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Abstract

Asthma is a common chronic condition composed of numerous different phenotypes. One clinically relevant phenotype is that of aspirin-
sensitive respiratory disease (ASRD) which is more frequently seen in patients with difficult asthma. Reliance on a history of previous
reaction to non-steroidal anti-inflammatory drugs (NSAIDs) in order to diagnose ASRD may give false reassurance. We describe the case
of a 58-year old man with late onset asthma who was suspected to have ASRD on the basis of associated clinical features despite having
taken aspirin safely in the past. The diagnosis of ASRD was subsequently confirmed by an inadvertent aspirin challenge which led to a

serious adverse asthma outcome.
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Introduction

Asthma affects over 5 million people in the UK today." It is
now widely recognised that this common chronic condition is
actually a heterogeneous disorder that comprises numerous
different phenotypes.” Characterisation of such phenotypes is
an evolving area but one clinically relevant phenotype is that
of aspirin-sensitive respiratory disease (ASRD). Aspirin
(acetylsalicylic acid) is among the most easily accessible and
widely used medications today. Yet in the century since its
creation, significant adverse effects of aspirin on the
respiratory tract have been identified. Widal® initially reported
an association between aspirin sensitivity, asthma and nasal
polyposis in 1922, which Samter* further characterised as the
“asthma triad” many years later.

ASRD may be associated with treatment-resistant
“difficult asthma”. Clinicians should be alerted to the
presence of this phenotype by a history of onset of asthmatic
symptoms within three hours of ingesting non-steroidal anti-
inflammatory drugs (NSAIDs). However, most patients with
asthma will have either previously tolerated these drugs or

will have avoided them for fear of an adverse reaction. This
poses a potential dilemma for clinicians looking after patients
with asthma — i.e. how to assess the risk of ASRD in these
patients. Is a previous history of aspirin tolerance a reliable
indicator that a patient does not now have ASRD? There is no
simple diagnostic test for this phenotype, but it is associated
with particular clinical characteristics® including asthma onset
in the 3rd or 4th decade, chronic rhinitis, nasal polyposis,
urticaria, angioedema, plus development of NSAID
intolerance. Prompt recognition of ASRD could identify a
troublesome asthma phenotype, facilitate appropriate
avoidance of aspirin and NSAIDs, and prevent potential poor
asthma outcomes.

We present a case to illustrate the importance of
considering the diagnosis of ASRD even in the absence of a
previous adverse reaction to NSAID.

Case history
A 58-year-old man was referred to a secondary care asthma
clinic for specialist review. He had no history of childhood or
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early adult asthma, eczema or rhinitis, but he reported
developing persistent rhinitis with polyposis in his 30s and
mildly symptomatic asthma at the age of 40. Over the two
years prior to review, asthma control had declined with
frequent exacerbations requiring oral corticosteroids. In that
period he had needed several Emergency Department (ED)
attendances and had been admitted to hospital twice. By the
time of his clinic attendance he was using salbutamol
nebulisers twice daily plus inhaled salbutamol four times a
day. His exercise tolerance was 200 yards on the flat before
becoming symptomatic. Other triggers included exposure to
strong fragrances, smoke and cats, plus ingestion of alcohol
and chocolate. He had previously taken NSAIDs without
symptoms but had not done so recently. Other co-morbidities
included perennial rhinitis and gastro-oesophageal reflux. He
was an ex-smoker of 10 pack-years. He had given up work as
a chef as his condition worsened.

On examination in clinic he appeared breathless and
wheezy. He had mild clubbing. Nasal inspection revealed
marked nasal mucosal congestion and bilateral polyposis
(despite previous polypectomy). Chest examination
demonstrated bilaterally reduced expansion plus wheeze.
Spirometry confirmed severe airflow obstruction with an FEV1
of 1.06L (30% predicted) and 11% bronchodilator
reversibility. Skin prick testing revealed sensitisation to cat,
dog, Alternaria, cladosporium and chocolate. His total IgE
(1186) and eosinophil count (2.7) were raised, but specific IgE
to aspergillus, ANCA, and alpha-1-antitrypsin were normal.

Although the patient had previously tolerated NSAIDs,
given the triad of late onset difficult asthma, preceding
chronic rhinitis and recurrent nasal polyposis, a diagnosis of
dual salicylate (aspirin) sensitive and- atopic asthma was
suspected. Over time, the patient's treatment was
progressively modified to incorporate ultrafine particle
inhaled corticosteroid (ICS), long-acting B2-agonist (LABA),
leukotriene antagonist (LTRA), nasal corticosteroid,
antihistamine, gastro-oesophageal reflux therapy (proton
pump inhibitor and H2 antagonist) and low dose
maintenance oral corticosteroid. He was advised to avoid
NSAIDs and also undertook a supervised low salicylate diet.

However, his asthma control remained variable. Further
investigations identified minor bronchiectasis in the right
lower lobe on high resolution computed tomography (HRCT)
scanning of the chest, but normal endobronchial appearances
at bronchoscopy. Upper Gl endoscopy demonstrated a small
hiatus hernia, and oesophageal pH monitoring showed mild
gastro-oesophageal reflux. After 18 months follow-up, the
patient was hospitalised with another significant
exacerbation. During that admission he developed acute
chest tightness, breathlessness and tachycardia resulting in
urgent review by on-call junior medical staff. A diagnosis of
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possible acute coronary syndrome was made. He was
transferred to the Coronary Care Unit, the diagnosis of
suspected ASRD was not noted, and he was given aspirin
(300mg). Despite being warned about salicylate sensitivity in
the clinic, since he had never reacted to aspirin in the past he
took the aspirin without question. He rapidly developed
widespread urticaria followed by angioedema, throat closure,
wheeze and hypotension. These symptoms were treated with
intravenous steroid, antihistamine, nebulised bronchodilator,
oxygen and intramuscular adrenaline to good effect. An
adverse reaction to aspirin was diagnosed after further
scrutiny of his medical notes. Subsequently, his asthma settled
and cardiac investigation showed normal stress
echocardiography without evidence of inducible ischemia.
Further cardiology tests were not pursued. After a brief
admission, the patient went home with further outpatient
follow-up for his asthma.

Discussion

This case illustrates the important learning point that a history
of previous tolerance of NSAIDs may give misleading
reassurance about the safety of taking aspirin for certain
asthma patients. It also suggests the equally important
learning point that awareness of associated phenotypic
features might aid diagnosis of ASRD in a clinical setting
despite the absence of previous reactions to NSAIDs.

ASRD affects a minority of asthmatic patients, though
patients with asthma are generally advised to avoid NSAIDs
owing to the difficulty in identifying who is at risk of ASRD.
ASRD prevalence depends on the method used for diagnosis.
Questionnaires estimate a prevalence of 0.6-2.5%°" in the
general population and 3.8-11%7? in patients with asthma.
However, direct provocation tests with aspirin in asthmatic
populations have revealed a far higher prevalence of 21%.°
This suggests that relying on a history of previous reaction to
NSAIDs may significantly underestimate the true extent of this
problem and that there could be many asthmatics with
unrecognised ASRD. Clinicians need to be able to recognise
accurately which asthma patients are likely to possess an
ASRD phenotype so that they can emphasise appropriately
the importance of NSAID avoidance to those individuals.

ASRD pathogenesis is complex and not yet fully defined.
It is not IgE-mediated, but is associated with disordered
arachidonic acid metabolism with impaired cyclo-oxygenase
function, overproduction of cysteinyl leukotrienes (CystLTs)
and increased CystlT1 receptor expression.” Anti-
inflammatory drugs which exacerbate ASRD selectively inhibit
the cyclo-oxygenase-1 (COX-1) enzyme. Conversely drugs
selectively inhibiting the COX-2 enzyme appear to be
tolerated by most patients, with ASRD offering potentially
safe alternative analgesia.
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The optimal diagnostic test for ASRD™ remains medically-
supervised oral aspirin challenge. This carries potential risk
and has significant resource implications' for a typical District
General Hospital setting. Diagnostic inhalational and nasal
aspirin challenges are also possible but require referral to a
specialist centre. In this case, an inadvertent challenge
confirmed the diagnosis of aspirin sensitivity in our patient
who had never reacted to aspirin before. Nevertheless, the
diagnosis of ASRD had been suspected from associated
clinical features 18 months prior to this episode. Based on
that clinical suspicion, advice had been issued to avoid
NSAIDs in this patient and if that advice had been followed a
potentially life threatening reaction could have been averted.

ASRD usually presents with persistent rhinorrhoea and
nasal congestion which is followed a few years later by
asthma, nasal polyposis and often relatively late by adverse
reactions to NSAIDs.’ The typical age of onset of initial
symptoms is between 30-35 years.” Women tend to be
affected more™ and often present earlier. Many ASRD
patients are non-atopic. Where atopy is present, rhinitis and
asthma occur at a younger age while aspirin intolerance and
polyposis develop at similar times regardless of atopic status.”
Our patient demonstrated acute urticaria, angioedema and
anaphylactic shock in response to aspirin exposure. Such a
dramatic reaction on aspirin exposure is uncommon in
patients with ASRD, with anaphylactic shock occurring in 6%
of cases.®

ASRD is associated with chronic severe asthma and occurs
in 25% of patients intubated for asthma on Intensive Care
Units.” Compared to aspirin tolerant asthmatics, patients
with ASRD have a tendency towards irreversible airways
obstruction™ and poor response to corticosteroids.” In terms
of rhinitis, those with ASRD have worse disease, with larger
volume of polyp tissue, and higher polyp and symptom
recurrence rates post resection.'®

Chronic management of ASRD follows conventional
recommendations for asthma™ and rhinitis.” Avoidance of
aspirin and NSAIDs is vital to avert potentially severe episodes.
Despite such avoidance many patients show unstable asthma.
Salicylates occur naturally in foods,?" and dietary exposure
may be relevant in some patients.?? Avoidance of dietary
exposure can be tried but with a limited evidence base.
Aspirin desensitisation offers another mode of therapy in
some situations,” and may have been appropriate in our
patient if coronary artery disease had been identified.

Conclusions

ASRD is a clinically significant asthma phenotype that all
healthcare professionals who care for patients with asthma
should be aware of. ASRD is associated with “difficult
asthma” and lack of awareness of the nature of ASRD may
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Box 1: Learning Points

e Aspirin Sensitive Respiratory Disease is associated with
Difficult Asthma

e A history of previous tolerance to Non-Steroidal Anti-
Inflammatory Drugs may give false reassurance about the
safety of taking aspirin for certain asthmatic patients.

e Clinical features may help identify ASRD in a clinical setting
despite the absence of previous reactions to NSAIDs.

e Relevant clinical characteristics for ASRD include asthma
onset in the third or fourth decade, chronic rhinitis, nasal
polyposis, urticaria, and angioedema.

lead to serious adverse asthma outcomes. This case illustrates
the important learning point that a history of previous
tolerance of NSAIDs may give false reassurance about the
safety of taking aspirin for certain asthmatic patients. It also
suggests that awareness of associated clinical features might
help raise suspicion of ASRD in a clinical setting despite the
absence of previous reactions to NSAIDs (see Box 1).

Acknowledgments

The Authors gratefully acknowledge the assistance of the patient in reviewing the
manuscript and also wish to thank Linda Terry and Stephen Potter for helping with
its preparation.

Conflict of Interest Statement
There were no conflicts of interest for the authors during the preparation of this
manuscript.

Authorship and Contributorship

DA came up with the idea of writing the manuscript, performed a literature search
and wrote the first draft of the manuscript. RIK identified and managed the case
reported, supervised the writing of this manuscript and acts as guarantor for the
final paper.

References

1. Asthma UK. Living on a knife edge (modified: 29 Oct 2010). Available from:
http:/Avww.asthma.org.uk/all_about_asthma/publications/living_on_a_knife_1.html

2. Haldar P, Pavord ID, Shaw DE, et al. Cluster analysis and clinical asthma
phenotypes. Am J Respir Crit Care Med 2008;178(3):218-24.
http://dx.doi.org/10.1164/rccm.200711-17540C

3. Widal MF, Abrami P, Lermeyez J. Anaphylaxie et idiosyncrasies. Presse Med
1922;30:189-92.

4. Samter M, Beers RF Jr. Intolerance to aspirin. Clinical studies and consideration
of its pathogenesis. Ann Intern Med 1968,68:975-83.

5. Szczeklik A, Nizankowska E, Duplaga M. Natural history of aspirin-induced
asthma. AIANE investigators. European Network of Aspirin-Induced asthma.
Eur Respir J 2000;16(3):432-36. http://dx.doi.org/10.1034/j.1399-
3003.2000.016003432.x

6. Kasper L, Sladek K, Duplaga M, et al. Prevalence of asthma with aspirin
hypersensitivity in the adult population of Poland. Allergy 2003;58(10):1064-66.
http://dx.doi.org/10.1034/j.1398-9995.2003.00267.x

7. Vally H, Taylor M, Thompson PJ. The prevalence of aspirin-intolerant asthma
(AIA) in Australian asthmatic patients. Thorax 2002;57(7):569-74.
http://dx.doi.org/10.1136/thorax.57.7.569

8. Settipane G, Chafee F, Klein D. Aspirin intolerance. Il. A prospective study in an

216


http://www.asthma.org.uk/all_about_asthma/publications/living_on_a_knife_1.html
http://dx.doi.org/10.1164/rccm.200711-1754OC
http://dx.doi.org/10.1034/j.1399-3003.2000.016003432.x
http://dx.doi.org/10.1034/j.1399-3003.2000.016003432.x
http://dx.doi.org/10.1034/j.1398-9995.2003.00267.x
http://dx.doi.org/10.1136/thorax.57.7.569
http://www.thepcrj.org
http://www.thepcrj.org

Copyright PCRS-UK - reproduction prohibited

Recognising aspirin-sensitive asthma

atopic and normal population. J Allergy Clin Immunol 1974;53(4):200-04. Group. Aspirin sensitivity and severity of asthma: evidence for irreversible
http://dx.doi.org/10.1016/0091-6749(74)90081-5 airways obstruction in patients with severe or difficult-to-treat asthma. J Allergy
9. Jenkins C, Costello J, Hodge L. Systematic review of prevalence of aspirin Clin Immunol 2005;116(5):970-75. http:/dx.doi.org/10.1016/).jaci.2005.08.035
induced asthma and its implications for clinical practice. BMJ 2004;328 17. Koga T, Oshita Y, Kamimura T, Koga H, Aizawa H. Characterisation of patients
(7437):434. with frequent exacerbation of asthma. Respir Med 2006;100(2):273-8.
10. Farooque S, Lee T. Mechanisms of aspirin-sensitive respiratory disease — a two http://dx.doi.org/10.1016/j.rmed.2005.05.017
compartment model. Int Arch Allergy Immunol 2007;142:59-63. 18. Kim JE, Kountakis SE. The prevalence of Samter’s triad in patients undergoing
http://dx.doi.org/10.1159/000095999 functional endoscopic sinus surgery. Ear Nose Throat J 2007;86(7):396-9.
11. Morwood K, Gillis D, Smith W, Kette F. Aspirin-sensitive asthma. Internal Medlical 19. British Thoracic Society, Scottish Intercollegiate Guidelines Network. British
Journal 2005;35:240-46. http://dx.doi.org/10.1111/j.1445-5994.2004.00801.x Guideline on the Management of Asthma. Thorax 2008;63(Suppl 4):iv1-iv121.
12. Sivanandan |, Robinson SM. Aspirin induced asthma: Clinical relevance of http://dx.doi.org/10.1136/thx.2008.097741
finding was not explained. BMJ 2004;328:1076. 20. Bousquet J, Khaltaev N, Cruz AA, et al. Allergic Rhinitis and its Impact on
13. Jenneck C, Juergens U, Buecheler M, Novak N. Pathogenesis, diagnosis and Asthma (ARIA) 2008 update (in collaboration with the World Health
treatment of aspirin intolerance. Ann Allergy Asthma Immunol 2007;9:13-21. Organization, GA(2)LEN and AllerGen). Allergy 2008;63(Suppl86):8-160.
http://dx.doi.org/10.1016/S1081-1206(10)60615-1 http://dx.doi.org/10.1111/}.1398-9995.2007.01620.x
14. Szczeklik A, Stevenson DD. Aspirin-induced asthma: Advances in pathogenesis, 21. Swain AR, Dutton SP, Truswell AS. Salicylates in foods. J Am Diet Assoc 1985;
diagnosis, and management. J Allergy Clin Immunol 2003;111:913-21. 85:950-60.
http://dx.doi.org/10.1067/mai.2003.1487 22. Corder EH, Buckley CE. Aspirin, salicylate, sulfite and tartrazine-induced
15. Marquette CH, Saulnier F, Leroy O, et al. Long term prognosis of near-fatal bronchoconstriction: safe doses and case definition in epidemiological studies. J Clin
asthma. A 6-year follow-up study of 145 asthmatic patients who underwent Epidemiol 1995;48:1269-75. http://dx.doi.org/10.1016/0895-4356(95)00017-X
mechanical ventilation for a near-fatal attack of asthma. Am Rev Respir Dis 23. Rossini R, Angiolillo DJ, Musumeci G, et al. Aspirin desensitization in patients
1992;146(1):76-81. undergoing percutaneous coronary interventions with stent implantation. Am
16. Mascia K, Haselkorn T, Deniz YM, Miller DP, Bleecker ER, Borish L; TENOR Study J Cardiol 2008;101(6):786-9.

Available online at http://www.thepcrj.org

For more information and to register visit
www.pcrs-uk.org/conferences/index.php

=\ 4

The premier respiratory conference for primary care — offering essential clinical updates
for all members of the primary care respiratory team and a chance to learn about new
challenges and opportunities created by changes in the NHS

. L5 "W -\

PRIMARY CARE RESPIRATORY JOURNAL 217
www.thepcrj.org

http://lwww.thepcrj.org


http://www.pcrs-uk.org/conferences/index.php
http://dx.doi.org/10.1016/0091-6749
http://dx.doi.org/10.1159/000095999
http://dx.doi.org/10.1111/j.1445-5994.2004.00801.x
http://dx.doi.org/10.1016/S1081-1206
http://dx.doi.org/10.1067/mai.2003.1487
http://dx.doi.org/10.1016/j.jaci.2005.08.035
http://dx.doi.org/10.1016/j.rmed.2005.05.017
http://dx.doi.org/10.1136/thx.2008.097741
http://dx.doi.org/10.1111/j.1398-9995.2007.01620.x
http://dx.doi.org/10.1016/0895-4356
http://www.thepcrj.org
http://www.thepcrj.org
http://www.thepcrj.org


<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile 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 false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 160
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageMinResolution 160
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /Unknown

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (These are high-end output settings for creating PDFs which conform to the S&G Print Group. They are also very similar to the ISO PDF/X-1a standard for global blind exchange of the PDF file format for print.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




