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Food Sensitivity Testing and Elimination Diets in
the Management of Irritable Bowel Syndrome
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The nonpharmacologic management of irritable bowel syndrome focuses on dietary
modification through the concept of food sensitivity or intolerance. Currently,
testing for food allergies is not recommended in the absence of a clinical history
consistent with an immunoglobulin E-mediated reaction. Objective means of deter-
mining food sensitivity, such as individualized diets, are being studied, but testing
for food sensitivity is limited to certain food groups. Diets such as the low-
FODMAPs (fermentable oligosaccharides, disaccharides, monosaccharides, and
polyols) diet may provide benefit.
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rritable bowel syndrome (IBS) is a common condition that affects approximately

10% of the population' and is a frequent indication for office visits in the primary

care and gastroenterology setting. Patients with a range of gastrointestinal
symptoms, including abdominal discomfort, bloating, constipation, or diarrhea, may be
prescribed medications that focus on symptom management® and then may seek nonphar-
macologic alternatives if their symptoms are inadequately controlled. Many nonpharma-
cologic methods focus on food elimination diets that may be empirically instituted by
patients or clinicians. Patients and clinicians can opt for food sensitivity testing to guide
dietary choices. To develop an evidence-based understanding of the utility of testing for
food sensitivity (a term often used interchangeably with food infolerance) in patients with
IBS, we carried out an up-to-date literature search with the assistance of a medical librarian
(L.A.M.), searching OVID MEDLINE, PubMed, and Cochrane Databases using the follow-
ing keywords: food allergies, food hypersensitivities, food sensitivity, and irritable bowel
syndrome. Findings were limited to clinical trials, randomized controlled trials,
meta-analyses, and systematic reviews in the English language. On the basis of our findings,
this review (1) differentiates between food allergies and food sensitivities; (2) discusses the
current role of food sensitivity testing in managing IBS; and (3) provides recommendations

regarding food sensitivity testing and dietary changes in patients with IBS.

Key Points

= Food allergies and food sensitivities are a spectrum of adverse reactions to food and can
be differentiated by the presence of an immunoglobulin (Ig) E response, timing of
onset, duration of symptoms, and concomitant symptoms.

m Food sensitivities may contribute to symptoms in a subgroup of patients with IBS.

= Currently, there is no criterion standard test to identify patients with food sensitivity.
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m Diets that exclude gas-producing and foods high in
FODMAPs (fermentable oligosaccharides, disac-
charides, monosaccharides, and polyols) may be
more effective, and cost-efficient than food sensitiv-
ity testing and diets based on empirical elimination
of patients’ perceived intolerances (eg, dairy free,

fructose free, gluten free).

Irritable bowel syndrome is a chronic, functional bowel
syndrome, and diagnosis is currently made based on the
Rome IV criteria.* According to the diagnostic criteria,
IBS is defined as recurrent abdominal pain (1) related to
defecation, (2) associated with a change in frequency,
or (3) associated with a change in the appearance of
stool. Two of the 3 criteria must be met to diagnose
IBS. This diagnosis is made in the absence of other
organic or structural gastrointestinal disease. Current
theories on the pathophysiology of IBS emphasize the
brain-gut feedback pathway, genetic predisposition,
postinfectious and inflammatory responses, changes to
the gut microbiome, psychosocial factors, and food sen-
sitivity.>® Available modalities may address 1 or more
of these factors, for example, antidepressant medica-
tions for pain management and probiotics to influence
gut microbiota and symptom management.” Because
of the varying degrees of efficacy and side effect pro-
files of these medications, many patients and physicians
desire nonpharmacologic management of their symp-
toms. Often, nonpharmacologic methods focus on
food sensitivity testing or empiric food elimination

diets based on reported intolerances by patients.

Food Allergy, Sensitivity, and
Intolerance

Food allergies and sensitivities likely reflect a spectrum
of reactions to food. A food allergy is an immune-
mediated reaction that can be characterized as either
IgE-mediated or non-IgE-mediated.® Food allergies
mediated by IgE (type 1 hypersensitivity reactions)
cause symptoms within minutes of exposure, ranging

in severity from rash to anaphylaxis. They are often

diagnosed in childhood. Testing for IgE-mediated food
allergies is performed using specific IgE antibodies or
by the skin prick test, but clinical history is key in
making this diagnosis. Classic examples of
IgE-mediated food allergies in adults and children are
those to shellfish, tree nuts, peanuts, eggs, or fish.
These IgE-mediated allergies most commonly lead to
consistently reproducible presentations involving the
gastrointestinal tract, skin, or respiratory system.

In contrast, food sensitivities, also referred to as food
intolerances or hypersensitivity, are considered a group
of non—immune-mediated responses to food. It is
thought that as many as 25% of adults with a diagnosis
of IBS may have food hypersensitivity.” Although there
are tests to evaluate for specific disorders, such as
lactose and fructose intolerance or sensitivity to
gluten, there are no tests to diagnose patient-reported
intolerances to other foods, such as coffee, spices, and
carbohydrates. Despite high self-reported incidences of

1011 show that actual

specific food intolerances, studies
rates are much lower. This finding likely reflects both
overreporting by the general population and inadequa-
cies of current tests. Compared with immune-mediated
food allergies, sensitivities may have similar symptoms
but with a delay in onset, longer duration of symptoms,
and lack of positive IgE antibodies on testing.®
Furthermore, the symptoms of food sensitivity often
overlap with other systemic complaints, such as head-
ache, fatigue, and musculoskeletal complaints, making

this diagnosis challenging.

Dietary Management of IBS

Food Elimination Diets

Research suggests that the human microbiome is
affected by environmental factors, including stress, life-
style, and diet.'* The pathogenesis of IBS has been
linked with dysbiosis, or diminished microbial diversity
caused by the changes from commensal to pathogenic
bacteria in the human gut.'® The role of gut microbiota
is supported by the knowledge that the composition and

activities of Lactobacilli and Bifidobacteria are greatly
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compromised in patients with IBS, and probiotics have
shown favorable effects through lessoning visceral sen-
sitivity, intestinal permeability, and inflammation in
these patients.'*!°

Diet plays a central role in IBS by modulating the
normal gut microenvironment, altering colonic fermen-
tation, and transforming gut microbiome compos-
ition.'"® Food can affect many aspects of intestinal
physiology, including motility, visceral sensation, per-
meability, microbiome, immune regulation, and neu-
roendocrine function, which are all relevant to the
pathogenesis of IBS.!” It follows that a diet that has
fewer “trigger” foods or that corrects the microbiota
dysbiosis would be potentially beneficial to manage
IBS symptoms.'®

Based on the hypothesis that IBS symptoms arise
from local inflammation in the gastrointestinal tract,
multiple studies have focused on food elimination
diets to ameliorate symptoms. In the literature, the
concept of food elimination diets varies, and these find-
ings are usually empirical, patient focused, or target
food groups such as gluten and fermentable carbohy-
drates. Empirical elimination diets may restrict classic
IBS trigger foods (eg, dairy, wheat, eggs) and slowly
reintroduce them into the diet or restrict a diet to 3
food items and introduce new foods slowly every 3
days, which can be a lengthy and distressing process
for most patients.'®

Elevated food-specific IgG antibodies have been
found in patients with IBS, presumed secondary to a
delayed immune reaction or increased gut permeability,
but they do not correlate with disease severity.'” In
2005, Atkinson et al® evaluated patients with IBS in a
randomized controlled trial for which elimination diets
were created based on IgG antibodies to food. In their
study, patients with high adherence to the elimination
diet noted a significant decrease in IBS symptom sever-
ity scores. A similar study®® showed an improvement in
migraine headaches and IBS symptoms, specifically
pain and bloating, when maintaining an elimination
diet based on food-specific IgG antibodies. However,

the validity of these studies is limited by poor patient
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compliance, small sample sizes, and high loss to
follow-up and dropout rates, likely related to the diffi-
culty in adhering to a strict diet. Similarly, elimination
diets that focus on allergy testing may not account for
other mechanisms by which food could contribute to
IBS symptoms, and shorter study durations may not
allow for delayed normalization of gut flora and
architecture.'®

Despite isolated studies suggesting that IgG elimin-
ation diets can improve symptoms in patients with IBS,
the evidence supporting the use of these diets for IBS
management is poor and, thus, the American Academy
of Allergy and Immunology and the European
Academy of Allergy and Clinical Immunology do not
support the use of testing for food-specific serum anti-
body levels.?"" #* In the absence of a clinical history
that supports an IgE-mediated response, positive food-
specific antibodies indicate an exposure to a food rather

than a clinically significant food allergy or sensitivity.*>

Low-FODMAPs Diet

Given the lack of reliability of IgG elimination diets,
focus has been placed on the exclusion of foods con-
taining high amounts of FODMAPs, which are short-
chain carbohydrates that are fermented by gut bacteria
into methane and hydrogen gasses but are poorly
absorbed.?*** High FODMAPs diets result in bloating,
abdominal pain, and other IBS symptoms in about 70%
of patients with IBS.?® In addition, the osmotic effects
of FODMAPs increase intraluminal fluid, which may
cause abdominal distension and stimulate abnormal
intestinal motility.*

With a low-FODMAPs diet, under the direction of a
dietician, patients undergo a strict exclusion of
high-FODMAPs foods for 6 to 8 weeks before slowly
reintroducing foods containing specific FODMAPs to
develop an individualized diet plan. Patients consuming
low-FODMAPs diets report decreased gastrointestinal
symptoms, including bloating and pain, compared with
normal diets.?” The quality of evidence supporting the
use of FODMARPs elimination diets in patients with
IBS is high.?® Although FODMAPs diets take several
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weeks to personalize, empirical elimination diets may
be more cumbersome in terms of commitment and
lack good data, although additional studies comparing

these diets are needed.?’

Ongoing Research

Elimination diets can be time consuming, difficult to
adhere to, and often require specialized dietician super-
vision; thus, ongoing research is continuing to focus on
alternative methods of identifying potential food sensi-
tivities in patients with IBS. Fecal assays targeting tryp-
tase, eosinophil cationic protein, and calprotectin have
been studied as a means of identifying patients with
IBS and food sensitivity. At this time, these tests do
not differentiate among food triggers and have low sen-
sitivity and specificity in diagnosing true food sensitiv-
ity. One study’ examined the intestinal mucosal
changes to specific food antigens using confocal laser
endomicroscopy. Evaluating real-time microscopic
changes to the gut mucosa, investigators studied 4
food antigens and created specific food elimination
diets for each participant, with dietician supervision
and food diaries to evaluate adherence. Study partici-
pants who adhered to these diets had greater than 50%
reduction in symptom scores. Invasive tests such as
direct imaging using confocal endomicroscopy to
show food-associated changes in the intestinal mucosa
are experimental and are not currently used to diagnose
food sensitivities, but they may have important implica-
tions in guiding future directions.

Nonceliac gluten sensitivity is a condition in which
intestinal and extraintestinal symptoms occur with the
ingestion of gluten-containing foods and in which
symptoms resolve with exclusion of gluten from the
diet in the absence of a wheat allergy or celiac
disease.>® Patients with IBS often identify gluten as a
dietary trigger, and given that gluten-containing foods
also have high FODMAPs, following a gluten-free diet
may be an accessible option for managing symptoms in
a subgroup of patients.’! Identifying patients who

would benefit from a gluten-free diet is an area that is

currently under investigation, specifically to differenti-
ate between the possibility of early celiac disease or to
determine whether symptoms occur secondary to

another component in wheat.>*

Conclusion

Food sensitivity may play a role in the symptoms of a
subgroup of patients with IBS. These patients, who rec-
ognize specific foods as the cause of gastrointestinal
and systemic symptoms, may seek diagnostic testing to
identify and confirm food intolerances. Current evidence
to support diagnostic testing for food-specific IgE and
IgG antibodies is weak; thus, testing for food sensitiv-
ities using these methods is not recommended. The
low-FODMAPs diet may provide the best symptomatic
management approach for a subgroup of patients with
IBS but can be time consuming and should be done
under the supervision of a knowledgeable physician or
dietician. Future areas of investigation should include a
focus on noninvasive, reliable, and low-cost means of
identifying which subgroup of patients with IBS would
benefit from following diets with low-FODMAPs, or
elimination of other foods. The modification of IBS
symptoms with personalized diets promotes the notion
that the body’s tendency is for self-regulation. We must
remember the fourth tenet of osteopathic medicine and
choose a rational treatment that is based on an under-
standing of body unity, self-regulation, and the interrela-

tionship of structure and function.*?

References

1. Canavan C, West J, Card T. The epidemiology of irritable bowel
syndrome. Clin Epidemiol. 2014;6:71-80. doi:10.2147/CLEP.S40245

2. Choung RS, Locke GR llIl. Epidemiology of IBS. Gastroenterol Clin
North Am. 2011;40(1):1-10. doi:10.1016/j.gtc.2010.12.006

3. Atkinson W, Sheldon TA, Shaath N, Whorwell PJ. Food elimination
based on IgG antibodies in irritable bowel syndrome: a randomised
controlled trial. Gut. 2004;53(10):1459-1464.

4. Lacy BE, Patel NK. Rome Criteria and a diagnostic approach to irritable
bowel syndrome. J Clin Med. 2017;6(11). doi:10.3390/jcm6110099

5. Defrees DN, Bailey J. Irritable bowel syndrome: epidemiology,
pathophysiology, diagnosis, and treatment. Prim Care. 2017;44
(4):655-671. doi:10.1016/j.pop.2017.07.009

The Journal of the American Osteopathic Association  January 2020 | Vol 120 | No. 1



6. Ford AC, Lacy BE, Talley NJ. Irritable bowel syndrome. N Engl J Med.
2017;376(26):2566-2578. doi:10.1056/NEJMra1607547

7. Camilleri M, Ford AC. Pharmacotherapy for Irritable bowel syndrome.
J Clin Med. 2017;6(11). doi:10.3390/jcm6110101

8.  Turnbull JL, Adams HN, Gorard DA. Review article: the diagnosis and
management of food allergy and food intolerances. Aliment Pharmacol
Ther. 2015;41(1):3-25. doi:10.1111/apt.12984

9. Fritscher-Ravens A, Schuppan D, Ellrichmann M, et al. Confocal
endomicroscopy shows food-associated changes in the intestinal
mucosa of patients with irritable bowel syndrome. Gastroenterology.
2014;147(5):1012-1020.e1014. doi:10.1053/j.gastro.2014.07.046

10. Young E, Stoneham MD, Petruckevitch A, Barton J, Rona R. A
population study of food intolerance. Lancet. 1994;343
(8906):1127-1130.

11. Bijkerk CJ, de Wit NJ, Stalman WA, Knottnerus JA,. Hoes AW, Muris
JW. Irritable bowel syndrome in primary care: the patients’ and doctors’
views on symptoms, etiology and management. Can J Gastroenterol.
2003;17(6):363-368.

12. Rothschild D, Weissbrod O, Barkan E, et al. Environment dominates
over host genetics in shaping human gut microbiota. Nature. 2018;555
(7695):210-215. doi:10.1038/nature25973

13. Carroll IM, Ringel-Kulka T, Siddle JP, Ringel Y. Alterations in
composition and diversity of the intestinal microbiota in patients with
diarrhea-predominant irritable bowel syndrome. Neurogastroenterol
Motil. 2012;24(6):521-530, €248. doi:10.1111/
j.1365-2982.2012.01891.x

14. Bellini M, Gambaccini D, Stasi C, Urbano MT, Marchi S, Usai-Satta P.
Irritable bowel syndrome: a disease still searching for pathogenesis,
diagnosis and therapy. World J Gastroenterol. 2014;20(27):8807-8820.
doi:10.3748/wjg.v20.i27.8807

15. Ohman L, Simren M. Intestinal microbiota and its role in irritable bowel
syndrome (IBS). Curr Gastroenterol Rep. 2013;15(5):323. doi:10.1007/
$11894-013-0323-7

16. David LA, Maurice CF, Carmody RN, et al. Diet rapidly and
reproducibly alters the human gut microbiome. Nature. 2014;505
(7484):559-563. doi:10.1038/nature 12820

17. Chey WD. Food: the main course to wellness and illness in patients
with irritable bowel syndrome. Am J Gastroenterol. 2016;111
(3):366-371. doi:10.1038/ajg.2016.12

18. Moayyedi P, Quigley EM, Lacy BE, et al. The effect of dietary
intervention on irritable bowel syndrome: a systematic review. Clin
Transl Gastroenterol. 2015;6:€107. doi:10.1038/ctg.2015.21

19. Zuo XL, Li YQ, Li WJ, et al. Alterations of food antigen-specific serum
immunoglobulins G and E antibodies in patients with irritable bowel
syndrome and functional dyspepsia. Clin Exp Allergy. 2007;37
(6):823-830.

The Journal of the American Osteopathic Association

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

CLINICAL REVIEW

Aydinlar El, Dikmen PY, Tiftikci A, et al. IgG-based elimination diet in
migraine plus irritable bowel syndrome. Headache. 2013;53
(3):514-525. doi:10.1111/j.1526-4610.2012.02296.x

Bock SA. AAAAI support of the EAACI position paper on IgG4.
J Allergy Clin Immunol. 2010;125(6):1410. doi:10.1016/j.
jaci.2010.03.013

Stapel SO, Asero R, Ballmer-Weber BK, et al. Testing for IgG4 against
foods is not recommended as a diagnostic tool: EAACI Task Force
Report. Allergy. 2008;63(7):793-796. doi:10.1111/
}.1398-9995.2008.01705.x

Pedersen N, Ankersen DV, Felding M, et al. Low-FODMAP diet
reduces irritable bowel symptoms in patients with inflammatory bowel
disease. World J Gastroenterol. 2017;23(18):3356-3366. doi:10.3748/
wjg.v23.i18.3356

Eswaran SL, Chey WD, Han-Markey T, Ball S, Jackson K. A
randomized controlled trial comparing the low FODMAP diet vs.
modified NICE guidelines in US adults with IBS-D. Am

J Gastroenterol. 2016;111(12):1824-1832. doi:10.1038/ajg.2016.434

Staudacher HM, Lomer MC, Anderson JL, et al. Fermentable
carbohydrate restriction reduces luminal bifidobacteria and
gastrointestinal symptoms in patients with irritable bowel syndrome.
J Nutr. 2012;142(8):1510-1518. doi:10.3945/jn.112.159285

Chong PP, Chin VK, Looi CY, Wong WF, Madhavan P, Yong VC. The
microbiome and irritable bowel syndrome - a review on the
pathophysiology, current research and future therapy [published
correction appears in in: Front Microbiol. 2019;10:1870]. Front
Microbiol. 2019;10:1136. doi:10.3389/fmicb.2019.01136

Halmos EP, Power VA, Shepherd SJ, Gibson PR, Muir JG. A diet low
in FODMAPs reduces symptoms of irritable bowel syndrome.
Gastroenterology. 2014;146(1):67-75 e65. doi:10.1053/j.
gastro.2013.09.046

Singh R, Salem A, Nanavati J, Mullin GE. The role of diet in the
treatment of irritable bowel syndrome: a systematic review.
Gastroenterol Clin North Am. 2018;47(1):107-137. doi:10.1016/j.
gtc.2017.10.003

Werlang ME, Palmer WC, Lacy BE. Irritable bowel syndrome and
dietary interventions. Gastroenterol Hepatol (N Y). 2019;15(1):16-26.

Vazquez-Roque M, Oxentenko AS. Nonceliac gluten sensitivity. Mayo
Clin Proc. 2015;90(9):1272-1277. doi:10.1016/j.mayocp.2015.07.009

Catassi C, Alaedini A, Bojarski C, et al. The overlapping area of
non-celiac gluten sensitivity (NCGS) and wheat-sensitive irritable
bowel syndrome (IBS): an update. Nutrients. 2017;9(11). doi:10.3390/
nu9111268

Tenets of osteopathic medicine. American Osteopathic Association
website. http:/spweb1.osteopathic.org/inside-aoa/about/leadership/
Pages/tenets-of-osteopathic-medicine.aspx. Accessed June 26, 2019.

© 2020 American Osteopathic Association

January 2020 | Vol 120 | No. 1

23


http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx
http://spweb1.osteopathic.org/inside-aoa/about/leadership/Pages/tenets-of-osteopathic-medicine.aspx

	Food Sensitivity Testing and Elimination Diets in the Management of Irritable Bowel Syndrome
	Abstract
	Key Points
	Food Allergy, Sensitivity, and Intolerance
	Dietary Management of IBS
	Food Elimination Diets
	Low-FODMAPs Diet

	Ongoing Research
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.36000
    9.36000
    9.36000
    9.36000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


