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Abstract

Background Infliximab is effective treatment for Crohn’s
disease and has been associated with rare, but serious
infectious complications. Emerging data suggest a benefit
of infliximab in preventing postoperative Crohn’s disease
recurrence. It is not known whether administration of
infliximab shortly after resective surgery for Crohn’s dis-
ease increases postoperative complications.

Aims To evaluate the risk of developing postoperative
complications among Crohn’s disease patients receiving
infliximab within 4 weeks of intestinal resection.

Methods As part of a randomized placebo-controlled
infliximab postoperative prevention study, adverse events
were prospectively monitored. Crohn’s disease patients
undergoing intestinal resection were randomized to pla-
cebo or infliximab 2—4 weeks after surgery. Study infu-
sions were administered at 0, 2, and 6 weeks then every
8 weeks for 1 year. To evaluate whether infliximab
increased postoperative complications, we analyzed all
adverse events for 1 year after surgery.
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Results Twenty-four patients were randomized to inflix-
imab or placebo after intestinal resection for Crohn’s dis-
ease. Mean time to first postoperative infusion was 20 days
(range 14-25 days). Over the course of 1 year, there were
22 total adverse events, but no difference between inflix-
imab and placebo patients (12 versus 10, respectively,
P = 1.0). In the immediate postoperative period, within
8 weeks of surgery, the number of adverse events was also
similar between the two groups (3 infliximab and 5 placebo
patients, P = 0.68). There were no serious adverse events
and no complications related to wound healing or infection.
Conclusions Initiation of infliximab within 4 weeks of
intestinal resection was not associated with postoperative
complications.
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Safety - Postoperative - Adverse events

Introduction

Crohn’s disease (CD) is a chronic relapsing and remitting
inflammatory disease of the gastrointestinal tract. There is
no cure for Crohn’s disease, and nearly two-thirds of
patients will require surgery for a complication of the
disease, e.g., fibrostenotic stricture, fistula, abscess or
perforation. Disease recurrence after surgery is common,
with 90% of patients having endoscopic evidence of
Crohn’s disease 1 year after surgery and over 50% of
patients requiring additional surgery in their lifetime [1-3].
Administration of postoperative medications in an attempt
to avoid disease recurrence is common. Several medica-
tions have been studied, with variable results. Despite
treatment with 5-aminosalicylates, steroids, antibiotics, and
immunomodulators, 1-year endoscopic recurrence rates are

@ Springer


siliu.yang
Highlight


Dig Dis Sci

as high as 60% [4]. Recent, small, postoperative anti-tumor
necrosis factor-o. (TNF-o) prevention studies have shown
promise in preventing Crohn’s disease recurrence after
surgery [5-7]. In our previously published study, we
observed that the 1-year endoscopic recurrence rate was
significantly lower than with placebo (9.1% versus 84.6%,
P = 0.0006) [5].

While administration of anti-TNF-o agents shortly after
surgery may be an effective preventative strategy, the risk
of postoperative complications is not known. Tumor
necrosis factor-o plays an important role in host defense,
and suppression of this cytokine could result in humoral
and cell-mediated immune complications. As such, anti-
TNF-a agents have been associated with rare but serious
infections, such as bacterial, viral, fungal, and mycobac-
terial [8]. Tumor necrosis factor-« may also be important in
tissue repair and healing through stimulation of angiogen-
esis and fibroblast proliferation. Animal study has sug-
gested that inhibiting TNF-o may inhibit wound repair and
healing [9]. Similarly, human study has raised the concern
of impaired wound healing by suppressing TNF-o in the
perioperative period [10].

The aim of this study is to examine whether adminis-
tration of infliximab within 4 weeks of intestinal resection
for Crohn’s disease is associated with increased postoper-
ative adverse events. This is the first study to prospectively
evaluate the safety of infliximab administered immediately
after surgery.

Methods
Study Subjects

Twenty-four adult patients were enrolled in a randomized
double-blind placebo-controlled study to evaluate the
effectiveness of infliximab in preventing postoperative
recurrence of CD [5]. All 24 patients underwent ileocolonic
resection with primary anastomosis and were then ran-
domized to placebo or infliximab. The first infusion was
administered between 2 and 4 weeks from the time of
surgical resection and then 2, 6, and every 8 weeks there-
after for 1 year. The primary outcome of the study was
1-year endoscopic recurrence defined by Rutgeerts ileal
score of i2, i3 or i4 [2].

An important secondary outcome of the study was the
rate of postoperative adverse events. Patients were pro-
spectively monitored for adverse events, temporally
recorded as “in the immediate postoperative period,”
defined as any event within 8 weeks of surgery, and those
“outside of the immediate postoperative period,” as any
event that occurred greater than 8 weeks from surgery. All
adverse events were recorded, but special attention was
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paid to such complications as bacterial and opportunistic
infections, anastomotic leak, sepsis, intra-abdominal
abscess, wound infection and dehiscence, cardiac events,
small bowel obstruction, bleeding, and death.

Statistical Analysis

Acknowledging small sample size, baseline characteristics
of study patients were compared by random assignment
(infliximab versus placebo) using Fisher exact tests for
categorical variables and Wilcoxon tests (exact methods)
for continuous variables. The occurrence of adverse events
after surgery was documented by random assignment and is
presented on a per patient basis. Thus, patients could have
experienced more than one different type of adverse event,
and no competing risk methods were used for adverse
events that would tend to predispose to, or alternatively
reduce the likelihood of experiencing, a particular adverse
event.

The original trial was designed as a proof-of-concept (of
active treatment) study with the primary goal of estimating
the likely effect size to be achieved from infliximab ther-
apy for subsequent evaluation in a large definitive trial.
Thus, the trial was not designed or powered to detect small
differences (or equivalence) in rates of adverse events by
random assignment. Nonetheless, Fisher’s exact test of
proportions was used to compare adverse event rates by
random assignment, recognizing that with the sample size
of 24 trial participants, only large differences in event rates
would be detectable statistically at the conventional
P < 0.05 level.

Results
Baseline Characteristics

Eleven patients were randomized to infliximab and 13 to
placebo (Table 1). All patients had end-of-study colonos-
copy. Infliximab patients did not differ statistically from
placebo patients at baseline in relation to age (median 43
versus 32 years, P = 0.34), female gender (45.5% versus
23.1%, P = 0.39), duration of Crohn’s disease (median 13
versus 9 years, P = 0.35) or prior infliximab exposure
(30.0% versus 38.5%, P = 1.0). However, in the inflix-
imab group, there were more active smokers (45.5% versus
7.7%, P = 0.06). All patients had an indication for surgery
for a complication: 22 of the patients for penetrating dis-
ease and 2 for small bowel obstruction related to a stricture.
Nearly half of the patients (four infliximab, seven placebo)
were on an immunomodulator at time of surgery and
continued these medications throughout the duration of the
study. None of the patients were taking antibiotics for their
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Crohn’s disease, and aside from intravenous antibiotics at
time of surgery, no patients received antibiotics in the
postoperative setting. Seven patients (four infliximab, three
placebo) were taking corticosteroids at the time of surgery,
and all were weaned off completely by 2 weeks
postoperatively.

Occurrence of Adverse Events by Follow-Up Interval

In the 8-week interval after surgery, the occurrence of
adverse events was infrequent in both the placebo and inf-
liximab groups (Table 2). Two of 13 patients in the placebo
arm (15.4%) experienced infusion reaction compared with 1
of 11 patients (9.1%) in the infliximab group (P = 1.0).
Other events that occurred in just a single patient in one or
both study groups included viral upper respiratory infection,
small bowel obstruction, arthralgia, and abdominal pain. In
aggregate, 5 of 13 patients in the placebo group (38.5%)

Table 1 Baseline demographics at study entry

Baseline demographic Infliximab  Placebo P value®
n=11) (n=13)
n % n %
Female 5 455 3 231 0.39
Age >40 years 6 545 5 385 0.68
Active smoker 5 455 1 7.7 0.06
Duration of Crohn’s 7 63.6 5 385 0.41
disease >10 years
Disease location at surgery 0.78
Ileum only 2 182 3 231
Ileum and colon 9 81.8 10 76.9
Phenotype 0.48
B2 (stricture) 0 0.0 2 154
B3 (fistula) 11 100.0 11 84.6
Prior infliximab 3 300 5 385 1.0
Surgical resections, n° 1.0
1 7 63.6 9 69.2
2 3 273 3 231
3 1 9.1 1 7.7
Concomitant 4 364 7 538 44
immunomodulator
Mesalamine agent 1 9.1 4 30.8 .33
CDAI >200° 6 545 4 308 041
Age (years) 43 28,49 32 26,45 0.34
Duration of Crohn’s disease 13 1,19 9 2,12 0.35
(years)d

CDAI Crohn’s Disease Activity Index

2 P values were calculated by exact methods: chi-square tests for
categoric variables; Wilcoxon tests for continuous variables

" Includes surgical resection related to study enrollment
¢ One placebo patient had assessment at 2 weeks

9 Duration of less than 1 year was coded as 0.5 years

compared with 3 of 11 patients in the infliximab group
(18.2%) experienced at least one adverse event in the
8-week period after surgery (P = 0.39).

In weeks 9-54 of follow-up, again, the occurrence of
adverse events was infrequent in both study groups and
did not differ statistically. During this interval, 4 of 13
patients in the placebo group (30.8%) compared with 6 of
11 patients in the infliximab group (54.5%) experienced at
least one adverse event (P = 0.41). Similarly, when con-
sidering the entire 54-week follow-up period after surgery,
there was no evidence of higher occurrence of adverse
events in infliximab patients compared with those in the
placebo group (Table 3). In aggregate, for the full 1-year
follow-up period, 6 of 13 patients in the placebo group
(46.2%) compared with 7 of 11 patients in the infliximab
group (63.6%) experienced at least one adverse event
(P = 0.44). In terms of the total number of adverse events
(i.e., considering more than one event per patient), there
were 10 among the placebo patients and 12 among the
infliximab patients. Although the sample size was too
small to perform multivariate analysis, there were no
differences in adverse events based on cigarette smoking
status, disease behavior or phenotype, preoperative inf-
liximab administration or concomitant immunomodulator
treatment.

The occurrence of severe adverse events was rare and not
statistically different between the placebo and infliximab
patients (Fig. 1). Notably, there were two patients (one
infliximab, one placebo) who developed a perianal abscess,
and there was one placebo patient who developed a small
bowel obstruction. The small bowel obstruction was due to
aggressive recurrence of Crohn’s disease 8 weeks after
surgery and ultimately required another small bowel
resection. There were no other adverse events that would be
of potential concern regarding administration of postoper-
ative infliximab, e.g., bacterial or opportunistic infections,
anastomotic leak, sepsis, intra-abdominal abscess, wound
infection and dehiscence, cardiac events, small bowel
obstruction, bleeding or death.

Discussion

Infliximab is effective in inducing and maintaining
remission in patients with Crohn’s disease [11]. Small
studies suggest that infliximab is also effective at pre-
venting postoperative recurrence of Crohn’s disease
[5, 6]. This prospective, randomized, double-blind pla-
cebo-controlled study evaluated the safety of infliximab
administered within 4 weeks of abdominal surgery for
Crohn’s disease. Adverse events were common in patients
receiving infliximab and placebo, but serious adverse
events, e.g., infectious complications, were rare and did
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Table 2 Adverse events (AE)
per subject by random
assignment and follow-up
interval

For timeframe from week 0
(baseline infusion) through
week 54

** Based on Fisher’s exact test

4 Both perianal abscesses were
related to perianal fistula, no
surgery-related abscesses

® Accounts for total number of
adverse events (more than one
adverse event per subject)

Table 3 Adverse events (AE)
per subject by random
assignment (1-year follow-up)

For timeframe from week 0
(baseline infusion) through
week 54

*#* Based on Fisher’s exact test
* Both perianal abscesses were
related to perianal fistula, no
surgery-related abscesses

® Accounts for total number of

adverse events (more than one
adverse event per subject)

Adverse event Placebo Infliximab P value**  Placebo Infliximab P value**
0-8 0-8 9-54 9-54
Weeks Weeks Weeks Weeks
nm=13) @=11) n=13) @m=11)
Infections
Viral upper respiratory 1 1 1.0 0 0 1.0
infection
Abscess” 0 0 1.0 1 1 1.0
Pyelonephritis 0 0 1.0 0 1 0.46
Viral gastroenteritis 0 0 1.0 1 0 1.0
Infusion reactions 2 1 1.0 1 2 0.58
Other
Benign lung nodules 0 0 1.0 1 0 1.0
Small bowel obstruction 1 0 1.0 0 0 1.0
Elevated liver enzymes 0 0 1.0 0 1 0.46
Renal calculus 0 0 1.0 0 1 0.46
Lupus-like reaction 0 0 1.0 0 1 0.46
Gastric ulcer 0 0 1.0 0 1 0.46
Arthralgia 1 0 1.0 0 1 0.46
Abdominal pain 0 1 0.46 0 0 1.0
Poor wound healing 0 0 1.0 0 0 1.0
Crohn’s disease 0 0 1.0 1 0 1.0
exacerbation
Total number of subjects 5 2 0.39 4 6 0.41
>1 AE
Total events® 5 3 5 9
Placebo (n = 13) Infliximab (n = 11) Total P value**
Infections
Viral upper respiratory infection 1 1 2 1.0
Abscess® 1 1 2 1.0
Pyelonephritis 0 1 1 0.46
Viral gastroenteritis 1 0 1 1.0
Infusion reactions 3 3 6 1.0
Other
Benign lung nodules 1 0 1 1.0
Small bowel obstruction 1 0 1 1.0
Elevated liver enzymes 0 1 1 0.46
Renal calculus 0 1 1 0.46
Lupus-like reaction 0 1 1 0.46
Gastric ulcer 0 1 1 0.46
Arthralgia 1 1 2 1.0
Abdominal pain 0 1 1 0.46
Poor wound healing 0 0 0 1.0
Crohn’s disease exacerbation 1 0 1 1.0
Death 0 0 0 1.0
Total number of subjects >1 AE 6 7 13 0.44
Total events® 10 12 22

not differ between the two groups. There was also no
difference in adverse events in the immediate (within
8 weeks of surgery) or long-term (up to 1 year) period.
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There were no abdominal abscesses or sepsis in either the
placebo or infliximab-treated patients, and one perianal
abscess in each group. There were no complications
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Fig. 1 Postoperative adverse events within 1 year of surgery. *All
comparisons nonsignificant with P > 0.05

related to wound healing, cardiac events or death. Based
on this small study, infliximab appears to be safe when
administered within 1 month of intestinal resection for
Crohn’s disease.

Safety data for anti-TNF treatment in the perioperative
period have been limited and only retrospective. There is
one large prospective safety study, the Crohn’s Therapy,
Resource, Evaluation and Assessment Tool (TREAT), but
postoperative adverse events were not separately analyzed
[8]. To date, there have been 10 retrospective periopera-
tive safety studies with infliximab: 5 in Crohn’s disease
and 5 in ulcerative colitis. For the most part, the inflam-
matory bowel disease (IBD) studies assessed postoperative
safety outcomes in patients administered preoperative
infliximab. Our study is unique in that we are the first to
describe infusion of infliximab immediately after surgery
and prospectively compare placebo outcomes.

The TREAT registry includes the largest safety data
experience with infliximab and prospectively follows over
6,000 Crohn’s disease patients, approximately 50%
receiving infliximab. There has been no difference in
mortality rates or malignancy between those receiving
infliximab and those who are not. There has been a higher
rate of infections in the infliximab group, but on multi-
variate analysis, corticosteroids, narcotics, and disease
severity were the associating factors.

There have been five perioperative infliximab safety
studies in Crohn’s disease [12-16]. Only one of the five
studies showed a higher rate of postoperative complica-
tions [16]. The four studies that did not show an increased
postoperative risk associated with infliximab were those by
Colombel et al. (52 patients), Kunitake et al. (188

patients), Indar et al. (17 patients), and Marchal et al. (40
patients) [12-15]. Of the 297 patients in these four
studies, all but 2 received infliximab prior to surgery. The
two who did not receive preoperative infliximab received
the infusion 1 week after surgery (Colombel). None of the
297 patients had postoperative complications related to
infection or wound healing. The study by Appau et al.
(60 patients) did conclude that there was an increased rate
of postoperative readmission, sepsis, and intra-abdominal
abscess (10-20% of infliximab patients compared with
1-6% no infliximab). Although these studies were retro-
spective with relatively small numbers (357 total
patients), the infrequent postoperative complications
related to preoperative infliximab are consistent with our
findings.

There are also five perioperative infliximab safety
studies of patients with ulcerative colitis undergoing ileal
pouch anal anastomosis [17-21]. Similar to the Crohn’s
disease publications, the patients received preoperative
infliximab and the studies were retrospective analyses on
relatively few patients. Three of the studies showed no
increase in adverse events [17-19]. Unlike the Crohn’s
disease studies, two of the studies associated an increased
risk of postoperative complications in the setting of pre-
operative infliximab [20, 21]. Most of the reported com-
plications were related to early postoperative pelvic sepsis
and anastomotic leak. Given these findings, most IBD
surgeons now perform three-stage ileal pouch anal anas-
tomosis procedures in patients receiving preoperative
infliximab.

The greatest limitation to our study is the small sample
size. Nonetheless, the trial was prospective and included a
placebo comparison group with rigorous assessment for
postoperative complications. Although a type 2 error may
have occurred with such a small number of patients, there
was not even a trend toward increased complications from
postoperative infliximab. If anything, the most serious
adverse event was a small bowel obstruction due to Cro-
hn’s disease recurrence in a placebo patient. This patient
ultimately did require another surgery, but this occurred
after 1 year and was therefore not included in initial safety
data. The results of our study are supported by our con-
tinued experience in which patients administered early
postoperative anti-TNFs do not have increased rates of
infections or other complications (unpublished data).

In conclusion, there was no increased risk of postoper-
ative complications associated with infliximab. This is the
first prospective, placebo-controlled trial to evaluate the
safety of administration of postoperative infliximab within
4 weeks of intestinal resection. A large international
postoperative Crohn’s disease prevention study is under-
way and should definitively assess the safety and efficacy
of postoperative infliximab. Until then, it is our practice to
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initiate postoperative anti-TNF-o treatment for patients at
high risk for Crohn’s disease recurrence.

References

11.

. Olaison G, Smedh K, Sjodahl R. Natural course of Crohn’s dis-

ease after ileocolic resection: endoscopically visualised ileal
ulcers preceding symptoms. Guz. 1992;33:331-335.

. Rutgeerts P. Review article: recurrence of Crohn’s disease after

surgery—the need for treatment of new lesions. Aliment Phar-
macol Ther. 2006;24:29-32.

. Michelassi F, Balestracci T, Chappell R, Block GE. Primary and

recurrent Crohn’s disease. Experience with 1379 patients. Ann
Surg. 1991;214:230-238. (discussion 238-240).

. El-Hachem S, Regueiro M. Postoperative Crohn’s disease: pre-

vention and treatment. Expert Rev Gastroenterol Hepatol.
2009;3:249-256.

. Regueiro M, Schraut W, Baidoo L, et al. Infliximab prevents

Crohn’s disease recurrence after ileal resection. Gastroenterol-
ogy. 2009;136:441-450.

. Sorrentino D, Terrosu G, Avellini C, Maiero S. Infliximab with

low-dose methotrexate for prevention of postsurgical recurrence
of ileocolonic Crohn disease. Arch Intern Med. 2007;167:1804—
1807.

. Fernandez-Blanco I, Monturiol J, Martinez B, et al. Adalimumab

in the prevention of Postoperative Recurrence of Crohn’s Dis-
ease. Gastroenterology. 2010;138:5-692.

. Lichtenstein GR, Feagan BG, Cohen RD, et al. Serious infections

and mortality in association with therapies for Crohn’s disease:
TREAT registry. Clin Gastroenterol Hepatol. 2006;4:621-630.

. Lee RH, Efron DT, Tantry U, et al. Inhibition of tumor necrosis

factor-alpha attenuates wound breaking strength in rats. Wound
Repair Regen. 2000;8:547-553.

. Busti AJ, Hooper JS, Amaya CJ, et al. Effects of perioperative

anti-inflammatory and immunomodulating therapy on surgical
wound healing. Pharmacotherapy. 2005;25:1566-1591.
Hanauer SB, Feagan BG, Lichtenstein GR, et al. Maintenance
infliximab for Crohn’s disease: the ACCENT I randomised trial.
Lancet. 2002;359:1541-1549.

@ Springer

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Colombel JF, Loftus EV Jr, Tremaine W], et al. Early postop-
erative complications are not increased in patients with Crohn’s
disease treated perioperatively with infliximab or immunosup-
pressive therapy. Am J Gastroenterol. 2004;99:878-883.
Kunitake H, Hodin R, Shellito PC, Sands BE, Korzenik J,
Bordeianou L. Perioperative treatment with infliximab in patients
with Crohn’s disease and ulcerative colitis is not associated with
an increased rate of postoperative complications. J Gastrointest
Surg. 2008;12:1730-1736. (discussion 1736-1737).

Indar AA, Young-Fadok TM, Heppell J, Efron JE. Effect of
perioperative immunosuppressive medication on early outcome
in Crohn’s disease patients. World J Surg. 2009;33:1049-1052.
Marchal L, D’Haens G, Van Assche G, et al. The risk of post-
operative complications associated with infliximab therapy for
Crohn’s disease: a controlled cohort study. Aliment Pharmacol
Ther. 2004;19:749-754.

Appau KA, Fazio VW, Shen B, et al. Use of infliximab within
3 months of ileocolonic resection is associated with adverse
postoperative outcomes in Crohn’s patients. J Gastrointest Surg.
2008;12:1738-1744.

Bordeianou L, Kunitake H, Shellito P, Hodin R. Preoperative
infliximab treatment in patients with ulcerative and indeterminate
colitis does not increase rate of conversion to emergent and
multistep abdominal surgery. Int J Colorectal Dis. 2010;25:
401-404.

Schluender SJ, Ippoliti A, Dubinsky M, et al. Does infliximab
influence surgical morbidity of ileal pouch-anal anastomosis in
patients with ulcerative colitis? Dis Colon Rectum. 2007;50:
1747-1753.

Ferrante M, D’Hoore A, Vermeire S, et al. Corticosteroids but
not infliximab increase short-term postoperative infectious com-
plications in patients with ulcerative colitis. Inflamm Bowel Dis.
2009;15:1062-1070.

Mor 1J, Vogel JD, da Luz Moreira A, Shen B, Hammel J, Remzi
FH. Infliximab in ulcerative colitis is associated with an increased
risk of postoperative complications after restorative proctoco-
lectomy. Dis Colon Rectum. 2008;51:1202-1207. (discussion
1207-1210).

Selvasekar CR, Cima RR, Larson DW, et al. Effect of infliximab
on short-term complications in patients undergoing operation for
chronic ulcerative colitis. J Am Coll Surg. 2007;204:956-962.
(discussion 962-923).



	Postoperative Infliximab Is Not Associated with An Increase in Adverse Events in Crohn’s Disease
	Abstract
	Background
	Aims
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study Subjects
	Statistical Analysis

	Results
	Baseline Characteristics
	Occurrence of Adverse Events by Follow-Up Interval

	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
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /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 149
  /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 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 149
  /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 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 599
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


