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B-CELL CLONAL EXPANSION IN HCV CHRONIC INFECTION 
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HCV 

GOLD TARGET FOR HCV-RELATED  

MIXED CRYOGLOBULINEMIA 
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PROBABILITY OF COMPLETE RESPONSE AFTER ONE YEAR 
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RESPONSE MAINTENANCE AFTER DISCONTINUATION OF THERAPY 
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CONCLUSIONS 

nIFN is beneficial in reducing disease activity in 

more than half of patients with MC 

Combined nIFN plus PDN therapy did not increase 

the rate of clinical response 

The probability of relapse within 3 months after 

treatment was more than 70% 
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GOLD TARGET FOR HCV-RELATED  

MIXED CRYOGLOBULINEMIA 
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RESPONSE MAINTENANCE AFTER 

RITUXIMAB TREATMENT DISCONTINUATION  

RESPONSE MAINTENANCE (%) 
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Virologic parameters at baseline and 12 months after rituximab 
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CONCLUSIONS 

Rituximab has clinical and biological activities in 

HCV-related MC patients resistant to IFN therapy 

Enanched HCV viremia occurs after this treatment 

It can be assumed that Rituximab combined with 

antiviral therapy may result in a synergistic 

therapeutic effect 
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HCV 

GOLD TARGET FOR HCV-RELATED  

MIXED CRYOGLOBULINEMIA 
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Design of  P egylated  I nterferon-,  R ibavirin, and  

R ituximab (PIRR) combined therapy 
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Criteria of Complete Response 

PRIMARY END-POINT: OBJECTIVE RESPONSE RATE 

Imunological Response: disappearance of cryoglobulins 

Virological Response: clearance of HCV RNA 

Molecular Response: disappearance of circulating B-                  

                              cell clonalities 

Clinical Response: improvement of vasculitis 
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LIVER HISTOLOGY/IMMUNOHISTOLOGY IN RESPONDER 
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E F D 

BEFORE PIRR 

3 YEARS LATER 

CD20+ B-cells 
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CONCLUSIONS 

PIRR therapy is well tolerated  

PIRR is more effective than PEG-IFN/RBV 

combination in HCV-related MC 

Its effect may last for more than three years 

However PIRR is effective in just more than one-half 

of HCV-related MC patients 
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UNRESPONSIVE  PATIENTS TO PIRR TREATMENT 

RESPONSE GROUP 1 GROUP 2 

CLINICAL FLUCTUANT STABLE 

VIROLOGICAL CLEARANCE STABLE 

IMMUNOLOGICAL STABLE STABLE 

MOLECULAR STABLE STABLE 

Occurrence of B-cell clones resistant to Rituximab stultifies the 

efficacy of PIRR. 

Clonal expansions probably occur in an environment favorable 

to their immortalization and may be a predisposing factor for 

transforming events (Herishanu Y et al BLOOD 2011) 
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HCV 

GOLD TARGET FOR HCV-RELATED  

MIXED CRYOGLOBULINEMIA 
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PLASMA LEVELS OF CXCL13/B-CELL 

ATTRACTING CHEMOKINE-1 
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CXCL13/BCA-1 mRNA EXPRESSION IN LCM-BASED 

ISOLATED PORTAL TRACTS 
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CXCL13/BCA-1 IMMUNE DEPOSITS IN THE LIVER TISSUE 

OF HCV-RELATED MIXED CRYOGLOBULINEMIA 
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CXCL13/BCA-1 PROTEIN AND mRNA IN SKIN BIOPSIES 

OF HCV RELATED MIXED CRYOGLOBULINEMIA 
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CONCLUSIONS 

CXCL13/BCA-1 overproduction in liver contributes 

to lymphoid homing by creating a local 

microenvironment supportive of local B-cell 

aggregation with features similar to ectopic 

lymphoid follicles 

It is involved in the exacerbation of 

cryoglobulinemic vasculitis, likely through aberrant 

dissemination of antigen-priming information from 

the liver to extrahepatic sites 
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CXCL13/BCA-1 CHANGES UNDER DIFFERENT 

TREATMENTS 
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CONCLUSIONS 

CXCL13/BCA-1 levels do not change after both a 

successful response to antiviral therapy or to B-cell 

depletion induced by Rituximab 

CXCL13/BCA-1 on the contrary significantly declines 

during and after corticosteroid treatment 
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  1  MLPLLRCVPR VLGSSVAGLR AAAPASPFRQ LLQPAPRLCT RPFGLLSVRA GSERRPGLLR  

 61  PRGPCACGCG CGSLHTDGDK AFVDFLSDEI KEERKIQKHK TLPKMSGGWE LELNGTEAKL 

121  VRKVAGEKIT VTFNINNSIP PTFDGEEEPS QGQKVEEQEP ELTSTPNFVV EVIKNDDGKK  

181  ALVLDCHYPE DEVGQEDEAE SDIFSIREVS FQSTGESEWK DTNYTLNTDS LDWALYDHLM  

241  DFLADRGVDN TFADELVELS TALEHQEYIT FLEDLKSFVK SQ  

74→95 C1q binding region 188→259 HCV - CORE binding region 

gC1qR 

HCV – CORE 

(2 - 45 aa) 

C1q Globular 

head 

gC1qR 

Docking Model Prediction (VegaZZ) 
Docking Model Prediction (VegaZZ) 

gC1qR amino acid sequence 

gC1q-R IS A MULTILIGAND BINDING PROTEIN 

MODEL OF INTERACTION BETWEEN gC1q-R AND HCV CORE PROTEIN 
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HCV CORE PROTEIN gC1qRECEPTOR 

INTERACTION 

Kittlesen D. J. et al., J Clin Invest 2000 

Signalling 
Ligand Binding 

gC1qR Integrin (?) 

gC1qR/p33 

gC1qR 

HCV CORE PROTEIN 

Modified by Feng et al.  J Immunol 2002 

HCV CORE PROTEIN CONTAINING-CRYOGLOBULINS REGULATE THEIR 

CAPACITY TO BIND COMPLEMENT THROUGH THIS PROTEIN 
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LEVELS OF CIRCULATING SOLUBLE gC1q-R AND gC1q-R/HCV 

CORE COMPLEX  IN SERA OF DIFFERENT CATEGORIES OF 

PATIENTS AND IN HEALTHY SUBJECTS 
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C4d DIVERSION 

SERUM LEVELS OF C4d FREE (A) AND BOUND TO gC1qR (B) 
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PROPOSED PATHOGENETIC MECHANISM OF  

CRYOPRECIPITATION AND TISSUE DAMAGE 

C4- HYPOCOMPLEMENTEMIA 

C4 DIVERSION 

INSOLUBILITY OF CRYOPROTEINS 

CIRCULATING IMMUNE 

COMPLEXES 
SKIN TISSUE DAMAGE 
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IT IS CONCLUDED THAT  

HCV CORE PROTEIN AND IgM-RF MOLECULES POTENTIATE ACTIVATION 

OF CLASSIC COMPLEMENT  PATHWAY CONTRIBUTING TO THE 

VASCULAR CRYOGLOBULIN-INDUCED DAMAGE  

gG1q-R  might represent a potential 

therapeutic  target in the treatment of 

cryoglobulinemic vasculitis 

DYSREGULATED SHEDDING OF gC1q-R MOLECULES DIFFERENTIATES 

CRYOGLOBULINEMIC FROM NONCRYOGLOBULINEMIC PATIENTS.  

IT IS LIKELY TO BE  GENETICALLY DETERMINED 
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AGENT TARGET 
TYPE OF 

CRYOGLOBULINEMIA 
PATIENTS RESPONSE  

Infliximab TNF Mixed 1 Yes 

Mixed 2 No 

Mixed 1 Yes 

Etanercept TNF Mixed 6 No 

Alemtuzumab CD52 I 1 Yes 

Thalidomide IKK I 1 Yes 

I 1 Yes 

Lenalidomide TNF I 1 Yes 

Bortezomib PROTEASOME I 1 Yes 

Belimumab  Blys ? ? ? 

POTENTIAL THERAPEUTIC AGENTS IN  

PIRR-REFRACTORY MIXED CRYOGLOBULINEMIA 
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