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CH APTER 8

Th e PTPN22 susceptibility risk variant 
is not associated with the rate of joint 
destruction in anti-citrullinated protein 
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122 Chapter 8

A missense Single Nucleotide Polymorphism (SNP) in the protein tyrosine phosphatase nonre-
ceptor 22 (PTPN22) gene, that encodes an negative regulator of T-cell activation, is an important 
genetic risk factor for rheumatoid arthritis (RA) susceptibility.1 Th e association of PTPN22 
susceptibility risk allele and severity of joint destruction is unclear due to contradictory observa-
tions.2-6 To determine an individual patient’s rate of joint destruction accurately, it is required 
that radiological measurements are collected via standard procedures, scored quantitatively and 
sensitively and are repeated in time. Consequently, diff erences in used measurement and analysis 
methods may contribute to the occurrence of contrasting fi ndings. Second, although the eff ect of 
PTPN22 on RA susceptibility is confi ned to the ACPA-positive group,2,6 most studies on PTPN22 
and joint destruction did not analyze the ACPA+ subset.2-5 Th e present study studied the eff ect 
of the PTPN22 susceptibly risk variant on the rate of joint destruction in two large cohorts of 
ACPA+  patients, using sensitive methods for measurement and analysis. 

Th e fi rst cohort consisted of 593 RA patients from the Leiden Early Arthritis Clinic (EAC),7 of 
whom 55% were ACPA-positive. Radiographs were made at baseline and on consecutive years. 
Th e radiographs were scored by one experienced scorer. Th e intraclass-observer correlation 
coeffi  cient was 0.91. Th e progression in Sharp-van der Heijde score (SHS) during 6 years of 
follow-up was compared between RA patients with and without the risk variant (T-allele) of 
rs6679677, a perfect proxy for rs2476601/C1858T (r2=1), using a repeated measurement analy-
sis. Such analysis takes advantage of the longitudinal, repetitive character of the data and does 
not exclude patients with incomplete follow-up data, avoiding selection bias. In a linear mixed 
model with radiological score as response variable, the eff ect of time was assumed to be linear 
in the interaction terms. PTPN22 and its interaction with time were entered in the model, to 
test whether PTPN22 T/non-T carriers had diff erent radiological scores over time. Age, gender 
and inclusion period (a proxy for treatment strategy) were entered in the model to correct for 
possible confounding eff ects.8

Th e replication cohort consisted of 397 ACPA+  patients North American Rheumatoid Arthri-
tis Consortium (NARAC) with cross-sectional radiological measurements (SHS) and genotypic 
data of rs2476601. Estimated radiological progression rates per year were compared using the 
Mann-Whitney test. In this cohort, no corrections were made for age, gender or treatment.

In the fi  rst cohort, 69.0% of patients were female and the mean age was 56.4  15.8 years. Th e 
genotype frequencies (GG/GT/TT) were 462/120/11 (77.9%/20.2%/1.9%). Th e presence of the 
T-allele (TT+TG-genotype) was not associated with a higher rate of radiological joint destruc-
tion compared to the absence of this allele (GG-genotype) (p=0.10 and p=0.93 respectively in 
ACPA-positive and in all  patients) (Figure 1). In the second cohort, 72.8% of the patients were 
female and the mean age was 40.8 ± 12.0 years. Th e genotype frequencies (CC/CT/TT) were 
282/105/10 (71%/26%/3%). Again, no signifi cant diff erence in estimated radiologic progression 
per year was found (median 2.11 Sharp units per year in the CC group versus 2.4 Sharp units per 
year in the TT+TC-group, p=0.22). Exclusion of ten genetic outliers did not change these results.           
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Using the present EAC data, this study had a power of 0.986 to detect a diff erence of 2.14 
SH-scores with a SD of 4.07 (diff erence in increase in SHS over 6-years) and an alpha of 0.05; 
indicating this study was suffi  ciently powered to prevent false negative fi ndings. 

In conclusion, this study shows that PTPN22, although it predisposes to ACPA-positive RA, is 
not associated with RA severity measured by the radiological rate of joint destruction, proving 
a further indication that the contribution of PTPN22 to RA is primarily found in setting the 
balance involved in the emergence of ACPA.

Figure 1. Median Sharp van der Heijde scores during 6 years of follow-up for patients with and without the 
T-allele of PTPN22 in ACPA+ RA (A) as well as all RA (B) in the EAC. Th ree hundred fi ft een ACPA-positive 
patients had radiographs available. Th e number of radiographs declined from 303 to 267, 251, 212, 185, 169 and 
139 respectively from baseline to 6 year follow-up. Th e available radiographs of the total RA population were in 
total 593, this declined to 577, 488, 442, 365, 309, 263 and 212 respectively from baseline till 6 year follow-up

Michael vd Linden bw.indd   123Michael vd Linden bw.indd   123 01-08-11   16:0801-08-11   16:08



124 Chapter 8

REFERENCES
1. Begovich AB, Carlton VE, Honigberg LA, et al. A missense single-nucleotide polymorphism in a gene 

encoding a protein tyrosine phosphatase (PTPN22) is associated with rheumatoid arthritis. Am J Hum 
Genet 2004;75:330-337.

2. Wesoly J, van der Helm-van Mil AH, Toes RE, et al. Association of the PTPN22 C1858T single-nucle-
otide polymorphism with rheumatoid arthritis phenotypes in an inception cohort. Arthritis Rheum 
2005;52:2948-2950.

3. Lie BA, Viken MK, Odegard S, et al. Associations between the PTPN22 1858C->T polymorphism and 
radiographic joint destruction in patients with rheumatoid arthritis: results from a 10-year longitudinal 
study. zAnn Rheum Dis 2007;66:1604-1609.

4. Karlson EW, Chibnik LB, Cui J, et al. Associations between human leukocyte antigen, PTPN22, CTLA4 
genotypes and rheumatoid arthritis phenotypes of autoantibody status, age at diagnosis and erosions in 
a large cohort study. Ann Rheum Dis 2008;67:358-363.

5. Naseem H, Th omson W, Silman A, et al. Th e PTPN22*C1858T functional polymorphism is associated 
with susceptibility to infl ammatory polyarthritis but neither this nor other variants spanning the gene 
is associated with disease outcome. Ann Rheum Dis 2008;67:251-255.

6. Marinou I, Healy J, Mewar D, et al. Association of interleukin-6 and interleukin-10 genotypes with 
radiographic damage in rheumatoid arthritis is dependent on autoantibody status. Arthritis Rheum. 
2007;56:2549-2556.

7. van Aken J, van Bilsen JH, Allaart CF, et al. Th e Leiden Early Arthritis Clinic. Clin Exp Rheumatol 
2003;21(5 suppl 31):S100-S105.

8. van der Linden MPM, Feitsma AL, Le Cessie S, et al. A single nucleotide polymorphism in CD40 as-
sociates with the rate of joint destruction in Rheumatoid Arthritis. Arthritis Rheum. Arthritis Rheum. 
2009 Aug;60:2242-7.

Michael vd Linden bw.indd   124Michael vd Linden bw.indd   124 01-08-11   16:0801-08-11   16:08


