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Abstract The introduction of antitumor necrosis factor
(TNF) agents has improved the outcome for many patients
with rheumatoid arthritis (RA). To date, the only replicated
genetic predictor of anti-TNF response is the −308 G > A
single-nucleotide polymorphism in the TNF promoter
region. The presence of the −308 TNF G/G genotype
appears to be a marker of good response to anti-TNF
treatment. Anti-citrullinated protein antibodies (ACPA)
have been linked with erosive disease, and have been
established as the single most reliable prognostic factor in
clinical practice. To test the hypothesis that the ACPA
status may affect the −308 G/G patients rate of response to
TNF blockade, we prospectively investigated a group of 52
RA patients with the −308 G/G genotype who were ACPA
(+) or ACPA (−). All patients were treated with adalimu-
mab, and the clinical response was studied using the

Disease Activity Score in 28 joints (DAS28) at 24 weeks
of treatment. Over 85% of patients were DAS28 responders
in both groups. No significant differences were found
between patients from both groups, according to the
DAS28 criteria of response at week 24 (p=0.79). In
conclusion, our findings suggest that the ACPA status does
not affect the clinical response to anti-TNF therapy in −308
TNF G/G patients.
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Introduction

Rheumatoid arthritis (RA) is a multisystem inflammatory
disease which affects synovial joints. It causes persistent
synovitis, pain, joint destruction, and functional disability
[1]. The introduction of antitumor necrosis factor (anti-
TNF) agents has improved the outcome for many patients
with RA. However, 30–40% of patients fail to respond to
treatment for unknown reasons [2]. Thus, screening patients
prior to initiation of the TNF antagonists may help select
patients with a higher likelihood of response.

Polymorphisms in genes encoding TNF, the HLA
region, and the anti-citrullinated protein antibody (ACPA)
titers and their ability to predict response to anti-TNF
therapies have been the focus of recent studies [3, 4]. To
date, the only replicated genetic predictor of anti-TNF
response is the −308 G > A single-nucleotide polymor-
phism (SNP) in the TNF promoter region. The presence of
the TNF −308 G/G genotype appears to be a marker of
response to anti-TNF treatment [5, 6]. The TNF gene is
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located in the class III HLA locus, in proximity with HLA-
DR genes [7]. Based on the linkage disequilibrium that exists
between these two regions and on the strong association
betweenHLA-DRB1 alleles and susceptibility and severity of
RA, it is possible that a relationship may be found between
these factors and the response to anti-TNF therapy [8].

The group of HLA-DRB1 shared epitope (SE) alleles
specifically predispose to ACPA-positive RA [9]. ACPAs
have been linked with erosive disease and have been
established as the single-most reliable prognostic factor in
clinical practice [10]. Some reports suggest that a decrease
in ACPAs titers might be a useful adjunct in assessing the
efficacy of anti-TNF treatment [11–14]. The use of multiple
prognostic factors such as HLA-DRB1, ACPA, and the
−308 G > A SNP in the TNF promoter region may interact
to define a final outcome in response to anti-TNF therapy.
To test the hypothesis that the ACPA status may affect the
prognostic value of −308 TNF SNP on the response to TNF
blockade in RA patients, we prospectively investigated a
group of 52 RA patients carrying the −308 G/G genotype
who were ACPA (+) or ACPA (−). All patients were treated
with a human anti-TNF monoclonal antibody (adalimu-
mab), and the clinical response was studied using the
Disease Activity Score in 28 joints (DAS28) and the
American College of Rheumatology (ACR) definition of
improvement in RA.

Patients and methods

Patients

Fifty-two patients fulfilling the 1987 revised ACR criteria
for classification of RA were studied [15]. All had active
disease despite treatment with methotrexate, leflunomide,
or sulfasalazine, defined by the presence of six or more
swollen joints, nine or more tender joints, and morning
stiffness greater than 45 min. The dosages of disease-
modifying antirheumatic drugs (DMARDs) were stable for
at least 8 weeks before enrolling in the study.

All patients received 40 mg adalimumab (Abbot Labo-
ratories, Chicago, IL, USA) subcutaneously every other
week during 24 weeks. Patients were allowed to continue
the same dose of non-steroidal anti-inflammatory drug, oral
glucocorticoids, and DMARDs they had been taking at the
beginning of this study. The study was approved by Ethical
Committees at each study site, and all patients gave their
written informed consent.

Clinical and laboratory assessment

The number of tender joints and swollen joints were
evaluated by an assessor at baseline and at weeks 8, 16,

and 24, immediately before the corresponding adalimumab
dose. We evaluated the clinical status using: patient’s
global assessment of disease activity, physician global
assessment of disease activity, patient’s assessment of pain,
and Health Assessment Questionnaire score. All patients
were scored to assess whether or not they achieved the
DAS28 criteria of improvement at week 24. The American
College of Rheumatology ACR 20, ACR 50, and ACR 70
criteria for improvement were also studied at week 24.

Laboratory analyses included determinations of erythro-
cyte sedimentation rate, blood count, and blood chemistry at
each visit. All clinical evaluations and laboratory tests were
performed blindly, with respect to the ACPA status. Blood
samples for studies were drawn at 9–10 A.M. on weeks 0, 8,
16, and 24 immediately before the corresponding adalimu-
mab dose was given and stored at −70°C until use.

TNF promoter polymorphism genotyping

The −308 TNF promoter genotype was determined by
polymerase chain reaction restriction fragment length
polymorphism [15].

ACPA measurement

ACPA status was determined by measuring anti-CCP levels
with a commercial anti-CCP2 enzyme linked immunosorbent
assay kit (Euro-diagnostica, Sweden), following the manu-
facturer’s instructions. The results of the anti-CCP test were
considered positive if the antibody levels were ≥25 IU/ml
(cutoff value).

IgM RF measurement

IgM rheumatoid factor (RF) was assayed by ELISA on a
96-well plate coated with highly purified Fc fragments of
human IgG, prepared by digestion of human IgG with
papain and then purification by chromatography on
Sephadex G-75 and protein A-Sepharose. For assays, serum
aliquots (200 μl, 1:100 dilution) were added in triplicate in
a 200 μl final volume of PBS-Tween and incubated 2 h at
37°C, followed by rinsing in PBS-Tween and incubation
with specific anti-human IgM F(ab’)2 fragments conjugated
to alkaline phosphatase for 1 h at 37°C. Plates were rinsed
with PBS-Tween and incubated with 200 μl alkaline
phosphatase substrate (1 mg/ml p-nitro-phenylphosphate)
in 0.1 M glycine, 1 mM MgCl2, 1 mM ZnCl2, pH 10.4.
Absorbance was monitored at 405 nm.

Statistical analysis

The main outcome was an improvement in the DAS28 score,
which is defined as a decrease of at least 1.2. All other results,
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such as ACR 20, ACR 50, and ACR 70 criteria for
improvement, were considered secondary outcomes. All the
study variables were tested for normality with the Shapiro–
Wilks test. Since the serum anti-CCP titers were not normally
distributed, all comparisons were made by means of non
parametric statistics: Kruskal–Wallis ANOVA for comparison
between groups and post hoc analyses using the Mann–
Whitney U test when appropriate. Normally distributed
variables were analyzed by means of one-way ANOVA or
ANCOVA when appropriate. Post hoc analyses were
performed using t test. Differences in proportions were
analyzed with the Pearson chi square test, the Fisher exact
test or the McNemar test according to the number of events/
cases involved and the nature of the comparison.

Results

Baseline characteristics of patients

Eighty-two patients were previously screened for the
presence of the −308 TNF α promoter polymorphisms.
Fifty-two of them had the G/G genotype and were selected
for further analysis. All were included in the safety
analysis. Thirty-nine patients were ACPA (+) and 13 were
ACPA (−).

Table 1 shows the baseline demographic and disease
characteristics in the two groups of the study patients. The
methotrexate mean dose was 15.59±7.61 mg/week in the
ACPA (+) group and 15.71±3.45 mg/week in the ACPA (−)
group. The prednisone mean dose was 8.43±4.45 mg/day in
the ACPA (+) group and 9.23±3.44 mg/day in the ACPA (−)
group.

Despite long-term therapy with methotrexate and other
DMARDs, patients with G/G genotype had a high swollen
and tender joint count. Patients from the ACPA (+) group
had a higher DAS28 basal score than patients who were
ACPA (−).

Clinical response to anti-TNF therapy and ACPA presence
in −308 G/G patients

Fifty out of 52 patients received adalimumab for at least
24 weeks and were included in the final evaluation of
treatment efficacy (one patient withdrew from the study due
to adverse effects and one because of lack of efficacy).
Table 2 summarizes the clinical improvement in ACPA (+)
and ACPA (−) patients according to DAS28, ACR 20, ACR
50, and ACR 70 criteria. Most patients achieved DAS28
and ACR 20 criteria after 24-week treatment. Over 85% of
patients were DAS28 responders in both groups; however,
no significant differences were found between ACPA (+)
and ACPA (−) patients (p=0.79). Although the ACPA (+)

group exhibited a higher rate of ACR 20, ACR 50, and
ACR 70 achievement than ACPA (−) group, we did not
find significant differences between groups.

Clinical response to anti-TNF therapy and RF presence
in −308 G/G patients

IgM RF was measured in 50 patients who completed
24 weeks of therapy. Thirty-eight patients were RF (+) and
12 patients were RF (−); 86.8% of RF (+) and 100% of RF
(−) patients were DAS28 responders at week 24. No
difference was found among responders and nonresponders
according to ACR 20, ACR 50, and ACR 70 criteria
between RF (+) and RF (−) patients (Table 3).

Table 1 Baseline characteristic of patients with RA

Characteristic ACPA (+) group
(n=39)

ACPA (−) group
(n=13)

p
Value

Age (years) 52.08±1.60 43.69±2.90 0.046

Sex: female 34 12 0.30

Duration of disease
(months)

149.22±161.03 125.07±107.55 0.054

Rheumatoid factor
(+) (n)

30 9 0.29

DAS28 (basal) 6.07±1.41 5.16±1.18 0.038

SJC 17.69±10.48 14.57±7.04 0.1

TJC 23.16±14.12 15.92±10.35 0.059

PAP 7.08±2.13 5.69±4.33 0.02

PGADA 6.72±1.66 5.42±1.82 0.01

PhGADA 6.69±1.93 5.28±1.68 0.012

HAQ 1.52±0.79 1.18±0.56 0.07

ESR (mm/h) 42±29.94 43.53±34.39 0.56

ACPA anti-cyclic citrullinated peptide antibodies, RA rheumatoid
arthritis, SJC swollen joint count, TJC tender joint count, PAP
patient’s assessment of pain, PGADA patient assessment of disease
activity, PhGADA physician assessment of disease activity, HAQ
Health assessment questionnaire, ESR erythrocyte sedimentation rate

Table 2 Correlation between adalimumab response and the presence
of ACPAs in a group of 50 patients with the G/G polymorphism at
position −308 of the TNF α gene

ACPA (+) ACPA (−) p Value

(n=37) (n=13)

n (%) n (%)

DAS28 responders 32/37 (86.4) 12/13 (92.3) 0.79

ACR 20 improvement (n) 28/37 (75.67) 7/13 (53.8) 0.07

ACR 50 improvement (n) 14/37 (37.83) 4/13 (14.2) 0.32

ACR 70 improvement (n) 2/37 (5.4) 0/13 (0) 0.19

DAS28 response and ACR response at week 24

ACPA anti-cyclic citrullinated peptide antibodies
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RF was also studied in the ACPA (+) and in the ACPA
(−) group of patients (Tables 4 and 5). No significant
differences were found between RF (+) and RF (−) patients
in the ACPA (+) or in the ACPA (−) group of patients.

Discussion

TNF blockade has emerged as an important therapy for
patients with RA; however, a substantial proportion of
treated patients still demonstrate partial or no response to
these therapies [2]. Previous studies have suggested that the
effect of clinical factors alone in predicting anti-TNF
therapy response is relatively modest [16–18].

Potter et al. studied a large cohort of patients treated with
anti-TNF agents and tested the hypothesis that confirmed
RA susceptibility factors, namely RF, ACPA, SE, and the
PTPN22 620 W polymorphism, were associated with
clinical response. They concluded that the presence of RF

or ACPAs was associated with a reduced response to anti-
TNF drugs. However, these antibodies only account for a
small proportion of the variance in treatment response.
They hypothesized that genetic factors may additionally
contribute to treatment response [19]. Hence, the present
study was undertaken to address the potential associations
of different genetic and serological markers with poor or
good response to anti-TNF therapy in patients with RA. We
investigated the value of different combinations of two
variables including the −308 TNF polymorphism and
ACPAs for predicting clinical response to anti-TNF
treatment in a group of patients with long-standing RA.
We had previously demonstrated patients carrying −308
TNF G/G genotype displayed a better response to adalimu-
mab than those with the G/A genotype [5]. In the current
study, G/G patients were classified according to the ACPA
status in ACPA (+) or ACPA (−) in order to evaluate
whether the presence of these autoantibodies could influ-
ence the predictive property of the −308 TNF SNP. Even
though patients from the ACPA (+) group had a higher
basal DAS28 than ACPA (−) patients, no significant
differences were found between groups according to the
DAS28 or ACR criteria of response at 24 weeks of
treatment. However, the ACR criteria suggest a trend for a
better response in the ACPA (+) group of patients. New
studies with increased numbers of patients should be done
in the future to clarify this subject.

It has been previously reported that the presence of
ACPAs is associated with a significantly reduced improve-
ment in the DAS28 score following 6 months of anti-TNF
therapy [14]. However, none of those patients was typified
for the −308 G/A TNF-gene promoter polymorphism.

We previously studied if the presence and the RF or
ACPA levels correlate with adalimumab efficacy in a group
of RA patients who had an inadequate response to

Table 3 Correlation between adalimumab response and the presence
of RF in a group of 50 patients with the G/G polymorphism at position
−308 of the TNF α gene

RF (+) RF (−) p Value

(n=38) (n=12)

n (%) n (%)

DAS28 responders 33/38 (86.8) 12/12 (100) 0.09

ACR 20 improvement (n) 27/38 (70) 9/12 (75) 0.39

ACR 50 improvement (n) 13/38 (34.2) 5/12 (41.6) 0.31

ACR 70 improvement (n) 2/38 (5.2) 0/12 (0) 0.21

DAS28 response and ACR response at week 24

RF rheumatoid factor

Table 4 Correlation between adalimumab response and the presence
of RF in a group of 37 ACPA (+) patients with the G/G polymorphism
at position −308 of the TNF α gene

RF (+) RF (−) p Value

(n=30) (n=7)

n (%) n (%)

DAS28 responders 26/30 (86.6) 7/7 (100) 0.15

ACR 20 improvement (n) 26/30 (86.6) 7/7 (100) 0.15

ACR 50 improvement (n) 12/30 (40) 4/7 (57.1) 0.20

ACR 70 improvement (n) 2/30 (6.6) 0/7 (0) 0.24

DAS28 response and ACR response at week 24

ACPA anti-cyclic citrullinated peptide antibodies, RF rheumatoid
factor.

Table 5 Correlation between adalimumab response and the presence
of RF in a group of 13 ACPA (−) patients with the G/G polymorphism
at position -308 of the TNF α gene (DAS28 response and ACR
response at week 24)

RF (+) RF (−) p Value

(n=8) (n=5)

n (%) n (%)

DAS28 responders 5/8 (62.5) 5/5 (100) 0.11

ACR 20 improvement (n) 4/8 (50) 3/5 (60) 0.36

ACR 50 improvement (n) 1/8 (12.5) 1/5 (20) 0.35

ACR 70 improvement (n) 0/8 (0) 0/5 (0)

DAS28 response and ACR response at week 24

ACPA anti-cyclic citrullinated peptide antibodies, RF rheumatoid
Factor.
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methotrexate or to other DMARDs [11]. The −308 G > A
SNP in the TNF promoter region was not studied in this
group of patients. We found a significant decrease in the RF
and ACPA levels after 24 weeks of adalimumab therapy.
We also found that patients who were ACPA-positive
before treatment were also better responders than ACPA
negative patients. It is possible that ACPA-positive RA
patients might display a more active disease associated with
a higher response to adalimumab therapy in comparison
with patients negative for ACPAs.

In the present study, all of our patients had the G/G
responder polymorphism, and interestingly, the presence of
RF or ACPA antibodies did not influence the clinical
outcome in this group of patients.

In conclusion, our findings, as well as others using different
anti-TNF α blockers, suggest that the presence of the −308 G/
G genotypemay help to define a subgroup of RA patients with
a better response to this treatment. Our data also suggest that
the RF or ACPA status does not affect the clinical response to
anti-TNF therapy in this group of patients.

Acknowledgments This study was partially supported by FONDE-
CYT Grants 1040439 and 1090174.

Disclosures None

References

1. van der Woude D, Huizinga TW (2008) Translating basic research
into clinical rheumatology. Best Pract Res Clin Rheumatol
22:299–310

2. Senolt L, Vencovsky J, Pavelka K, Ospelt C, Gay S (2009)
Prospective new biological therapies for rheumatoid arthritis.
Autoimmun Rev 9:102–107

3. Lee YH, Ji JD, Bae SC, Song GG (2010) Associations between
tumor necrosis factor-alpha (TNF-alpha) -308 and -238 G/A
polymorphisms and shared epitope status and responsiveness to
TNF-alpha blockers in rheumatoid arthritis: a metaanalysis
update. Rheumatol 37:740–746

4. Marotte H, Miossec P (2010) Biomarkers for prediction of
TNFalpha blockers response in rheumatoid arthritis. Joint Bone
Spine 77:297–305

5. Cuchacovich M, Soto L, Edwardes M, Gutierrez M, Llanos C,
Pacheco D et al (2006) Tumor necrosis factor-α -308 G/G
promoter polymorphism and TNF-α levels correlate with a better
response to adalimumab in patients with rheumatoid arthritis.
Scand J Rheumatol 35:435–440

6. Mugnier B, Balandraud N, Darque A, Roudier C, Roudier J,
Reviron D (2003) Polymorphism at position -308 of the tumor
necrosis factor gene influences outcome of infliximab therapy in
rheumatoid arthritis. Arthritis Rheum 48:1849–1852

7. Gregersen PK, Silver J, Winchester RJ (1987) The shared epitope
hypothesis. An approach to understanding the molecular genetics
of susceptibility to rheumatoid arthritis. Arthritis Rheum 30:1205–
1213

8. The MHC sequencing consortium (1999) Complete sequence and
gene map of a human major histocompatibility complex. Nature
401:921–923

9. van der Helm-van Mil AH, Verpoort KN, Breedveld FC, Huizinga
TW, Toes RE, de Vries RR (2006) The HLA-DRB1 shared
epitope alleles are primarily a risk factor for anti-cyclic citrulli-
nated peptide antibodies and are not an independent risk factor for
development of rheumatoid arthritis. Arthritis Rheum 54:1117–
1121

10. de Vries-Bouwstra JK, Goekoop-Ruiterman YP, Verpoort KN,
Schreuder GM, Ewals JA, Terwiel JP et al (2008) Progression of
joint damage in early rheumatoid arthritis: association with HLA-
DRB1, rheumatoid factor, and anti-citrullinated protein antigens in
relation to different treatment strategies. Arthritis Rheum
58:1293–1298

11. Cuchacovich M, Catalan D, Wainstein E, Gatica H, Soto L,
Aravena O et al (2008) Basal anti-cyclic citrullinated peptide
(anti-CCP) antibody levels and a decrease in anti-CCP titres are
associated with clinical response to adalimumab in rheumatoid
arthritis. Clin Exp Rheumatol 26:1067–1073

12. Alessandri C, Bombardieri M, Papa N, Cinquini M, Magrini L,
Tincani A et al (2004) Decrease of anti-cyclic citrullinated peptide
antibodies and rheumatoid factor following anti-TNF alpha
therapy (infliximab) in rheumatoid arthritis is associated with
clinical improvement. Ann Rheum Dis 63:1218–1221

13. Atzeni F, Sarzi-Puttini P, Dell’ Acqua D, de Portu S, Cecchini G,
Cruini C et al (2006) Adalimumab clinical efficacy is associated
with rheumatoid factor and anti-cyclic citrullinated peptide
antibody titer reduction: a one-year prospective study. Arthritis
Res Ther 8:R3

14. Chen HA, Lin KC, Chen CH, Liao HT, Wang HP, Chang HN et al
(2006) The effect of etanercept on anti-cyclic citrullinated peptide
antibodies and rheumatoid factor in patients with rheumatoid
arthritis. Ann Rheum Dis 65:35–39

15. Vinasco J, Beraún Y, Nieto A, Fraile A, Mataran L, Pareja E et al
(1997) Polymorphism at the TNF loci in rheumatoid arthritis.
Tissue Antigens 49:74–78

16. Bobbio-Pallavicini F, Caporali R, Alpini C, Avalle S, Epis O,
Klersy C et al (2007) High IgA rheumatoid factor levels are
associated with poor clinical response to tumour necrosis factor
a inhibitors in rheumatoid arthritis. Ann Rheum Dis 66:302–
307

17. Braun-Moscovici Y, Markovits D, Zinder O, Schapira D, Rozin A,
Ehrenburg M et al (2006) Anti-cyclic citrullinated protein
antibodies as a predictor of response to anti-tumor necrosis
factor-a therapy in patients with rheumatoid arthritis. J Rheumatol
33:497–500

18. Hyrich KL, Watson KD, Silman AJ, Symmons DP (2006)
Predictors of response to anti-TNF-a therapy among patients with
rheumatoid arthritis: results from the British Society for Rheuma-
tology Biologics Register. Rheumatology (Oxford) 45:1558–1565

19. Potter C, Hyrich KL, Tracey A, Lunt M, Plant D, Symmons DP et
al (2009) Association of rheumatoid factor and anti-cyclic
citrullinated peptide positivity, but not carriage of shared epitope
or PTPN22 susceptibility variants, with anti-tumour necrosis
factor response in rheumatoid arthritis. Ann Rheum Dis 68:69–74

Clin Rheumatol (2011) 30:391–395 395


	The...
	Abstract
	Introduction
	Patients and methods
	Patients
	Clinical and laboratory assessment
	TNF promoter polymorphism genotyping
	ACPA measurement
	IgM RF measurement
	Statistical analysis

	Results
	Baseline characteristics of patients
	Clinical response to anti-TNF therapy and ACPA presence in −308&newnbsp;G/G patients
	Clinical response to anti-TNF therapy and RF presence in −308&newnbsp;G/G patients

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


