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Immune system

• The immune system developed to fulfil the primary function of protecting hosts 
from infectious agents and diseases. 

• There are, however, two major areas in which immune system leads to 
pathology: 
• first, immune deficiency syndromes in which there is an inability of one or more 

components of the immune system to respond in a protective fashion to a pathogen

• second autoimmune diseases; the failure to distinguish self from non-self. 

The immune system mistakenly attacks healthy cells, tissues, and organs
because of the loss of immune tolerance such as in SLE and ANCA- associated
vasculitis (AAV)



What Is Systemic Lupus Erythematosus (SLE)?

SLE is a progressive, systemic autoimmune disease that results in 
inflammation and organ damage, commonly presenting with rash, joint 
pain, and fever. 

The pathogenesis of SLE is complex, but thought to be an interaction of 
genetic predisposition, environmental triggers, immune dysfunction leading 
to a loss of tolerance to self-antigens.

• Type 3 hypersensitivity reaction, with polyclonal activation of B-cells with 
the production of autoantibodies against DNA.

• Complement factors and cytokines also play a key role.

• It is a debilitating disorder, characterized by: - acute flares, 

- remission

- and relapses, 



What Are Some Characteristics of Patients with SLE
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Fava A, Petri M. Systemic lupus erythematosus: Diagnosis and clinical management. J Autoimmun. 2019 Jan;96:1-13. doi: 10.1016/j.jaut.2018.11.001. Epub 2018 
Nov 16. PMID: 30448290; PMCID: PMC6310637.



Common Signs and Symptoms of Lupus

The clinical picture is highly heterogeneous as lupus can affect any part of the body. 
The symptoms of lupus vary from pts to pts and are mainly constitutional.

• Extreme fatigue

• Unexplained fever

• Arthralgies, muscle pain

• Weight loss

• Unusual loss of hair

• Raynaud’s phenomenon

• Photosensitivity rushes

• Skin rashes, discoid lesions

• Oral or nasal ulcers

• Atypical chest pain(pleuritis)

• Chronic headache

• Memory problem

• Behavioural changes

• Eye disease

• Hemtological problems

• In case of kidney involvement
hematuria, proteinuria, 
edema…



Labs

Antibodies

• antinuclear antibody (ANA)
• best initial test
• high sensitivity but low specificity

• anti-double-stranded DNA (dsDNA) antibody
• often rises during flares
• high specificity but low sensitivity
• poor prognostic factor

• anti-Smith antibody
• high specificity (more than anti-dsDNA) but low

sensitivity

• antihistone antibody
• high sensitivity for drug-induced lupus

• lupus anticoagulant
• increases the risk for thrombi and miscarriages
• associated with antiphospholipid syndrome

Complement levels
↓C3, C4, and CH50

↑ erythrocyte sedimentation rate

Pancytopenia: leukopenia, 
thrombocytopenia, or hemolytic anemia

Urinalysis + eGFR
• proteinuria or hematuria may indicate renal disease

The diagnosis of SLE is based on a combination of typical clinical 
signs and laboratory studies (positive serological results).



Classification criteria for systemic lupus erythematosus.

2019 European League Against Rheumatism /American College of 

Rheumatology classification criteria for systemic lupus erythematosus

Martin Aringer et al. Ann Rheum Dis 2019;78:1151-1159

Diagnosis is often difficult or delayed. 

Given the wide heterogenecity of clinical
manifestations of lupus, classification 
criteria have been developed.



Lupus nephritis (LN)

• Inflammation of the kidney caused by anti-DNA antibody deposition in the
glomeruli and tubuloint., result a nephritis or a nephrotic syndrome.

• Lupus nephritis typically develops within 5 years of initial lupus symptoms

• Up to 45% of lupus patients will eventually develop lupus nephritis. 

• More common (x3-5 times) in African-American decent than white
counterparts

• Of these 70% patients with LN are class III, IV, or V

• Up to 30% of LN pts progress to kidney failure w/i 15 yrs of diagnosis

• LN increases the risk for kidney failure and mortality in patients with SLE

Somers et al. Arthritis Rheum. 2014;66(2):369-378.
Dall’Era et al. Arthritis Rheum. 2017;69(10):1996-2005.



Clinical features and histological patterns of lupus nephritis
“the great imitator” 



Celebrities Who Struggle with Lupus
Selena Gomez

Lady Gaga Toni Braxton

Nick CannonSeal Kristen Johnston

Trick Daddy Maurissa Tancharoen

“Every single day is a gift, and I don’t take one second of it for granted” Maurissa Tancharoen



Approach to the diagnosis of kidney involvement in SLE

- Number of different biomarkers are under investigations (e.g. urinary sCD163) but
none of them are perfect. - No single biomarker predicts the development of LN or
disease flares in patients with quiescent disease.
- Proteinuria, hematuria, urinary sediment analysis, and serum creatinine (with 
estimated GFR) could help to recognize kidney involvement in lupus and remain 
important to diagnose LN and monitor response to therapy.

- The diagnosis of LN should be confirmed by kidney biopsy. Combination of light
microscopy with immunofluorescence („full-house” staining) usually sufficies to make
the diagnosis of LN.

Rovin et al. Kidney Int. 95:281-295, 2019.
DOI:https://doi.org/10.1016/j.kint.2018.11.008

https://doi.org/10.1016/j.kint.2018.11.008


2019 EULAR/ERA-EDTA Recommendations to Optimize
Kidney Function Based on Proteinuria Reduction

• Patient baseline proteinuria did not predict long-term kidney function outcomes.

• Proteinuria decrease alone was a good marker of long-term kidney outcome.

• Reducing proteinuria is very important! How fast goes down not the baseline values.  

• Treatment aims for optimisation (preservation or improvement) of kidney function, 
accompanied by a reduction in proteinuria of at least 25% by 3 months.

Fanouriakis et al. Ann Rheum Dis. 2020;79(6):713-723.
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The diagnosis of LN should be confirmed by renal biopsy.

• Renal biopsy is essential to confirm:
• the diagnosis,  exclude alternative causes, evaluate for active inflammation versus 

irreversible damages, inform prognosis, and guide treatment. 

• Lupus nephritis is classified based on clinico-pathological correlations.

• The Renal Pathology Society/International Society of Nephrology (RPS/ISN) 
classification include 6 classes: 

1. minimal mesangial lupus nephritis, 

2. mesangial proliferative, 

3. focal proliferative, 

4. diffuse proliferative, 

5. membranous nephropathy, 

6. advanced sclerosing lupus nephritis



Class Classification Features

Class I Minimal mesangial Normal light microscopy findings; abnormal electron microscopy findings

Class II Mesangial proliferative
Purely mesangial hypercellular on light microscopy, with mesangial immun 

deposit

Class III Focal proliferative

< 50% of glomeruli involved typically with focal subendothelial

immune deposits, with or without mesangial alterations.

Class III lupus nephritis is further subclassified as follows:

•Class III (A), focal proliferative: Active lesions

•Class III (A/C), focal prolif. and sclerosing: Active and chronic lesions

•Class III (C ) (focal sclerosing): Chronic lesions

Class IV Diffuse proliferative

≥50% of glomeruli involved; typically with diffuse subendothelial

immune deposits, with or without mesangial alterations.

classified segmental or global; treated aggressively
Class IV lupus nephritis is also further subclassified, as follows:

•Class IV-S: Diffuse segmental proliferative

•Class IV-G: Diffuse global proliferative

•Class IV-S or IV-G, active (A) or chronic (C)

Class V Membranous
Predominantly nephrotic disease
subepithelial immune deposits

Note: Class V may occur with class III or IV

Class VI Advanced sclerosing
≥90% of glomeruli involved without residual activity
Chronic lesions and sclerosis

International Society of Nephrology 2003 Revised Classification of SLE Nephritis



„Holistic approach”
The optimal treatment of SLE goes far beyond 
immune-mediated drug therapies,
since the goals of treatment should include:
• patient survival, 
• prevention of disease flares, 
• prevention of organ damage, 
• management of comorbidities
• and improvement in disease-related quality of life.

Treatment of lupus is often dictated by the specific 
organ involvement.

Treatment begins with accurate and early diagnosis of this condition

Hans-Joachim A et al. KI (2016) 90, 493–501; 

Every flare of LN in patients with lupus has a 
significant impact on kidney function, as it
accelerates the gradual nephron loss .



Renal and Patient Survival depends upon
Renal Response to Therapy

10-year patient survival: 95% CR; 76% PR; 41% NR 10-year kidney survival: 94% CR; 45% PR; 19% NR

Patient Survival Based on Response Status Kidney Survival Based on Response Status

Chen et al. Clin J Am Soc Nephrol. 3(1):46-53 2008
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Between KDIGO 2021 and 2023 Update

KDIGO 2021 Clinical Practice Guideline for the Management of 
Glomerular Diseases Chapter 10: Lupus nephritis

KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT 
OF LUPUS NEPHRITIS 

PUBLIC REVIEW DRAFT 
MARCH 2023



Treatment priorities in general from different perspectives

Lupus is a chronic disease, and patients with lupus require lifelong medical 

treatment, so it is important to take into account patient-related factors. 

Physicians 

1. Guidelines positioning 

2. Efficacy 

3. Reduced target organ damage

4. Safety 

5. Tolerability

Patient’s aspects:

1. Tolerability 

2. Tolerability 

3. Tolerability 

4. Efficacy 

5. Availability



Treatment priorities in general from different
perspectives - taking into account a human factor

Physicians 

1. Guidelines positioning 

2. Efficacy 

3. Reduced target organ
damage

4. Safety 

5. Tolerability

Patients

1. Tolerability 

2. Tolerability 

3. Tolerability 

4. Efficacy 

5. Availability



Adjunctive therapies to manage LN

These treatments should be considered in all 
patients to minimize the risk of complications 
related to lupus nephritis or its treatment.

- Antimalarial immunomodulators, such as
Hydroxychloroquine (HCQ) are often used alongside 
steroids for acute flares.
It can favorably regulate the immune system in SLE 
without increasing the risk of infection or malignancy.
It can be used without contraindications in all patients 
with SLE.
Side effects include a risk of retinopathy. 

Management is often dictated by specific organ involvement



Approach to immunosuppressive treatment for patients 
with Class I or Class II LN 

KDIGO 2021 = KDIGO 2023



Therapy to manage proliferative LN

The management of proliferative lupus nephritis involves:

1. an induction remission phase focused on preventing the 
development of irreversible damage, 

2. followed by a maintenance phase to control long-term lupus 
activity.



Therapy of lupus nephritis Induction remission phase

The first several moves of an opening is simply 
most likely, they’ll follow one of classic sequences. 



Initial therapy of active Class III/IV lupus nephritis 

KDIGO 2023 recommends treatment with glucocorticoids plus either one of the 
following: 

 mycophenolic acid analogues (MPAA); 
 low-dose intravenous cyclophosphamide; 
 belimumab and either MPAA or cyclophosphamide; 
 MPAA and a calcineurin inhibitor (voclosporin, tacrolimus, or cyclosporine) 

KDIGO 2021_ Recommendation 10.2.3.1.1: We recommend that patients with active Class 
III or IV LN, with or without a membranous component, be treated initially with 
glucocorticoids plus either low-dose intravenous cyclophosphamide or MPAA (1B).

KDIGO 2021 ≠ KDIGO 2023



KDIGO 2023



Initial therapy of active Class III/IV lupus nephritis 

• Other therapies, such as:
• azathioprine or leflunomide combined with glucocorticoids, may be 

considered in situations of :
• patient intolerance, 

• lack of availability, 

• and/or excessive cost of standard drugs,  

• at high-risk for progression to kidney failure. 

• Azathioprine was inferior to mycophenolate in the ALMS trials and 
equal in the MAINTAIN trial. Azathioprine remains an excellent 
choice to control renal and extrarenal disease during pregnancy

KDIGO 2023



Maintenance therapy for Class III and Class IV lupus nephritis 
• KDIGO recommends that after completion of initial therapy, patients should be placed on 

MPAA for maintenance (1B). 

• Azathioprine is an alternative to MPAA in patients who do not tolerate MPAA, who do not 
have access to MPAA, or who are considering pregnancy. 

• Glucocorticoids should be tapered to the lowest possible dose

• The total duration of initial plus combination maintenance immunosuppression for 
proliferative LN should be ≥ 36 months.



A suggested approach to the management of pure Class V LN 

KDIGO 2021 = KDIGO 2023



Management of unsatisfactory response to treatment 

Repeat KBx could be performed in case of:
- a renal flare

- inadequate response to therapy
- or a treatment failure

- To detect histological class transformation
which often leads to changes in therapy. 

- Whether more or less ISU is needed.



Vasculitis
Names Proposed by the Chapel Hill 

Nomenclature System

ANCA-associated vasculitis (AAV) is a 
the most common primary systemic 
small-vessel vasculitis affecting
multiple organs. 

Renalinvolvementoften leadsto
ERSD and increasesmortality.  



Pathophysiology of AAV

Vasculitis mediated by neutrophils, 
rather than immune complexes. 



ANCA-associated vasculitis can affect any tissue and organ in the body. 
Resulting in vascular destruction and tissue necrosis.

Capillaries: Venules: Arteries:

• Glomerulonephritis • Purpura • Mononeuritis multiplex

• Pulmonary capillaritis • Medullary angiitis • Skin nodules and ulcers

Glomerular capillaries

(ANCA-associated
glomerulonephritis)

Necrosis

Crescent

Small arteries in multiple
organs (arteritis)

Pulmonary alveolar
capillaries (capillaritis)

Venules in many
organs (venulitis) 



The major clinico-pathological categories of AAV: 
1. GRANULOMATOSIS WITH POLYANGIITIS (GPA) 
is a necrotizing granulomatous c-ANCA/PR3-associated 
vasculitis affecting the upper respiratory tract, lungs, 
kidneys, and skin with higher relapse rate.

2. MICROSCOPIC POLYANGIITIS (MPA) is a systemic
necrotizing p-ANCA/MPO-associated vasculitis
affecting the lungs, kidneys, and skin.  
Without granulomatusos inflammation
& no upper respiratory involvement. 

3. EOSINOPHILIC GRANULOMATOSIS WITH POLYANGIITIS (EGPA)
is characterised by asthma and eosinophilia, associated with P-ANCA/MPO

Anti-Neutrophil Cytoplasmic Antibody -Associated Vasculitis (AAV)



Secondary ANCA associated vasculitis

“Atypical” pathology and clinical findings in ANCA associated GN may suggest a 
secondary cause. 

Primary ANCA vasculitis “Pauci-immune crescentic GN”, PR3 vs MPO / GPA vs MPA

Secondary ANCA vasculitis associated with:
• AUTOIMMUNE DISORDERS (Anti-GBM, RA, Sjögren syndrome, Systemic sclerosis)

• DRUGS (etanercept – propylthiouracil, levamisole, hydralazine, allopurinol, sulfasalazine)

• INFECTION (Cat scratch disease, Legionnaire disease, Invasive amebiasis, Leptospirosis, 
Ehrlichiosis, Malaria, Tuberculosis, HIV infection, Hepatitis C, Parvovirus B19, Aspergillosis)



Phenotypes of AAV

• Renal involvement is heterogenous:

• Extra-renal:
• ENT (GPA/PR3)

• Nasal discharge

• Nasal polyps

• Sinusitis

• Recurrent otitis

• Persistent cough

• Pulmonary
• Pneumonia

• Hemorrhage

• Cavity

• Bronchiectasis

• Constitutional
• Fever

• Malaise

• Weight loss

• Arthalgia, myalgia

• Skin lesions



Diagnostic approach to ANCA-associated vasculitis

The diagnosis of AAV starts with thinking of it.
ANCAs are unique biomarkers that support the diagnosis of AAV. 
But 10-20% of the patients with AAV are ANCA negative. 

Molnár A, Studinger P, Ledó N. Diagnostic and 
Therapeutic Approach in ANCA-Associated
Glomerulonephritis: A Review on Management 
Strategies. Front Med (Lausanne). 2022 Jun
3;9:884188.

Indirect immunofluorescence
commonly the initial screening test, 
more sensitive

high-quality ELISA is preferred, 
more specific



Biopsy can be performed „when feasible” but it remains the gold
standard in the diagnostic process.
In kidney biopsy crescentic glomerulonephritis is categorized by immune staining 
patterns as: 

Strong linear, glomerular 
basement staining

Anti-GBM Mediated Immune Complex Mediated 

Granular staining

Pauci-Immune

Trace staining for antibodies on 
immunofluorescence. 
Negative or weak immune staining

> 90% ANCA +

Celullar crescent formation





Between KDIGO 2021 and 2023 Update

KDIGO 2021 Clinical Practice Guideline for the Management of 
Glomerular Diseases Chapter 9: Antineutrophil cytoplasmic
antibody (ANCA)-associated vasculitis

KDIGO 2023 CLINICAL PRACTICE GUIDELINE FOR THE MANAGEMENT OF 
ANCA-ASSOCIATED VASCULITIS 

PUBLIC REVIEW DRAFT 
MAY 2023 



Induction therapy in AAV with kidney involvement

KDIGO 2021 = KDIGO 2023



Remission induction therapy in ANCA-associated GN - KDIGO 2021

Molnár A, Studinger P, Ledó N. Diagnostic and Therapeutic Approach in ANCA-Associated
Glomerulonephritis: A Review on Management Strategies. Front Med 2022 Jun 3;9:884188.



Induction therapy in AAV with kidney involvement -
Glucocorticoids

Practice Point 9.3.1.6: Recommendations for oral glucocorticoid rapid tapering

PEXIVAS trial, Walsh M. et al. N Engl J Med 2020; 382:622-631

A reduced-dose regimen of glucocorticoids was non-inferior 

to a standard-dose regimen with respect to death or ESKD

KDIGO 2021 = KDIGO 2023Acclerated taper GC regimen



Remission induction therapy in ANCA-associated GN - KDIGO 2021

Molnár A, Studinger P, Ledó N. Diagnostic and Therapeutic Approach in ANCA-Associated
Glomerulonephritis: A Review on Management Strategies. Front Med 2022 Jun 3;9:884188.



Induction therapy in AAV with kidney involvement
CYC or RTX?

• Recommendation 9.3.1.1: We recommend that glucocorticoids in combination with 
cyclophosphamide or rituximab be used as initial treatment of new-onset AAV (1B).

KDIGO recommendation does not declare superiority RTX over CYC, but provide factors
to consider while choosing either of them:

KDIGO 2021 = KDIGO 2023



Remission induction therapy in ANCA-associated GN - KDIGO 2021

Molnár A, Studinger P, Ledó N. Diagnostic and Therapeutic Approach in ANCA-Associated
Glomerulonephritis: A Review on Management Strategies. Front Med 2022 Jun 3;9:884188.



Induction therapy in AAV with kidney involvement -
Avacopan (C5a receptor antagonist)

Practice Point 9.3.1.7: Avacopan may be used as an alternative to glucocorticoids. 

Patients with an increased risk of glucocorticoids toxicity are likely to have the most 
benefit from avacopan. Patients with lower GFR may benefit from greater GFR recovery.

Change in Renal Function Through Week 52 in Patients witheGFR<30 mL/min/1.73 m2 at Baseline in the 

ADVOCATE Trial

Delta: 5.5ml/min

KDIGO 2023



Induction therapy in AAV with kidney involvement
- Plasma exchange

• The addition of PEX to standard therapy is a controversial issue. 
• MEPEX trial: PEX improved renal outcome.
• PEXIVAS trial: PEX did not reduce the risk of kidney failure or death
• KDIGO guideline: Practice point not a recommendation. 



Induction therapy in AAV with kidney involvement
- Plasma exchange

vs KDIGO 2021:

Practice Point 9.3.1.8: Consider plasma exchange for patients with SCr >5.7 mg/dl (500 mmol/l) 
requiring dialysis or with rapidly increasing SCr, and in patients with diffuse alveolar hemorrhage 
who have hypoxemia.

Practice Point 9.3.1.9: Consider plasma exchange for patients with SCr >3.4 mg/dl 
(300 μmol/l) requiring dialysis or with rapidly increasing SCr, and in patients with 
diffuse alveolar hemorrhage who have hypoxemia. 

KDIGO 2021 ≠ KDIGO 2023



AAV maintenance therapy. 
• Recommendation 9.3.2.1: We recommend maintenance therapy with either rituximab or 

azathioprine and low-dose glucocorticoids after induction of remission (1C). 

KDIGO 2021 = KDIGO 2023



Immunosuppressive dosing and duration of AAV 
maintenance therapy.

• Practice Point 9.3.2.3: The optimal duration of azathioprine plus low-dose 
glucocorticoids is not known but should be between 18 months and 4 years 
after induction of remission. 

• Practice Point 9.3.2.4: The optimal duration of rituximab maintenance is not 
known, but studies to date have evaluated a duration of 18 months after 
remission. There is no role for the routine use of an oral glucocorticoid or oral 
immunosuppressive with rituximab maintenance.

• Practice Point 9.3.2.3: The optimal duration of remission therapy 
is between 18 months and 4 years after induction of remission. 

KDIGO 2021

KDIGO 2023



When should all immunosuppressive therapy stop?

• Discontinue immunosuppressive therapy after 3 months in patients who remain 
on dialysis and who do not have any extrarenal manifestations of disease.

• Continue immunosuppression:
• only in patients with high risk for relapse

• but use the smallest dose of immunosuppressive therapy

• Novel therapies, such as selective C5a receptor inhibitors, may lead to reduce
steroid exposure and quicker remission.

• Can we improve long-term outcome with SGLT2 inhibitrors? Avacopan? 
Finerenone? And others?



Summary – holistic approach

• An increasingly broader therapeutic arsenal is available for the treatment of 
SLE/ AAV patients, thanks to a better understanding of the pathogenesis and 
thus the development of immunomodulatory therapy.

• While there is no doubt about the need for immunosuppressive therapy and 
there are high expectations for new targeted therapies, it is important to 
stress that optimal treatment of SLE/AAV goes far beyond immune-
mediated drug therapies. 

• Relapse prevention and prevention of infection are key aspects of long-term
disease management. Attention should be paid to co-morbidities, family 
planning, quality of life.

• It is important to care for lupus/AAV patients together in a multidisciplinary 
team. 



Thank you for your attention!

„Life is change in every second.
We never know what will happen. 
We smile, we cry, we win, we lose. 
It turn around so quickly. 
That’s why life is a subtly puzzle…
Strong wind or friendly breeze
Hard rain and little drizzles
Burning rays of sun or cool moonlight
Add so much wander to our life
We come, we go, we arrived, and we
departure from the world
In this little we lived
Amidst birth and death”


