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Rheumatoid arthritis (RA)

•A chronic articular and 
systemic inflammatory 
disease

•0.5-0.7% prevalence

•Highest insidence at age 
40-65

•Mostly females 3:1



Neovius et al, Ann Rheum Dis 2011



Seropositve RA. Rheumatoid factor (RF) and 

anti-citrulline antibodies (ACPA) with worse 

prognosis

ACPA associate with HLA DR4/1/10 (shared epitope)
ACPA associate with smoking

Ann Rheum Dis 2005



• Collagen II (CII) is a major joint cartilage antigen

• Anti-CII in 3-27 (6-9)% of RA patients

• Exposure of CII protein in acute joint inflammation

Cytokine production cytokine production

PBMC

Fcγ-receptor

Ab (Patient sera)

Ag (human native CII)

Antibodies against collagen type II

Model I:

Mullazehi et al. Arthritis Rheum 2006;54:1759-71



Anti-CII containing IC induce inflammatory 
cytokines from monocytes via FcγRIIa in a 

dose-dependent manner

Mullazehi et al. Arthritis Rheum 2006;54:1759-71
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• 24 of 274 early RA patients anti-CII positive (8.8%)

Dichotomous appearance of 
anti-CII in early RA

Mullazehi et al. Ann Rheum Dis 2007;66:537



Anti-CII  associate with IC-induced cytokine 
production and with changes in CRP and ESR
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Anti-CCP, late 
inflammation 
(Rönnelid et al.Ann Rheum Dis 2005) 

Anti-CII, early 
inflammation 
(Mullazehi et al,Ann Rheum Dis 
2007)



Mullazehi  M et al, Arthritis Res Ther 2012

P=0.0486

P= ns

P= ns

Anti-CII associate with early erosions in RA



Manivel VA et al. Arthritis Res Ther. 2015 

Model II:



Model III:

Manivel VA et al. Eur J Immunol. 2016



CXCL8 but not TNFα is up-regulated in 

anti-CII-IC-stimulated co-cultures.

Manivel VA et al. Eur J Immunol. 2016



Many chemokines are upregulated in anti-CII IC-

stimulated co-cultures

Manivel VA et al. Eur J Immunol. 2016



CXCL-8 enhancement in co-cultures depends 

on a.) TLR4 b.) granulocyte enzymes.

Manivel VA et al. Eur J Immunol. 2016



Manivel VA et al. Eur J Immunol. 2016



Epidemiological Investigations in 

Rheumatoid Arthritis (EIRA)

• A Swedish study.

• The World’s largest case-control study for RA

• Currently (Jan. 2017) 4100 RA patients (cases) 

and 6500 controls (referents), individually 

matched for age, sex and county.

• Extensive profiling for autoimmune serology, 

genetics and epidemiological risk factors.



The Shared Epitope (SE) -
a group of HLA molecules 
with similar structure in an 
important part of the 
molecule

SE: mainly HLA-DRB1*01, 
*04, *10 alleles

ACPA associate with SE 
but negatively with *03



Ann Rheum Dis 2010

Excess fraction attributable to smoking:
Overall: 20%
ACPA positive RA: 35%
Shared epitope homozygous RA: 55%



ACPA-positive RA - a distinct disease 
phenotype assoc. with HLA and smoking:

Anti-CCP positive RA Anti-CCP negative RA



Clin Exp Rheumatol 2014

• Started in 1995 by the Swedish Rheumatology 

Society.

• Used to improve care. Fully integrated in health 

care.

• Originally only for RA, now also other diagnoses.

• We have linked EIRA data to SRQ data (n=773).

• HLA + smoking data available for 1476 patients.



Anti-CII and anti-CCP2

Assocation to disease outcome 

measures



SJC

Manivel VA et al. Ann Rheum Dis. 2017;76:1529



DAS28

Manivel VA et al. Ann Rheum Dis. 2017;76:1529



Anti-CII vs anti-CCP

individual reactivities and 

double positive





CCP- CII- CCP- CII+ CCP+ CII- CCP+ CII+ Total p Anti-CII p Anti-CCP p interaction
CRP ∆ 3 mo -9,47 -24,35 -12,72 -22,36 0,045 0,01 0,8945 0,5803

CRP ∆ 6 mo -10,39 -29,17 -15,3 -25,45 0,016 0,0053 0,9089 0,4046

CRP ∆ 12 mo -10,11 -34,72 -14,96 -23,84 0,008 0,0021 0,5792 0,1479

CRP ∆ 24 mo -14,32 -32,5 -18,18 -30,91 0,0177 0,0036 0,8305 0,6061

CRP ∆ 36 mo -12,45 -43,7 -16,07 -32,42 0,0079 0,0007 0,5847 0,2879

CRP ∆ 48 mo -14,78 -28 -23,26 -42,72 0,072 0,0731 0,2027 0,7311

CRP ∆ 60 mo -15,51 -38,93 -22,49 -29,54 0,0668 0,0257 0,8596 0,2301

SJC ∆ 3 mo -5,89 -6,71 -5,17 -4,52 0,2651 0,9271 0,1054 0,4165

SJC ∆ 6 mo -7,11 -8,61 -6,04 -6,3 0,0825 0,3453 0,0689 0,5041

SJC ∆ 12 mo -8,05 -11,05 -6,43 -7,32 0,0003 0,0305 0,0031 0,242

SJC ∆ 24 mo -8,49 -13,56 -7,16 -8,19 <0.0001 0,001 0,0003 0,0296

SJC ∆ 36 mo -9,02 -14,45 -6,7 -8,5 <0.0001 0,0029 0,0007 0,1329

SJC ∆ 48 mo -8,28 -10,63 -7,49 -8,58 0,5046 0,2547 0,3442 0,6784

SJC ∆ 60 mo -8,86 -13,79 -7,17 -8,15 0,0006 0,0106 0,0015 0,0875

DAS28CRP ∆ 3 mo -1,37 -1,47 -1,29 -1,37 0,8864 0,6741 0,6873 0,9525

DAS28CRP ∆ 6 mo -1,62 -2,33 -1,53 -1,89 0,0718 0,0152 0,2244 0,4341

DAS28CRP ∆ 12 mo -1,97 -2,83 -1,68 -2,25 0,0005 0,0014 0,0499 0,5187

DAS28CRP ∆ 24 mo -2,15 -3,2 -1,98 -2,37 0,0038 0,0017 0,0337 0,1733

DAS28CRP ∆ 36 mo -2,32 -3,74 -1,81 -2,6 <0.0001 0,0005 0,0085 0,3152

DAS28CRP ∆ 48 mo -2,4 -3,09 -2,05 -2,84 0,1116 0,0647 0,4615 0,9052

DAS28CRP ∆ 60 mo -2,39 -3,56 -2,03 -2,56 0,0013 0,0029 0,0164 0,261

Anti-CII and anti-CCP predict 

opposite changes in outcomes

Manivel VA et al. Ann Rheum Dis 2017 online first



Arthritis Rheum 1996



Manivel VA et al. Ann Rheum Dis 2017 online first



HLA DRB1* analysis



Compared to ACPA: inverse relation to DR3. And to smoking!



The Malaysian EIRA (MyEIRA) cohort

1260 patients,1569 healthy controls
three different ethnicities
Baseline CRP available in 1045 patients  
No clinical follow-up data available

Too Chun Lai, Manivel et al, unpublished



Baseline CRP was measured in 1045 RA patients

Autoantibody association to CRP

Too Chun Lai, Manivel et al, unpublished



Co occurrence of 
autoantibodies

Anti-CII alone is 
associated with 
CRP

Anti-CII
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Conclusions:

• Anti-CII positive RA patients have an acute onset 

phenotype, related to the cellular function of anti-CII-

containing IC around the time of RA diagnosis.

• Anti-CII-containing IC stimulate PBMC-granulocyte 

cocultures to enhanced production of chemokines. 

This mechanism can attract inflammatory cells in early 

RA and depends on TLR4 and granulocyte enzymes.



Conclusions cont.:

• Anti-CII seropositive RA represents a distinct 

phenotype, in many respects representing the 

converse  to the clinical, genetic and smoking 

associations described for ACPA. 

• Dual measurement of anti-CII and anti-CCP in early RA 

can distinguish groups with better and worse prognosis 

as compared to antibody-negative patients.



Spontaneous remission in “RA”?





Raza K et al ARD 2008



Raza K et al ARD 2008

Manivel et al. Ann Rheum Dis 2017 Aug 24
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