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Abstract

It is important to treat patients with Cushing’s disease as rapidly as possible to limit its long-term
mortality and morbidity. Selective transphenoidal pituitary adenomectomy remains the treatment of
choice but, unfortunately, the rate of cure at long-term follow-up is suboptimal and recurrences are
high, even in the hands of expert neurosurgeons. Treatment options for persistent or relapsed
disease include repeat trasphenoidal pituitary surgery, radiotherapy or bilateral adrenalectomy.
Medical treatment, a second-line treatment option, may have either a primary or adjunctive role if the
patient cannot safely undergo surgery, if surgery fails, or if the tumor recurs. Cabergoline and
pasireotide (SOM230), two pituitary tumor-directed drugs, are the most exciting news in the
human pharmacological approach. However, the use of these drugs in clinical practice and their real
impact in the management of patients is yet to be determined. The treatment of patients with
Cushing’s disease is complex and requires a multidisciplinary and individualized approach to patient
management using cost-benefit analyses.

Introduction and context
Cushing’s disease (CD) results from a chronic excess of
cortisol secretion caused by a adrenocorticotropic
hormone (ACTH)-secreting pituitary adenoma [1,2].
The goal of treatment is the complete surgical removal
of corticotroph tumors. Selective transphenoidal pitui-
tary adenomectomy remains the treatment of choice for
CD but, unfortunately, the rate of cure at long-term
follow-up is suboptimal and recurrences are high, even
in the hands of expert neurosurgeons [3]. Immediate
remission rates range from 65-90%, with recurrence
rates reaching about 25% after 10 years [4-8]. Remission
rates are lower and recurrence rates higher in patients
with macroadenomas and in patients with cavernous
sinus or dura invasion.

The use of endoscopic surgery is of interest but a
comparison on outcome between microscopic and
endoscopic techniques cannot be made [3]. Treatment
options for persistent or relapsed CD include repeat
trasphenoidal pituitary surgery, radiotherapy or bilateral
adrenalectomy. In specialized centers, repeat pituitary

surgery has been shown to be efficacious in approxi-
mately 50-70% of patients, especially if an adenoma
was identified at the first surgery [3,9,10]. However,
a second pituitary surgery carries increased risk of
hypopituitarism, particularly when a more extensive
surgical excision has been performed.

Radiation therapy (conventional or stereotactic radio-
surgery) should be reserved for second- or third-line
treatment; it results in remission in approximately 60%
of patients within 3-5 years [3,11-13]. The main
drawbacks of radiotherapy include long time-to-effect
and risk of delayed hypopituitarism (in up to 70% of
patients). The possible causative link between radiation
therapy and cerebrovascular events and neurocognitive
dysfunctions is still unclear. The incidence of hypopitui-
tarism appears to be similar between different types of
radiotherapy [11-13]. At present, there are insufficient
data to determine whether radiosurgery has a more
rapid effect than conventional radiation therapy and
whether any particular radiotherapeutic technique is
preferable [3].
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Bilateral adrenalectomy, preferably employing a mini-
mally invasive laparoscopic technique, provides an
immediate final cure in cases where other treatments
fail [3,14-16]. However, apart from surgical risks, this
treatment requires lifelong glucocorticoid and miner-
alocorticoid-replacement therapy (which is often sub-
optimal) and carries with it the risk of Nelson’s
syndrome, the prevalence of which ranges from 8-29%
[17].

According to the recent consensus conference, medical
therapy represents a second-line treatment in patients
with persistent or recurrent disease as well as in
patients treated with radiotherapy in whom the bene-
ficial effects are delayed, prior to adrenalectomy and
in all patients not suitable for surgery [3]. Of note,
additional medical therapy may be useful in patients
undergoing pituitary surgery (especially in the presence
of diabetes, hypertension, and marked coagulation
abnormalities).

Many drugs have been tentatively employed in the
treatment of CD but none has been proven fully
satisfactory. These may act at the hypothalamic-pituitary
level and decrease ACTH secretion, at the adrenal level,
inhibiting cortisol synthesis (steroidogenesis inhibitors),
or at the peripheral level by competing with cortisol
(glucocorticoid receptor antagonist) [3].

Recent advances
There is controversy regarding the definition of apparent
cure after surgery for CD, and remission rates vary
according to the criteria used and the time of assessment
[1,3]. The definition of cure and the prognostic effect of
subtle or unrecognized residual hypercortisolism have a
major clinical impact on the follow-up and therapeutic
decisions for patients. Recently, a consensus statement
recommended the measurement of morning cortisol
during the first postoperative week: hypoadrenalism
(serum cortisol below 2 µg/dl) is probably the best index
of remission, but even when this is the case, late relapses
may occur. When serum cortisol is between 2 and 5 µg/dl
the patient can be considered in remission, whereas
serum cortisol above 5 µg/dl for up to 6 weeks is
indicative of persistent disease and requires further
evaluation [1,3]. It is noteworthy that no single test can
rule out the possibility of future recurrence after surgery
so patients should be followed up for many years. The
measurement of cortisol in saliva, a useful screening test
for hypercortisolism, could have some advantages: it is
easy to perform at home and is noninvasive [18,19].
A recent study suggested that measurement of midnight
salivary cortisol can be a very good marker for predicting
remission and future relapse [20]. However, further and

larger studies are needed to confirm this interesting
finding considering that, using various assays, a strict
standardization of both collection and analysis methods
is necessary and normal reference ranges and diagnostic
cut-offs should be validated in each laboratory before
being applied to a large population [18].

The treatment of CD is very complex and represents
a challenge for clinicians, requiring a multidisciplinary
and individualized approach to patient management
using cost-benefit analyses. In the case of failure after
surgery or relapse (late relapses have been reported at
20 years after surgery) no treatment has proven to be
fully satisfactory during the lengthy progression of this
chronic and devastating disease. According to the recent
consensus conference, the treatment recommendation
may, in part, depend on the treatment option available
as well as the acceptability of the relative risks. In general,
experts favor repeat pituitary surgery as the initial therapy
for persistent or recurrent disease, then radiotherapy
(conventional or radiosurgery) if this is unsuccessful [3].

So far, medical therapy has been considered a transient
and palliative treatment. However, recently there has been
renewed interest in this topic due to new insights into the
pathogenetic mechanisms of corticotroph tumors [21-23].
Cabergoline and pasireotide (SOM230), two pituitary
tumor-directed drugs, are the most exciting news in the
pharmacological approach to human CD [3,24].

Recently, Pivonello et al. [25] evaluated long-term
efficacy and safety in 20 patients with persistent
CD during long-term treatment with cabergoline. At
24-month follow-up, eight (40%) patients were persis-
tently controlled at a median cabergoline dose of
3.5 mg/week. In addition, the clinical picture improved
during treatment and significant tumor shrinkage was
observed in 20% of patients [25].

Pasireotide exhibits a unique profile with high affinity
for four of the five somatostatin receptors (ssts),
especially sst type 5, which is the most prevalent sst in
corticotroph tumors [22-24,26,27]. In a recent phase II
open-label single-arm multicenter study, 39 patients
with de novo persistent or recurrent CD were treated with
pasireotide 600 mcg subcutaneously twice daily for
15 days [28]. Of the 29 patients included in the primary
efficacy population, 22 patients (76%) showed a
reduction of 24-hour urinary free cortisol, of which
5 (17%) had normalized 24-hour urinary free cortisol
(responders). Overall, the mean 24-hour urinary free
cortisol level decreased from baseline by 44.5% at the
end of the short period of treatment. Worsening of
glucose metabolism (14 patients with hyperglycemia)
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was commonly observed with initial drug exposure but,
generally, was transient. Pharmacokinetic analysis
showed that a steady-state plasma concentration was
achieved within 5 days. Responders appeared to have
higher pasireotide exposure than non-responders.

Currently, the most exciting news with regard to
pharmacological approaches to human CD is the efficacy
of cabergoline and pasireotide; however, prolonged
treatment and more data will be needed to evaluate
their long-term therapeutic efficacy and safety.

Implications for clinical practice
It is important to treat CD as rapidly as possible to limit
its long-term mortality and morbidity. In the case of
failure of pituitary surgery no treatment has been proven
fully satisfactory. There is controversy regarding the
definition of apparent cure after surgery. Early identifica-
tion of patients with persistent or recurrent disease is very
important to minimize the effects of subtle or unrecog-
nized residual hypercortisolism. Midnight salivary
cortisol, a useful screening test for diagnosing hypercor-
tisolism, could be a very good marker for predicting
remission and future relapse. Medical treatment, a
second-line treatment option, may have either a primary
or adjunctive role if the patient cannot safely undergo
surgery, if surgery fails, or if the tumor recurs. The use of
cabergoline and pasireotide in clinical practice and their
real impact in the management of patients with CD are
yet to be determined.

Abbreviations
ACTH, adrenocorticotropic hormone; CD, Cushing’s
disease; sst, somatostatin receptor.

Competing interests
The authors declare that they have no competing
interests.

References
1. Arnaldi G, Angeli A, Atkinson AB, Bertagna X, Cavagnini F,

Chrousos GP, Fava GA, Findling JW, Gaillard RC, Grossman AB,
Kola B, Lacroix A, Mancini T, Mantero F, Newell-Price J, Nieman LK,
Sonino N, Vance ML, Giustina A, Boscaro M: Diagnosis and
complications of Cushing’s syndrome: a consensus state-
ment. J Clin Endocrinol Metab 2003, 88:5593-602.

2. Newell-Price J, Bertagna X, Grossman AB, Nieman LK: Cushing’s
syndrome. Lancet 2006, 367:1605-17.

3. Biller BM, Grossman AB, Stewart PM, Melmed S, Bertagna X,
Bertherat J, Buchfelder M, Colao A, Hermus AR, Hofland LJ,
Klibanski A, Lacroix A, Lindsay JR, Newell-Price J, Nieman LK,
Petersenn S, Sonino N, Stalla GK, Swearingen B, Vance ML, Wass JA,
Boscaro M: Treatment of adrenocorticotropin-dependent
Cushing’s syndrome: a consensus statement. J Clin Endocrinol
Metab 2008, 93:2454-62.

4. Patil CG, Prevedello DM, Lad SP, Vance ML, Thorner MO,
Katznelson L, Laws ER Jr: Late recurrences of Cushing’s disease

after initial successful transsphenoidal surgery. J Clin Endocrinol
Metab 2008, 93:358-62.

5. Prevedello DM, Pouratian N, Sherman J, Jane JA Jr, Vance ML,
Lopes MB, Laws ER Jr: Management of Cushing’s disease:
outcome in patients with microadenoma detected on
pituitary magnetic resonance imaging. J Neurosurg 2008,
109:751-9.

6. Hammer GD, Tyrrell JB, Lamborn KR, Applebury CB, Hannegan ET,
Bell S, Rahl R, Lu A, Wilson CB: Transsphenoidal microsurgery
for Cushing’s disease: initial outcome and long-term results.
J Clin Endocrinol Metab 2004, 89:6348-57.

7. Hofmann BM, Fahlbusch R: Treatment of Cushing’s disease: a
retrospective clinical study of the latest 100 cases. Front Horm
Res 2006, 34:158-84.

8. Atkinson AB, Kennedy A, Wiggam MI, McCance DR, Sheridan B:
Long-term remission rates after pituitary surgery for
Cushing’s disease: the need for long-term surveillance. Clin
Endocrinol 2005, 63:549-59.

9. Patil CG, Veeravagu A, Prevedello DM, Katznelson L, Vance ML,
Laws ER Jr:Outcomes after repeat transsphenoidal surgery for
recurrent cushing’s disease. Neurosurgery 2008, 63:266-70.

10. Mullan KR, Atkinson AB: Endocrine clinical update: Where are
we in the therapeutic management of pituitary-dependent
hypercortisolism? Clin Endocrinol (Oxf) 2008, 68:327-37.

11. Castinetti F, Nagai M, Dufour H, Kuhn JM, Morange I, Jaquet P, Conte-
Devolx B, Regis J, Brue T: Gamma knife radiosurgery is a
successful adjunctive treatment in Cushing’s disease. Eur J
Endocrinol 2007, 156:91-8.

12. Jagannathan J, Sheehan JP, Pouratian N, Laws ER, Steiner L, Vance ML:
Gamma Knife surgery for Cushing’s disease. J Neurosurg 2007,
106:980-7.

13. Petit JH, Biller BM, Yock TI, Swearingen B, Coen JJ, Chapman P,
Ancukiewicz M, Bussiere M, Klibanski A, Loeffler JS: Proton
stereotactic radiotherapy for persistent adrenocorticotro-
pin-producing adenomas. J Clin Endocrinol Metab 2008, 93:393-9.

14. Gumbs AA, Gagner M: Laparoscopic adrenalectomy. Best Pract
Res Clin Endocrinol Metab 2006, 20:483-99.

15. Chow JT, Thompson GB, Grant CS, Farley DR, Richards ML,
Young WF Jr: Bilateral laparoscopic adrenalectomy for
corticotrophin-dependent Cushing’s syndrome: a review of
the Mayo Clinic experience. Clin Endocrinol 2008, 68:513-9.

16. Thompson SK, Hayman AV, Ludlam WH, Deveney CW, Loriaux DL,
Sheppard BC: Improved quality of life after bilateral laparo-
scopic adrenalectomy for Cushing’s disease: a 10-year
experience. Ann Surg 2007, 245:790-4.

17. Assie G, Bahurel H, Coste J, Silvera S, Kujas M, Dugue MA, Karray F,
Dousset B, Bertherat J, Legmann P, Bertagna X: Corticotroph
tumor progression after adrenalectomy in Cushing’s disease:
a reappraisal of Nelson’s syndrome. J Clin Endocrinol Metab 2007,
92:172-9.

F1000 Factor 3.0 Recommended
Evaluated by Gunter Stalla 13 Mar 2007

18. Nieman LK, Biller BM, Findling JW, Newell-Price J, Savage MO,
Stewart PM, Montori VM: The diagnosis of Cushing’s syndrome:
an Endocrine Society Clinical Practice Guideline. J Clin
Endocrinol Metab 2008, 93:1526-40.

19. Nunes ML, Vattaut S, Corcuff J-B, Rault A, Loiseau H, Gatta B, Valli N,
Letenneur L, Tabarin A: Late-night salivary cortisol for diagnosis
of overt and subclinical Cushing’s syndrome in hospitalized
and ambulatory patients. J Clin Endocrinol Metab 2009, 94:456-62.

20. Carrasco CA, Coste J, Guignat L, Groussin L, Dugué MA, Gaillard S,
Bertagna X, Bertherat J: Midnight salivary cortisol determi-
nation for assessing the outcome of transsphenoidal surgery
in Cushing’s disease. J Clin Endocrinol Metab 2008, 93:4728-34.

Changes Clinical Practice
F1000 Factor 3.0 Recommended
Evaluated by Giorgio Arnaldi 23 Feb 2009

Page 3 of 4
(page number not for citation purposes)

F1000 Medicine Reports 2009, 1:64 http://F1000.com/Reports/Medicine/content/1/64

http://f1000medicine.com/article/id/1063912
http://f1000medicine.com/article/id/1148242


21. de Bruin C, Feelders RA, Lamberts SW, Hofland LJ: Somatostatin
and dopamine receptors as targets for medical treatment
of Cushing’s syndrome. Rev Endocr Metab Disord 2009, 10:91-102.

22. de Bruin C, Pereira AM, Feelders RA, Romijn JA, Roelfsema F,
Sprij-Mooij DM, van Aken MO, van der Lelij AJ, de Herder WW,
Lamberts SW, Hofland LJ: Coexpression of dopamine and
somatostatin receptor subtypes in corticotroph adenomas.
J Clin Endocrinol Metab 2009, 94:1118-24.

23. Batista DL, Zhang X, Gejman R, Ansell PJ, Zhou Y, Johnson SA,
Swearingen B, Hedley-Whyte ET, Stratakis CA, Klibanski A: The
effects of SOM230 on cell proliferation and adrenocortico-
tropin secretion in human corticotroph pituitary adenomas.
J Clin Endocrinol Metab 2006, 91:4482-8.

F1000 Factor 3.0 Recommended
Evaluated by Gunter Stalla 05 Jul 2007

24. Arnaldi G, Cardinaletti M, Trementino L, Tirabassi G, Boscaro M:
Pituitary-directed medical treatment of Cushing’s disease.
Expert Rev Endocrinol Metab 2009, 4:263-72.

25. Pivonello R, De Martino MC, Cappabianca P, De Leo M, Faggiano A,
Lombardi G, Hofland LJ, Lamberts SW, Colao A: The medical
treatment of Cushing’s disease: effectiveness of chronic
treatment with the dopamine agonist cabergoline in patients

unsuccessfully treated by surgery. J Clin Endocrinol Metab 2008,
94:223-30.

F1000 Factor 6.0 Must Read
Evaluated by Marco Boscaro 05 Jan 2009

26. Schmid HA: Pasireotide (SOM230): development, mechanism
of action and potential applications. Mol Cell Endocrinol 2008,
286:69-74.

27. Lesche S, Lehmann D, Nagel F, Schmid HA, Schulz S: Differential
effects of octreotide and pasireotide on somatostatin
receptor internalization and trafficking in vitro. J Clin Endocrinol
Metab 2009, 94:654-61.

F1000 Factor 3.0 Recommended
Evaluated by Giovanni Tulipano 12 Dec 2008

28. Boscaro M, Ludlam WH, Atkinson B, Glusman JE, Petersenn S,
Reincke M, Snyder P, Tabarin A, Biller BM, Findling J, Melmed S,
Darby CH, Hu K, Wang Y, Freda PU, Grossman AB, Frohman LA,
Bertherat J: Treatment of pituitary-dependent Cushing’s
disease with the multireceptor ligand somatostatin analog
pasireotide (SOM230): a multicenter, phase II trial. J Clin
Endocrinol Metab 2009, 94:115-22.

F1000 Factor 6.0 Must Read
Evaluated by John Newell-Price 27 Mar 2009

Page 4 of 4
(page number not for citation purposes)

F1000 Medicine Reports 2009, 1:64 http://F1000.com/Reports/Medicine/content/1/64

http://f1000medicine.com/article/id/1088250
http://f1000medicine.com/article/id/1137987
http://f1000medicine.com/article/id/1135839
http://f1000medicine.com/article/id/1157701

	Abstract
	Introduction and context
	Recent advances
	Implications for clinical practice
	Abbreviations
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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 true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /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 300
  /GrayImageMinResolutionPolicy /OK
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /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 (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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


