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OBJECTIVES

Introducing the immune system
• Innate immunity   
• Adaptive immune cells

A few new things to be aware of
• Where is the immune system?
• B cell maturation factors
• The plastic T cell subtypes

A few cases with possible therapeutic implications
Conclusions
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Parts of the immune system

NK cells

Neutrophils

Macrophages

Eosinophils

Basophils

Dendritic 

cells

suPAR

ApoL1

Complement

Innate immunity

PRR >>inflammation

B cells

T cells

Antibodies

Adaptive immunity 

Antigen-driven >> long-lasting immunity

Cytokines

and

Chemokines
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Where is the immune system?
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Where is the immune system?

Gut-associated lymphoid tissue samples 
antigens from the gut lumen

• Critical site of defense
• Critical site tolerance vs effector responses

Ahluwalia et al Scan J. Gastroenterol 2017 and Boston University Histology
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9 month
Double blinded treatment 

Nefecon 16mg/d vs Placebo

NefIgArd – Efficacy and safety of a targeted-release formulation of 
budesonide in patients with IgA nephropathy (NefIgArd): 2-year 
results from a randomized phase 3 trial

Lafayette et al Lancet 2023; 402: 589-70

Outcomes
- Primary = time-weighted eGFR
- Secondary  = -30% eGFR or ESRD
Completed treatment for 9 months

- Nefecon group (16mg/d)
 158/182 (87%)
- Placebo group
165/182 (91%)

Adherence to treatment (80% of 
capsules taken) was high (94%)

Screening
Optimized and 

Stable RAS blockade

15 month
Double blinded follow-

up
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NefIgArd – Efficacy and safety of a targeted-release formulation of 
budesonide in patients with IgA nephropathy (NefIgArd): 2-year 
results from a randomized phase 3 trial

Lafayette et al Lancet 2023; 402: 589-70
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Adaptive immunity: TNF family members 
regulate maturation and growth of B cells

TACI
BAFF-R

BCMA



11

Adaptive immunity: TNF family members regulate 
the maturation and growth of B cells

MacKay and Browning Nat Rev Immunol 2002
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APRIL and IL-6 synergistically activate IgA producing cells 
to induce aberrant IgA glycosylation

Makita et al KI 2020
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APRIL and IL-6 synergistically activate IgA producing cells 
to induce aberrant IgA glycosylation

Makita et al KI 2020

Blocking APRIL

Stimulating APRIL
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A Phase 2 Trial of Sibeprenlimab (an APRIL inhibitor) in 
Patients with IgA Nephropathy

Mathur et al NEJM 2023 + Perkovic et al Visionary Study 

Galactose-deficient IgA1 and IgA levels at Month 12 
of Siberprenlimab/placebo

Change in 24-hour urine PCR during treatment with
Siberprenlimab/placebo
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Adaptive immunity: T cell personalities and immune 
functions

All have TCR

All are antigen driven

Suppressed immune
responses

Enhance immune
responses
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Q1. A 62-year-old woman presents with ANCA-associated RPGN.  
Which of the following factors IS LEAST LIKELY to contribute to the 
severity of her glomerular injury?

1) Neutrophils 

2) B cells and plasma cells

3) Complement C5a

4) The complement membrane attack 

complex (C5b-9)

5) Autoantibodies targeting proteinase 3 

or myeloperoxidase

Thanks Joel Henderson
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Complement activation

Modified from Conde et al Front Microbiol 2017
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C5aR is requires for neutrophil recruitment to 
glomeruli and crescent formation

Wild-type

C5aR-/-

Schreiber et al. JASN 2009;20:289-298
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C5aR but not the MAC is requires for 
crescent formation

Hong Xiao et al. JASN 2014;25:225-231

C5aR-/-                               C6-/-                       C5aR-/- with hC5aR                      
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C5aR inhibition in human AAV

Jayne et al for the ADVOCATE Study group 
NEJM 2021
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Q1. A 62 year-old woman presents with ANCA-associated RPGN.  
Which of the following factors IS LEAST LIKELY contribute to the 
severity of her glomerular injury?

1) Neutrophils 

2) B cells and plasma cells

3) Complement C5a

4) The complement membrane attack 

complex (C5b-9)

5) Autoantibodies targeting proteinase 3 

or myeloperoxidase
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Q2. A 24-year-old woman presents with nephrotic range 
proteinuria and an active urinary sediment.  She complains of 
photosensitivity, hair loss and arthritis

Which of the following are likely targets that 
may ameliorate disease
1) The TNF pathways
2) Type 1 interferon pathways
3) C2
4) B cell activation factor (BAFF)
5) B cells
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Anti-TNF induced lupus

Williams, Galdola and Edwards Rheumatology 2009

61-84%

Cut. Lupus

< 9 %

Renal dis.
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Complement activation

Modified from Conde et al Front Microbiol 2017
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C2 and C4 deficiency is strongly associated with SLE risk

Bryans and Wu Curr. All. Asthma Rep 2014
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Lupus -Targeted therapy

Immune-complex disease

with tissue damage

BAFF <<< Belimumab

Type 1 IFN <<< Anifrolumab

Type 1 IFN, IL12 and IL23 <<< 

Deucravacitinib (Tyk2 inhibition)

pDCs

CD20 <<< Rituximab/Obinutuzumab

T cell function <<< CNI
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Type 1 interferon as a target in SLE

Emily C. Baechler et al. PNAS 2003;100:2610-2615

Lynda Bennett et al. J Exp Med 2003;197:711-723
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Treatment of lupus nephritis: Anifrolumab phase 1-2

Furie et al  Arthritis and Rheumatol 2016

Kalunian et al Arthritis & Rheumatol 2023
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Anifrolumab safety – cumulative risk of Herpes Zoster

Raj Tummala et al. Lupus Sci Med 2021;8:e000464
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Anifrolumab safety

Kalunian et al Arthritis & Rheumatology 2023
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Targeting B cell activation is effective 

Furie et al NEJM 2020

Renal event or Death

Complete Remission
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Rituximab in lupus nephritis – LUNAR III

Rovin et al for the LUNAR group Arthritis and Rheumatism 2012
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Obinutuzumab added to SOC increased CRR at 104 weeks in 
a phase 3 RCT of patients with lupus nephritis

Furie at al Ann Rheum Dis 2022 

n=63

n=62
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Allogeneic anti-CD19 CAR-T cells induce remission in 
refractory lupus

Yang et al Cell Research May 2025 

and Muller et al NEJM 2024
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Q2. A 24 year-old woman presents with nephrotic range 
proteinuria and an active urinary sediment.  She complains of 
photosensitivity, hair loss and arthritis

Which of the following are likely targets that 
may ameliorate disease
1) The TNF pathways
2) Type 1 interferon pathways
3) C2
4) B cell activation factor (BAFF)
5) CD20+ B cells – Obinutuzumab/CAR-T cell
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TAKE HOME MESSAGES

Introducing the immune system
• Innate immunity   
• Adaptive immune cells

A few new things to be aware of
• MALT and GALT
• BAFF and APRIL as important B cell maturation regulators
• T cell subtypes 

‒ effector T cells (Th1, Th2 and Th17) vs regulatory T cells

A few cases with possible therapeutic implications
• The role of C5a and the C5aR in AAV
• Targeting specific cell types and cytokine pathways in autoimmune kidney disease like 

IgA nephropathy and lupus nephritis
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