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Introduction

Classification of
Vasculitis

Chapel Hill Consensus Criteria

Nomenclature update 2012 "
Immune Complex Small Vessel Vasculitis

Cryoglobulinemic Vasculitis

IgA Vasculitis (Henoch-Schénlein)

Hypecomplementemic Urticarial Vasculitis
(Anti-C1q Vasculitis)

Medium Vessel Vasculitis

Polyarteritis Nodosa [ Anti-GBM Disease
KawasakiDisease

|
ANCA-Associated Small Vessel Vasculitis
Microscopic Polyangiitis
) Granulomatosis with Polyangiitis
' (Wegener’s)
Eosinophilic Granulomatosis with Polyangiitis
(Churg-Strauss)

Large Vessel Vasculitis
Takayasu Arteritis
Giant Cell Arteritis



Introduction: AAV pathogenesis

TNF Summary of the Pathogenesis of MPO-ANCA Vasculitis
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Introduction: Biomarker

“ ... a biological molecule found in blood, other fluids, or tissue that is a sign of
normal or abnormal process, or of a condition or disease” ( US National

Cancer Institute)

Performance:
—> Sensitivity, specificity, PPV, NPV.

- Positive LR( >8) and negative LR( <0.125)

- ROC curve.

Sensitivity

—— Excellent
Fair
—— Worthless

1-Specificity



Introduction: AAV Biomarkers

Look for a new biomarker in AAV?

- course of the disease highly variable

- existing markers ( ANCA titres, CRP, ESR): limited value to predict relapses before

development of overt clinical symptoms

- decrease cumulative treatment-related toxic effects

Table 4. Rises in ANCA in relation to the occurrence of relapses in

PR3-positive patients®

Method, Relapse Relapse-free
AMNCA mmcrease (n = 33) n = 52)

ITF

N L6 39

Yes 17 13
ELISA

No 6 41

Yes 27 11

ARTHRITIS & RHEUMATISM
Vol 43, No. 9, September 2000, pp 2025-2033
i 2000, American College of Rheumatology



Introduction: Biomarkers in AAV

s
/

[

6‘:;.;\ _ | / NETOS|5I
» - —.

Summary of the Pathogenesis of MPO-ANCA Vasculitis

Dendritic Cell

e o . MNeutrophil Apoptosis

& Z
('—:'- ./ 9 hﬁ <] INFECTION
>. 3 , o—— Complement —
e CD-1+TCeII
DRUGS
<3 TOXINS

Neutrophil
degranulation

q;ﬂement @
activation ——“/‘;'

< GENETICS

TLR ligation

Crescentic Glomerulonephritis

Markers of vascular activation or damage

LEGEND
(5% Neutrophil

'_:-5-6'5. Activated Neutrophil
-)\'-/- Dendritic cell

D 4+ Teel
@ seel

©ONET

Ve
)

[ ] MPO

ANCA

LAMP2 Antibody

Cytokines

<

Adhesion
molecules




Antibodies: ANCA

Systematic review: 22 studies: sensitivity increasing ANCA titer for relapse
ranged from 24-100% ( Birck R, Am J kidney Dis. 2006)

Systematic review: 9 studies: serial ANCA measurements for predicting relapse
- increasing ANCA titer > PLR 2.84

- persistently positive ANCA - PLR 1.97 ( Tomasson G, Rheumatology.
2012)

104 patients with AAV+ renal involvement: increase ANCA correlate with higher
probabilty to relapse (>11 times). 69.2% ANCA PR3. Only 39.3% had relapse in
12 months. (Kemma J, J Am Soc Nephrol. 2015).

Al

126 patients wijth AAV+ renal involvement:

- increase ANQA corrélate with relapse.

- Anti-MPO™SOTI6% "

- 57 patients*had-ncrease in ANCA level:

22 preermptive reatmeﬂH.—re{—apse

35 nespresmptiv e#eatmen%29 relapses (Yamaguchi M, J Rheumatology, 2015)

Monpersistently positive -

MPO-ANCA { . -

PRI-ANCA 4 |

0 1 10 20 30
Hazard ratio (95% confidence interval)



Antibodies: ANCA

* Patients with ANCA PR3 are at higher risk of relapse than patients MPO( twofold risk:
Lionaki S, Arthritis Rheum. 2012)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Genetically Distinct Subsets
within ANCA-Associated Vasculitis

RESULTS

We found both major-histocompatibility-complex (MHC) and non-MHC associations
with ANCA-associated vasculitis and also that granulomatosis with polyangiitis
and microscopic polyangiitis were genetically distinct. The strongest genetic associa-
tions were with the antigenic specificity of ANCA, not with the clinical syndrome.
Anti-proteinase 3 ANCA was associated with HLA-DP and the genes encoding «,-
antitrypsin (SERPINAI) and proteinase 3 (PRTN3) (P=6.2x10%9, P=5.6x10"12, and
P=2.6x1077, respectively). Anti-myeloperoxidase ANCA was associated with HLA-DQ
(P=2.1x1078).
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Antibodies: Anti Moesin

NDT Advance Access published December 5, 2013

Nephrol Dial Transplant (2013) 0: 1-10
doi: 10.1093/ndt/gft469 n

Original Article

A novel autoantibody against moesin in the serum of patients
with MPO-ANCA -associated vasculitis

* moesin: links actin to the plasma membrane

* Auto-antibody: bind to moesin in neutrophils and monocytes -
cytoplasmatic ANCA patternin IF

* Cross-sectional study with 60 patients with AAV
- around 50% with Anti-moesin ab
- detected in acute and remission

- associated with more renal damage ( BUN, serum creatinine and
proteinuria)

Nephrology Dialysis Transplantation
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B lymphocytes

Bregs

- Bregs( CD25+): more frequently in remission than in
active or controls
(Eriksson P, J Rheumatol. 2010)

- B regs ( CD5+): more frequently in remission than in
active disease (Bunch D, Nachman P. CJASN, 2013)

* regulatory or treatment effect?

p=0.008

Act Rem



Rheumatology 2014;53:1693

RHEUMATOLOGY ek Aosesplation 1 1
Original article

Regulatory B cells are numerically but not
functionally deficient in anti-neutrophil cytoplasm
antibody-associated vasculitis

Sarah Katrina Todd", Ruth J. Pepper', Juliana Draibe', Anisha Tanna?,
Charles D. Pusey?, Claudia Mauri® and Alan D. Salama’
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Arthritis Rheumatol. 2015 February ; 67(2): 535-544. doi:10.1002/art.38916.

Peripheral CD5+ B Cells in Antineutrophil Cytoplasmic
Antibody-Associated Vasculitis

Sebastian Unizony, MD', Noha Lim, PhD?, Deborah J. Phippard, PhD?, Vincent J. Carey,
PhD?, Eli M. Miloslavsky, MD', Nadia K. Tchao, MD?, David Iklé, PhD*, Adam L. Asare,
PhD?, Peter A. Merkel, MD, MPH®, Paul A. Monach, MD, PhDS, Philip Seo, MD, MHS’, E.
William St Clair, MD®, Carol A. Langford, MD, MHS®, Robert Spiera, MD'0, Gary S. Hoffman,
MD?, Cees G. M. Kallenberg, MD, PhD', Ulrich Specks, MD'2, and John H. Stone, MD,
MPH'
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Nat Med. 2010 May ; 16(5): 586-591. doi:10.1038/nm.2130.

A CD8 T cell transcription signature predicts prognosis in
autoimmune disease

Eoin F. McKinney'2, Paul A. Lyons'2, Edward J. Carr'2, Jane L. Hollis2, David R. W.
Jayne?, Lisa C. Willcocks'2, Maria Koukoulaki'-2, Alvis Brazma®, Vojislav Jovanovic?, D.
Michael Kemeny*, Andrew J. Pollard®, Paul A. MacAry?, Afzal N. Chaudhry?, and Kenneth
G. C. Smith™":2

« CDB8+ T cell expresion profiles divided patients at increased risk of
relapse: markers related with T cell survival and memory T cell population
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Markers of vascular activation:
Complement

Alternative pathway implicated in the pathogenesis of AAV in animal
models

Plama levels of fragment Bb:
- Higher in active comparing to remission and controls.

- Correlated with numbers of crecents, BVAs, and serum inflammatory
markers ( Gou SJ. Kidney Int. 2013)

Cbha:

- Serum levels higher in active comparing to remission (Yuan J. Arthritis Res
Ther, 2012)

- Animal models: blockade C5a receptor ( C5aR) activity protected against
disease development.

- Clinical trial: Assess the safety and efficacy of CCX168( antagonist of
human C5aR) in patients with AAV ( http://www.clinicaltrials.gov, NCT01363388)



http://www.clinicaltrials.gov

Markers of vascular activation:
Activation TLR4 and RAGE-> calprotectin

Calprotectin: belongs to the family of S100 proteins.
Formed by the heterodimer of 2 small proteins:

S100A8 / mrp8-> active component
S100A9 / mrpl1l4-> regulatory component, stability

Abundant expression neutrophils, monocytes, early inflammatory
macrophages

Endogenous ligand TLR4 and recently shown to bind to RAGE



Calprotectin: Patients with early systemic disease

Patients from the NORAM trial

I
: £ 3000
Relapsers have higher levels =
=
1month: >626ng/ml, 6 months: >454ng/ml: 79% o
sensitivity, 92%specificity, PLR: 10.3 % 2000
o *k
© = k%
e 1 Morth f 6 Months

0.75
= AUC=0.873 > AUC=0.841
:«E 050 P=0.0009 % 050 4 P=0.002 ) 15
@ @

0.25 025 d lonths)

0.00 4 . : . . 0.00 4 . ; . ]

000 025 050 075  1.00 000 025 050 075  1.00
1- Specificity 1- Specificity

Pepper RJ. KI 2013



Calprotectin: RAVE Study

144 patients from RAVE study ( baseline, 1 month, 2 months, 6 months)
Serum calprotectin(ng/ml) with ELISA kit from Biolegend
Primary end point: Calprotectin can predict relapse in AAV

Fhhk
Fkkk
ek
10000 = ox *P<0.05 *P<0.05
= g 300- g 400-
= « =3 @
2 7500+ S 200 : S 300- .
c - . =
§ ' : T 200 *
© 5000 £ 1004 | g ——
s g $ o v
i E o | £ 1007
E 2500+ S ®
o S —T— = 0=
o 5 -100+ 5 — ——
0- = T T = -100 T p
0 M1 M2 Me £ &£ £ £
\‘bQ \‘bQ \@Q \‘bQ
& 2 &€ &
GY' & c,‘?“ o
> & > &
'S v ¥ v
& & & &
< P < v~
& &
] )

The association of serum calprotectin (S100A8/S100A9) levels with disease relapses in PR3-ANCA-associated vasculitis
Pepper R, Draibe J, et al. Arthritis and Rheumatology, submitted




Calprotectin: RAVE Study

Failure to supress calprotectin predicts earlier relapse in PR3-ANCA
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Kidney specific biomarkers

*Biopsy : measuring disease activity with repeated biopsy in not clinically
feasible

*Urinary Biomarkers:

*MCP-1: related with poor prognosis and relapse (Ohisson S. Mediators
Inflamm. 2009)

*CD163 (expressed in crescent macrophages): (Little M, ANCA workshop 2015)
Inception cohort: 176 patients AAV: markedly elevated in active renal
disease compared to remission, control and active non-renal vasculitis.

ROC 0.95 (Cut-off: 0.33ng/ml/mmol creatinine)

Validation cohort: 155 patients—> differentiation active renal vasculitis
PLR 21.9
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Conclusions

*The value of measuring ANCA to predict disease

activity is controversial. ( renal involvement?)

* New clinical useful biomarkers are needed for
prediction of relapse and response to therapy in
AAV

* New insights about pathogenesis of AAV may
lead to the identification of novel biomarkers

* Relapse risk and genetic associations related
with PR3 and MPO positivity-> distinguish these
two entities in future biomarker studies

» Biormaker panel composed by two or more
biomarkers could increase performance.

Biomarker

Comment

Inflammatory markers
(ESR, CRP)

ANCA

Sialylation of PR3

LAMP-2 antibody

B lymphocytes:
Activated B cells

CD25+ B regs

B cell reconstitution and
rising ANCA following
RTX

T lymphocytes:
CD8+ expression profiles

Complement:

C5a

Fragment Bb

Urine MCP-1

Low sensitivity and lack of specificity
for active AAV

Change in titer or persistent positivity
alone insufficient to guide treatment
according to recent meta-analysis

Not commercially available:
statistically significant difference in
sialylation between active disease
and remission in single study

Standardized detection techniques
needed: titers fall rapidly afier
treatment and suitability for
predicting relapse is unknown

Higher levels of activated B cells in
active disease vs remission

Higher levels in remission compared
with active disease, though may
reflect treatment effect

Serial measurements can aid
retreatment decisions on individual
basis

Able to identify group of patients more
likely to relapse in small study; must
be validated prospectively

Technically difficult to measure and
results yet to be replicated for larger
cohorts

Higher levels in active disease
compared with remission, may
correlate with disease severity

Higher levels in active disease
compared with remission, may
correlate with renal disease severity

Elevated levels associated with relapse,
serum levels inversely related to
disease activity
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