown that when aPL became negative, followed cessation of
anticoagulation, there was no thrombotic recurrence after 21 months.155,156 Similar findings
were again found in the review by Pires Da Rosa et al.153
Professor Cervera asked some questions on aPL stability/persistence (Table 9).

Table 9. Managing aPL stability/persistence.
Question

Answer

Should aPL tests be repeated in patients In patients with LA, aCL/aβ2GPI at high
with well defined APS?
titres or double/triple positivity, probably
not

If persistence/variation of aPL titres over Probably…
time modulates the risk of thrombotic
recurrence?
Can we withdraw anticoagulation
patients with APS after serocoversion?

in Yes, we can…in individual situations

Answering these questions, Professor Cervera presented evidence from Erkan et al, showing
that aPL remains stable in 75% of determinations, high titres of aPL are more stable, and in
a patient with well-defined primary APS, the repetition of tests would not be necessary157
Similarly, Pengo et al showed that there is more stability in patients with aPL triple positivity
than double positivity and more in double positive than single positivity. This evidence led
to the consideration of the ‘risk profile’ by Ruiz-Irastorza in 2011, which stated high rick
patients had lupus anticoagulant positivity, triple positivity (LA + aCL + anti-β2-GPI) and
isolated persistently positive aCL at medium–high titres, if lupus was present.158 Given this
Professor Cervera answered his questions how to manage aPL stability/persistence. (Table
9).
In conclusion Professor Cervera noted patients with aPL, but that don’t fit classification
criteria, have not been included in randomized clinical trials or observational registries and,
therefore, information on their risk of obstetric or thrombotic recurrence and optimal
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treatment is scarce. Regarding thrombotic APS, patients with only one single positive
determination of aPL, a systematic review described a similar recurrence rate to the general
population, advocating the same therapeutic management as that of negative aPL patients.
Regarding obstetric APS, a suggestion can be made to treat in a similar fashion to definite
obstetric APS. Anticoagulation can be withdrawn in patients with APS in individual situations
in whom aPL become persistently negative.

Cardiovascular disease burden in SLE: Risk assessment and management
Maria Tektonidou (Greece)
Professor Maria Tektonidou’s presentation highlighted the need for regular screening and
control of modifiable CVD risk factors in patients with SLE, explaining the importance of
increasing awareness of CVD risk in patients with SLE, for improving patient outcomes. She
also reviewed the potential impact of patient education and lifestyle modification for the
prevention of CVD in patients with SLE.
Professor Tektonidou began her presentation by highlighting the interrelation shop between
traditional risk factors and disease related risk factors and there contribution to lupus-related
atherosclerosis. As already covered in Professor Piga’s presentation, looking at the
pathogenic mechanisms of accelerated arthrosclerosis in SLE, endothelial dysfunction and
activation is a major contributor.159

Burden of CVD in SLE
The burden of CVD in lupus is great, with a 2–10 fold risk compared with the general
population and variable time of onset within the first years of lupus diagnosis, with. women
tending to be affected during the premenopausal period. CVD is the leading cause of
mortality in SLE, along with infection. The prevalence of ischemic heart disease is also 4–16%
more prevalence in patients with lupus versus the general population, with a 10-fold increase
in the risk of coronary artery disease and a sixfold increase of myocardial infarction in
women. Generally, these patients have higher recurrence / lower survival rates after
reperfusion therapy.160-164 Risk of cerebrovascular disease is also 2-8 times higher in patients
with SLE, with higher relative risk in patient <50 years and a complex pathogenesis. 164,165 A
US population study found a 13 fold increase in hospitalizations in lupus patients with CVD
compared with the general population.166

Subclinical atherosclerosis
Subclinical atherosclerosis is an early indicator of CVD and timely recognition/intervention
can slow or prevent progression to CVD. A systematic review and meta-analysis of 80 studies
including 6085 SLE patients and 4794 controls found there was a 2.4-fold risk of carotid
plaques in SLE patients versus health controls, with key risk factors being steroid use and
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lipidemia.167 Most studies have only compared lupus CVD patients with healthy controls,
however, a study by Tektonidou et al found that age, smoking, hypertension and cumulative
corticosteroid dose were all risk factors for increased number of plaques.168 A 3 year follow
up found a three-folder increase in the number of plaques compared with healthy controls
with APL antibodies and systemic coronary risk evaluation (SCORE) being the major
determining risk factors for progression.169

Traditional risk factors
Obesity (33% increase), metabolic syndrome (16-20% increase), smoking (20-35% increase)
and suboptimal physical activity levels are all risk factors of CVD in patients with SLE. 167,170174
Hypertension was also found to be a prominent comorbidity in SLE (25-35%), with a
striking incidence in young women. There was also a higher prevalence of resistant
hypertension. Similarly, hyperlipidemia is common in patients with SLE (30%), with may
displaying increase triglycerides, decreased HDL, as well as proinflammatory/dysfunctional
HDL.
Disease-related risk factors include renal involvement such as lupus nephritis (HT,
proteinuria) and renal dysfunction (eGFR), which both increase the risk of subclinical
atherosclerosis, MI, CVD mortality. Laboratory findings include hypocomplementemia,
leukopenia, anti-dsDNA and antiphospholipid antibodies (thromboinflammationatherogenesis). Disease duration and composite measures showing disease activity and
damage accrual are also risk factors, as are the long-term effects of some medications
including glucocorticosteroids. Aspirin, hydroxychloroquine and possibly anti-interferon
treatment are atheroprotective.164,175-177

CVD risk assessment
CVD risk assessment in SLE using traditional risk scores (eg. Framingham) may result in
underestimate, therefore modified risk scores are used, including the modified Framingham
and mSCORE, QRISK and the SLE cardiovascular risk equation.178,179
CVD risk assessment-surrogate markers include vascular and circulating biomarkers (Table
10).141,165,168,180

Table 10: CVD risk assessment-surrogate markers
Vascular
Carotid ultrasound
Plaques
Relative risk: 2.4-5.6

Circulating Biomarkers
>25 biomarkers
Association
markers

to

abnormal

vascular

CRP, homocysteine
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Pulse wave velocity

Composite scores (e.g. PREDICTS)

Flow-mediated dilation
Coronary artery calcium

The 2019 ESC/EAS guidelines the presence of arterial plaque was considered to be a serious
risk modifier in individuals at low or moderate CVD risk.181 A recent study has shown that up
to 30% of SLE patients originally classified as low CVD risk, were reclassified to high CVD risk
following identification of plaques using ultrasound.150,182
CVD perception: Patients and physicians
Only 20% of patients consider lupus as a high-risk cardiovascular risk, while >70%
considered increased blood pressure and lipids, obesity, and smoking as risk factors.
Conversely, 90% of Rheumatologists see lupus as a high-risk disease; however screening for
these risk factors is highly variable.183-186
EULAR recommendations for CVD risk management in rheumatic diseases including SLE and
APS have been published this year and are summarized in Table 11.
Table 11. EULAR recommendations for CVD risk management in rheumatic diseases
Cardiovascular risk prediction tools (SLE)
In patients with SLE and/or APS, a throughout assessment of traditional CV risk factors and
disease-related risk factors is recommended to guide risk factor modification. (LoW:2b,
GoR: D)
Traditional cardiovascular risk factors (SLE)
Hypertension
A blood pressure target of <130/80 mm Hg should be considered.
LoE: 2b, GoR: D
Lupus nephritis:
“Angiotensin- converting enzyme inhibitors or angiotensin receptor blockers for patients
with UPCR >500 mg/g or arterial hypertension.”
LoE: 5, GoR: D
Hyperlipidemia
Hyperlipidemia treatment should follow recommendations used in the general population.
LoE: 2b, GoR: C
Anti-platelet agents in SLE
“Based on their individual cardiovascular risk profile, patients with SLE may be candidates
for preventative strategies as in the general population, including low-dose aspirin (2b/D)”
Fanouriakis A, et al. Ann Rheum Dis 2019;78:736-745.
Anti-platelet agents in APS
1. In asymptomatic aPL carriers (not fulfilling any vascular or obstetric APS classification
criteria) with a high-risk aPL profile with or without traditional risk factors, prophylactic
treatment with low dose aspirin (LDA )(75–100 mg daily) is recommended (2a/B).

Page 47 of 65

Lupus Academy: 11th Annual Meeting Report
2. In patients with SLE and no history of thrombosis or pregnancy complications:
A. With high-risk aPL profile, prophylactic treatment with LDA is recommended (2a/B).
B. With low-risk aPL profile, prophylactic treatment with LDA may be considered (2b/C).
Tektonidou MG, et al.. Ann Rheum Dis 2019;78:1296-1304
Disease activity (SLE)
Higher levels of SLE activity are associated with higher risks of CVD events.
 In patients with SLE, low disease activity should be maintained to also reduce CVD
risk.
LoE: 2b, GoR: B
Corticosteroids (SLE)
Greater cumulative use and higher mean daily doses are associated with higher risks of
CVD events.
 In patients with SLE, treatment with the lowest possible glucocorticoid dose is
recommended to minimize any potential cardiovascular harm.
LoE: 2b, GoR: C
Antimalarials (SLE)
 In patients with SLE, treatment with hydroxychloroquine (which is recommended
for all SLE patients, unless contraindicated) is recommended because it may also
reduce the risk of CVD events.
LoE: 2b, GoR: B
Immunosuppressives
 In patients with SLE, no specific immunosuppressive medication can be
recommended for the purpose of lowering the risk of CVD events.
LoE: 2b, GoR: C
Professor Tektonidou summarized by saying the CVD burden in lupus is high, yet the risk
perception is low-to-moderate. Risk assessment should include a choice of screening tools
and the value of risk modifiers (e.g. carotid/femoral ultrasound) should be considered. In
future, risk reduction interventions should be assessed on the basis of hard CVD outcomes.

Fatigue in SLE
Laurent Arnaud (France)
Professor Laurent Arnaud’s presentation explored the common causes of fatigue, one of the
most common symptoms in SLE. He also reviewed the relationship between fatigues and
disease activity and also anxiety and depression. Finally, Professor Arnaud explained why
lifestyle changes, including physical activity should be incorporated in the management of
fatigue in SLE.
Professor Arnaud began his presentation reminding the audience that fatigue is a difficult
to treat manifestation in lupus and asked them some questions about their experience in
clinical practice. Defining fatigue is difficult, in fact there is no consensual definition of
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fatigue is usually seen as physical and/or mental exhaustion. Fatigue is often multifactorial
and can be triggered by: lifestyle factors, stress, medications, overwork, mental and physical
illness or disease.
Fatigue is the most common and bothering patient-reported symptom in the context of
SLE.99,187 Fatigue is also commonly reported on social media, in fact it is the most common
symptom after pain and flare.188 A recent study (FATILUP) has shown that fatigue is
experienced by 68% of patients, with 37% experiencing major fatigue.187 Fatigue is also
clearly associated with a low quality of life. Professor Arnaud asked the audience what the
determinants of fatigue in SLE are. These determinants, shown in Figure 11.

Figure 11. Determinants of fatigue in SLE.

The FAILUP found that although fatigue was associated with disease activity, there was a
much stronger correlation with anxiety and depression.187 Touma et al found that fatigue
and disease activity follow distinct trajectories and disease activity alone cannot fully explain
fatigue trajectories. 189 Secondly, Trajectories with higher fatigue scores were associated with
more fibromyalgia, which is actually quite common in patients with SLE, making the
attribution of symptoms in SLE challenging.
Looking at the profile of fatigue in SLE, Professor Arnaud described three main profiles (1)
67.5% of patients had low disease activity, moderate fatigue, low anxiety and low depression
(3) 7.2% of patients had high disease activity, high fatigue, low anxiety and no depression
and (2) 25.3% had low disease activity, very high fatigue, very high anxiety and high
depression, this group being the most difficult to treat.190
Professor Arnaud then looked to what can be done to improve fatigue in SLE.
Immunosuppression, N-acetylcysteine and vitamin D have all been shown to significantly
improve disease activity. Improving physical activity, patient education and transcutaneous
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auricular vagus nerve stimulation have also been shown to result in significant improvements
in fatigue in patients in SLE. Conversely, fish oil and DHEA have shown no significant effect
on fatigue.
Professor Arnaud summarized the management of fatigue by presenting a algorithm (Figure
12), highlighting that, if possible, assess fatigue using validated PROs in SLE, such as FACIT
or FSSS.191

Figure 12. Management of fatigue in SLE.

In summary, Professor highlighted the following points about fatigue in SLE.
• Fatigue is experienced by 2/3 of patients with lupus and severe fatigue by 1/3
• Fatigue is reported as the most common & bothersome manifestation of lupus
• Fatigue in SLE is multifactorial:
o Disease activity, especially painful manifestations (arthritis, etc…)
o Well-known underlying medical causes: anemia, hypothyroidism, adrenal
failure, etc…
o Disease damage such as renal or cardiac failure
o Psychological determinants (stress, anxiety & depression)
o Comorbidities, such as sleep apnea
• Up to 25% of SLE patients have very high fatigue scores, without significant disease
activity. In those patients, anxiety and depression are typically very high
• Fibromyalgia & chronic pain are significant determinants of fatigue in SLE
• Validated interventions include: adequate control of disease activity, physical
exercice, vitamin D supplementation, management of anxiety/depression/pain
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Infections in SLE
Sandra Navarra (Philippines)
Professor Sandra Navarra’s presentation reviewed the role of infections in SLE pathogenesis
as well as the risk factors and infection prevention strategies (immunization) employed by
physicians treating SLE.

Viral agents in SLE pathogenesis
Professor Navarra began her presentation by highlighting the predisposing factors (eg.
Epstein Barr Virus/anti-EBNA-1) to infection in SLE, resulting in abnormal autoimmune
response, inflammation and tissue damage. Shifting her lens to today’s pandemic,
Professor Navarra looked at Lupus and COVID-19 infection, highlighting shared proinflammatory cytokines, Type I IFN, and B cell activation pathways between SLE flare and
severe COVID-19, but with differing clinical implications.192 Figure 13 highlights some
similarities and differences between lupus and COVID-19.
Figure 13. Lupus and COVID-19.

Spectrum of infections
Infection is a leading cause of morbidity and mortality in SLE. SLE patients are susceptible
to common and opportunistic infections. This increased susceptibility is due to inherent
immune abnormalities & the immunosuppressive therapies. Looking at causes of death in
patients with SLE, frequent causes of death were active SLE (26.5%), thromboses (26.5%),
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and infections (25%). The most frequent infections were bacterial sepsis of pulmonary
(8.8%), abdominal (7.4%), and urinary (5.9%) origin. 193 Compared with the general
population, SLE patients are significantly more likely to die of an infection, with an
infection-specific standardized mortality ratio of 5.0.
The most common causal agents of major infections in SLE include escherichia coli,
staphylococcus aureus, mycobacterium tuberculosis. and streptococcus pneumoniae194
These common infections are still the most common among SLE patients, but usual
inflammatory signs are masked.

Infection risk in SLE
Compared with the general population/healthy controls, infection risk in SLE is three fold,
with a 2.6-fold risk of pneumonia, a 2.5 fold risk of herpes zoster and a 6.1-fold pooled risk
of tuberculosis.195 Taking a closer look at tuberculosis, Professor Navarra presented a
summary of a publications highlighting the incidence of tuberculosis in patients with SLE,
along with case studies196
Factors contributing to infection risk include previous nephritis, lung disease, leukopenia and
prednisone.194 Glucocorticoids197and cyclophosphamide confer the strongest risk for
infections in SLE, whereas hydroxychloroquine is protective.194,198,199 Moreover, prednisone
infection risk increases with dose,197 while patients taking hydroxychloroquine are 16 times
less likely to suffer a major infection than those lupus patients not taking
hydroxychloroquine.200

Immunization
Immunizations are essential in preventing infection and are best administerd during stable
disease or disease remission. Inactivated vaccines are safe and effective in SLE. It is, however,
important to avoid live vaccines in immunosuppressed patients, unless there is a clear
benefit:risk profile. It is prudent to wait for at least 4 weeks following vaccination before
giving an immunosuppressant.
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