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Oncologic Outcome With Use of Sodium
Hyaluronate—-Carboxymethylcellulose Barrier
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Hyaluronan is a component of an anti-adhesive barrier and has been implicated in tumor
growth and metastasis. We aimed to determine whether this anti-adhesive barrier was
associated with rates of postoperative complications and duration of survival in patients
with gastric cancer. We identified 415 consecutive patients with gastric cancer who
underwent gastrectomy. Information about patients’ demographics, medical history,
surgical procedures, postoperative complications, disease stage, histology, and survival
was collected from medical records. One hundred and ninety-six patients received
intraoperative placement of an anti-adhesive barrier composed of hyaluronan—carboxy-
methylcellulose (HA-CMC) (HA-CMC group), and 219 did not (control group). The
incidence of postoperative complications was significantly increased in the control group
(22.8%) compared with the HA-CMC group (13.3%). However, there was no significant
difference in overall survival between the HA-CMC and control groups. Our study
suggests that the anti-adhesive barrier does not affect oncologic outcome, nor does it
increase postoperative complications in patients undergoing surgery for gastric cancer.
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ostoperative adhesions between adjacent tis- is associated with a high risk of bowel obstruction
Psues are a source of many complications in-  (incidence, 11.7%-38.5%)."* Several clinical studies
cluding small bowel obstruction, difficult and have reported that the use of anti-adhesive barrier
dangerous reoperations, and infertility. Gastrectomy composed of hyaluronan-carboxymethylcellulose
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(HA-CMCQ) significantly reduces the incidence and
severity of adhesions after gastrointestinal surgery.”>
Concerns exist about whether HA-CMC may
increase tumor growth because its chemical compo-
sition includes hyaluronan, a component of the
extracellular matrix known to enhance cell migra-
tion, differentiation, and proliferation.® Hyaluronan
has been implicated in tumor growth, invasion, and
metastasis in several in vitro and animal cancer
models.” ™™ Thus, the use of HA-CMC in cancer
surgery appears to have the potential to increase
metastatic capability and reduce survival time.

In studies of human patients with colorectal and
gynecologic cancer, no association has been found
between the use of HA-CMC and cancer out-
comes.”** The impact of HA-CMC on survival
outcomes in patients with gastric cancer has not
been fully investigated. We conducted a retrospec-
tive review of patients who had gastrectomy for
gastric cancer with the aim of determining whether
the use of the HA-CMC barrier was associated with
patients” disease-free survival, overall survival, and
immediate complication rates.

Patients and Methods

Patients

We reviewed the medical records of all consecutive
patients identified through our cancer registry at the
Mie University Hospital between January 1992 and
December 2008. We have been able to use HA-CMC
(Seprafilm, Cambridge, MA) in all open gastrecto-
mies since January 2001.

Variable and data collection

We determined HA-CMC barrier use from informa-
tion recorded in operating room billing sheets and
operative reports. Patients without documentation
of receiving the HA-CMC barrier according to one
of these sources were considered not to have
received it. The adhesion barrier was placed at the
discretion of the surgeon.

From patients’ medical records, we extracted
information on demographic characteristics, surgi-
cal procedures, disease stage, histology, immediate
postoperative complications (i.e., within 30 days
after surgery), and survival. Disease stage and
histology were examined according to the Japanese
Classification of Gastric Carcinoma.'” The compli-
cations were those commonly encountered in
postoperative gastric cancer patients: documented
infection, anastomotic failure, early postoperative
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small bowel obstruction (EPSBO), and death. EPSBO
was as defined by Ellozy et al'®: patients were
judged to have EPSBO if, within the first 30 days, (1)
they developed signs, symptoms, and X-ray evi-
dence of return of bowel function, or (2) mechanical
intestinal obstruction was definitively confirmed by
laparotomy or contrast study. Documented infection
was based on an identified source by clinical
examination, imaging, or culture. Furthermore, we
also examined the incidence of PSBO during follow-

up.

Statistical analysis

Two-sample t test or x* tests were used to compare
patient characteristics, procedures, histopathologic
characteristics, and postoperative complication rates
between patients receiving or not receiving the HA-
CMC barrier. The cumulative incidence of early and
overall PSBO was calculated by the Kaplan-Meier
method, and curves were compared by means of the
log-rank test. Analysis of the cumulative incidence
of overall PSBO included only patients for whom
disease-free status could be confirmed; that is,
patients were excluded if they did not receive
curative resection, or had disease recurrence during
follow-up. Disease-free and overall survival curves
were also constructed by Kaplan-Meier estimation
and compared by the log-rank test. The disease-free
survival analysis included only patients for whom
disease-free interval could be confirmed; that is,
patients were excluded if they did not complete
curative resection. All patients were included in the
overall survival analysis. A significance level of 0.05
was used for each statistical test.

Results

We identified 415 consecutive patients operated on
at our institution from 1992 to 2008 who were
diagnosed with gastric cancer. One hundred and
ninety-six patients received the HA-CMC barrier
and 219 did not. Demographic and histopathologic
characteristics are shown in Table 1. Age, sex,
comorbidity, surgical history, disease stage, and
histology were comparable between the 2 groups.
In the HA-CMC group, all patients received the 2
sheets of Seprafilm under the midline incision. The
estimated rates of curative resection for the HA-
CMC and control groups were 75.5% and 74.9%,
respectively.

All patients underwent gastrectomy for gastric
cancer. As for operative data, there were no
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Table 1 Patient demographic and histopathologic characteristics®

MOHRI

Table 3 Postoperative complications occurring within 30 days®

HA-CMC Control

HA-CMC Control

group group group group
Characteristic (n=196) (n=219) P value (n = 196) (n = 219) P value
Sex Overall 26 (13.3%) 50 (22.8%) 0.0154
Male 135 (68.9%) 147 (67.1%) 0.7522 Wound infection 8 (4.1%) 19 (8.7%) 0.0725
Female 61 (31.1%) 72 (32.9%) Intra-abdominal infection 10 (5.1%) 10 (4.6%) 0.8223
Age at diagnosis 64.9 (11.5) 63.0 (11.3) 0.0752 EPSBO 3 (1.5%) 12 (5.5%) 0.0357
History of abdominal operation Leakage 7 (3.6%) 7 (3.2%) 0.9999

Yes 23 (11.7%) 36 (16.4%) 0.2052
No 173 (88.3%) 183 (83.6%)
Comorbidity
Yes 77 (39.3%) 71 (32.4%) 0.1520
No 119 (60.7%) 148 (67.6%)
Stage
I 92 (46.9%) 113 (51.8%) 0.5591
I 39 (19.9%) 33 (15.1%)
I 39 (19.9%) 46 (21.1%)
v 26 (13.3%) 26 (12.0%)
Histology

Well differentiated
Moderately differentiated
Poorly differentiated
Mucinous

48 (24.5%) 66 (30.1%) 0.3503
56 (28.6%) 63 (28.8%)
87 (44.4%) 88 (40.2%)
5(25%) 2 (0.9%)

“Values are n (%) or mean (standard deviation).

significant differences between the groups in the
type of gastrectomy, mean operative time, or mean
blood loss (Table 2).

The incidence of immediate postoperative com-
plications in the HA-CMC group was significantly
reduced compared with that in the control group
(Table 3). No patients had died within 30 days after
surgery. There were no detectable differences
between the groups for wound infection, intra-
abdominal abscess, or leakage. However, the inci-
dence of EPSBO in the HA-CMC group was
significantly reduced compared with that in the
control group.

The mean patient follow-up was 59.4 months.
Patients who did not receive curative resection (n =
103) or experienced disease recurrence during
follow-up (n =47) were excluded from the analysis
of the cumulative incidence of overall PSBO. As a

Table 2 Operative characteristics®

HA-CMC Control
group group
Characteristic (n = 196) (n = 219) P value

Operation time (min)
Blood loss (g)

Total gastrectomy (%)
Partial gastrectomy (%)

2817 (625) 2907 (647)  0.1350

3612 (278.1) 3924 (229.4)  0.1931
82 (42.5) 93 (41.8)  0.9209
114 (57.5) 126 (58.2)

“Values are n (%) or mean (standard deviation).

Int Surg 2013,98

#Values are n (%).

result, there were 128 and 137 patients in the HA-
CMC and control groups, respectively. The cumula-
tive incidence was slightly, but not significantly,
lower in the HA-CMC group (3.0% versus 5.1% at 1
year, and 4.7% versus 7.9% at 5 years; P = 0.3636)
(Fig. 1).

In the overall survival analysis, all evaluated
patients were included. There was no significant
difference in the overall survival curves between the
HA-CMC and control groups (Fig. 2, P = 0.1682).
The 5-year overall survival estimates were 73.0%
and 69.4%, respectively. Furthermore, we performed
a subgroup analysis to examine curability status.
Among the 312 patients who underwent curative
resection (R0O), 5-year overall survival was 86.7% and
79.2% for the HA-CMC and control groups, respec-
tively (Fig. 3a). Among the 103 patients who
underwent noncurative resection (R1 and R2), 5-
year overall survival was 30.2% and 27.5% for the
HA-CMC and control groups, respectively (Fig. 3b).
There was no detectable difference in overall
survival curves with regard to HA-CMC barrier

15% HA-CMC group

—-=—--= Controlgroup

10%—

ncidence of overall postoperative small bowel obstruction

Cumulative i

months

Fig. 1 Cumulative incidence of overall postoperative small
bowel obstruction in patients with gastric cancer, comparing
those receiving (n = 128) versus not receiving (n = 137) an HA-
CMC barrier (P =0.3636, log-rank test).
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Fig. 2 Overall survival in patients with gastric cancer,
comparing those receiving (n =196) and those not receiving (n =
219) an HA-CMC barrier (P = 0.4531, log-rank test).

use when patients were stratified according to their
curability status (Fig. 3a and 3b).

Patients who did not receive curative resection
were excluded from the disease-free survival anal-
ysis. Among the 312 patients who underwent
curative surgery, peritoneal recurrence was ob-
served in 43 patients (11.8%), including 26 patients
(13.3%) in the control group and 17 patients (10.2%)
in the HA-CMC group, which was not a significant
difference between these 2 groups (P = 0.3645).
Among the patients with serosal invasion (n = 78;
HA-CMC group, n = 25; control group, n = 53)
peritoneal recurrence was observed in 27 patients,
including 8 patients (32%) in the HA-CMC group
and 19 patients (36%) in the control group, which
was not a significant difference between these 2
groups (P = 0.8031). There were no significant
differences in disease-free survival between the
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HA-CMC and control groups (Fig. 4, P = 0.5287).
The 5-year disease-free survival estimates were
86.5% in the HA-CMC group and 83.3% in the
control.

Discussion

We believe our study to be the first to examine
whether use of an HA-CMC barrier affects long-
term cancer survival in patients with gastric cancer.
The data presented in this study suggest that anti-
adhesive barrier composed of HA-CMC does not
reduce the overall and disease-free survival time in
patients undergoing open surgery for gastric cancer.
Among patients who received noncurative resec-
tion, there was also no significant difference in
overall survival time between those receiving and
those not receiving the HA-CMC barrier.

The theoretical concerns regarding the safety of
HA-CMC in the oncologic setting arises from
conflicting in vitro and in vivo data. Tan et al have
demonstrated that sodium hyaluronate enhances
tumor proliferation and motility in colorectal tumor
cell lines. They have also identified higher tumor
growth in the peritoneal cavity of experimental
animals treated with sodium hyaluronate as com-
pared with untreated controls.” They have suggest-
ed that sodium hyaluronate may enhance
intraperitoneal tumor growth. Conversely, other
authors have concluded that HA-CMC barrier
placement does not influence tumor spread in
animal models of colon cancer.'""

Anti-adhesive barrier composed of HA-CMC is
effective at reducing adhesions that are due to
benign colorectal and gynecologic proce-
dures.>*1718 However, there have been few studies

75%
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Fig. 3 Overall survival, stratified according to curability status. (a) Curative resection, comparing those receiving (n = 148) and those

not receiving (n=164) an HA-CMC barrier (P =0.1017, log-rank test). (b) Noncurative resection, comparing those receiving (n =48) and
those not receiving (n = 55) an HA-CMC barrier (P = 0.7400, log-rank test).
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Fig. 4 Disease-free survival in patients with gastric cancer,
comparing those receiving (n = 148) and those not receiving (n =
164) an HA-CMC barrier (P = 0.9286, log-rank test).

concerning its safety in cancer patients. Oikonoma-
kis and colleagues performed the first retrospective
evaluation of short-term outcomes in patients with
colorectal cancer who had received an HA-CMC
barrier.'> They reported that HA-CMC barrier did
not adversely affect the short-term recurrence rate
after curative resection. Our group has also per-
formed prospective evaluation of long-term out-
comes in patients with rectal cancer and has shown
that use of the HA-CMC barrier had no effect on
metastases or recurrence from rectal cancer.' Hay-
ashi and colleagues reported no adverse effects of
HA-CMC on the overall survival time in patients
with gastric cancer, demonstrating similar overall
survival rates in those patients receiving and those
not receiving the HA-CMC barrier." In their study,
however, the follow-up period was less than 3 years,
and patients with distant metastasis including
peritoneal seeding were excluded. In contrast,
patients in our study were followed for a mean of
5 years, and we also examined the impact of the
HA-CMC barrier on outcome in patients who had
noncurative resection. No differences were observed
in disease-free or overall survival between the HA-
CMC and control groups. After curative resection
for gastric cancer, the peritoneum is the most
common site of metastasis.”® Serosal invasion has
been reported to be a significant risk factor for
peritoneal metastasis.*'** However, it is unclear
whether the use of HA-CMC anti-adhesion barriers
increases the peritoneal metastasis rate after cura-
tive surgery. Our study found no significant
difference in the peritoneal metastasis rate between
the HA-CMC and control groups, regardless of the

Int Surg 2013,98
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depth of tumor invasion, indicating that the use of
HA-CMC anti-adhesion barriers did not affect
oncologic outcomes, regardless of whether patients
underwent curative or noncurative resection.

In addition to survival, we assessed 30-day
postoperative complication rates and the long-term
incidence of PSBO. Our data showed that the
incidence of postoperative complications was sig-
nificantly reduced in patients who received the HA-
CMC barrier compared with patients who did not.
Becker and colleagues have demonstrated that the
HA-CMC barrier seems safe in the setting of
nonmalignant colorectal surgery.* Studies of adhe-
sion barriers in the gastric-cancer literature are
limited. One prospective study'® examined the
efficacy of the HA-CMC barrier and complications
in patients undergoing surgery for gastric cancer.
There was no significant difference between the HA-
CMC group and the control group for early
postoperative complications. The incidence of EP-
SBO was significantly reduced in the HA-CMC
group compared with the control group, although
there were no significant differences in other
complications between those who received the
HA-CMC barrier and those who did not. We
included EPSBO in our analysis of early postoper-
ative complications. This result was similar to other
retrospective studies.”>** Therefore, it seems that
HA-CMC is safe and effective for reducing the
incidence of EPSBO. Although the incidence of
EPSBO was significantly reduced in patients who
received the HA-CMC barrier compared with the
controls, the cumulative incidence of overall small
bowel obstruction in the HA-CMC group was
slightly but not significantly lower than that in the
control group. This result was consistent with other
studies.

The limitation of this study include its retrospec-
tive, single-center design, a potential bias in the
selection of patients who underwent placement of
HA-CMC anti-adhesion barriers, and potential error
in the accuracy of documentation in the medical
records. In spite of these limitations, we believe that
if a survival difference had been detected between
the HA-CMC and control groups, additional pro-
spective study would be warranted. It would be
more appropriate to compare the median overall
survival times than the survival rates between
groups, but such comparisons would require a
much larger sample size.

Our data suggest that HA-CMC does not have a
deleterious effect on disease-free and overall sur-
vival. Given similar results in other cancers and the
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potential benefits with respect to adhesion preven-
tion, the use of the HA-CMC barrier should be
considered in patients with open gastrectomy for
gastric cancer.

References

10.

11.

12.

276

. Inaba T, Okinaga K, Fukushima R, linuma H, Ogihara T,

Ogawa F et al. Prospective randomized study of two
laparotomy incisions for gastrectomy: midline incision versus
transverse incision. Gastric Cancer 2004;7(3):167-171

. Korenaga D, Yasuda M, Takesue F, Honda M, Inutsuka S,

Nagahama S et al. Factors influencing the development of
small intestinal obstruction following total gastrectomy for
gastric cancer: the impact of reconstructive route in the Roux-
Y procedure. Hepatogastroenterology 2001;48(41):1389-1392

. Vrijland WW, Tseng LN, Eijkman HJ, Hop WC, Jakimowicz JJ,

Leguit P ef al. Fewer intraperitoneal adhesions with use of
hyaluronic acid-carboxymethylcellulose membrane: a ran-
domized clinical trial. Ann Surg 2002;235(2):193-199

. Becker JM, Dayton MT, Fazio VW, Beck DE, Stryker SJ, Wexner

SD et al. Prevention of postoperative abdominal adhesions by
a sodium hyaluronate-based bioresorbable membrane: a
prospective, randomized, double-blind multicenter study. |
Am Coll Surg 1996,183(4):297-306

. Salum M, Wexner SD, Nogueras JJ, Weiss E, Koruda M,

Behrens K et al. Does sodium hyaluronate- and carboxymeth-
ylcellulose-based bioresorbable membrane (Seprafilm) de-
crease operative time for loop ileostomy closure? Tech
Coloproctol 2006;10(3):187-191

. Toole BP, Wight TN, Tammi MI. Hyaluronan-cell interactions

in cancer and vascular disease. | Biol Chem 2002;277(7):4593—
4506

. Sobue M, Takeuchi ], Tsukidate K, Toida M, Goto K,

Nakashima N. Influence of fixed fibroblasts on glycosamino-
glycan synthesis of human gastric carcinoma cells in vitro. Exp
Cell Res 1983;149(2):527-534

. Gotte M, Yip GW. Heparanase, hyaluronan, and CD44 in

cancers: a breast carcinoma perspective. Cancer Res 2006;
66(21):1023-1027

. Tan B, Wang JH, Wu QD, Kirwan WO, Redmond HP. Sodium

hyaluronate enhances colorectal tumour cell metastatic po-
tential in vitro and in vivo. Br | Surg 2001;88(2):246-250
Hubbard SC, Burns JW. Effects of a hyaluronan-based
membrane (Seprafilm) on intraperitoneally disseminated
human colon cancer cell growth in a nude mouse model. Dis
Colon Rectum 2002;45(3):334-341

Pucciarelli S, Codello L, Rosato A, Del Bianco P, Vecchiato G,
Lise M. Effect of antiadhesive agents on peritoneal carcino-
matosis in an experimental model. Br | Surg 2003;90(1):66-71
Oikonomakis I, Wexner SD, Gervaz P, You SY, Secic M,
Giamundo P. Seprafilm: a retrospective preliminary evalua-

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

HA-CMC BARRIER IN GASTRIC CANCER

tion of the impact on short-term oncologic outcome in
colorectal cancer. Dis Colon Rectum 2002;45(10):1376-1380
Kusunoki M, Ikeuchi H, Yanagi H, Noda M, Tonouchi H,
Mohri Y et al. Bioresorbable hyaluronate-carboxymethylcellu-
lose membrane (Seprafilm) in surgery for rectal carcinoma: a
prospective randomized clinical trial. Surg Today 2005;35(11):
940-945

Tan A, Argenta P, Ramirez R, Bliss R, Geller M. The use of
sodium hyaluronate-carboxymethylcellulose (HA-CMC) bar-
rier in gynecologic malignancies: a retrospective review of
outcomes. Ann Surg Oncol 2009;16(2):499-505

Japanese Gastric Cancer Association. Japanese Classification
of Gastric Carcinoma—2nd English Edition. Gastric Cancer
1998;1(1):10-24

Ellozy SH, Harris MT, Bauer ]JJ, Gorfine SR, Kreel I. Early
postoperative small bowel obstruction: a prospective evalua-
tion in 242 consecutive abdominal operations. Dis Colon
Rectum 2002;45(9):1214-1217

Beck DE, Cohen Z, Fleshman JW, Kaufman HS, van Goor H,
Wolff BG et al. A prospective, randomized, multicenter,
controlled study of the safety of Seprafilm adhesion barrier
in abdominopelvic surgery of the intestine. Dis Colon Rectum
2003;46(10):1310-1319

Diamond MP. Reduction of adhesion after uterine myomec-
tomy by Seprafilm membrane (HAL-F): a blinded, prospec-
tive, randomized, multicenter clinical study. Seprafilm
Adhesion Study Group. Fertil Steril 1996;66(6):904-910
Hayashi S, Takayama T, Masuda H, Kochi M, Ishii Y, Matsuda
M et al. Bioresorbable membrane to reduce postoperative
small bowel obstruction in patients with gastric cancer: a
randomized clinical trial. Ann Surg 2008;247(5):766-770
Japanese Gastric Cancer Association Registration Committee,
Maruyama K, Kaminishi M, Hayashi K, Isobe Y, Honda I et al.
Gastric cancer treated in 1991 in Japan: data analysis of
nationwide registry. Gastric Cancer 2006;9(2):51-66

Yoo CH, Noh SH, Shin DW, Choi SH, Min JS. Recurrence
following curative resection for gastric carcinoma. Br | Surg
2000;87(2):236-242

Sun Z, Xa Y, Wang Z, Zhu Z, Zhang H, Huang B et al.
Macroscopic serosal classification predicts peritoneal recur-
rence for patients with gastric cancer underwent potentially
curative surgery. Ann Surg Oncol 2011;18(4):1068-1080

Park CM, Lee WY, Cho YB, Yun HR, Lee WS, Yun SH et al.
Sodium hyaluronate-based bioresorbable membrane (Sepra-
film) reduced early postoperative intestinal obstruction after
lower abdominal surgery for colorectal cancer: the preliminary
report. Int | Colorectal Dis 2009;24(3):305-310

Tabata T, Kihira T, Shiozaki T, Tanida K, Kondo E, Nagao K et
al. Efficacy of a sodium hyaluronate-carboxycellulose mem-
brane (Separfilm) for reducing the risk of early postoperative
small bowel obstruction in patients with gynecologic malig-
nancies. Int | Gynecol Cancer 2010;20(1):188-193

Int Surg 2013,98

$S900E 93l) BIA /0-20-G20Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awndy/:sdiy woly papeojumoq




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'AP_Press'] Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


