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Lupus Nephritis



Lupus Nephritis

• 22% of patients still develop renal failure at 10 years.

• Encouraging data with B cell-targets (belimumab, obinutuzumab).

• Oral drugs: convenience, lower cost. 

• Calcineurin inhibitors have long been used to treat lupus nephritis:
• Tacrolimus.

• Main concerns:
• increased risk of infection
• absence of long-term safety and efficacy data. 



Aurora borealis



FACT: 

Early reduction in proteinuria is the single best predictor of 
improved long-term outcomes in LN

LN treatment guidelines target at least 25% proteinuria reduction 
within 3 months and at least 50% reduction by 6 months after

Only 40% of patients are unable to achieve these treatment targets 
with current therapeutic options, most of which are used off label



Voclosporin

• A novel calcineurin inhibitor

• Advantages:
• No need for therapeutic drug monitoring
• More lipid and glucose effects
• Does not affect MMF concentrations



AURORA Trial Design

• 142 sites, 27 countries

• Kidney biopsy within 2 years that showed class III, IV, or V 

• Random assignment (1:1) to oral voclosporin (bid) or placebo

• All patients received MMF (1 g twice daily)

• Rapid glucocorticoid taper 



Primary Endpoint
• Complete renal response at 52 weeks 

• Definition: (a composite)

• Urine protein creatinine ratio of 0.5 mg/mg or less

• Stable renal function (defined as eGFR ≥60 mL/min/1.73 m2 or no confirmed 
decrease from baseline in eGFR of >20%)

• No rescue medication

• No more than 10 mg prednisone equivalent per day for 3 or more consecutive days 
or for 7 or more days during weeks 44 through 52 



Complete and partial renal response endpoints (ITT population)

Odds ratio 2.7; 
95% CI 1.6–4.3 (P<0.0001)



Secondary Endpoints:



Achievement of Urine Protein:Cr ratio target

Probability of UPCR of < 0.5 mg/mg

Probability of > 50% reduction
In UPCR from baseline



Subgroup
Analyses:
Primary 
outcome



Adverse 
Events



Conclusion:

Voclosporin in combination with MMF and low-dose prednisone led to 

a superior complete renal response rate compared to MMF 

and low-dose prednisone alone, 

with a comparable safety profile. 



R wrist monoarthritis in RA



• 40% of RA patients have poor clinical response (reasons unclear).
• B cell depletion works well for some patients.
• But more than 50% of patients with rheumatoid arthritis have low or absent 

CD20 B cells—the target for rituximab—in the main disease tissue (joint 
synovium).

• Peripheral blood biomarkers do not predict response to rituximab in practice. 
• Hypothesis: IL-6 receptor inhibitor tocilizumab would be more effective.



Study Aim & Endpoints
• To compare the effect of tocilizumab with rituximab in RA patients who 

had had an inadequate responses to anti-TNF
• Analysis stratified for synovial B-cell status. 

• Powered to test the superiority of tocilizumab over rituximab in the B-cell 
poor population at 16 weeks. 

• Primary endpoint: 
• 50% improvement in CDAI
• Major Treatment Response defined as achievement of low disease activity

• CDAI < 10



Design

• 48-week, multicenter, open-label, phase 4 RCT

• 19 sites, 5 countries (UK, Belgium, Italy, Portugal, and Spain) 

• Patients > 18 years 

• 2010 ACR/EULAR Criteria



Methods

• Baseline synovial biopsy
• Classified histologically as B-cell poor or rich. 

• Classified further by RNA sequencing to ensure accuracy of the 
stratification of B-cell poor and B-cell rich patients

• Assigned randomly (1:1) centrally to receive RTX or IV TCZ 



Histology & RNA sequencing

• Histological classification of baseline synovial biopsy (Bcell poor, Bcell
rich, germinal centre positive, or unknown) 

• Semi-quantitative scoring to determine expression of CD20 B cells, CD3 
T cells, CD138 plasma cells, and CD68 lining and sublining macrophages 

• RNA sequencing:



Differences According to Histology

•At 16 weeks in the B-cell poor population

• No difference in CDAI50% response between groups: 

• Rituximab group (17 [45%] of 38 patients) 
• Tocilizumab group (23 [56%] of 41 patients)

• Difference 11% [95% CI: –11, 33], p=0.31 



Differences According to RNA Seq classification

• 124 (77%) patients had RNA sequencing data available for analysis 
• 65 (52%) of whom were classified as B cell poor. 

• CDAI50% 
• Rituximab group 12 [36%] of 33 patients 
• Tocilizumab group 20 [63%] of 32 patients (p=0.035) 

• CDAIMTR 
• Rituximab group 4 [12%] of 33 patients 
• Tocilizumab group 16 [50%] of 32 patients (p=0.0012)



Results



Results

• Tocilizumab superior to RTX in CDAI50% improvement and in 
achievement of CDAI < 10 (low disease activity).  This was NOT 
predicted by the histological B-cell classification.   

• However, when classification was done with RNA sequencing, 
tocilizumab was superior to rituximab both for: 

• Primary outcome 
• Major treatment response
• Secondary outcomes



Conclusions:

1. Tocilizumab was better in patients classified as B-cell poor according 
to the RNA sequencing. 

2. The trial did not show that the B-cell depletion efficacy is higher in 
the B-cell rich population; however, the study was not statistically 
powered to show this. 

3. Replication and validation of the RNA sequencing-based 
classification required.  



Practical Implications:
• Not clear.

• We usually get to tocilizumab earlier, anyway.

• We know who would be a poor candidate for rituximab therapy…

• It is unclear who would be a GOOD candidate for rituximab compared 
with other biological agents and targeted synthetic DMARDs



QUESTION:

Can conventional synthetic DMARDs be tapered for RA patients in 
sustained remission?



Design

• Multicenter, randomized, parallel, open-label noninferiority study 
conducted 

• 10 Norwegian hospital-based rheumatology practices. 

• 160 patients with RA in remission for 12 months on stable csDMARDs. 

• Randomly assigned to half-dose csDMARDs (n = 80) or stable-dose 
csDMARDs (n = 80). 



Results

• Flare occurred in: 
• 19 patients (25%) in the half-dose csDMARD group 
• 5 (6%) in the stable-dose csDMARD group 

• Risk difference, 18% [95% CI, 7%-29%])

• Adverse events:
• 34 patients (44%) in the half-dose group 
• 42 (54%) in the stable-dose group, none leading to study discontinuation. 

• No deaths occurred. 



Cumulative Flares



Conclusion

Cutting csDMARD therapies in half 
substantially increases the risk of flare.
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ADVOCATE Phase 3 Study Design

Avacopan, 30 mg twice daily

CYC for 13 weeks followed by AZA, or RTX for 4 weeks

Avacopan-matching placebo twice daily

CYC for 13 weeks followed by AZA, or RTX for 4 weeks

‘Dummy Prednisone’ (a prednisone matching placebo)

Prednisone, 60 mg/day tapered to zero over 20 weeks

Avacopan Group
(N=166)

Prednisone Group
(Active Control)

(N=164)

AZA = azathioprine
CYC = cyclophosphamide
RTX = rituximab

8-Week Follow 
up

Randomized 
1:1

Primary Endpoint 2
Sustained Remission at 52 Weeks

Primary Endpoint 1
Remission at 26 Weeks

52-Week Treatment Period

GTI 26 wksGTI 13 wks





Avacopan group received 
2/3 less prednisone



Primary Efficacy Endpoint at 26 weeks:
Non-inferiority

Avacopan group: 72.3%  
Comparison group: 70.1% 



GTI
A standardized, weighted instrument that 

measures CHANGE in steroid toxicity



GTI: Two scores & a catalogue

Cumulative Worsening Score
(CWS)

Aggregate Improvement Score
(AIS)

Specific List



9 health domains

• Body mass index
• Blood pressure
• Glucose
• Lipids
• Bone mineral density

• Infection
• Steroid myopathy
• Skin toxicity
• Neuropsychiatric effects

Relevant.  Easy to measure. Already collected, anyway.



Why these domains?

1. Common

2. Important 

3. Likely to change



Specific List: Catalogue of Damage

1. Less common

2. Unlikely to change

3. Not easy to measure

EXAMPLES:
• Avascular necrosis
• Bone fracture
• Cataracts



Each Domain is weighted
DOMAIN: Glucose Tolerance Weight

Increase in HbA1c AND increase in medication (WORSENING) +44



Each CWS/AIS Domain is weighted
DOMAIN: Glucose Tolerance Weight

Increase in HbA1c AND increase in medication (WORSENING) +44

Increase in HbA1c OR increase in medication (WORSENING) +32



Each CWS/AIS Domain is weighted
DOMAIN: Glucose Tolerance Weight

Decrease in HbA1c AND decrease in medication (IMPROVEMENT) -44



Each CWS/AIS Domain is weighted
DOMAIN: Glucose Tolerance Weight

Decrease in HbA1c AND decrease in medication (IMPROVEMENT) -44

Decrease in HbA1c OR decrease in medication (IMPROVEMENT) -32



Improvement & Worsening Weighted Equally

McDowell PJ et al. J Allerg Clin Immunol Pract. 2021 (January)

DOMAIN: Glucose Tolerance Weight

Increase in HbA1c AND increase in medication (WORSENING) +44

Increase in HbA1c OR increase in medication (WORSENING) +32

NO SIGNIFICANT CHANGE 0

Decrease in HbA1c OR decrease in medication (IMPROVEMENT) -32

Decrease in HbA1c AND decrease in medication (IMPROVEMENT) -44



WORSENING SCORE (CWS)

• New toxicities added
• ALL toxicities retained – even if resolved



Jayne et al. N Engl J Med. 2021; 384: 599-609  

Worsening Score:
• P = 0.01     (13 weeks)
• P = 0.0002 (26 weeks)



FACT
Many patients have baseline steroid toxicity

IMPROVEMENT SCORE (AIS)

• New toxicities added
• Resolved toxicities are removed



Improvement Score:
• P = 0.003  (13 weeks)
• P = 0.008  (26 weeks)



Minimum Clinically Important Difference
(MCID) 

Based on the standard error of measurement (SEM): 
- smallest change likely to reflect a true difference. 

510 clinical assessments (variety of inflammatory diseases) by 34 clinicians.  

McDowell PJ et al. J Allergy CIin Pract. 2021 (Jan); 365-72 & supplement



MCID = 10 points



ADVOCATE TRIAL



All GTI Domains performed well



GTI Cumulative Worsening Score:
By Domain
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GTI AGGREGATE IMPROVEMENT SCORE: 
BY DOMAIN
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Lower Incidence of Glucocorticoid Toxicity in Avacopan Group  

*Based on EULAR recommendations (van der Goes et al., 2010; Duru et al., 2013)

Avacopan
(N=166)

n (%)

Prednisone
(N=164)

n (%)
Difference
% (95% CI)

Any AE of glucocorticoid use* 110 (66%) 132 (81%) -14.2 (-23.7, -3.8)

Cardiovascular 72 (43%) 85 (52%) -8.5 (-19.2, 2.6)

Dermatological 14 (8%) 28 (17%) -8.6 (-16.2, -1.0)

Endocrine / Metabolic 23 (14%) 48 (29%) -15.4 (-24.3, -6.0)

Gastrointestinal 3 (2%) 4 (2%) -0.6 (-4.6, 3.1)

Infectious 22 (13%) 25 (15%) -2.0 (-9.9, 5.7)

Musculoskeletal 19 (11%) 21 (13%) -1.4 (-8.7, 5.9)

Ophthalmological 7 (4%) 12 (7%) -3.1 (-8.7, 2.1)

Psychological 27 (16%) 39 (24%) -7.5 (-16.5, 1.3)
§ Difference between groups mainly due to AEs of weight increased, insomnia, hyperlipidemia, adrenal 

insufficiency, blood glucose increased, and irritability



Summary of 26-Week Results





Design

• 24-week phase 3 trial

• Randomized 1:1:1:1: 
• Oral upadacitinib 30 mg daily 
• Oral upadacitinib 15 mg daily
• Subcutaneous adalimumab 40 QOW
• Placebo 

• Primary endpoint: ACR20

• Secondary endpoints: ACR50, ACR70



Outcomes



Adverse Events



Conclusions:

• The percentage of patients with psoriatic arthritis who had an ACR20 
response at week 12 was significantly higher with 15-mg or 30-mg 
upadacitinib than with placebo. 

• The 30-mg dose but not the 15-mg dose was superior to adalimumab.

• Adverse events were more frequent with upadacitinib than with 
placebo.





Design: the SENSCIS trial

• Randomized, double-blind, placebo-controlled trial
• Oral nintedanib 150 mg twice daily or placebo for at least 52 weeks
• Primary Endpoint: Rate of decline in FVC over 52 weeks by 

mycophenolate use at baseline. 
• Post-hoc analysis: proportion of patients with an absolute decrease in 

FVC of at least 3.3% predicted at week 52. 
• Annual rate of decline in FVC using a random coefficient regression 

model including anti-topoisomerase I antibody status, age, height, 
sex, and baseline FVC as covariates. 



Adjusted Annual Rate of Decline in FVC



Mean Absolute Change from Baseline in FVC



Absolute Change in FVC % Predicted



Conclusions:

• Nintedanib reduced the progression of ILD with or without MMF in 
patients with SSc-ILD. 

• The adverse event profile of nintedanib was similar in the subgroups 
by MMF use. 

• Nintedanib and MMF are synergistic and safe.  

• Initial combination therapy versus a sequential approach? 



Summary of THE YEAR:

• Voclosporin + MMF is effective and safe in lupus nephritis

• RNA sequencing of synovial biopsies: glimpse of the future?

• Reducing csDMARDs during stable remission: generally a bad idea

• Avacopan illustrates strong potential role for complement inhibition in AAV
• AND spares GC toxicity

• Upadacitinib underscores the role of JAKs in PsA

• Nintedanib + MMF is a hopeful step forward in SSc-ILD



The Messi Award


