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Background and objectives Genetic factors play a signifi -
cant role in the variance of susceptibility for anticitrullinated 
protein antibodies (ACPA)-positive RA (Woude et al 2009). 
The authors wanted to study ACPA positivity as an entity and 
aimed to investigate the infl uence of genetic and environmen-
tal factors for ACPA positivity using a twin study approach.
Methods The authors used a subset of the Swedish twin reg-
istry, including 12 594 monozygotic (MZ) and dizygotic (DZ) 
twins born 1958 or earlier. Serum samples were analysed for 
ACPA using a commercial ELISA (cyclic citrullinated peptides 
2). Positive samples were also run for corresponding cyclic argi-
nine peptide. Next, the ACPA-positive samples were investi-
gated for ACPA fi ne specifi cities against native and citrullinated 
forms of α-enolase, collagen type II, vimentin and fi brinogen 
peptides. RA was verifi ed by data from national care registers 
and/or by reviewing medical records. 6252 twins were defi ned 
as smokers according to information from questionnaire. 
Epigenetic changes such as DNA methylation, were measured 
in peripheral blood DNA from 20 monozygotic RA discordant 
twin pairs using the ‘whole genome CHARM approach’.
Results 387 of 12 594 tested individuals (3.1%) were positive 
for ACPA (≥25 AU/ml). 202 of the 387 displayed high titres 
(3× above cut off). High reactivity to arginine (optical den-
sity >0.4) were detected in 14 twins. Almost half (45%) of 
the ACPA positive samples had reactivity to any of the tested 
citrullinated peptides. Reactivity against Cit-enolase and Cit-
vimentin were most common, detected in 39% respectively 
23%. Among the ACPA-positive, 313 twin complete pairs 
were available, 7 concordant (all same sexed) and 306 ACPA 
discordant pairs. Concordance for ACPA was 4% among MZ 
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and 3% among DZ twin pairs, with no signifi cant tetrachoric 
correlation (r MZ twins 0.17, 95% CI 0.10 to 0.44, and r DZ 
twins 0.14, 95% CI 0.10 to 0.36). Concordance for high titre 
positivity was 5% among MZ and 3% among DZ twins. The 
concordance rate for Cit-enolase, based on the data from the 
ACPA positive subgroup, was 11% among MZ and 5% among 
DZ twins. Smokers had an increased risk of developed ACPA 
as compared with non-smokers (OR 1.33, 95% CI 1.08 to 1.63). 
Preliminary results from epigenetic study of monozygotic 
ACPA positive RA-positive twins compared to a healthy co 
twin identifi ed 50 genes associated with differentially methy-
lated regions (false discovery rate <0,05).
Conclusions Our results indicate that environment may be 
more important than genetics in determining which individu-
als will develop ACPA.
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