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Abstract

The rapid reversal of diabetes, hypertension, hyperlipidaemia and obesity by surgical means has challenged
accepted doctrines regarding the management of metabolic syndrome. Sleeve gastrectomy, which developed initially
as a preparatory procedure for biliopancreatic diversion with duodenal switch, has seen an exponential rise in
popularity as an effective lone laparoscopic bariatric procedure. Superior excess weight loss, a low complication rate,
and excellent food tolerance, combined with a short hospital stay, have made this the procedure of choice for patients
and surgeons across the globe. High volume centres nurture the ongoing development of experienced and specialized
teams, pathways and regimens. Optimum surgical outcomes allow minimization of metabolic syndrome, reducing

cardiovascular and cerebrovascular risk.
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Introduction

The most widely used definition of metabolic
syndrome is that of the Third Report of the American
National Cholesterol Education Program'"'. Three or
more of the following risk factors, which are easily
mesured, must be present for diagnosis: abdominal
obesity (> 102 cm/40 in men, > 88 cm/35 in women),
triglycerides = 150 mg/dL, low high density lipoprotein
(HDL) cholesterol (< 40 mg/dL men, < 50 mg/dL
women), high blood pressure = 130/= 85 mmHg and
raised fasting glucose = 110 mg/dL. Risk of myocardial
infarction is increased considerably by this cluster of
variables.

Obesity alone may result in sleep apnoea, congestive
cardiac failure, spine and joint degenerative conditions,
and depression. In South East Asia, obesity rates are
among the lowest in the world, but are increasing
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quickly along with unprecedented economic growth.
The Asian Consensus Meeting on Metabolic Surgery
has outlined guidance for metabolic surgery in individuals
of Asian ethnicity. Indications include obesity with a
body mass index (BMI) of = 35 kg/mz, or = 32 kg/
m’ with co-morbidities, or = 30 kg/m’ with 2 or more
of: raised triglycerides, abdominal obesity (waist >
80 cm in females and > 90 cm in males), reduced
HDL cholesterol, hypertension, and raised fasting
plasma glucose levels”'. Between 2004 and 2009, a
449% increase in bariatric surgical procedures was
noted among 11 Asian countries .

Weight control via dietary modifications and increased
physical activity remain the primary and most cost-
effective initial interventions for obesity. Lipid lowering
drugs have a central role in prevention of atherogenesis,
coronary artery disease and cerebrovascular disease.
However, for the majority of patients with moderate to
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severe type Il diabetes and obesity, intensive medical
therapy including lifestyle changes does not provide
sufficient reduction in the glycated haemoglobin level
to effectively reverse diabetes (HbAlc < 6.0). Surgery
has come to the fore in metabolic syndrome following
the success of bariatric procedures. An improvement in
type II diabetes, observed in addition to weight reduction,
has been demonstrated.

The ongoing expansion from bariatric into metabolic
surgery for sleeve gastrectomy reflects international
recognition of its role in the correction of co-morbidities
in the moderately obese, particularly insulin resistance
diabetes. The inclusion of bariatric surgery in the
algorithm of the International Diabetic Federation for
type II diabetes'"’ consolidates the evidence.

Mechanisms

Sleeve gastrectomy, which involves laparoscopic
removal of approximately 75% of the stomach, is regarded
as a restrictive bariatric procedure, with a considerable
calorie restriction effect on BMI. However, the metabolic
effects are much greater than calorie restriction alone.
Several plausible hypotheses for the metabolic effects of
the surgery have been articulated. Alterations in the
secretion of hormones like ghrelin, peptide-YY (PYY),
leptin, glucagon-like peptide 1 (GLP-1), glucose depen—
dent insulinotropic peptide (GIP), decrease in insulin
resistance, long-term weight loss and alterations in
gut microbiota together contribute to optimal glucose
homeostasis after surgery[s'('].

The role of incretins in the promotion of insulin
production is frequently postulated as a mechanism
for the success of metabolic surgery. Two main incretins,
GLP-1 and GIP, are produced from the small intestine
epithelium in response to intestinal glucose concentrations.
Incretins enhance glucose-dependent insulin production
at the pancreatic f-cells. Additionally, GLP-1 inhibits
glucagon production. In diabetic individuals, the secretion
of GLP-1 and response to GIP are blunted.

A comparative analysis of gut hormones after sleeve
gastrectomy and gastric bypass found that both exerted
influence on GLP-1, GIP, obestatin and leptin, and bypass
had an additional duodenal effect on cholecystokinin[7].
Exaggerated GLP after gastric bypass has been associated
with increased pancreatic beta cell function although
causality remains uncertain”’.

Insulin secretion happens in two phases, the first of
which is restored considerably following sleeve
gastrectomy. Basso et al. in their study reported a
“gastric hypothesis™ for this restoration of 1" phase
insulin secretion, which improves glycaemic control.
They proposed that a decrease in hydrochloric

acid-stimulated, vagally-innervated, antral mucosa
secretion of gastrin releasing peptide (GRP) in turn
stimulated GLP-1 release”.

Faster gastric emptying was demonstrated scintigra—
phically in 11 patients at 6 months from surgery, and
then compared to pre-operative testing. The time from
the end of meal until the beginning of emptying into
the duodenum was reduced from 19.2 to 9.5 minutes.
Gastric emptying half-time decreased from 94.3 to
47.6 minutes, indicating a quicker transit through the
stomach. Quicker entry of food to the distal small bowel
directly stimulates the L-cells for the 2" phase of GLP-1
peptide release’ """, Another study by Tzovaras et al.
supported this theory when they demonstrated symptoms
suggestive of dumping syndrome after provocation in
patients post-sleeve, reinforcing the notion that sleeve
is not a purely restrictive procedure[m.

Ghrelin, an appetite stimulant, produces orexigenic
effects via stimulation of neuropeptide Y from the
hypothalamus. Ghrelin is mainly produced by the
oxyntic cells of the stomach, and has been implicated
in obesity and metabolic syndrome. Diet induced
weight loss raises circulating ghrelin levels. Sleeve
gastrectomy significantly lowers fasting ghrelin despite
weight loss, with suppression of ghrelin after meals,
compared with no change from baseline fasting or
post-prandial ghrelin levels after gastric bypass'
The reduction in serum ghrelin levels persists at 5 year
follow-up of sleeve gastrectomy' . Insulin inhibits
release of ghrelin.

PYY is co-secreted with GLP 1 from the distal
intestine after meals, and increases insulin sensitivity
and also inhibits the hypothalamic production of
neuropeptide Y. PYY levels are increased after either
sleeve gastrectomy or gastric bypass[m

Pharmacological GLP-1 agonists have been approved
by the United States Food and Drug Administration
(FDA), as have inhibitors of dipeptidyl peptidase 4
(DPP 4), a protease which degrades GLP-1 and GIP.
While such medications may control hyperglycaemia
in diabetes, and even produce slight weight loss and
hypertension reduction, the effects are not comparable
to metabolic surgery.

Metabolic outcomes of sleeve
gastrectomy

The Fourth International Consensus Summit on
Sleeve Gastrectomy in New York, 2012 included a
survey of 46,133 sleeve gastrectomy cases, among
130 surgeons, at an average of 5 years after surgery.
Excess weight loss was 59% at 1 year, gradually falling
to 50% at 6 years. Low complication rates were noted:
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high leak 1.1%, haemorrhage 1.8% and stenosis
0.9%"".

As weight loss plays a key role in metabolic syndrome
outcomes after sleeve gastrectomy, for excess weight
loss, increasing numbers of trials demonstrate its
effectiveness. Himpens et al. reported the percentage
excess weight loss (EWL) after sleeve gastrectomy as
77.5% and 57.3% at 3 and 6 years, respectively“m
Among super obese patients, the reported mean EWL
18 52%, 43% and 46% at 72, 84 and 96 months follow
up, respectivelym

Although widely considered safe and effective, post-
operative complications do remain a feature of this
surgery, though fewer and earlier in comparison to other
procedure, with leak rates of 2.2% in a meta-analysis of
9,991 cases

Direct comparison of medical versus bariatric surgical
management of obesity and diabetes was performed in
the STAMPEDE prospective randomised controlled trial
at the Cleveland Clinic"”. Gastric bypass (Roux En Y)
or sleeve gastrectomy provided a mean of 29.4 kg
and 25.1 kg EWL, respectively, versus 5.4 kg in the
intensive medical group. Regarding diabetes, the success
rate for reduction in HbAlc to 6.0% at 12 months
was over 3 times greater after sleeve gastrectomy or
gastric bypass surgery (42% and 37% versus 12%,
respectively)[zm. As a result, lesser medications for
diabetes, hypertension and hyperlipidaemia need
composite improvement in all parameters of metabolic
syndrome. Long-term follow up of sleeve gastrectomy
patients at 6-8 years showed a 77% improvement or
remission of diabetes' "

A systematic analysis of 33 studies comprising
3,997 patients demonstrated reduction in hypertension
in 75% of cases, with resolution in 58%, at an average
follow up of 16.9 + 9.8 months™". Cardiac remodelling
following sleeve gastrectomy has been shown on
echocardiography. Reduced left ventricular mass,
septum and posterior wall thickness, were demonstrated
in the study by Cavarretta et al.; thus, there is improvement
in cardiac function”'. Lipid profile improvement,
specifically HDL and triglyceride levels, total cholesterol/
HDL and triglyceride/HDL ratios at 1 year follow-up
have been reported without lowering of total cholesterol
and LDL levels after sleeve gastrectomym].

The Asian population in general is known to develop
metabolic syndrome at lower BMIs in comparison to
their Caucasian counterpart and hence, studies have
reported outcomes from Asia in this cohort. In Asian
populations with type II diabetes and non-morbid
obesity (BMI, 25-35 kg/mz), sleeve gastrectomy has
demonstrated up to 50% resolution in diabetes at 1
year[24]. The principal mechanism is thought to be related

to calorie restriction and weight loss, and C-peptide
levels returning to > 3 ng/mL appears to be the most
reliable marker of resolution.

Why Sleeve Gastrectomy?

In subjects with moderate obesity (36 +/- 2 kg) and
uncontrolled type II diabetes, an extension of the
STAMPEDE trial has shown restoration of pancreatic
p-cell function, in contrast to intensive medical therapy
or sleeve gastrectomy'

However, in Asia, where expertise regarding metabolic
procedures and their long term management is limited,
widespread promotion of a malabsorptive procedure
without equipping the masses with the necessary
knowledge may prove detrimental for this field and for
patients. A procedure with risk and benefit between the
gastric band and gastric bypass is appealing. Sleeve
gastrectomy has been shown to have greater excess
weight loss, and improvement in diabetes, than gastric
band™”. Indeed, sleeve is a successful revision procedure
following failure of gastric band, with concomitant band
removal at sleeve gastrectomy, and 53% excess weight
loss at one yearm. Food tolerance and gastrointestinal
quality of life after sleeve gastrectomy are comparable
to pre-surgery controls. The food tolerance questionnaire
and the Gastrointestinal Quality of Life index (GIQLI) at
2 and 4 years found sleeve gastrectomy superior to
adjustable gastric band, and Roux-En-Y gastric
bypassm]. At 6 years from sleeve gastrectomy, 95.2%
report their food tolerance from acceptable to excellent”™”.
Sleeve gastrectomy can be employed for obese patients
with metabolic syndrome who are at high risk of
developing complications after malabsorptive proce—
dures, including chronic smokers and non-steroidal anti-
inflammatory drug users. It is a valuable option for
patients who are elderly and those with inflammatory
bowel disease™"

The burden of taking medications daily and regularly
is not easy to handle. The simple thought of taking less
medications or being free from taking them is a joy. A
retrospective study of sleeve gastrectomy in morbidly
obese individuals reported a mean excessive BMI loss
of 79.9% after 2 years. After surgery, 83.3% of patients
with type II diabetes discontinued their hypoglycaemic
medication after 1 month. Antihypertensive drugs
were discontinued by 6 months, and medications for
hypertriglyceridemia after 3 months. A significant
reduction in glucose, triglyceride levels, triglyceride/
HDL ratio and increased HDL levels were noted and
these changes were maintained under normal ranges
for at least 2 yearsm]
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The future of laparoscopic sleeve
gastrectomy

Alternative procedures including gastric band,
laparoscopic Roux-En-Y gastric bypass and gastric
balloon insertion may be performed. The relative
technical simplicity of sleeve gastrectomy, low
morbidity, endoscopic access to the gastrointestinal
tract, absence of anastomoses, minimal nutritional
deficiencies, excellent weight loss with control of
associated comorbidities, and the possibility to convert
to other procedures, place sleeve gastrectomy at an
advantage over other bariatric procedures.

Gastric bypass has a long history and long-term
results support its efficacy in treating obese patients
with metabolic disorders. It is an established fact that
there are mechanisms beyond weight loss that are
responsible for the excellent metabolic outcomes of
gastric bypass and that these are related to bypassing
the foregut. To maximize the scope of sleeve gastrectomy
as a metabolic procedure, innovative procedures with the
benefits of both sleeve gastrectomy and gastric bypass
are being employed. The sleeve duodenojejunal bypass
surgery (LSG/DJB), single-anastomosis duodenojejunal
bypass with sleeve gastrectomy (SADJB-SG), sleeve
gastrectomy with loop bipartition, and loop duodenojejunal
bypass with sleeve gastrectomy, are all largely based on
manipulation of foregut. The short term outcomes have
been promising; however, they are still considered
experimental as both intermediate and long term data
are awaited. Loop duodenal bypass in combination with
sleeve gastrectomy for type II diabetes in individuals
with BMI 21-38 kg/m2 has shown promising early
results, with 91% achieving HbAlc of 7.0 g/dL at 6
months from surgery".

Laparoscopic Roux-En-Y gastric bypass prohibits
visualisation of the excluded stomach. For populations
with a high risk of gastric cancer, including Japan,
endoscopic visualisation is paramount. In obese individuals
with risk factors such as Helicobacter pylori infection,
atrophic gastric mucosa including intestinal metaplasia,
or a family history of gastric cancer, Kasama et al.
published a series of laparoscopic sleeve gastrectomy
with duodenojejunal bypass” . The procedure was found
to be feasible, and safe, with similar EWL to Roux-En-Y
gastric bypass. Additional EWL versus sleeve gastrectomy
was attributed to the added malabsorptive effects of the
duodenojejunal bypass.

Sleeve with ideal interposition is an example of
sleeve with hindgut manipulation. Patients undergoing
this procedure have demonstrated restoration of insulin
sensitivity, with increased insulin output, and doubling

of f-cell glucose sensitivity[m. The mechanism is
postulated to be intestinal over-stimulation, with
increased GLP 1 and incretin secretion.

Conclusion

Sleeve gastrectomy is a valuable weapon in the fight
against metabolic syndrome and obesity. Excess
weight loss, resolution of diabetes, hypertension, sleep
apnoea and cardiac remodelling with reduction in
cardiac risk profile, provide compelling arguments
for expansion of metabolic surgery. The biomedical
research potential from distinct anatomical changes in
the gut, occurring in a controlled manner during
surgery, is inspiring. The collaboration between surgical
and laboratory teams sheds new light on pathogenesis
of metabolic syndrome and diabetes, through the
effectiveness of gastrointestinal surgery, and heralds in
a new era spurred by the necessity to curb the epidemic.

References

[1]  Expert Panel on Detection E. Executive summary of the
third report of the National Cholesterol Education
Program (NCEP) expert panel on detection, evaluation,
and treatment of high blood cholesterol in adults (Adult
Treatment Panel III). JAMA 2001;285(19):2486.

[2] Lakdawala M, Bhasker A. Report: Asian consensus
meeting on metabolic surgery. Recommendations for the
use of bariatric and gastrointestinal metabolic surgery
for treatment of obesity and type II diabetes mellitus in
the Asian population. Obes Surg 2010;20(7):929-936.

[3] Lomanto D, Lee W-J, Goel R, et al. Bariatric surgery in
Asia in the last 5 years (2005-2009). Obes Surg 2012;
22(3):502-506.

[4] de Imprensa S, SBCBM N. Bariatric Surgical and
Procedural Interventions in the Treatment of Obese
Patients with Type 2 Diabetes.

[5] Thaler JP, Cummings DE. Hormonal and metabolic
mechanisms of diabetes remission after gastrointestinal
surgery. Endocrinology 2009;150(6):2518-2525.

[6] Rubino F, Forgione A, Cummings DE, et al. The
mechanism of diabetes control after gastrointestinal
bypass surgery reveals a role of the proximal small intes—
tine in the pathophysiology of type 2 diabetes. Ann Surg
2006;244(5):741.

[7] Lee W-J, Chen C-Y, Chong K, et al. Changes in post—
prandial gut hormones after metabolic surgery: a compar—
ison of gastric bypass and sleeve gastrectomy. Surg Obes
Relat Dis 2011;7(6):683—690.

[8] Jorgensen NB, Dirksen C, Bojsen-Moller KN, et al.
Exaggerated glucagon-like peptide 1 response is impor—
tant for improved beta-cell function and glucose tolerance
after Roux-en-Y gastric bypass in patients with type 2
diabetes. Diabetes 2013;62(9):3044-52.

[9] Basso N, Capoccia D, Rizzello M, et al. First-phase insu—
lin secretion, insulin sensitivity, ghrelin, GLP-1, and PYY
changes 72 h after sleeve gastrectomy in obese diabetic
patients: the gastric hypothesis. Surg Endosc 2011;25(11):
3540-3550.



[10]

(11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

Sleeve gastrectomy in metabolic syndrome and obesity 97

Melissas J, Daskalakis M. Gastric emptying after sleeve
gastrectomy. Obes Surg 2011;21(11):1810-1811.
Melissas J, Koukouraki S, Askoxylakis J, et al. Sleeve
gastrectomy—a restrictive procedure? Obes Surg 2007;
17(1):57-62.

Tzovaras G, Papamargaritis D, Sioka E, et al. Symptoms
suggestive of dumping syndrome after provocation in
patients after laparoscopic sleeve gastrectomy. Obes
Surg 2012;22(1):23-28.

Karamanakos SN, Vagenas K, Kalfarentzos F, et al.
Weight loss, appetite suppression, and changes in fasting
and postprandial ghrelin and peptide-YY levels after
Roux-en-Y gastric bypass and sleeve gastrectomy: a pro—
spective, double blind study. Ann Surg 2008;247(3):
401-407.

Bohdjalian A, Langer F, Shakeri-Leidenmiihler S, et al.
Sleeve gastrectomy as sole and definitive bariatric proce—
dure: 5-year results for weight loss and ghrelin. Obes Surg
2010;20(5):535-540.

Gagner M, Deitel M, Erickson A, et al. Survey on laparo—
scopic sleeve gastrectomy (LSG) at the Fourth
International Consensus Summit on Sleeve Gastrectomy.
Obes Surg 2013;23(12):2013-2017.

Himpens J, Dobbeleir J, Peeters G. Long-term results of
laparoscopic sleeve gastrectomy for obesity. Ann Surg
2010;252(2):319-324.

Eid GM, Brethauer S, Mattar SG, et al. Laparoscopic
sleeve gastrectomy for super obese patients: forty-eight
percent excess weight loss after 6 to 8 years with 93%
follow-up. Ann Surg 2012;256(2):262—-265.

Parikh M, Issa R, McCrillis A, et al. Surgical strategies
that may decrease leak after laparoscopic sleeve gastrect—
omy: a systematic review and meta-analysis of 9991
cases. Ann Surg 2013;257(2):231-237.

Kashyap SR, Bhatt DL, Schauer PR, et al. Bariatric sur—
gery vs. advanced practice medical management in the
treatment of type 2 diabetes mellitus: rationale and design
of the Surgical Therapy And Medications Potentially
Eradicate Diabetes Efficiently trial (STAMPEDE).
Diabetes, Obesity and Metabolism 2010;12(5):452-454.
Schauer PR, Kashyap SR, Wolski K, et al. Bariatric sur—
gery versus intensive medical therapy in obese patients
with diabetes. N Engl J Med 2012;366(17):1567-1576.
Sarkhosh K, Birch DW, Shi X, et al. The impact of sleeve
gastrectomy on hypertension: a systematic review. Obes
Surg 2012;22(5):832-837.

Cavarretta E, Casella G, Cal B, et al. Cardiac remodeling
in obese patients after laparoscopic sleeve gastrectomy.
World J Surg 2013;37(3):565-572.

(23]

(24]

(25]

[20]

[27]

(28]

(29]

[30]

[31]

(32]

[33]

[34]

Zhang F, Strain GW, Lei W, et al. Changes in lipid pro—
files in morbidly obese patients after laparoscopic sleeve
gastrectomy (LSG). Obes Surg 2011;21(3):305-309.
Lee WJ, Ser KH, Chong K, et al. Laparoscopic sleeve
gastrectomy for diabetes treatment in nonmorbidly obese
patients: efficacy and change of insulin secretion.
Surgery 2010;147(5):664—669.

Kashyap SR, Bhatt DL, Wolski K, et al. Metabolic effects
of bariatric surgery in patients with moderate obesity and
type 2 diabetes analysis of a randomized control trial
comparing surgery with intensive medical treatment.
Diabetes Care 2013;36(8):2175-2182.

Wang S, Li P, Sun XF, et al. Comparison between laparo—
scopic sleeve gastrectomy and laparoscopic adjustable
gastric banding for morbid obesity: a meta-analysis.
Obes Surg 2013;23(7):980-986.

Goitein D, Feigin A, Segal-Lieberman G, et al.
Laparoscopic sleeve gastrectomy as a revisional option
after gastric band failure. Surg Endosc 2011;25(8):
2626-2630.

Overs SE, Freeman RA, Zarshenas N, et al. Food toler—
ance and gastrointestinal quality of life following three
bariatric procedures: adjustable gastric banding, Roux-
en-Y gastric bypass, and sleeve gastrectomy. Obes Surg
2012;22(4):536—543.

D’Hondt M, Vanneste S, Pottel H, et al. Laparoscopic
sleeve gastrectomy as a single-stage procedure for the
treatment of morbid obesity and the resulting quality of
life, resolution of comorbidities, food tolerance, and 6-
year weight loss. Surg Endosc 2011;25(8):2498-2504.
Leivonen MK, Juuti A, Jaser N, et al. Laparoscopic sleeve
gastrectomy in patients over 59 years: early recovery and
12-month follow-up. Obes Surg 2011;21(8):1180-1187.
Ruiz-Tovar J, Oller I, Tomas A, et al. Midterm impact of
sleeve gastrectomy, calibrated with a 50-Fr bougie, on
weight loss, glucose homeostasis, lipid profiles, and
comorbidities in morbidly obese patients. Am Surg
2012;78(9):969-974.

Huang C-K, Goel R, Tai C-M, et al. Novel metabolic sur—
gery for type II diabetes mellitus: loop duodenojejunal
bypass with sleeve gastrectomy. Surg Laparosc Endosc
Percutan Tech 2013;23(6):481-485.

Kasama K, Tagaya N, Kanehira E, et al. Laparoscopic sleeve
gastrectomy with duodenojejunal bypass: technique and
preliminary results. Obes Surg 2009;19(10):1341-1345.
De Paula AL, Stival AR, Halpern A, et al. Improvement
in insulin sensitivity and f-cell function following ileal
interposition with sleeve gastrectomy in type 2 diabetic
patients: potential mechanisms. J Gastrointest Surg
2011;15(8):1344-1353.




<<
  /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


