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ABSTRACT

 Infection is one of the leading causes of mortality 
among patients with rheumatoid arthritis (RA). Several 
RA cohorts have recently confirmed this increased risk 
of infection with relative risks ranging from 5.3 to 14.9. 
This predisposition to infections results from an interplay 
of disease-associated and treatment-associated factors. 
The introduction of biologic response modifiers, also 
known as biologic agents, in the treatment of RA has 
roused interest on their impact of the co-morbidities of 
RA, particularly infections. 

 Objective: To systematically review safety data from 
published randomized controlled trials (RCTs) evaluating 
the use of biologic agents in the management of RA in 
terms of infection rates documented

 Methods: A PUBMED  Search from 1999 - October 
2005 was per formed using the terms rheumatoid 
arthritis, biologic agents, the specific biologic agents 
available at that time, and randomized controlled trials. 
Clinical trials were likewise identified by searching 
electronic data sources as well as reference lists 
and conference abstracts. Retrieved studies were 
independently assessed for quality by the two authors 
and were eventual ly included in the quantitat ive 
analysis.

 Results: Twenty Three (23) studies were retrieved 
following PUBMED search. Of these, 18 studies of 
fair quality were included.  The general incidence of 
infection was not increased by the administration of 
biologic agents [Relative risk 1.01, 95% CI (0.96, 
1.07)]. However, serious infections requiring intravenous 
antibiotic administration or necessitating hospital 
admission was significantly higher in the group receiving 
biologic agents [Relative risk 1.35, 95% CI (1.04, 
1.75)]. This risk was higher in the groups receiving 
infliximab.

 Conclusion: Biologic agents do not increase the 
incidence of infections among rheumatoid arthritis 
patients. However, serious infections occurred more 
frequently among those who received such therapies. 

Studies of higher quality are needed to compare if 
these treatment-associated risks are higher than that 
observed with traditional disease modifying agents.

INTRODUCTION

 Infection is a major cause of morbidity and 
mortality among patients with RA. Earlier studies 
on outcomes of RA showed infection accounting for 
one-fourth of deaths. Recently, three independent 
longitudinal studies reaffirmed that infection was 
a major contributor to all-cause mortality among 
RA patients. The risk of developing an infection is 
increased among RA patients  recent cohorts report 
relative risks of 5.3 to 14.9 compared to the normal 
population.23

 Similar to other RA co-morbid conditions, the 
increased risk of infection is believed to arise from 
the interplay of disease-specific and treatment-
associated factors. Rheumatoid arthritis alters the 
function of natural killer cells and T-lymphocytes 
which are important in cell-mediated immunity. 
Available therapies for RA potentially aggravate this 
effect on cellular immunity by decreasing the number 
and function of important cell-mediators. It is believed 
that this combined effect of immunosuppression is 
central to the increased risk of infection among RA 
patients.

 The population-based incident cohort of Doran, 
et al. identified potential risk factors for serious 
infection in RA patient.24 Increasing age, presence 
of extra-ar ticular manifestations, leucopenia, 
presence of other medical co-morbidities (chronic 
lung disease, alcoholism, organic brain disease and 
diabetes mellitus) and corticosteroid use were found 
to be strong predictors of infection, Interestingly, 
the study found that use of disease modifying anti-
rheumatic drugs (DMARDS) was not associated 
with an increased risk of infection after adjusting 
for demographic characteristics, co-morbidities and 
disease related factors in a multivariate analysis.

 The availability of infliximab and etanercept in 
the treatment of RA has generated observations of 
the effects of these agents on RA co-morbidities, 
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particularly infection.23 Listing, et al. reported a 
higher prior risk of infection among RA patients 
treated with etanercept and infliximab compared to 
RA patients receiving traditional DMARDs in their 
German Biologics Register of 1,529 patients seen 
from May 2001 to September 2003. Incidence  of 
22.6 and 28.3 per 100 patient-years were reported 
for etanercept and infliximab, respectively. This is 
compared to the 6.8 per 100 patient-years among 
patients receiving non-biologic DMARDs. Serious 
infections similarly occurred more in the etanercept 
(6.4) and infliximab (6.2) treated patients than in 
those receiving DMARD (2.3) (p value 0.0016). The 
study suggested that infection risk is increased by 
treatment with tumor necrosis factor inhibitors.25

 This is in contrast to the study of Dixon, et al. 
where treatment with anti-tumor necrosis factor 
(anti-TNF) therapies were not associated with an 
increased over-all risk of serious infection compared 
to DMARDs treatment after adjusting for baseline 
risk. This was based on a national prospective 
observational study of 7,664 anti-TNF treated and 
1,354 DMARD treated patients seen from December 
2001 to September 2005 in the British Society of 
Rheumatology Biologics Register. The incidence 
rate ratio (IRR) for serious infections in the anti-TNF 
treated compared to the DMARD treated cohort was 
1.03 (95% confidence interval 0.68, 1.57). However, 
serious skin and soft tissue infections were increased 
among anti-TNF treated patients with an IRR of 4.28 
(95% confidence interval 1.06,17.17). No significant 
difference in incident infections were found among 
the three biologic agents in the cohort  infliximab, 
etanercept and adalimumab.26

 Estimates of infection risks from randomized 
controlled trials are generally difficult. Data from 
these trials have not been powered to detect sparse 
adverse events such as infections in their analysis and 
interpretation. A solution to the lack of estimates of 
infection risk from clinical trials is to pool the results 
in a meta-analysis. This technique is often used to 
assess drug efficacy but has been infrequently used 
to determine harmful effects. Using such a technique 
applies a validated approach to pooling sparse data 
as an adjunct in assessing drug safety.

OBJECTIVE
 
 This systematic review aims to determine the 
risks of developing serious and non-serious infections 
among RA patients being treated with biologic 
agents. 

MATERIALS AND  METHODS

Search Strategy

 A MEDLINE Search was performed to identify 
randomized placebo controlled clinical trials or 
systematic reviews on the use of biologic agents in 
the treatment of RA from 1999 to October 2006. This 
was supplemented by citation tracking in published 
bibliographies and conference proceedings. The 
Cochrane Database of Systematic Reviews was 
likewise searched for existing studies and meta-
analysis on biologic agents and RA. The following 
terms were used in the literature search: biologic 
agents, Rheumatoid Arthritis, Anti-tumor necrosis 
factor (anti-TNF) agents and specific names of such 
agents (e.q. adalimumab, infliximab and etanercept), 
Interleukin 1 receptor (IL-1R) antagonist and specific 
names of such agents (anakinra), costimulation 
blockade and specif ic names of such agents 
(abatacept), anti CD20 antagonist and specific 
names of such agents (rituximab), randomized 
controlled trial.

Criteria for Inclusion of Studies in the Review

 Only randomized controlled trials were considered 
for inclusion in the systematic review. For studies 
using a cross-over design, only data from the 
preliminary phase of the trial were considered to 
exclude the compounded effect of receiving different 
forms of treatment.

 Patients enrolled in the clinical trials should 
be adults (aged 18  70 years old) who had been 
diagnosed with Rheumatoid Arthritis using the 1997 
American College of Rheumatology (ACR) Criteria for 
the Classification of Rheumatoid Arthritis. Baseline 
characteristics of patients and known prognostic 
factors for infections should be comparable between 
groups (p>0.05)

 Only studies with at least two treatment groups 
were to be included  one group should have been 
randomized to receive a biologic agent for at least 12 
weeks duration. The following biologic agents were 
considered in this systematic review: anti-TNF agents 
(Adalimumab, Infliximab and Etanercept), interleukin 
1 receptor antagonist (Anakinra),costimulatory 
blocking agents (Abatacept) and ant i  CD20 
antagonist (Rituximab). The comparison group 
should receive either a placebo or a traditional 
disease modifying anti-rheumatic drug (DMARD). 
Aside from the biologic agents, other concomitant 
treatments in the study groups should be similar.
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 Included trials should indicate in their safety 
reports the incidence rates of infections (both serious 
and non-serious) or at least tabulate the number 
of infections reported during the clinical trial. For 
studies wherein only the number of infections is 
reported, the number of patients assigned to the 
treatment group will be used as the denominator.

Validity Assessment and Data Analysis
 
 Retrieved trials were independently evaluated 
by the two authors for bias in the fol lowing 
methodological features: randomization concealment 
(selection bias), masking of allocation or blinding 
of physicians and outcome assesors (detection and 
performance bias), and intention-to-treat analysis 
(exclusion bias). Disagreements were resolved by 
consensus.
 
 Abstracted data from included trials were 
then entered and analyzed using Review Manager 
(RevMan) version 4.2.9 (version date: October 23, 
2006).

RESULTS

 Twenty-three journal articles were identified using 
the search strategy outlined above. Of these, only 
18 were included in the final analysis. One study9 
employed a cross-over design were some patients 
originally assigned to the placebo group eventually 
received a biologic agent. No safety report was 
provided regarding infections documented during the 
pre-crossover phase and thus could not be included in 
the systematic review. In the remaining four excluded 
trials, there was difficulty abstracting the incidence 
of infection as the authors separately reported these 
events (upper respiratory tract infection, sinusitis, 
pharyngitis) without providing data on the over-all 
index of infection occurrence.

 Of the 18 included trials, 16 were evaluated to 
be of fair quality  mostly because randomization 
concealment was not ensured in the description of 
the study protocol. Only two studies were of good 
quality  both were for anti-TNF agents.

 The included trials enrolled a total of 11,323 adult 
rheumatoid arthritis patients receiving treatment for 
a duration of four to 24 months. Table 1 tabulates 
the number of patients enrolled in included trials 
stratified based on the biologic agent studied. The 
numbers listed below reflect a frequently used design 
in clinical trials of randomizing more patients to the 
active treatment group - usually in the ratio of 2:1. 

Table 1. Population of Patients Enrolled in the Different Trials 
Stratified Base on Biologic Agent Studied

 Biologic  # of Trials # Randomized # Randomized  Total 
  Agent   to Study  to Placebo  Number
   Agent Group

Abatacept 4 1,527 766 2,293
Etanercept 3 1,236 498 1,734
Infliximab 3 1,814 747 2,561
Adalimumab 3 1,170 519 1,689
Anakinra 2 1,366 534 1,900
Rituximab 3 748 398 1,146
All agents 18 7,861 3,462 11,323

 Aside from the diagnosis of RA, patients included 
in the trials were assessed to have active disease 
based on criteria using a combination of joint counts 
(swollen and tender), laboratory values (erythrocyte 
sedimentation rate or C-reactive protein), or clinical 
features (duration of morning stiffness). Likewise, 
some studies indicated that included patients should 
either be class I, II or III of the American College of 
Rheumatology Revised Criteria for Classification of 
Global Functional Status in Rheumatoid Arthritis 
(1991).

Infection Risk Among Patients Treated with Biologic 
Agents (See Figure  1)

 Only 13 trials reported the over-all incidence of 
infection for the duration of their study period. The 
data from 8,463 enrolled patients showed that the 
over-all risk of infection among RA patients were 
not significantly increased by the administration of 
biologic agents [Relative risk 1.03 95% CI (0.99, 
1.09)]. The chi-square test for heterogeneity of 
the studies did not reach statistical significance, 
indicating that across these trials the results are 
comparable. 

 Furthermore, if the results are stratified  based 
on the mechanism of action of the biologic drug 
TNF blocking agents, interleukin 1 receptor 
antagonist, costimulatory blocking agents and 
anti-CD20 antagonist, it likewise appears that 
there is no difference in terms of infection risk 
between these groups. However, this result should 
be taken with caution, as none of the trials on 
infliximab had indicated the incidence of non-
serious infections  and this group represents 
almost one-quarter of the total number of patients 
included in the quantitative analysis.
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Risk of Serious Infection among Patients Treated with 
Biologic Agents (See Figures 2 and 3)

 Most of the included trials reported their 
incidence of serious infections, defined as 
infection requiring either intravenous antibiotic 
administration or necessitating hospitalization for 
treatment. Data from 11,323 enrolled patients 
show that serious infections were significantly 
higher among biologics-treated patients. [Relative 
risk 1.35 95%CI (1.04, 1.75)]. The test for 
heterogeneity was not significant indicating 
comparable results between the studies. However, 
grouping these trials based on the biologic agent 
used, serious infections occurred more frequently 
among patients treated with infliximab [Relative 
risk 1.70 95% CI (1.05, 2.76)] compared to 
other biologic agents. However, grouping these 
trials based on the mechanism of action of the 
agent used, serious infections tended to occur 
more frequently among patients treated with 
TNF-blocking agents [Relative risk 1.29] but this 
difference did not reach statistical difference. 
These results may suggest that the increased risk 
of serious infection may be drug specific rather 
than a class effect.

Implications On Further Research and Practice

 For most of the studies included in this 
systematic review, the primary endpoint was an 
evaluation of the efficacy of these biologic agents in 
improving the rheumatic complaint and functional 
disability. Few of these trials were specifically 
aimed at evaluating the safety of biologic agents 
among RA patients. This may translate to these 
trials not being powered to detect differences in 
infections among treatment groups. More studies 
looking specifically into safety of these biologic 
agents are recommended.

 The results of the systematic review should not 
deter physicians from using these very effective 
drugs in the treatment of RA. Instead, the results 
should be a reminder to be vigilant in monitoring for 
infections particularly in this subset of patients.

CONCLUSION

 Biologic agents do not significantly predispose 
RA patients to more infections. However, serious 
infections occurred more frequently among those 
who received such therapies. Studies of higher quality 

are needed to compare if these treatment-associated 
risks are higher than that observed with traditional 
disease modifying agents. 
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Review: Infection among Rheumatoid Arthritis patients receiving biologic therapy
Comparison: 01 Biologic agents vs Placebo                                                                                 
Outcome: 01 Infection                                                                                                  

Study  Biologic Agents  Placebo  RR (fixed)  RR (fixed)
or sub-category  n/N  n/N  95% CI  95% CI

01 Abatacept
 Genovese 2005       50/258             24/133      1.07 [0.69, 1.67]

 ASSURE      539/959            261/482      1.04 [0.94, 1.15]

Subtotal (95% CI) 1217               615      1.04 [0.94, 1.15]

Total events: 589 (Biologic Agents), 285 (Placebo)
Test for heterogeneity: Chi² = 0.02, df = 1 (P = 0.88), I² = 0%
Test for overall effect: Z = 0.80 (P = 0.42)

02 Adalimumab
 ARMADA      103/209             23/62      1.33 [0.93, 1.89]

 Keystone May 2004      153/419             60/200      1.22 [0.95, 1.56]

 PREMIER      123/268            119/257      0.99 [0.82, 1.19]

Subtotal (95% CI) 896                519      1.12 [0.98, 1.28]

Total events: 379 (Biologic Agents), 202 (Placebo)
Test for heterogeneity: Chi² = 3.01, df = 2 (P = 0.22), I² = 33.5%
Test for overall effect: Z = 1.60 (P = 0.11)

03 Anakinra
 Cohen 2004       83/250             65/251      1.28 [0.98, 1.69]

 Fleischmann et al      460/1116           123/283      0.95 [0.82, 1.10]

 Schiff et al      460/1116           123/283      0.95 [0.82, 1.10]

Subtotal (95% CI) 2482               817      1.00 [0.90, 1.10]

Total events: 1003 (Biologic Agents), 311 (Placebo)
Test for heterogeneity: Chi² = 4.09, df = 2 (P = 0.13), I² = 51.1%
Test for overall effect: Z = 0.09 (P = 0.93)

04 Etanercept
 TEMPO      334/454            172/228      0.98 [0.89, 1.07]

 Weinblatt et al       30/59              19/30      0.80 [0.55, 1.16]

Subtotal (95% CI) 513                258      0.96 [0.88, 1.05]

Total events: 364 (Biologic Agents), 191 (Placebo)
Test for heterogeneity: Chi² = 1.02, df = 1 (P = 0.31), I² = 1.6%
Test for overall effect: Z = 0.93 (P = 0.35)

06 Rituximab
 DANCER      111/316             42/149      1.25 [0.93, 1.68]

 Edwards et al.       10/121              6/40      0.55 [0.21, 1.42]

 REFLEX      128/311             79/209      1.09 [0.87, 1.36]

Subtotal (95% CI) 748                398      1.11 [0.94, 1.33]

Total events: 249 (Biologic Agents), 127 (Placebo)
Test for heterogeneity: Chi² = 2.71, df = 2 (P = 0.26), I² = 26.3%
Test for overall effect: Z = 1.23 (P = 0.22)

Total (95% CI) 5856               2607      1.03 [0.98, 1.09]

Total events: 2584 (Biologic Agents), 1116 (Placebo)
Test for heterogeneity: Chi² = 15.52, df = 12 (P = 0.21), I² = 22.7%
Test for overall effect: Z = 1.25 (P = 0.21)

 0.1  0.2  0.5  1  2  5  10

 Favors Biologics  Favors Placebo

Figure 1
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Review: Infection among Rheumatoid Arthritis patients receiving biologic therapy
Comparison: 01 Biologic agents vs Placebo                                                                                 
Outcome: 02 Serious Infections                                                                                         

Study  Biologic Agents  Placebo  RR (fixed)  RR (fixed)
or sub-category  n/N  n/N  95% CI  95% CI

01 Abatacept
 Genovese 2005        6/258              3/133      1.03 [0.26, 4.06]

 Kremer 2003        1/220              0/119      1.63 [0.07, 39.68]

 ASSURE       28/959              9/482      1.56 [0.74, 3.29]

 Moreland et al        1/90               0/32      1.09 [0.05, 26.05]

Subtotal (95% CI) 1527               766      1.42 [0.76, 2.66]

Total events: 36 (Biologic Agents), 12 (Placebo)
Test for heterogeneity: Chi² = 0.31, df = 3 (P = 0.96), I² = 0%
Test for overall effect: Z = 1.11 (P = 0.27)

02 Adalimumab
 ARMADA        2/209              0/62      1.50 [0.07, 30.84]

 Keystone May 2004        4/419              0/200      4.31 [0.23, 79.61]

 PREMIER       12/542              7/257      0.81 [0.32, 2.04]

Subtotal (95% CI) 1170               519      1.08 [0.47, 2.45]

Total events: 18 (Biologic Agents), 7 (Placebo)
Test for heterogeneity: Chi² = 1.27, df = 2 (P = 0.53), I² = 0%
Test for overall effect: Z = 0.18 (P = 0.86)

03 Anakinra
 Cohen 2004        2/250              2/251      1.00 [0.14, 7.07]

 Fleischmann et al       23/1116             1/283      5.83 [0.79, 43.00]

Subtotal (95% CI) 1366               534      3.15 [0.81, 12.20]

Total events: 25 (Biologic Agents), 3 (Placebo)
Test for heterogeneity: Chi² = 1.68, df = 1 (P = 0.19), I² = 40.6%
Test for overall effect: Z = 1.66 (P = 0.10)

04 Etanercept
 Genovese 2002       18/415             10/217      0.94 [0.44, 2.00]

 Keystone Feb 2004        4/367              0/53      1.32 [0.07, 24.19]

 TEMPO       27/454             15/228      0.90 [0.49, 1.67]

Subtotal (95% CI) 1236               498      0.93 [0.58, 1.48]

Total events: 49 (Biologic Agents), 25 (Placebo)
Test for heterogeneity: Chi² = 0.07, df = 2 (P = 0.97), I² = 0%
Test for overall effect: Z = 0.31 (P = 0.76)

05 Infliximab
 START       24/721              6/363      2.01 [0.83, 4.88]

 St. Clair  et al       40/751              6/298      2.65 [1.13, 6.17]

 ATTRACT       21/342              7/86      0.75 [0.33, 1.72]

Subtotal (95% CI) 1814               747      1.70 [1.05, 2.76]

Total events: 85 (Biologic Agents), 19 (Placebo)
Test for heterogeneity: Chi² = 4.94, df = 2 (P = 0.08), I² = 59.5%
Test for overall effect: Z = 2.16 (P = 0.03)

06 Rituximab
 DANCER        4/316              2/149      0.94 [0.17, 5.09]

 Edwards et al.        4/121              1/40      1.32 [0.15, 11.49]

 REFLEX        7/311              3/209      1.57 [0.41, 6.00]

Subtotal (95% CI) 748                398      1.30 [0.51, 3.33]

Total events: 15 (Biologic Agents), 6 (Placebo)
Test for heterogeneity: Chi² = 0.21, df = 2 (P = 0.90), I² = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

Total (95% CI) 7861               3462      1.35 [1.04, 1.75]

Total events: 228 (Biologic Agents), 72 (Placebo)
Test for heterogeneity: Chi² = 12.13, df = 17 (P = 0.79), I² = 0%
Test for overall effect: Z = 2.25 (P = 0.02)
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Review: Infection among Rheumatoid Arthritis patients receiving biologic therapy
Comparison: 01 Biologic agents vs Placebo                                                                                 
Outcome: 03 Serious infection by MOA                                                                                   

Study  Treatment  Control  RR (fixed)  RR (fixed)
or sub-category  n/N  n/N  95% CI  95% CI

01 TNF Blockers
 START       24/721              6/363      2.01 [0.83, 4.88]

 St. Clair  et al       40/751              6/298      2.65 [1.13, 6.17]

 ARMADA        2/209              0/62      1.50 [0.07, 30.84]

 ATTRACT       21/342              7/86      0.75 [0.33, 1.72]

 Genovese 2002       18/415             10/217      0.94 [0.44, 2.00]

 Keystone Feb 2004        4/367              0/53      1.32 [0.07, 24.19]

 Keystone May 2004        4/419              0/200      4.31 [0.23, 79.61]

 PREMIER       12/542              7/257      0.81 [0.32, 2.04]

 TEMPO       27/454             15/228      0.90 [0.49, 1.67]

Subtotal (95% CI) 4220               1764      1.25 [0.92, 1.70]

Total events: 152 (Treatment), 51 (Control)
Test for heterogeneity: Chi² = 8.72, df = 8 (P = 0.37), I² = 8.3%
Test for overall effect: Z = 1.40 (P = 0.16)

02 IL-1Ra
 Cohen 2004        2/250              2/251      1.00 [0.14, 7.07]

 Fleischmann et al       23/1116             1/283      5.83 [0.79, 43.00]

Subtotal (95% CI) 1366               534      3.15 [0.81, 12.20]

Total events: 25 (Treatment), 3 (Control)
Test for heterogeneity: Chi² = 1.68, df = 1 (P = 0.19), I² = 40.6%
Test for overall effect: Z = 1.66 (P = 0.10)

03 Anti-CD20
 DANCER        4/316              2/149      0.94 [0.17, 5.09]

 Edwards et al.        4/121              1/40      1.32 [0.15, 11.49]

 REFLEX        7/311              3/209      1.57 [0.41, 6.00]

Subtotal (95% CI) 748                398      1.30 [0.51, 3.33]

Total events: 15 (Treatment), 6 (Control)
Test for heterogeneity: Chi² = 0.21, df = 2 (P = 0.90), I² = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

04 Costimulatory blockade
 Genovese 2005        6/258              3/133      1.03 [0.26, 4.06]

 Kremer 2003        1/220              0/119      1.63 [0.07, 39.68]

 ASSURE       28/959              9/482      1.56 [0.74, 3.29]

 Moreland et al        1/90               0/32      1.09 [0.05, 26.05]

Subtotal (95% CI) 1527               766      1.42 [0.76, 2.66]

Total events: 36 (Treatment), 12 (Control)
Test for heterogeneity: Chi² = 0.31, df = 3 (P = 0.96), I² = 0%
Test for overall effect: Z = 1.11 (P = 0.27)

Total (95% CI) 7861               3462      1.35 [1.04, 1.75]

Total events: 228 (Treatment), 72 (Control)
Test for heterogeneity: Chi² = 12.13, df = 17 (P = 0.79), I² = 0%
Test for overall effect: Z = 2.25 (P = 0.02)

 0.1  0.2  0.5  1  2  5  10

 Favours treatment  Favours control

Figure 3



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


