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Summary 

• Introduction 
 
• Antibodies: ANCAs, Anti-LAMP-2, Anti-moesin 
 
•  B and T lymphocytes 
 
•  Markers of vascular activation: complement, endothelial factors 
 
•  Kidney specific biomarkers: biopsy, urinary biomarkers 
 
•  Conclusions 
 
 
 
 



                   Introduction 



                   Introduction: AAV pathogenesis 



 “ … 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. 

                   Introduction:  Biomarker 



 
• 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  
 
     

                   Introduction:  AAV Biomarkers 



                   Introduction: Biomarkers in AAV 

 Antibodies 

 Lymphocytes subsets 

 Markers  of vascular activation or damage 



  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).  

 
 
 

•     126 patients with AAV+ renal involvement: 
   
      - increase ANCA correlate with relapse.  
      - Anti-MPO  97.6%.  
      - 57 patients had increase in ANCA level: 
      22 preemptive treatment: 1 relapse 
      35 no preemptive treatment: 29 relapses (Yamaguchi M, J Rheumatology, 2015) 
 

 



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

  Antibodies:  ANCA 



Antibodies: LAMP-2 

•  Co-expressed with MPO and PR3 in neutrophils 
  
• Also expressed in glomerular endothelial cells 
 
• Pathogenic in vitro and animal models 
 
•  Share 100% homology with a bacterial adhesion protein, FimH. 

 
•  84 patients AAV with renal involvement: 
     - 93% disease presentation 
     - 6% remission 
     - 0% controls  ( Kain R, J Am Soc Nephrol. 2012) 
 
•  Not replicated in other studies. 

Roth AJ. J Am Soc Nephrol.2012 



• moesin:  links actin to the plasma membrane 
 
• Auto-antibody:  bind to moesin in neutrophils and monocytes  
cytoplasmatic ANCA pattern in 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) 
 

Antibodies: Anti Moesin 



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? 
 
 
       







•  CD8+ T cell expresion  profiles divided patients  at increased risk of 
relapse: markers related with T cell survival and memory T cell population  



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) 

 
•  C5a: 
      -  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


• Calprotectin: belongs to the family of S100 proteins. 
 
• Formed by the heterodimer of 2 small proteins:  
  
     S100A8 / mrp8 active component 
     S100A9 / mrp14 regulatory component, stability 
 
• Abundant expression neutrophils, monocytes, early inflammatory 

macrophages  
 
• Endogenous ligand TLR4 and recently shown to bind to RAGE 

 
 
 
 

 
 

 
 

Markers of vascular activation: 
Activation TLR4 and RAGE calprotectin 



Patients from the NORAM trial 
 
Relapsers have higher levels 
 
1month: >626ng/ml, 6 months: >454ng/ml: 79% 
sensitivity, 92%specificity, PLR: 10.3 
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 Calprotectin: Patients with early systemic disease 

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 

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 



Failure to supress calprotectin predicts earlier relapse in PR3-ANCA  

Baseline-M2   

P=0.0043 

 Calprotectin: RAVE Study 

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 



 Kidney specific biomarkers 

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

•Urinary Biomarkers: 
 

*MCP-1:  related with poor prognosis and relapse (Ohlsson 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        
 



* Sensibility: 76%    Specificity: 76%      ROC:0.89 



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. 
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