SLE and AAV: the nephrological care
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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 * M
the production of autoantibodies against DNA. AT el
* Complement factors and cytokines also play a key role. * VA
* It is a debilitating disorder, characterized by: - acute flares,
- remission § »*

- and relapses, "



What Are Some Characteristics of Patients with SLE

85% are women Sex, Race, and Ethnicity

Native American 271
African American 211
Hispanic 138
Asian 91
White 64

White Men I 4
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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 * Oral or nasal ulcers * |n case of kidney involvement
* Unexplained fever * Atypical chest pain(pleuritis) ACELTED [T,
edema... "

* Arthralgies, muscle pain * Chronic headache il
* Weight loss * Memory problem ** M

: : < WL
* Unusual loss of hair * Behavioural changes » |

T 3

* Raynaud’s phenomenon * Eye disease i
* Photosensitivity rushes * Hemtological problems *

 Skin rashes, discoid lesions



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

Antibodies

 antinuclear antibody (ANA)
* best initial test
* high sensitivity but low specificity
anti-double-stranded DNA (dsDNA) antibody
e 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
J C3, C4, and CH50

M erythrocyte sedimentation rate

Pancytopenia: leukopenia,

thrombocytopenia, or hemolytic anemia

Urinalysis + eGFR

e proteinuria or hematuria may indicate renal disease



Classification criteria for systemic lupus erythematosus.

Entry criterion
Antinuclear antibodies (ANA) at a titer of 21:80 on HEp-2 cells or an equivalent positive test (ever)

4

If absent, do not classify as SLE
If present, apply additive criteria

Additive criteria
Do not count a criterion if there is a more likely explanation than SLE.

SLE classification requires at least one clinical criterion and =210 points.
Criteria need not occur simultaneously.
Within each domain, only the highest weighted criterion is counted toward the total scores.

Clinical domains and criteria Weight | Immunology domains and criteria Weight
Constitutional Antiphospholipid antibodies

Fever 2 Anti-cardiolipin antibodies OR
Hematologic Anti-B2GP1 antibodies OR

Leukopenia 3 Lupus anticoagulant 2

Thrombocytopenia 4 Complement proteins

Autoimmune hemolysis 4 Low C3 OR low C4 3
Neuropsychiatric Low C3 AND low C4 4

Delirium 2 SLE-specific antibodies

Psychosis 3 Anti-dsDNA antibody* OR

Seizure 5 Anti-Smith antibody 6
Mucocutaneous

Non-scarring alopecia 2

Oral ulcers 2

Subacute cutaneous OR discoid lupus 4

Acute cutaneous lupus 6
Serosal

Pleural or pericardial effusion 5

Acute pericarditis 6
Musculoskeletal

Joint-involvement 6
Renal

Proteinuria >0.5g/24h 4

Renal biopsy Class Il or V lupus nephritis 8

Renal biopsy Class Il or IV lupus nephritis 10

Total score:

J

Classify as Systemic Lupus Erythematosus with a score of 10 or more if entry criterion fulfilled.

"

IT HAS,TO BE
~LUPUS

Dr House Lupus -

3.12.punchchris.de o

Diagnosis is often difficult or delayed.

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

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



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 Ill, 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

' e’ »”
the t imitator
IgA nephropathy
Minimal
change Diabetic Post-streptococcal Anti-GBM
nephropathy nephropathy MCGN glomerulonephritis  disease
FSGS
Small-
Membranous vessel
nephropathy vasculitis
I Amyloid l
Nephrotic l Nephritic
Mechanism Mechanism
 Injury to podocytes Haematuria * Inflammation
- Cganqu architecture o F«(a)'ai(':tiveti cell
carrin proliferation
Deposition of matrix Proteinuria * Breaks in GBM

or other elements * Crescent formation



Celebrities Who Struggle with Lupus

Selena Gomez Seal Kristen Johnston Nick Cannon

Trick Daddy Lady Gaga Toni Braxton Maurissa Tancharoen

“Every single day is a gift, and | 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.
DOl: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.

v Vv g

by 6 months by 12 months

by 3 months
Fanouriakis et al. Ann Rheum Dis. 2020;79(6):713-723.



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, i R
/" "' 4 f NS
mesangial proliferative, zfn;,, £:.J1*

focal proliferative,
diffuse proliferative,

CLASS IV CLASS V

membranous nephropathy,
advanced sclerosing lupus nephritis '

B = W




International Society of Nephrology 2003 Revised Classification of SLE Nephritis
Class Classification Features
Class | Minimal mesangial Normal light microscopy findings; abnormal electron microscopy findings

Class || Mesangial proliferative (I;’g;ilétmesangial hypercellular on light microscopy, with mesangial immun
< 50% of glomeruli involved typically with focal subendothelial
immune deposits, with or without mesangial alterations.

Class Il lupus nephritis is further subclassified as follows:

*Class lll (A), focal proliferative: Active lesions

*Class Ill (A/C), focal prolif. and sclerosing: Active and chronic lesions
*Class Il (C) (focal sclerosing): Chronic lesions

Class lll Focal proliferative

250% 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 IV Diffuse proliferative

Predominantly nephrotic disease

Class V Membranous subepithelial immune deposits
Note: Class V may occur with class Ill or IV

290% of glomeruli involved without residual activity

Class Vi Advanced sclerosing Chronic lesions and sclerosis



Treatment begins with accurate and early diagnosis of this condition

140
,Holistic approach” 120

The optimal treatment of SLE goes far beyond
immune-mediated drug therapies,

since the goals of treatment should include:
e patient survival,

L abe)s W

Gradual podocyte and

100 nephron loss with aging

Mephron loss with single
lupus nephritis episode

GFR imliming

 prevention of disease flares, 40 .
* prevention of organ damage, 20 Neohon loss with .

. L] L] - | h.. i
* management of comorbidities | craeing upus nephie L

. . : : N 4 0 il0 Age
 and improvement in disease-related quality of life.

Every flare of LN in patients with lupus has a
significant impact on kidney function, as it

Treatment of lupus is often dictated by the specific
accelerates the gradual nephron loss .

organ involvement.

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



Renal and Patient Survival depends upon
Renal Response to Therapy

Patient Survival Based on Response Status
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10-year kidney survival: 94% CR; 45% PR; 19% NR

Chen et al. Clin J Am Soc Nephrol. 3(1):46-53 2008



Renal and Patient Survival depends upon
Renal Response to Therapy

Patient Survival Based on Response Status
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Chen et al. Clin J Am Soc Nephrol. 3(1):46-53 2008



LANDMARK TRIALS IN

LUPUS NEPHRITIS

IV Methvlpred MMF + pred + Voclosporin
\rsy P MMF + prednisolone MMF:S pred MMF + pred + Ritux VS
long or short course Vs IV CYC + pred Vs MMF + pred + placebo
IV CYC CYC + prednisolone MMF + pred + placebo Vol in erounp had
: In post Hoc analysis, MMF . . . oclosporin group ha
IV CYC was superior, MMF was as effective was superior to CYC in Ritux did notimprove  hjgher remission rates but
long better than short as CYC hispanics and blacks outcomes also more serious adverse
course events
BOUPAS et al CHAN et al ALMS LUNAR AURA-LV
NIH GOURLEY et al EUROLUPUS ALMS Maintenace Liu et al BLISS-LN
CYCor AZA + d Lowd CYc
Orie TPTY v Methylpred or IV CYC oweose MMF Tacro + MMF + pred MMF +pred or IV CYC + pred
Vs i Vs VS
pred alone combination therapy High dose cYC AZA IV CYC + pred MMF + reg ol': v CYCb+ pred
Cytotoxic drugs Combination therapy was Low dose group MMF was superior to AZA No long term - prits beftmuma
group did better, . Py outcomes are . N .p L . 5 . Belimumab group had better
superior in maintaining remission difference in renal outcomes

specially IV CYC comparable to high

dose

LANDMARK
eDIMIRENAL MD eNEPHRON ANDON e LANDMARK NEPH

outcomes



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

2.
3.

A
5

. Guidelines positioning
Efficacy

Reduced target organ damage
. Safety

. Tolerability

Patient’s aspects:
1. Tolerability

olerability

olerability

Efficacy
. Availability

Uos W



Treatment priorities in general from di
perspectives - taking into accour

Physicians \5"
1. Guidelines positis .‘\,\P's‘
2. Efficac \(‘\“?’ < esSP (.(\e“"
‘O( ea‘
W rerability
C 4. Efficac
(e‘\ Y
ad\\e 5. Availability

-~ al

\\\\0
e( 69\1

\Na\l""



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
Hydroxychlorogquine (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

Risk

Cardiovascular risk

Proteinuria
(Chapter 1)

Infection risk

Bone injury

Ultraviolet light
exposure

Premature ovarian
failure

Unplanned pregnancy

Cancer

Risk attenuation

« Lifestyle modifications - smoking cessation, body weight optimization, exercise
« Dyslipidemia management
« Low-dose aspirin during pregnancy

« Avoidance of high-sodium diet
«Blood pressure control
« RAS blockade

« Assess medical history of herpes zoster and tuberculosis
« Screening for HBV, HCV, HIV, and HBV vaccination
« Pneumocystis jirovecii prophylaxis (issue of potential adverse drug reaction

discussed below)

« Influenza and pneumococcal vaccination
« Individualized consideration for recombinant zoster vaccine
« Individualized consideration for other infectious organisms as dictated by

public health concerns at the time of treatment

« Bone mineral density and fracture risk assessment
+ Calcium and vitamin D supplementation
« Bisphosphonates when appropriate

+ Broad-spectrum sunscreen
« Limit ultraviolet light exposure

« Gonadotropin-releasing hormone agonists (i.e., leuprolide)
« Sperm/oocyte cryopreservation

« Individual evaluation and counselling for contraception type

(preference, thrombosis risk, age)

« Evaluate individual risk factors for malignancies
« Age-specific malignancy screening
« Limit lifetime cyclophosphamide exposure to <36 ¢



Approach to immunosuppressive treatment for patients

with Class | or Class Il LN

Kidney biopsy showing
Class I/l lupus nephritis

Low-level proteinuria Nephrotic syndrome

Evaluate for lupus podocytopathy
(electron microscopy would be useful)

Treat as minimal change disease

(Chapter 5)
Immunosuppressive treatment Consider maintenance combination
guided by extrarenal manifestations therapy with low-dose glucocorticoid
of systemic lupus erythematos:s and another immunosuppressive agent

KDIGO 2021 = KDIGO 2023




Therapy to manage proliferative LN

The management of proliferative lupus nephritis involves:

( Induction j

0 to (3—6)
1. aninduction remission phase focused on preventing the months

development of irreversible damage,

( Maintenance )

2. followed by a maintenance phase to control long-term lupus 3-6)to
4—48)

aCt|V|ty months

Y
(_ Long-tenm lollow-up )

Indehnite




Therapy of lupus nephritis  Induction remission phase

THE

QUEEN'S
GAMBIT

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




Initial therapy of active Class IlI/1V 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
Ill 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 lII/IV lupus nephritis

e Other therapies, such as:

* azathioprine or leflunomide combined with glucocorticoids, may be
considered in situations of :
e 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 1l 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.

Reduce prednisone

to <5 mg/d
First choice Individual cases or when If MPAA or azathioprine
no access to MPAA not tolerated or available
Mycophenolic acid analogs: or Azathioprine or CNI (tacrolimus, level =4-6 ng/ml;
mycophenolate mofetil 1-2 g/d or 1.5-2.0 mg/kg/d cyclosporine, level ~50-100 ng/ml)
mycophenolic acid 720-1440 mg/d or mizoribine ~3-5 mg/kg/d

or leflunomide =10-20 mg/d




A suggested approach to the management of pure Class V LN

Kidney biopsy
showing Class V lupus nephritis

Low-level proteinuria Nephrotic syndrome

Monitor the level of proteinuria and prevent or treat
complications (e.g., thrombosis, dyslipidemia, edema)

1 Renin-angiotensin system blockade and 1 Renin-angiotensin system blockade and
blood pressure control blood pressure control
2 Immunosuppressive treatment guided 2 Combined immunosuppressive treatment with
by extrarenal manifestations of systemic glucocorticoid and one other agent (e.g., mycophenolic
lupus erythematosus acid analogs, cyclophosphamide, calcineurin inhibitor,
3 Hydroxychloroquine rituximab, azathioprine)

3 Hydroxychloroquine

If proteinuria worsens and/or complications
of proteinuria develop (e.g., thrombosis,
dyslipidemia, edema), consider
immunosuppressive therapy

KDIGO 2021 = KDIGO 2023




Management of unsatisfactory response to treatment

Verify adherence to treatment

Ensure adequate dosing of immunosuppressive medications by measuring
plasma drug levels if applicable or available (check mycophenolic acid level
if on mycophenolic acid analogs/check infusion records if on cyclophosphamide)

Repeat biopsy if concern for chronicity or other diagnosis
(e.g., thrombotic microangiopathy)

Consider switching to gh alternative first-line regimen when there is persistent
disease activity

Consider the following in patients refractory to first-line treatment regimens:
« Addition of rituximab or other biologic therapies

- Extended course of i.v. pulse cyclophosphamide

« Enrollment in clinical trials if eligible

Repeat KBx could be performed in case of:

- arenal 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

* Polyarteritis nodosa * Cryoglobulinaemic vasculitis

* Kawasaki disease * |gA vasculitis (Henoch-5chénlein purpura)

* Hypocomplementemic urticarial
vasculitis (Anti-C1g vasculitis)

|

(Anti-GBM disease ) ANCA-associated vasculitis (AAV) is a
j— the most common primary systemic

small-vessel vasculitis affecting

multiple organs.

8 [Medium vessel vasculitis ] Immune complex small vessel vasculitis

- A

| ANCA-associated small vessel vasculitis RenaIInVOIVementOften IeadStO
[E?rgz;e;:?r;f;;l-“s] . Cramulomatasis witt polyangiiti ERSD anghcreaseanortality.

* Giant cell arteritis * Eosinophilic granulomatosis with polyangiitis




Pathophysiology of AAV

Vasculitis mediated by neutrophils,
rather than immune complexes.

-
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ANCA-associated vasculitis can affect any tissue and

organ in the body.

Resulting in vascular destruction and tissue necrosis.

Glomerular capillaries

(ANCA-associated
glomerulonephritis)

Pulmonary alveolar na -‘(
. . . ene " V4. /1 g‘.ﬁ.’&ﬁs\ " ;c‘.v{" -
capillaries (capillaritis) } ‘\‘
'gc &4 0 L
- ( ' ]
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Capillaries: Venules: Arteries:
e Glomerulonephritis e Purpura

e Pulmonary capillaritis e Medullary angiitis

—

Necrosis

Crescent

Small arteries in multiple
organs (arteritis)

e Mononeuritis multiplex

¢ Skin nodules and ulcers



Anti-Neutrophil Cytoplasmic Antibody -Associated Vasculitis (AAV)

The major clinico-pathological categories of AAV: Eyes H ‘ )

1. GRANULOMATOSIS WITH POLYANGIITIS (GPA) ENTfindings 44+ :

is a necrotizing granulomatous c-ANCA/PR3-associated Pulmonary disease  + (nodules) +(no upper airway + (ransient)

involvement)

vasculitis affecting the upper respiratory tract, lungs, Renaldisease 44 " ,

kidneys, and skin with higher relapse rate. Gl ' i "
Cutaneous findings  ++ 4 b4

2. MICROSCOPIC POLYANGIITIS (MPA) is a systemic ““"‘T ' # *

<. s .. Arthralgias + i~ ++

necrotizing p-ANCA/MPO-associated vasculitis Cmmitmml o common — —

affecting the lungs, kidneys, and skin. s CANCA D ANCA o ANCA

Without granulomatusos inflammation Granulomas ; - +

& no upper respiratory involvement. Eosinophill - : '
Asthma - - +

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



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, Sjogren 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)



e Extra-renal:

Phenotypes of AAV - ENT (GPA/PR3)

* Nasal discharge
* Nasal polyps

* Sinusitis

* Recurrent otitis
* Persistent cough

* Pulmonary

* Renal involvement is heterogenous:

Rapidly Progressive

* Acute kidney injury e Pneumonia
* Oliguria * Hemorrhage
* Cavity
CKD  Bronchiectasis
. * Constitutional
* Slow progression
* Fever
o * Malaise
Nephritis, normal GFR . Weight loss

Arthalgia, myalgia
Skin lesions

Fervenza F, et al. Nat Rev Nephrol. 2013;9:6-8.



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.

10 pm

Hematuria, new Kidney function loss
or progression of well-known CKD

Indirect immunofluorescence
AND commonly the initial screening test,
more sensitive

) _ Chronic
Weight loss Recurrent cough, Asthma

higher body Screening for
temperature ANCA
antibodies

Evaluation of kidney disease

(the “general physician” point of view) (the "nephrologist” point of view)

Glomerulonephritis: A Review on Management
— Strategies. Front Med (Lausanne). 2022 Jun
3,9:884188.

£
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= IE more specific
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z Chronic ear Recurrent
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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: / \
Anti-GBM Mediated Immune Complex Mediated

Pauci-immune

Celullar crescent formation

Trace staining for antibodies on
immunofluorescence.

Strong linear, glomerular .. Negative or weak immune staining
basement staining SRR ST > 90% ANCA +




Chapter 9: Antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis
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Induction therapy in AAV with kidney involvement

Diagnosis of AAV

Disease assessment

v

No organ-threatening
involvement

Consider
mycophenolate mofetil

|
|

v

Vital organ/life-threatening
Serum creatinine 5.7 mg/dl (>500 pmol/l)

w
Cyclophosphamide Rituximab Consider
+ glucocorticoids + glucocorticoids plasmapheresis

KDIGO 2021 = KDIGO 2023




Remission induction therapy in ANCA-associated GN - KDIGO 2021

Corticosteroid Iv. corticosteroid Oral corticosteroid
7-15 ma/kg methylprednisolone (max. 1 g/day) for 3 days, 1 mg/kg/day prednisolone (or its equivalent) (max. 80 mg/day),
followed by oral corticosteroid, and tapered in 3-6 months tapered in 3-6 months
Immuno-suppressive Oral CYC Iv. CYC RTX RTX and iv. CYC* MMF
drug dosing
2 mg/kg/day for 3-6 Six pulses of 0.5 mg/m® or 1gatweeks Oand 20R  RTX 375 mg/m?/week for 4 2,000 mg/day (divided
months 15 mg/kg (max. 1.2g) at 375 mg/m? weekly for 4 weeks plus 15 mg/kg CYC doses), may be increased to
weeks 0, 2,4, 7,10, 13, weeks at weeks 0 and 2 OR 3,000 mg/day
Reduction for age: Reduction for age: RTX 1gatweeks 0and 2
60 vy, 1.5 mg/kg/day 60y, 12.5 mg/kg plus six pulses of 500 mg
T0vy, 1 mg/kg/day 70y, 10 mg/kg C¥C fortnightly
Reduce by 0.5 mg/kg/day Reduce by 2.5 mg/kg for
for GFR <30 GFR <30 mi/min/1.73 m?
ml/min/1.73 m?

Al INDUCTION |

o

- < 2 = N = o PEXTVAS
CYC PEX MEPEX CYCLOPS RAVE RITUXIVAS MYCYC (PEX vs no PEX:
GC IVIG (PEX vs high dose GC) (Oral vs iv. (!{ I X vs (RTX vs (MMF hieh dogc =t l(;“"dosc GO)
CYCO) CYC) CYC) vs CYC) _ahaa *
1970 H 1990 H 2003 H 2007 H 2008 H 2009 H 2010 H 2014 H 2018 H 2020
Glucocorticoids CYCAZAREM WEGENT IMPROVE MAINRITSAN ADVOCATE
(CYC vs AZA) (MTX vs (MMF vs (RTX vs Avacopan
(@) AZA) AZA) AZA)

Molnar A, Studinger P, Ledo N. Diagnostic and Therapeutic Approach in ANCA-Associated
I MAINTENANCE I 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

‘Reduced-corticosteroid dose’
in PEXIVAS trial

Week <50kg 50-75kg >75kg

PEXIVAS trial, walsh M. et al. N Engl J Med 2020; 382:622-631
A reduced-dose regimen of glucocorticoids was non-inferior

] 50 60 75 to a standard-dose regimen with respect to death or ESKD
2 25 30 40 B Primary Outcome According to Glucocorticoid Regimen
3-4 20 25 30 oo
5-6 15 20 25 z
7-8 12.5 15 20 g 75
9-10 10 12.5 15 =

a 50—
11-12 75 10 12.5 = _Reduced dose
13-14 6 7.5 10 5 2 S e L
15-16 5 5 7.5 3
17-18 5 5 7.5 g ¥ 5 z z L z
19-20 5 5 5 Years
21-22 5 5 5 Elec::i.uacte:ij:;se 353 256 185 133 80 48 =]
23-52 S S S Standard dose 351 240 184 138 84 39 i i
>52 Investigators’ local practice

Acclerated taper GC regimen KDIGO 2021 = KDIGO 2023




Remission induction therapy in ANCA-associated GN - KDIGO 2021

Corticosteroid Iv. corticosteroid

7-15 ma/kg methylprednisolone (max. 1 g/day) for 3 days,
followed by oral corticosteroid, and tapered in 3-6 months

Oral corticosteroid

1 mg/kg/day prednisolone (or its equivalent) (max. 80 mg/day),
tapered in 3-6 months

Immuno-suppressive Oral CYC Iv. CYC

drug dosing

2 mg/kg/day for 3-6
months

Reduction for age:
60y, 12.5 mg/kg
70y, 10 mg/kg

Reduction for age:
60 vy, 1.5 mg/kg/day
T0vy, 1 mg/kg/day

Six pulses of 0.5 mg/m? or
15 mg/kg (max. 1.2g) at
weeks 0, 2,4, 7,10, 13.

RTX RTX and iv. CYC* MMF

RTX 375 mg/m?/week for 4 2,000 mg/day (divided
weeks plus 15 mg/kg CYC doses), may be increased to
at weeks O and 2 OR 3,000 mg/day

RTX 1gatweeks 0and 2
plus six pulses of 500 mg
CYC fortnightly

1gatweeks Oand 2 OR
375 mg/m? weekly for 4

weeks

Reduce by 0.5 mg/kg/day Reduce by 2.5 mg/kg for

for GFR <30
ml/min/1.73 m?

GFR <30 ml/min/1.73 m?

AI INDUCTION |

Q
N - - . a7 > PEXTVAS
(‘\i( PEX‘ MEPEX CYC l_()}TS RITUXIVAS MYCYC (PEX vs no PEX:
GC IVIG (PEX vs high dose GC (Oral vs iv. (RTX vs (MMF high dose vs low dose GC)
CEYE) CYC) vs CYC) o ’
1970 H 1990 H 2003 H 2007 H 2008 2018
Glucocorticoids CYCAZAREM WEGENT IMPROVE MAINRITSAN ADVOCATE
(CYC vs AZA) (MTX vs (MMF vs (RTX vs Avacopan
®) AZA) AZA) OAZA)

MAINTENANCE |

Molnar A, Studinger P, Ledo 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?

e 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:

Rituximab preferred Cyclophosphamide preferred

« Children and adolescents « Rituximab difficult to access

« Pre-menopausal women and men - Severe GN (SCr >4 mg/dl [354 umol/l}), combination of two
concerned about their fertility intravenous pulses of cyclophosphamide with rituximab can be

« Frail older adults considered

« Glucocorticoid-sparing especially important
« Relapsing disease
» PR3-ANCA disease

KDIGO 2021 = KDIGO 2023




Remission induction therapy in ANCA-associated GN - KDIGO 2021

Iv. corticosteroid Oral corticosteroid

Corticosteroid

1 mg/kg/day prednisolone (or its equivalent) (max. 80 mg/day),
tapered in 3-6 months

7-15 ma/kg methylprednisolone (max. 1 g/day) for 3 days,
followed by oral corticosteroid, and tapered in 3-6 months

Immuno-suppressive Oral CYC Iv. CYC RTX RTX and iv. CYC* MMF

drug dosing

2 mg/kg/day for 3-6 Six pulses of 0.5 mg/m® or 1gatweeks Oand 20R  RTX 375 mg/m?/week for 4 2,000 mg/day (divided

months 15 mg/kg (max. 1.2g) at 375 mg/m? weekly for 4 weeks plus 15 mg/kg CYC doses), may be increased to
weeks 0, 2,4, 7,10, 13. weeks at weeks 0 and 2 OR 3,000 mg/day
Reduction for age: Reduction for age: RTX 1gatweeks 0and 2
60 vy, 1.5 mg/kg/day 60y, 12.5 mg/kg plus six pulses of 500 mg
T0vy, 1 mg/kg/day 70y, 10 mg/kg C¥C fortnightly
Reduce by 0.5 mg/kg/day Reduce by 2.5 mg/kg for
for GFR <30 GFR <30 mVmin/1.73 m?
mil/min/1.73 m?
A1 pbuction |
T T PEXIVAS
CYC PEX MEPEX CYCLOPS RAVE UXIVAS MYCYC el =
GC IVIG (PEX vs high dose GC) | (Oral vs iv. (RTX vs E®Tx s MME SR st SN
CYO) CYC) CYO) vs CYC) ig ose vs low dose GCO)
1970 H 1990 H 2003 H 2007 H 2008 H 2009 H 2010 H 2014 2018 2020

MAINTENANCE |

Glucocorticoids CYCAZAREM WEGENT IMPROVE MAINRITSAN ADVOCATE
(CYC vs AZA) (MTX vs (MMF vs (RTX vs Avacopan
(@) AZA) AZA) AZA)

Molnar A, Studinger P, Ledo 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.

16 - -

14 Avacopan (N=52)

12 | Delta: 5.5ml/min

10 -

Prednisone (N=48)

Change in eGFR,
mL/min/1.73m?
(LSM = SEM) i

Baseline eGFR
Avacopan = 21.1 mL/min/1.73 m?
Prednisone = 21.6 mL/min/1.73 m?

O ML i o A A
-2 T T T T
22 0 13 26 39 52
** P<0.01 Avacopan vs. Prednisone Time (Weeks)

eGFR: estimated glomerular filtration rate; LSM: least squares mean;
SEM: standard error of mean

Change in Renal Function Through Week 52 in Pats&3@ithL/min/1.73 m2 at Baseline in the
ADVOCATE Trial

KDIGO 2023




Induction therapy in AAV with kidney involvement
- Plasma exchange

 The addition of PEX to standard therapy is a controversial issue.
e MEPEX trial: PEX improved renal outcome.

e PEXIVAS trial: PEX did not reduce the risk of kidney failure or death
 KDIGO guideline: Practice point not a recommendation.

The MEPEX study  Jayne, JASN 2007 The PEXIVAS trial walsh, NEJM 2020
+137 patients GPA/MPA with A o
i 104 e Severe AAV with eGFR<50
Severe renal disease ($creat>590) 3 M . Results: PLEX - Primary Composite
*The two groups of patients receive : o RLEX ok A
CYC PO 2.5 mg/kg/d g o T |80% : _ ( .
Cort : 1 mg/kg/d from D1 2 e e i — & Hazard Rako 0,98 (95% C1 088« 1.13; pe0
*Randomization : ¥ MethyiPred Exchange s § ™ x
£ — . . . -~
VS -plasma excr‘ange 5 L 57 /O Reduced Dose S nd;'d Dose Reduced Dose Sunaavd Dose “ V
-i.v. Methylprednisolone % " Oral Steroids Oral Steroid Oral Steroid Oral Steroid
E a S [;RO -Primary endpoint : : g 208 % 1098 ) 1828
ESRD risk among survivors g o _Growp 78 . Combinad Desth/ESRD
e : =i 22 [ o B -

(95% Cl 6.1-41) o
in the PLEX arm )

. . . 12
Months from entry



Induction therapy in AAV with kidney involvement
- Plasma exchange
Practice Point 9.3.1.9: Consider plasma exchange for patients with SCr >3.4 mg/dlI

(300 umol/l) requiring dialysis or with rapidly increasing SCr, and in patients with
diffuse alveolar hemorrhage who have hypoxemia.

vs KDIGO 2021.
Practice Point 9.3.1.8: Consider plasma exchange for patients with SCr >5.7 mg/dl (500 mmol/I)

requiring dialysis or with rapidly increasing SCr, and in patients with diffuse alveolar hemorrhage
who have hypoxemia.

KDIGO 2021 # KDIGO 2023




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).

Rituximab Azathioprine MMF

Scheduled dosing protocol: 1.5-2 mg/kg/d at complete remission 2000 mg/d (divided doses)
1. 500 mg x 2 at complete remission, until one yr after diagnosis then at complete remission for
and 500 mgatmonths6,12and 18  decrease by 25 mg every 3 mo 2 yrs

thereafter (MAINRITSAN scheme)

OR

2. 1000 mg infusion after
induction of remission, and at
months 4, 8, 12, and 16 after the
first infusion (RITAZAREM* scheme)

A
INDUCTION
ho T . 3 5 T PEXTVAS
CcYC PEX MEPEX CYCLOPS RAVE RITUXIVAS MYCYC PEX EX-
GC IVIG =X vs high dose GC Oral vs iv (RTX vs X vs ? (EEX V8 o bE
5 (PEX vs high dose GC) (Oral vs:iv. eyt (RTX vs (MMI high dose vs low dose GC)
CYCO) CYO) CYC) vs CYC) = I )
1970 = 1990 2003 = 2007 = 2008 2009 2010 2018 =4 2020 = 2021
Glucocorticoids CYCAZAREM WEGENT IMPROVE MAINRITSAN ADVOCATE
(CYC vs AZA (MTX vs (MMF vs (RTX vs Avacopan
O O/\/J\) O AZA) AZAN) (®)
MAINTENANCE




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. | kp|Go 2021

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

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.

e 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.

* |t 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”




