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Clinical

Heterogeneity

of SLE



Objectives

• To be updated on new studies in SLE

• To critique clinical trial design in SLE RCTs

• To be aware of outcome measurements in SLE

– Advantages and disadvantages



Fanouriakis A, et al. Ann Rheum Dis 2019;78:736-45



Fanouriakis A, et al. Ann Rheum Dis 2019;78:736-45

Anifrolumab

Voclosporin for LN



1. Franklyn K, et al. Ann Rheum Dis 2016;75:1615–21; 2. Zen M, et al. Ann Rheum Dis 2017;76:562–5

SLE metrics

LLDAS1

• SLE disease activity index 2000 (SLEDAI-2K) ≤4

– No major organ activity

– No new disease activity

– Physician Global Assessment (0–3) ≤1

– Prednisolone ≤7.5 mg/d

– Well-tolerated immunosuppressant dosages

SLE clinical remission2

• Clinical SLEDAI-2K = 0 

(increased anti-dsDNA and low 

complement were excluded)

• Prednisone ≤5 mg/d

• Stable immunosuppressants and/or 

antimalarials BICLA

• BILAG-2004 improvement

– All A scores at baseline improved to B/C/D, and 
all B scores improved to C/D

• No worsening in disease activity

– No new BILAG A or >1 new BILAG B score

• No worsening of SLEDAI-2K score from baseline

• No >10% worsening in PhysGA 

• No treatment failure

– Initiation of non-protocol treatment

SRI-4

• ≥4-point reduction in SELENA-

SLEDAI score

• No new BILAG A or >1 new BILAG 

B score

• No ≥0.3-point deterioration from 

baseline in PhysGA



What do you use for inflammatory arthritis in SLE after Hydroxychloroquine?

A Low dose steroids

B Rituximab

C Azathioprine

D Mycophenolate mofetil

E Belimumab

F Methotrexate

G JAKi



What do I do for SLE arthritis?

• Treatment depends on phenotype

• If CCP+/RF+/erosive:

• Then patient can be considered a RA overlap and treat like RA

• If reducible subluxations, non-erosive

• TNFis don’t work well (my opinion)



Baricitinib in active SLE (non renal)

Safety

No VTE signal (1 in 4mg bari)

No MACE, malignancy

Phase 3 SLE-BRAVE-II did not meet endpoint of SRI-4 

response. 

Key secondary endpoints were not met in either study.
https://investor.lilly.com/news-releases/news-release-details/updates-

olumiantr-baricitinib-phase-3-lupus-program-and-fda

https://investor.lilly.com/news-releases/news-release-details/updates-olumiantr-baricitinib-phase-3-lupus-program-and-fda


SLE-BRAVE-I and -II: Efficacy and safety of baricitinib in SLE

• 2 Phase 3, 52-week, multicenter DBRCTs: SLE-BRAVE-I (n=760) and SLE-BRAVE-II (n=775)1

– BARI 2 mg, 4 mg, or PBO + stable standard of care; glucocorticoid (GC) tapering encouraged

– Primary endpoint: SRI-4 response at Week 52 

– Baseline SLEDAI-2K: 10.1 for both trials

• Primary endpoint in SLE-BRAVE-II failed, as did all secondary endpoints in both trials

• Pooled safety of Phase 2/3 trials: no increased VTE or malignancy; numerically more dose-related SIE, HZ, and MACE2

aNonresponder imputation and multiple imputation. LLDAS, Lupus Low Disease Activity State; SRI-4, SLE Responder Index-4
1. Morand EF, et al. EULAR 2022, Copenhagen, POS0190; 2. Dorner T, et al. Ibid, POS0714

SLE-BRAVE-I SLE-BRAVE-II

Efficacy measure PBO 
(n=253)

BARI 2 mg 
(n=255)

BARI 4 mg 
(n=252)

PBO 
(n=256)

BARI 2 mg 
(n=261)

BARI 4 mg 
(n=258)

SRI-4 at Week 52, n (%)a 116 (46) 126 (50) 142 (57)* 116 (46) 120 (46) 121 (47)

SRI-4 at Week 24, n (%) 99 (39) 114 (45) 117 (47) 98 (39) 104 (40) 108 (42)

Severe flares (n, events) 38 (15) 34 (13) 26 (10) 26 (10) 29 (11) 29 (11)

Time to first severe flare, HR (95% CI) NA 0.8 (0.52, 1.32) 0.7 (0.40, 1.08) NA 1.1 (0.65, 1.89) 1.1 (0.67, 1.94)

GC sparing at Week 52 36 (31) 31 (29) 36 (34) 33 (32) 34 (30) 36 (34)

LLDAS at Week 52 66 (26) 65 (26) 74 (30) 59 (23) 62 (24) 65 (25)

*P=0.05 vs PBO
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PAISLEY: Deucravacitinib Phase 2 in SLE

*Significant vs PBO in multiplicity-controlled prespecified analysis. an patients with baseline CLASI-A score ≥10; MSK, musculoskeletal; 
MC, mucocutaneous; Sm, Smith; SOC, standard of care. Morand E, et al. EULAR 2022, Copenhagen, LB0004

• TYK2 mediates signaling of type I IFN, IL-23, and IL-12: 
key cytokines in SLE

• Deucravacitinib: oral TYK2 inhibitor

• Phase 2, 48-week DBRCT in active SLE on standard care

– PBO or Deucravacitinib (3, 6, 12 mg qd)

– Oral GC tapering to 7.5 mg/day required from Wk 8–20

• SLICC criteria for SLE; + ANA/anti-DNA/or anti-Sm; 
SLEDAI 2K ≥6; ≥1 BILAG A or >2 B from MSK or MC 
domain

• Primary endpoint: % patients achieving SRI-4 at Wk 32

• Safety: increased acneiform rash DEUC 12 mg – no signal 
for SAE, infections (SIE, TB, HZ), malignancy, MACE, VTE

• Lab abnormalities - no signal with Deucavacitinib

Efficacy outcomes (nonresponder imputation)

Primary endpoint, Week 32
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Chimeric antigen receptor (CAR)-T cell treatment in SLE1,2

Anti-CD19 CAR construct = FMC63 scFv, CD8-derived hinge region, TNFRSF19-derived transmembrane domain, 4-1BB co-stimulatory 

domain, CD3ζ intracellular domain

scFv, single-chain variable fragment 
1. Adapted from: Hucks G, et al. Blood Cancer Journal. 2019;9:10 
2. Adapted from: https://bpsbioscience.com/car-t-cell-therapy-technical-note
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• Patients with severe multiorgan SLE refractory to all therapies treated with anti-CD19 CAR-T cells 

– Stopped all SLE therapies (except low-dose prednisolone), conditioned with CYC/fludarabine, and then 
given single infusion of 1 × 106 CD19–CAR-T cells/kg of body weight

– % total CAR/total T cells (at Day 9): 11.5–59.1%
– Toxicity: fever; no other cytokine-release syndrome symptoms, neurotoxicity, or infections
– All patients in remission and able to stop prednisolone and immunosuppressives

CAR-T cell treatment of refractory SLE

CYC, cyclophosphamide

Schett G, et al. EULAR 2022, Copenhagen, OP0279

Patient, 
age, sex

Follow-up 
(months)

Baseline 
SLEDAI-2K

Follow-up
SLEDAI-2K

20 y, F 12 16 0, ANA/dsDNA neg

22 y, M 9 16 2, ANA/dsDNA neg

22 y, F 4 10 0

24 y, F 3 8 0

18 y, F 1 9 0
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Orelabrutinib: Bruton kinase inhibitor in SLE

• OREL: oral selective irreversible BTK inhibitor

• Phase 1b/2a 12-week DBRCT in SLE

– Safety, tolerability, PK/PD, biomarkers, efficacy

• OREL 50, 80, 100 mg or PBO + standard of care

– 55 patients; baseline SLEDAI-2K ≥5, auto-Ab+

• Results

– 24-hour almost complete BTK occupancy at all doses 

– Proportional increase in OREL plasma concentration 

– “Trends” in reduced proteinuria, dsDNA Abs, IgG, and 
B cells; increased C4 

– 3 treatment-related SAEs – 1 grade 3 (what were they?)

Li R, et al. EULAR 2022, Copenhagen, LB0005

SRI-4 response rates, Week 12 

(per-protocol population)
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Can SLE-DAS discriminate active drug from placebo in Phase 3 RCTs?

LDA, low disease activity
Jesus D, et al. EULAR 2022, Copenhagen, OP0147 

• Post hoc analysis of 2 Phase 3 trials of 
Belimumab (BLISS-52 and BLISS-76)

• BEL 1 and 10 mg/kg vs PBO in SLE

• No new BILAG A, ≥1 new BILAG B and no 
PhysGA increase of ≥0.3 if patients achieved 
SLE-DAS LDA/remission 

• SLE-DAS remission and LDA associated 
with improved HRQoL and fatigue

Attainment of SLE-DAS Boolean 

remission and LDA at Week 52

SLE-DAS calculator: http://sle-das.eu/



Integrated analysis of belimumab in SLE from 5 clinical trials

• Post hoc analysis in 3086 
patients from BLISS-52, 
-76, -NEA, -SC, and EMBRACE 
(BEL n=1869; PBO n=1217)

• BEL 10 mg/kg IV q4w or 
200 mg SC weekly vs PBO + 
standard of care

• SRI-4 response BEL vs PBO

– Week 8: 38.4% vs 33.3%; 
OR 1.25 (95% CI: 1.07, 1.46); 
P=0.0060

– Week 52: 54.8% vs 41.6%; 
OR 1.70 (95% CI: 1.46, 1.98); 
P<0.0001

AM, antimalarial; IS, immunosuppressive; SDI, SLICC/ACR Damage Index
Petri MA, et al. EULAR 2022, Copenhagen, POS0183
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1.71; P=0.0002
1.68; P<0.0001

OR vs PBO; P-value

Gray box = 95% CI for 

pooled population



Impact of stopping corticosteroids in SLE

• Retrospective US cohort study 2015–2019; 
12-month pre-index baseline, using IBM 
MarketScan Commercial/Medicare supplemental 
claims database

• 17,759 patients

• Evaluated flares (mild, moderate, severe), 
corticosteroid restarts, CS-free periods

• Higher BL cumulative corticosteroid dose → 
greatest risk of flare

• No information on concomitant therapy

Measure Mean (±SD) or % 

Prior to initial corticosteroid discontinuation

Duration of corticosteroid use, 
days

103.6 (±129.5)

Oral corticosteroid dose tertile
≤5 mg/day
6–20 mg/day
>20 mg/day

26.6 (±126.3) 
13.5%
58.6%
28.0%

After initial corticosteroid discontinuation

Corticosteroid treatment restart 73.2%

No corticosteroid treatment ≥6 
months

76.7%

Any flare
Mild-to-moderate
Severe

90.4%
72.4%
50.7%

Number of flares 6.9 (±6.4)
Phillips-Beyer A, et al. EULAR 2022, Copenhagen, POS0192

Outcomes in SLE patients treated with corticosteroid 



The information provided here is for scientific exchange purposes only as it includes details of an investigational medicine that has not been approved by Health Canada. AstraZeneca does not, under any circumstances, promote its products for off-label or unapproved uses

Sustained Efficacy and Safety of Iberdomide
to Week 52 in Patients with Active Systemic 
Lupus Erythematosus (SLE) in a Phase 2, 
Randomized, Placebo-Controlled Study

Merrill J, Werth V, Furie R, van Vollenhoven R, Majdan M, 
Weiswasser M, Korish S, Liu Z, Schafer P, Delev N

Merrill J, et al. ACR 2021



• Iberdomide: a high-affinity cereblon ligand that promotes proteasomal degradation of Ikaros
(IKZF1) and Aiolos (IKZF3), 2 key transcription factors linked to SLE.

Background/Rationale

Schmitt et al. Apoptosis 2002
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Improvement in individual mucocutaneous manifestations in patients with 
systemic lupus erythematosus treated with anifrolumab

• Background

• Anifrolumab is a fully human monoclonal antibody that binds to subunit 1 of the type I 
interferon (IFN) receptor, blocking the activity of type I IFN

• Approved in many countries for the treatment of SLE

Werth VF, et al. POS0367, EULAR 2022



Improvement in individual mucocutaneous manifestations in 
systemic lupus erythematosus treated with anifrolumab

• Data from Anifrolumab trials were used to 
determine the effects of specific features 
(mucocutaneous) of SLE 

• Combining data from TULIP-1 and TULIP-
2 RCTs

• Comparing Active vs placebo all added to 
standard of care

• Creating the CLASI responses

Werth VF, et al. POS0367, EULAR 2022



Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI)

• Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI) 

• Quantifies disease activity and damage in cutaneous lupus erythematosus (CLE). 

• Activity score is based on the degree of erythema, scale, mucous membrane lesions, and 
nonscarring alopecia.

https://jamanetwork.com/journals/jamadermatology/fullarticle/426652#:~:text=in%20disease%20activity.-

,The%20Cutaneous%20Lupus%20Erythematosus%20Disease%20Area%20and%20Severity%20Index%20(C

LASI,membrane%20lesions%2C%20and%20nonscarring%20alopecia.

https://jamanetwork.com/journals/jamadermatology/fullarticle/426652:~:text=in%20disease%20activity.-,The%20Cutaneous%20Lupus%20Erythematosus%20Disease%20Area%20and%20Severity%20Index%20(CLASI,membrane%20lesions%2C%20and%20nonscarring%20alopecia


Improvement in individual mucocutaneous manifestations in 
systemic lupus erythematosus treated with anifrolumab

Werth VF, et al. POS0367, EULAR 2022



Conclusions / Lessons Learned

• Anifrolumab is superior to placebo on mucocutaneous manifestations of SLE

• Reassuring to have consistent results of efficacy when symptoms/signs of SLE are sub-setted

• This is what a majority of our patients have as symptoms

• Skin, joints, oral/nasal ulcers

Werth VF, et al. POS0367, EULAR 2022



Do you treat to a target in SLE?

Yes

Sometimes

No 



If you do, what target do you use?

Remission

Low Lupus Disease Activity

Other



• Background

• Most patients with SLE are not in remission and have residual disease activity

• As in RA, pts with SLE with residual disease activity may or may not have treatment 
intensification

Gioti O, et al. EULAR 2022 POS0366



Cross sectional study of 3 

centres in Greece

Pts were categorized by their 

disease state and if 

treatment was intensified

Analyses by logistic 

regression and ROC analysis 

for SLEDAI-2K cut offs

Gioti O, et al. EULAR 2022 POS0366



Features of treatment intensification

Features are common and/or severe that 

require treatment intensification

Arthritis

Rash

Alopecia – but what treatment actually works?

Proteinuria

Half of active disease did NOT have Rx 

increased

The study may be underpowered for severe 

flares such as cytopenias, new RBC casts, 

etc

Gioti O, et al. 

EULAR 2022 

POS0366



Conclusions

• There are many pts with SLE who are not in remission

• Many of these do NOT have Rx altered

• ?Unmet need for appropriate Rx, Rx pathways and obtaining remission

Gioti O, et al. EULAR 2022 POS0366



Early improvement in SLE with belimumab predicts still being on Rx 

over time



Lessons Learned

• The 1000 Faces of Lupus registry has also shown unmet need where remission is often NOT 
obtained in prevalent pts with SLE1

• 1/3 had clinically important SLE activity. 

• % in LOW disease activity who moved to a higher activity level varied from 30% to 49% from 1 to 
3 years, and 54% at 5 years

• If in MOD to VHIGH activity, 2/3 were still active at 3 years

• Higher SLEDAI-2K at cohort entry remained a significant predictor of higher SLEDAI-2K in 
subsequent years.

Gioti O, et al. EULAR 2022 POS0366

1



N=4106 in combined SLE cohorts

Asia Pacific lupus collaboration

91 died

Mortality

Time in lupus low disease activity 

LLDAS

Time in Clinical Remission on 

treatment

CROT



Lupus Nephritis

Class I: Minimal mesangial lupus 

nephritis

Class II: Mesangial proliferative 

nephritis.

Class III: Focal lupus nephritis (active 

and chronic, proliferative and 

sclerosing)

Class IV: Diffuse lupus nephritis 

(active and chronic, proliferative and 

sclerosing, segmental and global)



Lupus nephritis: Advanced chronic kidney disease (CKD) risk factors

• All treated LN patients (confirmed clinically [>0.5 g/d 
proteinuria] or by biopsy) followed for ≥5 years

– Remission: proteinuria <0.5 g/d, no active sediment, 
creatinine ≤120% of baseline

– Flare: proteinuria >0.5 g/d after remission

• Results (n=418 patients)1,2  

– 66 patients (15.8%) developed stage IV/V (n=39/37) at 
mean 9.5 y follow-up

• CR within 1st year protects against advanced CKD

– 1 flare (2.7×) and ≥2 flares (3.6×) increased risk for advanced 
CKD

– Longer time on immunosuppressive medications (>3 y) 
after remission protects from advanced CKD

CR, complete remission; MDRD, Modification of Diet in Renal Disease Study equation

1.Tselios K, et al. EULAR 2022, Copenhagen, POS0740; 2. Tselios K, et al. Ibid, OP0140 
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• Early remission and flare prevention with prolonged 

immune suppressives maximizes renal survival in LN



Need to target rapid remission in lupus nephritis to preserve renal function 
over time



Can a patient with SLE and quiescent disease stop Hydroxychloroquine?



If you stop HCQ you are more apt to flare 
in SLE

Bernatsky, S, et al. ACR21,#0959



Do you stop MMF in SLE patients

If in remission, sustained

Only if contemplating pregnancy

If patient preference to have less medications



Withdrawal of MMF in lupus remission doesn’t 
result in more flares over 1 year



Can you stop MMF in SLE nephritis patients

If in remission, sustained

No

Don’t know



EULAR 2022, OP0280



EULAR 2022, OP0280



EULAR 2022, OP0280



EULAR 2022, OP0280



Conclusions

• There are potentially new mechanisms of action in SLE

• T2T improves SLE

• Withdrawal of Rx doesn’t always work

– Steroids

– MMF in SLE nephritis





Hydroxychloroquine Blood Levels Are Associated with Reduced SLE Disease Activity and 
Improvements in Cardiovascular Risk Factors

Laurence Magder1, Michelle Petri2 and Daniel Goldman2, 1University of Maryland, Baltimore, Baltimore, 2Johns Hopkins University School of 
Medicine, Baltimore, 

• High hydroxychloroquine (HCQ) blood levels over time are associated 
with retinopathy. 

• To determine HCQ levels needed to have good SLE disease activity

• Hopkins Lupus cohort of 10,370 clinic visits from 1095 SLE patients

Magder L, et al. ACR 2021 #1753



• 1000 ng/ml may be a good target to achieve protection without 
accruing a high risk of retinopathy.

• Higher HCQ blood levels were associated with:
• lower mean SLEDAI
• lower urine protein-creatine ratio 
• lower systolic blood pressure 
• higher platelet counts 
• .Within a patient, increases in HCQ concentration were associated with

• decreases in urine protein-creatinine ratio, 
• decreases in systolic blood pressure
• increases in platelets 
• Surprisingly, changes in blood concentration were not significantly associated with 

changes in skin or joint manifestations of SLE

Magder L, et al. ACR 2021 #1753



Would you do HCQ levels if you could?

• Are you impressed with the results?

79





SLE patients do not have an increased risk of  
flaring with COVID-19 vaccinations









Renal Lupus



Renal Lupus



Renal Lupus





?Future Rx in refractory SLE














