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Elevated circulating ghrelin in patients
with COPD: A meta-analysis
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Abstract
Ghrelin, an endogenous ligand for growth hormone secretagogue receptor, has been implicated in chronic
obstructive pulmonary disease (COPD). Recently, several studies reported inconsistent levels of ghrelin in
plasma/serum of COPD patients. This meta-analysis aims to determine the circulating level of ghrelin in COPD.
Published case–control or cohort studies were retrieved from Pubmed and Embase databases. Pooled
standardized mean difference (SMD) with 95% confidence interval (CI) was calculated in a random-effects
model. Nine studies involving 515 subjects were included. Pooled effect size showed that circulating ghrelin
levels were significantly enhanced in COPD patients compared with those in controls (SMD: 0.83, 95% CI: 0.04
to 1.62, p¼ 0.039). Noticeably, five studies stratified for body mass index in COPD group and we further found
ghrelin levels were significantly higher in underweight COPD patients than those in normal weight cases (SMD:
1.52, 95% CI: 0.43 to 2.61, p¼ 0.006). However, no significant difference regarding ghrelin levels was indicated
between normal weight COPD and controls (SMD: 0.64, 95% CI: �0.36 to 1.63, p ¼ 0.210). In this meta-
analysis, circulating level of ghrelin is significantly elevated in patients with COPD, especially in those
underweight, indicating supplement with exogenous ghrelin could be a therapeutic choice for underweight
COPD patients.
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Introduction

Chronic obstructive pulmonary disease (COPD), a

worldwide disease characterized by persistent airflow

limitation, often develops progressive muscle dys-

function and malnutrition.1 Those abnormalities are

independent of the degree of airflow limitation and

even contribute to poor prognosis and mortality.2

Mechanisms underlying muscle dysfunction and mal-

nutrition in COPD remain not very clear.3

Ghrelin, a peptide of 28 amino acids, was first

discovered in the stomach in 1999.4 It is an endogen-

ous ligand for the growth hormone secretagogue

receptor (GHSR), which has a variety of physiologi-

cal functions, including modulation of food intake and
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energy expenditure, improvement of cardiac perfor-

mance, stimulation of gastric motility, as well as reg-

ulation of glucose metabolism and thermogenesis.5,6

Meanwhile, therapeutic value for ghrelin has been

also reported, such as relieving gastroparesis symp-

toms in gastroparesis, stimulating hunger and feeding

in anorexia nervosa, and increasing peak oxygen con-

sumption and peak workload during exercise in

chronic heart failure.7–9

In addition, ghrelin levels have been found to be

altered in pulmonary diseases, such as COPD and

pulmonary hypertension.6 Several studies recently

examined the level of ghrelin in plasma/serum

of COPD patients and suggested it might serve as a

biomarker relating to weight loss and pulmonary

dysfunction in COPD.10–18 However, although the

circulating ghrelin was reported to be higher in COPD

patients in six of these studies,10–15 the other three

informed conversed results.16–18 Meta-analysis has

been considered to be a useful means to pool the

independent statistical powers and thus achieve a

quantitative understanding of inconsistent results.

Therefore, we performed this meta-analysis to draw

a pooled conclusion on the level of circulating ghrelin

in COPD patients.

Methods

Search strategy

To identify all published studies relevant to ghrelin

and COPD, literature search was performed using

the databases including Pubmed and Embase. The

search terms used were (1) ghrelin and (2)chronic

obstructive pulmonary disease, chronic obstructive

airway disease, chronic airway disease, and COPD

(Figure 1).

Data extraction

Two independent reviewers collected the data accord-

ing to inclusion and exclusion criteria. Inclusion cri-

teria were retrieved case–control or cohort studies

which clearly informed the circulating level of ghrelin

in COPD patients and controls. Exclusion criteria

were (1) non-case–control or non-cohort studies, (2)

nonhuman study, (3) duplicated report, (4) meeting

abstract, and (5) review articles with no useful data.

Unpublished data were not considered. Disagreement

was resolved by discussion before reaching a

consensus.

Quality assessment

To assess the quality of the included studies, two

reviewers independently rated the studies according

to the Newcastle–Ottawa quality assessment scale for

case–control study. The Newcastle–Ottawa scale

(NOS) contain three main aspects: selection of subject

(0–4), comparability of cases and controls (0–2), and

exposure of subject (0–3). Studies were considered as

high qualities if their total scores were 7–9. When

disagreement existed between the two reviewers

regarding the NOS scores, a discussion would be

carried out.

Statistical analyses

Due to the different measuring methods with various

units for ghrelin, continuous variables were presented

as standardized mean differences (SMDs) with 95%
confidence intervals (CIs). Pooled SMD with 95% CI

was calculated and p < 0.05 was accepted with statis-

tical significance. Heterogeneity was checked by the

Q test. Meta-analysis was done with the fixed-effects

model when there was no heterogeneity (p � 0.1).

Otherwise, the random-effects model was used. The

leave-one-out sensitivity analysis was performed by

removing one study each time to check if individual

study influenced the pooled results. Funnel plots, as

well as the Begg’s rank correlation test and Egger’s

linear regression test, was used to inspect the potential

publication bias, and p < 0.05 was considered signif-

icant publication bias. All analyses were conducted

using Stata 11.0 (Stata Corp LP, College Station,

TX, USA).

Figure 1. Flow diagram of search process.
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Results

Characteristics of included studies

Seventy-two studies were relevant to the search terms.

After reviewing the titles, abstracts, and articles, 63

studies were excluded and thus 9 studies matched the

inclusion criteria. The nine included studies had been

carried out in China, Japan, Turkey, and Sweden. The

main features of the studies included in this meta-

analysis are presented in Table 1.

Quantitative synthesized results

All included studies measured ghrelin levels in

patients with COPD and control subjects. Pooled

effect size showed that circulating ghrelin levels were

significantly higher in COPD patients than those in

the healthy controls (SMD: 0.83, 95% CI: 0.04–1.62,

p ¼ 0.039; Figure 2). Noticeably, five studies strati-

fied for BMI in COPD group: underweight (BMI� 21

kg/m2) and normal weight (BMI > 21 kg/m2). Due to

the importance of ghrelin in body weight, we further

found that ghrelin levels were higher in underweight

COPD patients than those in normal weight cases

(SMD: 1.52, 95% CI: 0.43–2.61, p¼ 0.006; Figure 3).

However, no significant difference regarding ghrelin

levels was indicated between normal weight COPD

patients and controls (SMD: 0.64, 95% CI: �0.36 to

1.63, p ¼ 0.210; Figure 4).

Heterogeneity and sensitivity and publication bias

Significant heterogeneity was revealed among all

studies in the meta-analysis. To identify the source

of heterogeneity, subgroup analyses according to

sample origin and assay methods were performed.

However, the heterogeneity still remained significant

in the subgroup analyses. Further, the leave-one-out

sensitivity analysis was performed to check the influ-

ence of individual study on the pooled results. Inter-

estingly, after removal of the three studies each

time,10,12,15 the pooled results were altered signifi-

cantly as follows: 0.27(�0.21 to 0.76); 0.75(�0.10

to 1.59); 0.81(�0.07 to 1.70), respectively, which

possibly owed to the different sample origin and assay

methods in these studies. Although the funnel plots

showed some asymmetry in the studies (Figure 5),

publication bias was not suggested by Begg’s rank

correlation test (p ¼ 0.602) and Egger’s linear regres-

sion test (p ¼ 0.180).

Discussion

Ghrelin, a bioactive peptide, is mainly synthesized in

the stomach, which plays an important role in regulat-

ing body weight. Through binding to GHSR-1a, ghre-

lin can stimulate growth hormone release and provide

signals to the nervous system which increase food

intake and reduce fat utilization and energy expendi-

ture, which in turn contributes to weight gain.19–21

Moreover, weight loss can lead to increase in circu-

lating ghrelin level.22 COPD patients are usually com-

plicated with extrapulmonary disorders, including

weight loss and muscle dysfunction. BMI and per-

centage of body fat, as well as FEV1% pred (FVC%
pred), were found to be negatively correlated with

serum ghrelin levels in COPD cases.13,14 In our

meta-analysis, circulating ghrelin level was signifi-

cantly increased in COPD patients, especially in those

underweight. However, no significant difference of

circulating ghrelin level was revealed between normal

weight COPD patients and healthy controls. These

data indicate a compensatory mechanism of ghrelin

for body weight loss in COPD.3

In a COPD model of chronic cigarette smoke-

exposed rats, skeletal muscle strength, respiratory

function, and emphysema were ameliorated after

ghrelin administration, but neutrophils in the bronch-

oalveolar lavage fluid were not inhibited by ghrelin,23

supporting the potential compensatory mechanism for

ghrelin, which may be not related to inflammatory

response, but nutritional status in COPD. Clinically,

Nagaya et al. reported that administration of ghrelin in

cachectic COPD patients could increase body weight

and respiratory muscle strength.24 Recently, Miki and

his colleagues further performed a multicenter, rando-

mized, double-blind, placebo-controlled trail, indicat-

ing underweight COPD patients benefited from

intravenous treatment of high-dose ghrelin (2 mg/kg)

twice daily for 3 weeks with improvements in

St. George Respiratory Questionnaire score, exercise

capacity, ventilatory–cardiac parameters, and exer-

tional cardiac function.25–28 These data further sug-

gest that compensation with exogenous ghrelin may

be a potential choice in treatment of underweight

COPD patients.

Noticeably, ghrelin levels were measured using

radioimmunoassay (RI) or enzyme immunoassay

(EI) in these studies. These two methods have strong

specificity and sensitivity by using an enzyme- or

radioisotope-labeled antibody/antigen. RI does not

use enzymes, thereby reducing the risk of influence

Zhang et al. 367
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Figure 2. Forest plots of SMD with 95% CI for the circulating level of ghrelin in COPD patients compared with controls.
SMD: standardized mean difference; CI: confidence interval; COPD: chronic obstructive pulmonary disease.

Figure 3. Forest plots of SMD with 95% CI for the circulating level of ghrelin in underweight COPD patients compared
with normal weight cases. SMD: standardized mean difference; CI: confidence interval; COPD: chronic obstructive
pulmonary disease.

370 Chronic Respiratory Disease 15(4)



from cleaning and concentration of the samples, but

radioisotope exposure is not fully avoided. EI can

better distinguish between the more modest changes,

but it might have a less effect of nonspecific compe-

tition by plasma proteins.29 Thus, it is difficult to tell

which one is better.

When applying the results in the present study,

some limitations should be taken into account. First,

these studies had small sample size and might not

have adequate power. Second, lack of the original

data in the studies limited our further analysis, such

as adjustment with confounded factors and source of

heterogeneity. Third, conference proceedings and

unpublished articles were not included. Finally, these

studies were cross-sectional analysis and it was

unable to establish causation.

Taken together, in this meta-analysis, circulating

level of ghrelin is significantly elevated in patients

with COPD, especially in those underweight. How-

ever, no significant difference of circulating ghrelin

level is revealed between normal weight COPD

patients and healthy controls. A compensatory

mechanism may be the reason for those results and

thus ghrelin as a complementary treatment for weight

loss in COPD is encouraging. However, large-scale

randomized trials are needed to verify the effect of

ghrelin in COPD.

Author contribution

Xue Zhang, Ting Yang, and Junli Wang contributed

equally to this study.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest

with respect to the research, authorship, and/or publication

of this article.

Figure 4. Forest plots of SMD with 95% CI for the circulating level of ghrelin in normal weight COPD patients compared
with controls. SMD: standardized mean difference; CI: confidence interval; COPD: chronic obstructive pulmonary disease.

Figure 5. Begg’s funnel plots for evaluation of publication
bias in the included studies on the circulating level of ghrelin
in COPD patients compared with controls. COPD: chronic
obstructive pulmonary disease.

Zhang et al. 371



Funding

The author(s) disclosed receipt of the following financial

support for the research, authorship, and/or publication of

this article: This study was supported in part by grant

2017SZ0120 from the Key Research Development Pro-

gram of Sichuan Province and grant 17PJ009 from the

Health and Family Planning Commission of Sichuan Prov-

ince and grant 81200031 from the National Natural Science

Foundation of China.

References

1. Vestbo J, Hurd SS, Agustı́ AG, et al. Global strategy

for the diagnosis, management, and prevention of

chronic obstructive pulmonary disease: GOLD execu-

tive summary. Am J Respir Crit Care Med 2013; 187:

347–365.

2. Balasubramanian VP and Varkey B. Chronic obstruc-

tive pulmonary disease: effects beyond the lungs. Curr

Opin Pulm Med 2006; 12: 106–112.

3. Wagner PD. Possible mechanisms underlying the

development of cachexia in COPD. Eur Respir J

2008; 31: 492–501.

4. Kojima M, Hosoda H, Date Y, et al. Ghrelin is a

growth-hormone-releasing acylated peptide from sto-

mach. Nature 1999; 402: 656–660.

5. Müller TD, Nogueiras R, Andermann ML, et al. Ghre-

lin. Mol Metab 2015; 4: 437–460.

6. Collden G, Tschop MH and Muller TD. Therapeutic

potential of targeting the ghrelin pathway. Int J Mol Sci

2017; 18(4). pii: E798.

7. Wo JM, Ejskjaer N, Hellstrom PM, et al. Randomised

clinical trial: ghrelin agonist TZP-101 relieves gastro-

paresis associated with severe nausea and vomitin-

g—randomised clinical study subset data. Aliment

Pharmacol Ther 2011; 33: 679–688.

8. Hotta M, Ohwada R, Akamizu T, et al. Ghrelin

increases hunger and food intake in patients with

restricting-type anorexia nervosa: a pilot study.

Endocr J 2009; 56: 1119–1128.

9. Nagaya N, Moriya J, Yasumura Y, et al. Effects of

ghrelin administration on left ventricular function,

exercise capacity, and muscle wasting in patients with

chronic heart failure. Circulation 2004; 110:

3674–3679.

10. Itoh T, Nagaya N, Yoshikawa M, et al. Elevated

plasma ghrelin level in underweight patients with

chronic obstructive pulmonary disease. Am J Respir

Crit Care Med 2004; 170: 879–882.

11. Wang Y, Shen Y, Zuo Q, et al. Evaluation of ghrelin

level and appetite regulation in patients with acute

exacerbations of chronic obstructive pulmonary

disease. Int J Chron Obstruct Pulmon Dis 2014; 9:

863–870.

12. Uzum AK, Aydin MM, Tutuncu Y, et al. Serum ghre-

lin and adiponectin levels are increased but serum lep-

tin level is unchanged in low weight chronic

obstructive pulmonary disease patients. Eur J Intern

Med 2014; 25: 364–369.

13. Xu ZS, Bao ZY, Wang ZY, et al. The changes of

ghrelin, growth hormone, growth hormone releasing

hormone and their clinical significances in patients

with chronic obstructive pulmonary disease. Zhonghua

Nei Ke Za Zhi 2012; 51: 536–539.

14. Peng M, Cai BQ, Ma Y, et al. Circulating leptin and ghre-

lin in patients with chronic obstructive pulmonary disease.

Zhonghua Jie He Hu Xi Za Zhi 2007; 30: 182–185.

15. Ying BW, Song XB, Fan H, et al. Plasma ghrelin levels

and weight loss in Chinese Uygur patients with chronic

obstructive pulmonary disease. J Int Med Res 2008; 36:

1371–1377.

16. Piehl-Aulin K, Jones I, Lindvall B, et al. Increased

serum inflammatory markers in the absence of clinical

and skeletal muscle inflammation in patients with

chronic obstructive pulmonary disease. Respiration

2009; 78: 191–196.

17. Luo FM, Liu XJ, Li SQ, et al. Circulating ghrelin in

patients with chronic obstructive pulmonary disease.

Nutrition 2005; 21: 793–798.

18. Deveci Y, Deveci F, Ilhan N, et al. Serum ghrelin, IL-6

and TNF-alpha levels in patients with chronic obstructive

pulmonary disease. Tuberk Toraks 2010; 58: 162–172.

19. De Ambrogi M, Volpe S and Tamanini C. Ghrelin:

central and peripheral effects of a novel peptydil hor-

mone. Med Sci Monit 2003; 9: Ra217–224.

20. Tschop M, Smiley DL, and Heiman ML. Ghrelin induces

adiposity in rodents. Nature 2000; 407: 908–913.

21. Amitani M, Asakawa A, Amitani H, et al. Control of

food intake and muscle wasting in cachexia. Int J Bio-

chem Cell Biol 2003; 45: 2179–2785.

22. Sumithran P, Prendergast LA, Delbridge E, et al.

Long-term persistence of hormonal adaptations to

weight loss. N Engl J Med 2011; 365: 1597–1604.

23. Kamiide Y, Inomata N, Furuya M, et al. Ghrelin ame-

liorates catabolic conditions and respiratory dysfunc-

tion in a chronic obstructive pulmonary disease model

of chronic cigarette smoke-exposed rats. Eur J Phar-

macol 2015; 755: 88–94.

24. Nagaya N, Itoh T, Murakami S, et al. Treatment of

cachexia with ghrelin in patients with COPD. Chest

2005; 128(3): 1187–1193.

25. Miki K, Maekura R, Nagaya N, et al. Ghrelin treatment of

cachectic patients with chronic obstructive pulmonary

372 Chronic Respiratory Disease 15(4)



disease: a multicenter, randomized, double-blind,

placebo-controlled trial. PLoS One 2012; 7(5): e35708.

26. Miki K, Maekura R, Nagaya N, et al. Effects of ghrelin

treatment on exercise capacity in underweight COPD

patients: a substudy of a multicenter, randomized,

double-blind, placebo-controlled trial of ghrelin treat-

ment. BMC Pulm Med 2013; 13: 37.

27. Miki K, Maekura R, Nagaya N, et al. Effects of

ghrelin treatment on exertional dyspnea in COPD:

an exploratory analysis. J Physiol Sci 2015; 65(3):

277–284.

28. Miki K, Maekura R, Nakazato M, et al. Randomized,

dose-finding trial of ghrelin treatment for chronic

respiratory failure. Clin Respir J 2017; 11(4): 496–505.

29. Prudom C, Liu J, Patrie J, et al. Comparison of compe-

titive radioimmunoassays and two-site sandwich assays

for the measurement and interpretation of plasma ghrelin

levels. J Clin Endocrinol Metab 2010; 95: 2351–2358.

Zhang et al. 373



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /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 /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /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 <>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /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 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


