
1035Ramírez, et al: FCGR2A/3A polymorphism in PsA

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

FCGR2A/CD32A and FCGR3A/CD16A Variants and
EULAR Response to Tumor Necrosis Factor-α Blockers
in Psoriatic Arthritis: A Longitudinal Study with 6
Months of Followup
JULIO RAMÍREZ, JOSÉ LUIS FERNÁNDEZ-SUEIRO, RAQUEL LÓPEZ-MEJÍAS, CARLOS MONTILLA, 
MAITE ARIAS, CONCEPCIÓN MOLL, MERCÉ ALSINA, RAIMON SANMARTI, FRANCISCO LOZANO, 
and JUAN D. CAÑETE 

ABSTRACT. Objective. The efficacy of antibody-based biological therapies currently used in psoriatic arthritis (PsA)
depends not only on their blocking effect on the targeted molecule but also on their binding affinity to
genetically defined variants of cell-surface Fc-γ receptors. Our objective was to assess the potential
influence of functionally relevant FCGR2A/CD32A (H131R) and FCGR3A/CD16A (V158F) genetic
polymorphisms on the EULAR response to tumor necrosis factor-α (TNF-α) blocker therapy in PsA.
Methods. In total 103 patients with PsA starting anti-TNF-α therapy were included. The efficacy of
therapy was evaluated according to EULAR response criteria at 3 and 6 months. FCGR2A-R131H and
FCGR3A-F158V polymorphisms were genotyped. Potential correlations between clinical response and
the FCGR2A-R131H and FCGR3A-F158V polymorphisms were evaluated.
Results. EULAR response (moderate plus good) was 85.4% at 3 months and 87.4% at 6 months, while
good EULAR response was 61.2% and 62.1%, respectively. More patients with high-affinity FCGR2A

genotypes (homozygous or heterozygous combinations) achieved a EULAR response at 6 months com-
pared to patients with the low-affinity genotype (RR; p = 0.034, adjusted comparison error rate <
0.025). This association was due mainly to the group of patients treated with etanercept. No correlation
was found for the FCGR3A polymorphism. Similarly, no effect of C-reactive protein levels was
observed.
Conclusion. Our data indicate that FCGR2A polymorphism may influence the response to TNF-α
blockers (namely etanercept) in PsA in a direction opposite to that previously found in patients with
rheumatoid arthritis. (First Release April 1 2012; J Rheumatol 2012;39:1035–41; doi:10.3899/
jrheum.110980)
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The use of therapies targeting the key proinflammatory
cytokine tumor necrosis factor-α (TNF-α) has greatly
improved the standard of care for the treatment of psoriatic

arthritis (PsA) and other immune-mediated inflammatory dis-
orders. Currently, 4 TNF-α blockers are licensed to treat PsA:
infliximab (a mouse/human chimeric monoclonal antibody),

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/


adalimumab and golimumab (human monoclonal antibodies),
and etanercept (a fusion protein consisting of a dimer of the
extracellular portion of the p75 TNF-α receptor linked to the
Fc portion of human IgG1). The Fc portion of these biological
agents binds specifically to cell-surface Fc-γ receptors
(FCGR) and this may affect their half-life and certain innate
and adaptive immune responses, such as phagocytosis and/or
antibody-dependent cellular cytotoxicity. There are differ-
ences in the structural composition of monoclonal antibodies
(which are composed of a whole IgG1 molecule) and soluble
receptor (lacking the hinge region and CH1 of the IgG1 mol-
ecule). That means that etanercept is likely to begin comple-
ment activation but perhaps is not able to sustain it over time.
On the other hand, these 4 molecules exhibit CH2 and CH3
regions that allow all 4 drugs to develop antibody-dependent
cellular cytotoxicity responses, although once again experi-
ments show that etanercept seems to need a higher concentra-
tion to reach the same responses as monoclonal antibodies.
Together, these data point to a more profound effect of mono-
clonal antibodies on levels of TNF (transmembrane and solu-
ble form)1.

Three major classes of human FCGR have been reported,
encompassing 8 genes (FCGR1A, B and C; FCGR2A, B, and
C; FCGR3A and B), all mapping to chromosome 12. Some of
these genes display functional allelic polymorphisms generat-
ing further molecular heterogeneity and interindividual differ-
ences in the effector properties of the receptors. FCGR2A

encodes for the most widely expressed FCGR (found in most
myeloid cells and platelets), and presents a single-nucleotide
polymorphism (SNP) in the membrane-proximal Ig-like
domain, resulting in either arginine (R) or histidine (H) at
position 131, which affects receptor affinity for IgG immune
complexes3. Consequently, the most striking difference
between the FCGR2A-131H and R alleles is in their affinity
for human IgG2 and, to a lesser degree, for IgG1 and IgG3,
which is higher for H alleles4. A similar situation applies to the
FCGR3A receptor expressed mainly on macrophages and nat-
ural killer cells. An SNP resulting in either phenylalanine (F)
or valine (V) at position 158 also affects binding to IgG; the
FCGR3A-158V allele binds more avidly to the IgG1, IgG3,
and IgG4 subclasses5. In addition, it has been reported that the
FCGR3A polymorphism implies differences not only in recep-
tor affinity but also in levels of surface receptor expression6.

PsA, which occurs in up to one-third of patients with pso-
riasis, is a chronic immune-mediated inflammatory disease
that can lead to damage of articular cartilage and bone. It is
characterized by a heterogeneous range of clinical manifesta-
tions, including peripheral arthritis, enthesitis, dactylitis,
sacroiliitis, and/or vertebral inflammation, together with nail
and skin psoriasis7. It has been demonstrated that TNF-α
blocker agents are effective for the whole range of PsA mani-
festations, slowing radiographic progression and improving
patients’ quality of life. However, > 30% of patients show low
or no response8; this might be due, at least in part, to the het-

erogeneity of the FCGR. Polymorphisms resulting in a high-
er/lower affinity to the Fc region of TNF blockers may modu-
late both their half-life and cellular effects, and may therefore
produce different therapeutic effects, as shown in patients
with rheumatoid arthritis (RA)9,10.

Our objective was to assess the influence of the
FCGR2A-H131R and FCGR3A-V158F genetic polymor-
phisms on the European League Against Rheumatism
(EULAR) response to biological therapy in patients with PsA.

MATERIALS AND METHODS

Study population. This was an observational multicenter study. Patients diag-
nosed with PsA according to the CASPAR criteria11, excluding the pure axial
form, and treated with anti-TNF-α agents (infliximab, etanercept, or adali-
mumab; golimumab was still not approved for PsA) at 3 Spanish public hos-
pitals (Hospital Clínic, Barcelona, Hospital Juan Canalejo, La Coruña, and
Hospital Clínico, Salamanca) were included. The Ethics Committee of the
Hospital Clínic approved the study and written informed consent was
obtained from all participants.

All patients had PsA that was nonresponsive to conventional disease-
modifying antirheumatic drug therapy (methotrexate 15–25 mg/week) and
started anti-TNF-α therapy according to Spanish recommendations for the
management of PsA12. All information provided referred to the first
anti-TNF-α treatment. At inclusion, the Psoriasis Global Assessment (PGA)
score was taken. At Months 3 and 6 of treatment, the number of tender and
swollen joints, erythrocyte sedimentation rate (ESR), and C-reactive protein
(CRP; mg/dl, by nephelometry) were recorded. Disease activity was evaluat-
ed by the 28-joint Disease Activity Score (DAS28) using 3 variables, includ-
ing CRP (DAS28 3v-CRP).

At baseline, HLA-B27 typing by polymerase chain reaction (PCR) was
performed, as well as quantification of rheumatoid factor (RF, by nephelo -
metry; positive > 25 IU/ml) and anticitrullinated peptide antibodies (ACPA)
by Immunoscan-RA Mark-2 ELISA (Eurodiagnostica, Malmö, Sweden)
according to the manufacturer’s instructions (positive > 50 IU/ml).

DAS28 response was analyzed by change from baseline, and the efficacy
of therapy at 3 and 6 months was classified using the EULAR criteria
response categories13, which classify patients as good, moderate, or nonre-
sponders using the individual amount of change in the DAS28 and the DAS28
final value. DAS28 improvement > 1.2 with final DAS28 ≤ 3.2 is considered
indicative of a good response, an improvement of 0.6 with DAS28 final > 3.2
a moderate response, and an improvement ≤ 0.6 or > 0.6 and ≤ 1.2 with a
DAS28 final value > 5.1 is considered no response13.

Determination of FCGR polymorphisms. Genomic DNA was purified from
EDTA blood samples using the Qiagen DNA blood kit (Qiagen, Valencia, CA,
USA) according to the manufacturer’s instructions. The biallelic polymor-
phism FCGR2A-H131R was assessed using a PCR sequencing-based typing
method. Briefly, a 367-bp genomic DNA fragment was amplified by PCR
using the intronic sense 5’- CTT TCA GAA TGG CTG GTG CT-3’ and the
antisense 5’-TTT GCT GCT ATG GGC TTTCT-3’ primer pairs. The PCR
reaction mix included 50–200 ng DNA, 10 pmol primers, 1 U Expand 20 kb
Plus Taq DNA polymerase (Roche Diagnostics GmbH, Mannheim,
Germany), and 0.5 mM dNTPs, diluted in Expand 20 kb Plus buffer at a final
volume of 20 µl. The cycling conditions were 1 cycle of 94°C for 5 min; 10
cycles of 94°C for 30 s; 65°C for 30 s and 72°C for 60 s; 25 cycles of 94°C
for 30 s, 55°C for 30 s, and 72°C for 60 s; and 1 cycle of 72°C for 7 min. Five
microliters of the resulting amplicons were treated with ExoSAP-IT (USB
Corporation, Cleveland, OH, USA) and were directly sequenced using the
BigDye Terminator version 1.1 cycle sequencing kit (Applied Biosystems,
Warrington, UK) according to the manufacturer’s instructions, with the sense
gene-specific primers noted above. Sequencing reactions were analyzed by
capillary electrophoresis in an ABI Prism 3100 Genetic DNA Analyser
(Applied Biosystems). An allele-specific PCR method was used to genotype
the biallelic functional FCGR3A-V158F polymorphism with some modifica-
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tions14. Amplicons were visualized by electrophoresis on agarose gel with
ethidium bromide staining and ultraviolet illumination.

Statistical analysis. Quantitative variables were described using medians and
interquartile range (IQR) and qualitative variables using frequencies and
 percentages.

Comparisons between groups were made using the Kruskal-Wallis or
Wilcoxon rank-sum test for quantitative variables and Fisher’s exact test for
qualitative variables. 

Changes in the swollen joint count during the followup (dichotomized
into none and ≥ 1) were analyzed using the generalized estimating equation
model. Low/high-affinity alleles for FCGR2A or FCGR3A were also evaluat-
ed as independent variables and their interaction with the followup visits was
assessed. Pairwise comparisons were used to assess the association between
FCGR2A or FCGR3A and EULAR response at 3 and 6 months in patients
treated with etanercept and those treated with infliximab or adalimumab. The
random-effects regression model was used to estimate the change in CRP
over time and whether the change differed between low/high affinity groups.

To evaluate whether CRP level (high/normal) had an effect on the rela-
tionship between FCGR2A and EULAR response we tested the interaction
between EULAR response and CRP at 3 and 6 months using a logistic regres-
sion model.

For all tests, the level of significance was established as p = 0.05, except
for pairwise comparisons, for which p < 0.025 was used. All statistical analy-
ses were performed using Stata 10 (StataCorp., College Station, TX, USA).

RESULTS

Clinical and biological characteristics of the patient popula-

tion. A total of 103 patients with PsA were included. Clinical
and demographic data and the distribution of FCGR2A and
FCGR3A genotypes are shown in Table 1. Patients were treat-
ed with the TNF-α blockers etanercept (53.4%), infliximab
(33%), and adalimumab (13.6%). Etanercept was adminis-
tered subcutaneously (SC) 50 mg/week; adalimumab SC 40
mg/every other week; and infliximab intravenously 5 mg/kg
at Weeks 0, 4, and 6, and then each 8 weeks.

Fifty-four percent of patients were male, with a median age
at inclusion of 49 (IQR 41, 59) years, disease duration 12
(IQR 8, 17) years, CRP 1.3 (IQR 0.67, 2.84) mg/dl, ESR 26
(IQR 11, 46) mm/h, and DAS28 4.62 (IQR 3.78, 5.46).
Twenty-four out of 103 patients (23.3%) were HLA-B27-pos-
itive. RF was positive in 6 patients (5.8%; all < 80 IU), and
ACPA was positive in 4 patients (3.9%; all < 100 IU).

A total of 81.6% of patients had a peripheral arthritis pat-
tern (30% oligoarthritis, ≤ 4 inflamed joints; and 51.6% poly -
arthritis, > 4 inflamed joints) without axial inflammation, and
18.4% had a mixed pattern (peripheral arthritis plus axial dis-
ease defined by radiological sacroiliitis and inflammatory
back pain). The PGA score at inclusion was 23% clear, 20%
minimal, 32% mild, 19% moderate, and 6% severe psoriasis.

EULAR response. A EULAR response (moderate plus good)
was achieved by 85.4% of patients at 3 months and 87.4% at
6 months. A good response was reached by 61.2% and 62.1%
of patients, respectively. Disease remission, defined as
DAS28 < 2.6, was achieved by 42% of patients at 3 months
and 65% at 6 months (Table 2).

Association of FCGR2A/3A variant combinations with

EULAR response. The presence of the high-affinity
FCGR2A-131H allele in either homozygous or heterozygous
combinations (HH and HR) was associated with a EULAR
response (moderate and/or good) at 6 months compared to
patients homozygous for low-affinity variants (RR: 91% vs
73%; pairwise p = 0.030; Table 2). When we analyzed the
association between EULAR moderate or good response at
Month 3 and 6 and low-affinity variants (RR) of FCGR2A by
logistic regression, a strong trend to significance remained
(OR 0.273, 95% CI 0.070, 1.073, p = 0.063). No association
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Table 1. Clinical and demographic data of patients with PsA according to FCGR genotypes. Data are expressed as median (interquartile range); qualitative
data as frequency (%).

FCGR2A FCGR3A

Characteristic All Patients, HH, n = 32 HR, n = 49 RR, n = 22 VV, n = 21 VF, n = 56 FF, n = 26
n = 103 (31.1%) (47.6%) (21.4%) (20.4%) (54.4%) (25.2%)

Age, yrs 49.0 (41–59) 47.5 (41–57) 50.0 (43–56) 45.5 (40–61) 44.0 (38–49) 49.0 (42.5–56) 54.0 (42–62)
Female (%) 49 (47.6) 16 (50.0) 19 (39.0) 14 (64.0) 9 (43.0) 24 (43.0) 16 (62.0)
PsA onset age, yrs 35 (26–42) 35 (27–42.5) 36 (26–42) 30.5 (24–50) 30 (25–37) 36.5 (26–42) 37.5 (26–48)
PsA duration, yrs 12 (8–17) 13 (9–17) 11 (8–17) 12.5 (8–18) 13 (10–15) 11 (7–16.5) 14 (10–20)
PsA pattern (%)

Peripheral* 84 (81.6) 23 (72.0) 43 (88.0) 18 (82.0) 16 (76.0) 46 (82.0) 22 (85.0)
Mixed** 19 (18.4) 9 (28.0) 6 (12.0) 4 (18.0) 5 (24.0) 10 (18.0) 4 (15.0)

TNF-α blocker used (%)
Infliximab 34 (33.0) 11 (34.0) 15 (31.0) 8 (33.0) 9 (43.0) 19 (34.0) 6 (23.0)
Etanercept 55 (53.4) 16 (50.0) 27 (55.0) 12 (55.0) 10 (48.0) 28 (50.0) 17 (65.0)
Adalimumab 14 (13.6) 5 (16.0) 7 (14.0) 2 (9.0) 2 (10.0) 9 (16.0) 3 (12.0)

DAS28 
Baseline 4.62 (3.78–5.46) 4.59 (3.75–5.53) 4.67 (4.00–5.29) 4.54 (3.43–5.46) 4.37 (3.68–4.91) 4.68 (3.86–5.46) 4.73 (3.82–5.60)
3 mo 2.46 (1.82–3.49) 2.37 (1.87–3.23) 2.65 (1.93–3.54) 2.09 (1.73–3.07) 2.16 (1.55–3.24) 2.62 (1.82–3.56) 2.34 (2.10–3.10)
6 mo 2.26 (1.73–3.44) 2.44 (1.53–3.37) 2.24 (1.82–3.43) 2.40 (1.53–3.97) 2.19 (1.55–2.94) 2.23 (1.74–3.52) 2.46 (2.03–3.39)

* Peripheral: PsA patients with peripheral arthritis but without radiological sacroiliitis and inflammatory back pain.  ** Mixed: PsA patients with peripheral
arthritis and axial inflammation (sacroiliitis and inflammatory back pain). PsA: psoriatic arthritis; TNF-α: tumor necrosis factor-α; DAS28: 28-joint Disease
Activity Score.
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between the FCGR3A polymorphism and response to TNF-α
blockers was found (Tables 2, 3, 4).

Association of FCGR2A variant combinations with EULAR

response is mainly due to patients treated with etanercept. We
stratified the FCGR polymorphism analysis by type of TNF-α
blocker used, based on the differences in structural composi-
tion between monoclonal antibodies (infliximab and adali-
mumab) and soluble receptor (etanercept) that might influ-
ence the EULAR response. The presence of the high-affinity
FCGR2A-131H allele in either homo- or heterozygous combi-

nations (HH and HR) in patients receiving etanercept showed
a strong trend to a higher rate of EULAR response compared
with those without a response (93% vs 67%; pairwise p =
0.034). Patients receiving infliximab or adalimumab showed
similar percentages of EULAR response (89% vs 80%; pair-
wise p = 0.591; Table 3).

Analysis of effects of CRP levels on interaction between

EULAR response and high/low-affinity FCGR2A/3A alleles.

CRP binds specifically to Fc-γ receptors and therefore could
interfere with interaction between these receptors and TNF-α
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Table 2. EULAR responses of patients with psoriatic arthritis at Months 3 and 6. Patients are classified by low-affinity and high-affinity FCGR2A and
FCGR3A genotypes.

FCGR2A, n (%) FCGR3A, n (%)
EULAR Response HH + HR RR Total p* VV + VF FF Total p*

(High affinity) (Low affinity) (High affinity) (Low affinity)

3 months, n = 103
None 10 (12) 5 (23) 15 (15) 0.304 11 (14) 4 (15) 15 (15) 1.000
Moderate + Good 71 (88) 17 (77) 88 (85) 66 (86) 22 (85) 88 (85)

6 months, n = 103
None 7 (9) 6 (27) 13 (13) 0.030 10 (13) 3 (12) 13 (13) 1.000
Moderate + Good 74 (91) 16 (73) 90 (87) 67 (87) 23 (88) 90 (87)

* Fisher’s exact test. EULAR: European League Against Rheumatism.

Table 3. EULAR responses of patients with psoriatic arthritis at Months 3 and 6. Patients are classified by low-affinity and high-affinity FCGR2A genotype
and stratified by type of TNF blocker.

FCGR2A, n (%)
Infliximab or Adalimumab, n = 48 Etanercept, n = 55

EULAR Response HH + HR RR Total p* HH + HR RR Total p*
(High affinity) (Low affinity) (High affinity) (Low affinity)

3 months
None 5 (13) 1 (10) 6 (13) 5 (12) 4 (33) 9 (16)
Moderate + Good 33 (87) 9 (90) 42 (88) 1.000 38 (88) 8 (67) 46 (84) 0.092

6 months
None 4 (11) 2 (20) 6 (13) 3 (7) 4 (33) 7 (13)
Moderate + Good 34 (89) 8 (80) 42 (88) 0.591 40 (93) 8 (67) 48 (87) 0.034

* Fisher’s exact test. Pairwise comparison significance level < 0.025. EULAR: European League Against Rheumatism; TNF: tumor necrosis factor.

Table 4. EULAR responses of patients with psoriatic arthritis at Months 3 and 6. Patients are classified by low-affinity and high-affinity FCGR3A genotype
and stratified by type of TNF blocker.

FCGR3A, n (%)
Infliximab or Adalimumab, n = 48 Etanercept, n = 55

EULAR Response VV + VF FF Total p* VV + VF FF Total p*
(High affinity) (Low affinity) (High affinity) (Low affinity)

3 months
None 10 (10) 2 (22) 6 (13) 7 (18) 2 (12) 9 (16)
Moderate + Good 35 (90) 7 (78) 42 (88) 1.312 31 (82) 15 (88) 46 (84) 0.705

6 months
None 5 (13) 1 (11) 6 (13) 5 (13) 2 (12) 7 (13)
Moderate + Good 34 (87) 8 (89) 42 (88) 0.100 33 (87) 15 (88) 48 (87) 0.100

* Fisher’s exact test. Pairwise comparison significance level < 0.025. EULAR: European League Against Rheumatism; TNF: tumor necrosis factor.
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blockers15. In order to ascertain whether CRP had any effect
on the relationship between EULAR response and
high/low-affinity alleles, we stratified patients by level of
CRP (high/normal, taking normal as ≤ 1 mg/dl). Eighty-one of
103 (78.6%) patients had normal CRP, and only in this group
did we find a higher number of patients with a EULAR
response who had high-affinity FCGR2A alleles (94%
HH+HR vs 69% RR; pairwise p = 0.013). No differences were
found in the analysis of FCGR3A (data not shown).

To determine whether CRP had an effect on the relationship
between EULAR response and FCGR2A/3A, we estimated the
OR of EULAR response and CRP at 3 and 6 months and the
interaction for each polymorphism using logistic regression.
We found no association between CRP and FCGR2A or 3A

(Table 5). However, the logistic regression analysis showed a
significant negative association between EULAR response at 6
months and the low-affinity FCGR2A alleles (RR; OR 0.138,
95% CI 0.024–0.800, p = 0.027; Table 5).

Finally, we found no evidence that disease duration (< 6
months, n = 15 vs > 6 months, n = 88) had an effect on the
EULAR response (data not shown).

DISCUSSION

The effect of FCGR2A and FCGR3A polymorphisms on clin-
ical response to TNF-α blockers was analyzed in a cohort of
patients with PsA followed for 6 months in search of genetic
biomarkers of clinical response to these agents. Overall,
around 85% of patients achieved a EULAR response and 60%
a good EULAR response during the study period. Disease
remission, defined as DAS28 < 2.6, was around 60% at 6
months, similar to values in another study16.

We found that presence of the high-affinity FCGR2A-131H
allele in either HH or HR combinations was strongly, but non-
significantly, associated with a EULAR response at 6 months,
compared to homozygosity for low-affinity alleles (RR), in
the pairwise comparison setting. No association was found
between the FCGR3A polymorphism and response to TNF-α
blockers.

When TNF-α blockers were stratified by structural com-
position, patients with high-affinity alleles of FCGR2A treat-
ed with etanercept (n = 55), but not those treated with mono-
clonal antibodies (n = 48), had higher rates of EULAR
response at 6 months (pairwise p = 0.034).

Logistic regression analysis including the interaction
between EULAR response, CRP level, and FCGR2A and
FCGR3A polymorphisms showed a positive, statistically sig-
nificant association between EULAR response at 6 months
and high-affinity alleles of FCGR2A.

These results suggest a potential association between
EULAR response at 6 months and high-affinity variants of
FCGR2A, mainly due to the patients treated with etanercept.
Demonstration of this association was difficult in our study
because of the relatively small number of patients and the high
rate of EULAR response achieved, which left a small margin
to detect other effects on the EULAR response beyond treat-
ment. Further, the possible effect of the FCGR polymorphism
on the EULAR response would be rather small, as found in
RA9.

To our knowledge, no previous studies have analyzed the
association between the FCGR2A polymorphism and the
response to TNF-α blocker in patients with PsA, and there is
only 1 limited study on the FCGR3A polymorphism17. That
study analyzed the specific distribution of the FCGR3A

V158F polymorphism in relation to infliximab response at 3,
6, and 12 months in 16 patients with PsA, and found that more
patients with a high-affinity genotype (FV+VV) reached a
EULAR response at 3 months (20% FF vs 83.3% FV-VV; p =
0.036, Fisher’s test p = 0.067)17. Similarly, a significant asso-
ciation was observed between the high-affinity V allele and
better response in 33 patients with ankylosing spondylitis
(AS) at 6 months in terms of both genotype and allele distri-
butions (33.3% FF vs 84.6% FV-VV; p = 0.008; and 45.4% F
vs 88.2% V; p = 0.003, respectively)17. In accord with these
results, the rs767455 polymorphism in TNFR1A seems to
have opposite effects on the response to TNF-α blockers in
PsA and RA (Conesa-Zamora P, personal communication).
These findings suggest that substantial differences between
PsA and RA may exist regarding the interaction with TNF-α
blockers.

PsA and AS belong to the group of spondyloarthropathies
(SpA), a heterogeneous group of disorders with similar clini-
cal features including axial and peripheral arthritis, uveitis,
psoriasis, and inflammatory bowel diseases, such as Crohn’s
disease (CD) and ulcerative colitis. These disorders also share
immunogenetic and pathogenic characteristics that differ from
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Table 5. Interaction between EULAR response and CRP at 3 and 6 months
in the logistic regression model, FCGR2A (low affinity vs high affinity).

Variable OR (95% CI) p

EULAR response at 3 mo
None 1
Moderate + good 1.418 (0.196–10.279) 0.730

CRP at 3 mo
≤ 1 1
> 1 0.699 (0.060–8.202) 0.775

Interaction: EULAR response with CRP (Month 3)
0 1
1 0.196 (0.007–5.168) 0.329

EULAR response at 6 mo
None 1
Moderate + good 0.138 (0.024–0.800) 0.027

CRP at 6 mo
≤ 1 1
> 1 0.291 (0.017–4.831) 0.389

Interaction: EULAR response with CRP (Month 6)
0 1
1 13.527 (0.551–331.807) 0.111

Significance: p < 0.05. EULAR: European League Against Rheumatism;
CRP: C-reactive protein.
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those of RA18. Interestingly, a study found that PsA and CD
share common genetic control of certain inflammation path-
ways19. In CD, the genotype combinations including the
high-affinity genotype (VV+VF) have been associated with a
greater reduction in CRP levels in response to infliximab ther-
apy20, which is in agreement with our results as well as with
the idea that CD and PsA share a number of pathogenetic
 features.

We found no association between the FCGR3A polymor-
phism and response to TNF-α blockers in PsA. Together with
the results of other studies on PsA, AS, and CD17,20, this
stands in contrast to the results in RA, where 3 out of 4 pub-
lished studies have found a better response in patients
homozygous for low-affinity FCGR3A (FF) alleles9,10,17,21. In
our previous study on RA, which had a similar sample size to
our present study, low-affinity FCGR3A and FCGR2A alleles
were associated with a better response to infliximab therapy9.
We thus hypothesized that, in RA, low-affinity polymor-
phisms were associated with a longer half-life of infliximab
and, consequently, with greater efficacy. Our results for
FCGR2A and from the previous smaller study with
FCGR3A17 showing an association between higher rate of
EULAR response and high-affinity alleles suggest a different
type of interaction between cell-surface Fc-γ receptors and
TNF-α blockers in RA compared with PsA and, probably,
with other SpA. Indeed, the association between the
high-affinity FCGR2A polymorphism and EULAR response
to TNF-α blockers (mainly to etanercept) in PsA evokes that
of the FCGR2A/3A polymorphism and good response to rit-
uximab in patients with indolent non-Hodgkin’s lymphoma
(NHL), including follicular NHL and Waldenström’s
macroglobulinemia22. However, this is not the case for other
associated diseases such as chronic lymphocytic leukemia or
aggressive NHL, suggesting that other pathogenic disease fac-
tors influencing rituximab response could contribute to the
overall outcome23,24. This might also be the case for the
observed differences in correlation between the FCGR2A/3A

polymorphism and response to anti-TNF-α therapy in PsA
and RA.

It is feasible that binding of TNF-α blockers to high-affin-
ity Fc-γ receptors could promote beneficial cell responses
(i.e., in natural killer cells) relevant to the pathogenesis of pso-
riatic but not rheumatoid synovitis. In fact, a predominant
macrophage type 2 (M2, alternative) response has been
reported in SpA, including PsA, compared to a predominant
macrophage type 1 (M1, classical) response in RA18, which
could explain the different genetic associations between the 2
diseases and the response to biological therapies.

The lack of association found with the FCGR3A polymor-
phism in our study may be partly because the efficacy of
TNF-α blockers in our PsA cases was much higher than that
reported for RA9,16, and therefore the potential for the influ-
ence of the FCGR2A and FCGR3A polymorphisms on the
response is lower in PsA than in RA.

We found that in PsA, in contrast to RA, high-affinity
FCGR2A polymorphisms may be associated with a better
response to TNF-α blockers, mainly etanercept. Our present
and previous results suggest that, in PsA and probably also in
other SpA, high-affinity interactions of TNF-α blockers with
Fc-γ receptors present on certain cell populations (probably
M2) would be beneficial, while the same interactions would
be detrimental in RA. Further studies are needed to confirm
this possibility.

ACKNOWLEDGMENT

The authors thank Elisa De Lazzari, MSc, for statistical advice; Toni Julià,
PhD, for bioinformatics advice; Vanesa G. Martínez, PhD, for critical revision
of the manuscript, and David Buss for reviewing the English version.

REFERENCES

1. Licastro F, Chiapelli M, Ianni M, Porcellini E. Tumor necrosis 
factor-alpha antagonists: Differential clinical effects by different
biotechnological molecules. Int J Immunopathol Pharmacol
2009;22:567-72.

2. Van Sorge NM, Van der Pol W-L, Van de Winkel JGJ. FCGR 
polymorphisms: Implications for function, disease susceptibility
and immunotherapy. Tissue Antigens 2003;61:189-202.

3. Warmerdam PA, Van de Winkel JG, Vlug A, Westerdaal NA, Capel
PJ. A single amino acid in the second Ig-like domain of the human
FC gamma receptor II is critical for human IgG2 binding. 
J Immunol 1991;147:1338-43.

4. Parren PW, Warmedam PA, Boeije LC, Arts J, Westerdaal NA,
Vlug A, et al. On the interaction on IgG subclasses with the low
affinity FC gamma RIIa (CD 32) on human monocytes, neutrophils
and platelets. Analysis of a functional polymorphism to human
IgG2. J Clin Invest 1992;90:1537-46.

5. Koene HR, Kleijer M, Algra J, Roos D, von dem Borne AE, de
Haas M. FCGRIIIa-158V/F polymorphism influences the binding
of IgG by natural killer cell FCGRIIIa, independently of the
FCGRIIIa-48L/R/H phenotype. Blood 1997;90:1109-14.

6. Hatjiharissi E, Xu L, Santos DD, Hunter ZR, Ciccarelli BT, Verselis
S, et al. Increased natural killer cell expression of CD16, 
augmented binding and ADCC activity to rituximab among 
individuals expressing the FCGRIIIa-158 V/V and V/F 
polymorphism. Blood 2007;110:2561-4.

7. Anandarajah AP, Ritchlin CT. The diagnosis and treatment of early
psoriatic arthritis. Nat Rev Rheumatol 2009;5:634-41.

8. Brandt J, Braun J. Anti-TNF-alpha agents in the treatment of 
psoriatic arthritis. Expert Opin Biol Ther 2006;6:99-107.

9. Cañete JD, Suárez B, Hernández MV, Sanmartí R, Rego I, Celis R,
et al. Influence of variants of FCG receptors IIA and IIIA on the
American College of Rheumatology and European League Against
Rheumatism responses to anti-tumour necrosis factor alpha therapy
in rheumatoid arthritis. Ann Rheum Dis 2009;68:1547-52.

10. Tutuncu Z, Kavanaugh A, Zvaifler N, Corr M, Deutsch R, Boyle D.
FCG receptor type IIIA polymorphisms influence treatment 
outcomes in patients with inflammatory arthritis treated with tumor
necrosis factor alpha-blocking agents. Arthritis Rheum
2005;52:2693-6.

11. Taylor W, Gladman D, Helliwell P, Marchesoni A, Mease P,
Mielants H; CASPAR Study Group. Classification criteria for 
psoriatic arthritis: Development of new criteria from a large 
international study. Arthritis Rheum 2006;54:2665-73.

12. Fernández Sueiro JL, Juanola X, Cañete JD, Torre Alonso JC,
García-Vicuña R, Queiró Silva R, et al. Consensus statement of the
Spanish Society of Rheumatology on the management of biologic
therapies in psoriatic arthritis. Reumatol Clin 2011;7:172-8.

1040 The Journal of Rheumatology 2012; 39:5; doi:10.3899/jrheum.110980

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/


13. Fransen J, van Riel PL. The Disease Activity Score and the EULAR
response criteria. Clin Exp Rheumatol 2005;23:S93-99.

14. Leppers-van de Straat FG, van der Pol WL, Jansen MD, Sugita N,
Yoshie H, Kobayashi T, et al. A novel PCR-based method for direct
Fc gamma receptor IIIa (CD16) allotyping. J Immunol Methods
2000;242:127-32.

15. Marnell L, Mold C, Du Clos TW. C-reactive protein: Ligands,
receptors and role in inflammation. Clin Immunol 
2005;117:104-11.

16. Saber TP, Ng CT, Renard G, Lynch BM, Pontifex E, Walsh CA, et
al. Remission in psoriatic arthritis: Is it possible and how can it be
predicted? Arthritis Res Ther 2010;12:R94.

17. Morales-Lara MJ, Conesa-Zamora P, García-Simón MS, Pedrero F,
Santaclara V, Perez-Guillermo M, et al. Association between the
FCGR3A V158F polymorphism and the clinical response to 
infliximab in rheumatoid arthritis and spondyloarthritis patients.
Scand J Rheumatol 2010;39:518-20.

18. Vandooren B, Noordenbos T, Ambarus C, Krausz S, Cantaert T,
Yeremenko N, et al. Absence of a classically activated macrophage
cytokine signature in peripheral spondylarthritis, including psoriatic
arthritis. Arthritis Rheum 2009;60:966-75.

19. Ho P, Bruce IN, Silman A, Symmons D, Newman B, Young H, et
al. Evidence for common genetic control in pathways of 
inflammation for Crohn’s disease and psoriatic arthritis. Arthritis
Rheum 2005;52:3596-602.

20. Louis EJ, Watier HE, Schreiber S, Hampe J, Taillard F, Olson A, et
al. Polymorphism in IgG Fc receptor gene FCGR3A and response
to infliximab in Crohn’s disease: A subanalysis of the ACCENT I
study. Pharmacogenet Genomics 2006;16:911-4.

21. Kastbom A, Bratt J, Ernestam S, Lampa J, Padyukov L, Söderkvist
P, et al. FCG receptor type IIIA genotype and response to tumor
necrosis factor alpha-blocking agents in patients with rheumatoid
arthritis. Arthritis Rheum 2007;56:448-52.

22. Treon SP. Fcg receptor predictive genomic testing and the treatment
of indolent non-Hodgkin lymphoma. Clin Lymphoma Myeloma
Leuk 2010;10:321-2.

23. Zhuang Y, Xu W, Shen Y, Li J. Fcg receptor polymorphisms and
clinical efficacy of rituximab in non-Hodgkin lymphoma and
chronic lymphocytic leukemia. Clin Lymphoma Myeloma Leuk
2010;10:347-52.

24. Dornan D, Spleiss O, Yeh R-F, Duchateau-Nguyen G, Dufour A,
Zhi J, et al. Effect of FCGR2A and FCGR3A variants on CLL 
outcome. Blood 2010;116:4212-22.

1041Ramírez, et al: FCGR2A/3A polymorphism in PsA

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2012. All rights reserved.

 www.jrheum.orgDownloaded on May 26, 2023 from 

http://www.jrheum.org/

