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Cushing’s syndrome caused by an occult source:

difficulties in diagnosis and management
Ashley B Grossman*, Philip Kelly, Andrea Rockall, Satya Bhattacharya, Ann McNicol and Tara Balwick

SUMMARY

Background A 24-year-old woman presented with a 12.5 kg weight

gain over 6 months (mostly abdominal), hirsutism, acne, ankle edema,
polydipsia, nocturia, back pain, pigmentation, poor libido and lightened
menses to our hospital in May 1986. She had been treated for the previous
2 years with furosemide and spironolactone for peripheral edema, and had
stopped the combined oral contraceptive 2 months previously. She did not
take tobacco, recreational drugs or alcohol. Upon physical examination she
was grossly Cushingoid with florid clinical manifestations.

Investigations Serum potassium and bicarbonate, circadian rhythm of
cortisol, low-dose and high-dose dexamethasone suppression tests,
plasma adrenocorticotropic hormone (ACTH), corticotropin-
releasing-hormone stimulation test, CT scan of the pituitary, plain chest
radiology, CT scan of the chest and abdomen, trans-sphenoidal pituitary
biopsy and histology, CT scan and MRI of the thorax, MRI of the
pituitary, octreotide scintigraphy, gastroscopy, colonoscopy, gut peptides,
tumor markers, urine 5-hydroxyl-indole-acetic acid, resection, histology,
immunocytochemistry and in situ hybridization.

Diagnosis Occult ectopic ACTH syndrome from a presumed appendiceal
neuroendocrine tumor. The tumor was only identified some 20 years from
initial presentation.

Management Adrenolytic therapy before bilateral adrenalectomy to cure
Cushing’s syndrome, glucocorticoid and mineralocorticoid replacement therapy,
and then repeated surveillance over 20 years to locate the ectopic source of
ACTH. This was finally identified by CT scan and excised at laparotomy.
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THE CASE

A 24-year-old woman presented with a 12.5kg
weight gain over 6 months (mostly abdominal),
hirsutism, acne, ankle edema, polydipsia,
nocturia, back pain, pigmentation, poor libido,
and lightened menses to our hospital in May
1986. Peripheral edema had been treated with
furosemide and spironolactone for the previous
2 years, and she had stopped the combined
oral contraceptive 2 months previously when
the referring endocrinologist had suspected
Cushing’s syndrome. She did not take tobacco,
recreational drugs or alcohol.

Upon physical examination she was grossly
Cushingoid with thin skin, round, plethoric facies
with acne and severe hirsutism, supraclavicular
and interscapular fat pads, pigmented knuckles
and axillae and purple, livid striae on the
abdomen and around the shoulder girdle, and she
had proximal myopathy. The patient was taken
off diuretics and initial investigations revealed
hypokalemia with alkalosis. The basal endo-
crinology and low-dose dexamethasone suppres-
sion test (LDDST; 2mg dexamethasone per
day for 48 h) confirmed Cushing’s syndrome and
suggested periodicity (Table 1). After a high-dose
dexamethasone suppression test (HDDST; 8 mg
dexamethasone per day for 48h), she failed to
suppress 09:00h cortisol by more than 50%.
ACTH was detectable at levels of 204 ng/l and
48 ng/l on two consecutive mornings, which also
suggested cycling (Table 1). Pituitary CT scan
showed no lesion. Circulating cortisol and ACTH
levels did not rise after 100 ug ovine cortico-
tropin-releasing hormone (CRH) was given.
Bilateral inferior petrosal sinus sampling (BIPSS)
for ACTH was abandoned twice as, on each occa-
sion, the patient had ‘cycled out’ and become
eucortisolemic. Chest CT scan was normal,
while abdominal CT scan revealed hyperplastic
adrenals. Whole-body catheter and sampling for
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Table 1 Results of the patient’s initial laboratory investigations.
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Test (units) Time Result Normal range
Serum potassium (mmol/l) 09:00h 3.2 3.5-5.0
25 May 1986

Serum bicarbonate (mmol/I) 09:00h 33 22-30
25 May 1986

Circadian serum cortisol (nmol/l) 09:00h >2,000 170-700
25 May 1986 00:00h asleep 590 <50
Plasma ACTH (ng/l) 09:00h 204 <80

25 May 1986

Circadian serum cortisol (nmol/l) 09:00h 750 170-700
26 May 1986 00:00h asleep 480 <50
Plasma ACTH (ng/l) 09:00h 48 <80

26 May 1986

LDDST serum cortisol (nmol/l) Basal, pre-dex 760 170-700
27-29 May 1986 2mg dex per day for 48 h 760 <50
HDDST serum cortisol (nmol/l) 4 mg dex per day for 48h 920 NA

29-31 May 1986

Abbreviations: ACTH, adrenocorticotropic hormone; dex, dexamethasone; HDDST, high-dose dexamethasone suppression

test; LDDST, low-dose dexamethasone suppression test; NA, non applicable.

ACTH during active disease revealed no gradient.
Basal gonadotropin levels were normal, she was
growth-hormone deficient with no diabetes
insipidus, and testosterone levels were 4.3 nmol/l
(normal range <3nmol/l) and suppressed on
the LDDST with otherwise normal androgen
levels. The diagnosis of Cushing’s syndrome was
made. Although the results of the HDDST and
CRH tests suggested the possibility of an ectopic
source, because of her youth, and the presence of
ACTH-dependent Cushing’s syndrome with no
ectopic source being found after a detailed search,
it was felt that this was probably a case of pitui-
tary-dependent Cushing’s syndrome, Cushing’s
disease. Adrenolytic therapy (750 mg metyrapone
every 8h) was commenced for 6 weeks before
trans-sphenoidal pituitary surgery. As mean daily
cortisol levels were below 100nmol/l, 2.5mg
prednisolone twice daily was prescribed, together
with metyrapone.

At trans-sphenoidal surgery no tumor was
found, despite a thorough exploration and biopsy.
Postoperatively, hypercortisolemia persisted (at
09:00 h, basal serum cortisol level was 900 nmol/1);
the histology did not show any evidence of a pitui-
tary tumor. ACTH was now;, therefore, considered
to probably originate from an ectopic source.
Every 6h, 750 mg metyrapone (with 2.5 mg pred-
nisolone twice daily) were recommenced, together
with 2g mitotane (also known as o,p’-DDD)
every 8h. Despite this treatment, biochemical

control was suboptimal, and necessitated bilateral
adrenalectomy in October 1986, and subsequent
routine replacement therapy with hydrocortisone
(10mg on waking, and 5mg at lunch and early
evening time) and fludrocortisone (100 g once
daily) for life.

After convalescence, the ectopic ACTH source
was again sought, by CT scanning and MRI of
the thorax and octreotide scintigraphy, as well
as surveillance procedures—but to no avail.
On extended follow-up, every 6-12 months,
the patient remained well and searches for the
source were periodically made with thoracic and
abdominal CT scanning, octreotide scintigraphy
and, on a single occasion, gastroscopy and colono-
scopy. Tests for the presence of gut peptides, tumor
markers, and urine 5-hydroxyl-indole-acetic acid
were negative; Nelson’s syndrome did not occur,
and levels of ACTH remained approximately
constant in the region of 20-60ng/l, 2h after
morning hydrocortisone. Pituitary MRI did not
reveal a lesion. The patient married, had two chil-
dren, and then divorced and remained well with
regular menstruation.

In late 2005, CT scan showed a small lesion
with the characteristics of a neuroendocrine
tumor, in front of the aortic bifurcation which
seemed to be arising from the appendix or
cecal mesentery (Figure 1). Prior imaging was
reviewed; this mass was present, although
smaller, in May 2004 (Figure 2), but was absent
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Figure 1 Venous phase intravenous and oral contrast enhanced CT scan
(LightSpeed Ultra®, GE Healthcare, Waukesha, WI), 5mm slice, pitch
1.35, showing a tumor (arrow) with a fleck of calcification, typical of a
neuroendocrine tumor. The tumor seemed to be arising from the tip of the
appendix. Taken late in 2005.

Figure 2 Venous phase intravenous and oral contrast enhanced CT scan
(LightSpeed Ultra®), 5mm slice, pitch 1.35, showing the tumor (arrow)
depicted in Figure 1 to have been present and smaller, yet overlooked

18 months earlier; however, as the tumor, being attached to the
mesoappendix, was potentially mobile the apparent change in size might
have been caused by a change in orientation. Taken in May 2004.

CASE STUDY

before that. This suggested an ectopic source.
In January 2006, a 3cm by 2 cm tumor arising
from the tip of the appendix and adherent to the
retroperitoneum and ileal mesentery was found
at laparotomy and removed at appendicectomy
with en bloc resection of the adherent mesen-
tery. The histology was typical of a carcinoid
tumor with metastases to mesenteric and local
nodes. Immunostaining for ACTH was negative;
the block was sent for in situ hybridization for
the ACTH precursor, pro-opiomelanocortin,
but this was also negative. Postoperatively, the
patient recovered well and was discharged.

DISCUSSION OF DIAGNOSIS

The difficulties in diagnosing and managing
Cushing’s disease have recently been described.!
When faced with ACTH-dependent Cushing’s
syndrome, Cushing’s disease is likely to be the
diagnosis in approximately 85% of cases, repre-
senting some 70% of all patients with Cushing’s
syndrome. Most of the remaining patients with
ACTH-dependent Cushing’s syndrome have
nonpituitary tumors that secrete ACTH (ectopic
ACTH syndrome [EAS]), usually a bronchial
lesion— for example, a bronchial carcinoid or
a small-cell lung carcinoma, the latter of which
follows a clinical course quite distinct from that
of Cushing’s disease (Table 2).%> Very rarely, a
tumor will ectopically secrete CRH, but this
is usually in the context of also ectopically
secreting ACTH.

In the case described, only a CT scan of the
pituitary was available upon presentation, but
subsequent MRI failed to demonstrate a pituitary
tumor. This lack of demonstrable tumor is often
seen in cases of Cushing’s disease; a normal MRI
is compatible with the diagnosis. Furthermore,
around 10% of the normal population harbor an
incidental pituitary tumor; therefore, it is impor-
tant to interpret pituitary imaging cautiously.?
We routinely perform CT scanning of the chest
and upper abdomen in all cases of Cushing’s
disease as the presence of a mass should make one
re-examine the data more critically, although
this is not universal practice. Once in search for
an ectopic source, however, dedicated imaging
with chest, abdominal, and pelvic CT scan, plus
possibly MRI of the mediastinum and pelvis,
in addition to thyroid ultrasound, are prudent.
MRI of the abdomen is not used routinely, in
part because of the problem of bowel movement
artefact; furthermore, calcification associated
with the primary tumor is easier to identify on
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Table 2 Causes of endogenous Cushing’s syndrome.

Type of endogenous Cushing’s syndrome

Proportion of total cases (%)

ACTH-dependent disease (82% of total cases)
Cushing’s disease (pituitary-dependent)

Ectopic ACTH syndrome

ACTH-independent disease (18% of total cases)
Adrenal adenoma

Adrenal carcinoma

Macronodular hyperplasia

Primary pigmented micronodular hyperplasia

McCune-Albright syndrome

GIP-induced or food-induced macronodular hyperplasia

70
12

10

Rare
Rare
Rare

Rare

Abbreviations: ACTH, adrenocorticotropic hormone; GIP, gastric inhibitory polypeptide.

Table 3 Other biochemical parameters that are elevated in patients with ectopic ACTH syndrome.

Peptide, marker, or hormone (% of total cases in which Notes

it is present)

Calcitonin (<30)

Gastrin (<30)
Glucagon (~8)
5-HIAA (<10)

Somatostatin (0.5)

Pancreatic polypeptide, vasoactive intestinal peptide,
B-hCG, a-fetoprotein, a-subunit, neuron-specific
endolase, GHRH, CRH, and carcinoembryonic antigen

Medullary thyroid carcinoma, pheochromocytoma,
MEN2, carcinoid, SCC, NET, gastrinomas, occult
disease

Islet-cell tumors
Islet-cell tumors

Up to one quarter of bronchial carcinoids, midgut
or hindgut carcinoids, NET

Islet-cell tumors

Sporadic cases

Abbreviations: 5-HIAA, 5-hydroxyl-indole-acetic acid; p-hCG, p human chorionic gonadotropin; ACTH, adrenocorticotropic
hormone; CRH, corticotrophin-releasing hormone; GHRH, growth-hormone-releasing hormone; MEN, multiple endocrine
neoplasia; NET, neuroendocrine tumor; SCC, small-cell carcinoma of the lung.

CT scan.* Whole-body catheter and sampling is
rarely of value.> Other hormones are abnormally
secreted in 70% of patients with EAS; if present,
these hormones are useful in making a diagnosis,
especially calcitonin (Table 3).3 Scintigraphy with
either 123I-meta-iodobenzylguanidine or prefer-
ably '"!In-octreotide has varying reported use,
but in the absence of corroboration with cross-
sectional imaging, positive scans might be difficult
to interpret.>® PET with '3fluorodeoxyglucose
is an interesting technique that might prove
useful, at least for detecting fast-growing tumors,
although 'C-5-hydroxytryptophan, if available,
might be more promising.”>

In our case, the suspected Cushing’s syndrome
(see clinical features of Cushing’s syndrome in
Box 1) was confirmed by failure to suppress
levels of cortisol after LDDST, plus elevated
midnight cortisol levels; this was a case of ACTH-
dependent disease (Table 2). In spite of the pres-
ence of hypokalemia and lack of response to the
HDDST and CRH tests,” attention was originally
focused on her classic Cushingoid appearance,
her youth, and the absence of an obvious ectopic
source, and she was initially treated for probable
Cushing’s disease. We now know that patients
with these biochemical findings are likely to
have EAS, except those with a clear corticotroph
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Box 1 Clinical features of Cushing’s syndrome.
= Weight gain or central obesity

= Proximal weakness with or without muscle
atrophy

= Decreased libido—especially in men
= Plethoric, round facies

= Menstrual irregularities

= Hirsutism

= Hypertension

= Purple, livid abdominal striae

= Acne

= Thin skin

= Easy bruising or ecchymosis

= Lethargy or malaise

= Agitated depression and/or psychosis
= Supraclavicular and dorsal fat pads
= Female balding

= Edema

= Backache and vertebral collapse

= Infection

= Poor wound healing

= Abnormal glucose homeostasis

macroadenoma, in whom the biochemistry can
be confusing.'? It was unfortunate that because
of cyclicity, BIPSS twice proved impossible, as a
clear central gradient is almost pathognomonic
of Cushing’s disease in a patient with ACTH-
dependent Cushing’s syndrome,!! although
a negative central gradient might be seen in a
minority of patients with Cushing’s disease.
We would now be more robust in carrying
out BIPSS in virtually all patients with ACTH-
dependent Cushing’s syndrome, unless a clear
macroadenoma is present. In this patient, pitui-
tary exploration revealed no tumor, and more
than 20 years’ follow-up showed no evidence of
Nelson’s syndrome.!> We were confident, there-
fore, in the diagnosis of EAS, and this patient was
included in our series of patients with an ‘occult
source’.> Our series of 318 patients with ACTH-
dependent Cushing’s syndrome included 40 with
EAS followed up for at least 2 years, of whom 5
had occult EAS.? EAS was, therefore, present in
just over 10% of our series, and in approximately
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20% of patients in the NIH series,® the latter
with a notably shorter follow-up.

The lesion in the patient we describe was
eventually diagnosed on CT scan, but could not
be detected some 5 years earlier; its appearance
was suggestive of a neuroendocrine tumor and
its histology confirmed the presence of nodal
metastases. The question remains: was this the
original source of ACTH? Immunostaining for
ACTH was negative—although this might be
seen in ectopic sources with a high secretory
capacity, this was not a feature in this case.
The negative in situ hybridization, however,
suggests that either the tumor was unrelated
to the EAS, or represents dedifferentiation of
the original tumor. We tend to the latter expla-
nation, and believe that the periodic scanning
had identified a neuroendocrine tumor at
a stage of local, rather than extensive, meta-
stasis. Our own data indicate that removal of
an ectopic source is associated with prolonged
survival, even if local lymph-node metastases
are present.’

TREATMENT AND MANAGEMENT
In the past, for cases of ACTH-dependent
Cushing’s syndrome in which the source of
ACTH was uncertain, exploration and biopsy
of the pituitary was used; however this is now
rarely necessary. We generally perform BIPSS
in all patients with ACTH-dependent Cushing’s
syndrome. In cases in which either the BIPSS does
not indicate a central source, or several dynamic
tests are suggestive of an ectopic source, a deter-
mined search is initiated together with medical
control. We generally start with metyrapone
because it has a rapid therapeutic onset,!3 and if
necessary either add or replace with ketoconazole.
Mitotane creates problems with measurement
of cortisol levels, causes hypercholesterolemia,
and is slow in onset.!4 Very rarely, if the hyper-
cortisolemia is resistant and acutely life threat-
ening, intravenous etomidate is available.!>1©
If control of symptoms is difficult, particularly
in cases of cyclicity, it might be better to resort
to bilateral laparoscopic adrenalectomy sooner
rather than later.!” After adrenalectomy, our
patient was immediately cured of biochemical
Cushing’s syndrome, and with the exception
of replacement therapy, review and regular
reimaging, has led a completely normal life with
no morbidity.

Survival of patients with EAS depends on
the source of the primary tumor; those with

646 NATURE CLINICAL PRACTICE ENDOCRINOLOGY & METABOLISM

©2006 Nature Publishing Group

GROSSMAN ETAL. NOVEMBER 2006 VOL 2 NO 11



CASE STUDY

www.nature.com/clinicalpractice/endmet

References
1 Nieman LK (2006) Difficulty in the diagnosis of Cushing
disease. Nat Clin Pract Endocrinol Metab 2: 53-57

small-cell lung carcinoma fare badly,!® but the
more indolent tumors, especially the bronchial

Competing interests
The authors declared
they have no competing

carcinoids, show prolonged survival followed 2 Newell-Price J et al. (2006) Cushing’s syndrome. interests.
by pancreatic and appendiceal carcinoids.>® Lancet 367: 1605-1617 o
0 in the delaved 3 Newell-Price J et al. (1998) The diagnosis and
ur case represents one extreme 1n the de aye differential diagnosis of Cushing’s syndrome and
diagnosis of the probable source of ectopic pseudo-Cushing’s states. Endocr Rev 19: 647-672
ACTH. An appendiceal carcinoid that secretes ~ 4 BaderTRetal (2001) MRI of carcinoid tumors:
. . spectrum of appearances in the gastrointestinal tract
ACTH is exceptionally rare, the commonest and liver. J Magn Reson Imaging 14: 261-269
ectopic sources arise from the neck or thorax. 5 Isidori AM et al. (2006) The ectopic adrenocorticotropin
1Cis noteworthy that these tumors, however, e cicaeaue, dayrose et
can arise from almost any tissue. We believe 371-377
that the patient now has an excellent prospect 6 llias | et al. (2005) Cushing’s syndrome due to ectopic
£ d lan is taCT £ corticotropin secretion: twenty years’ experience at the
oI cure, and our plan 1s 1o repeat a scan o National Institutes of Health. J Clin Endocrinol Metab
the abdomen every 6 months for 1 year, then at 90: 4955-4962
2 years, and thereafter every 5 years, T Ramors: ol of postion emiseion fomography. Endoer
The presentation of EAS and Cushing’s disease Rev 25: 568-580 ’
can be identical, and because the a priori odds 8 KumarJetal. (2006) ®Flurodeoxyglucose positron
of Cushing’s disease are high, severe demands 2”8?3'% tomography in the localization of ectopic
. A -secreting neuroendocrine tumours. Clin
are placed on the diagnostic tests; currently, Endocrinol (Oxf) 64: 371-374
the most discriminate is BIPPS. Once EAS has 9 Isidori AM et al. (2003) Discriminatory value of the low-
. . . dose dexamethasone suppression test in establishing
l')een .sugge'sted asa poss1ble ('ilagnOSIS, 'm(?dern the diagnosis and differential diagnosis of Cushing’s
imaging will locate a source in the majority of syndrome. J Clin Endocrinol Metab 88: 5299-5306
patients, either at diagnosis or at reassessment. 10 Woo YSetal. (2005) Clinical and biochemical
. . ey g characteristics of adrenocorticotropin-secreting
Biochemical control of Cushing’s disease must be macroadenomas. J Clin Endocrinol Metab 90:
secured regardless of the etiology, and this also 4963-4969 N _
facilitates repeated reassessment. It is of note that, 11 Kaltsas GA et al. (1999) A critical analysis of the
R . value of simultaneous inferior petrosal sinus
if a source repeatedly fails to be found, the prog- sampling in Cushing’s disease and the occult ectopic
nosis is often favorable, as our case demonstrates. adrenocorticotropin syndrome. J Clin Endocrinol
Th f li tt Ibeit of Metab 84: 487-492
€ appearance of a malignan %lmor, alberto 12 Kelly PAetal. (2002) Neurosurgical treatment of Nelson’s
low grade, must be sought during follow-up, syndrome. J Clin Endocrinol Metab 87: 5465-5469
which should be lifelong. For fOllOW—up, we 13 Jeffcoate Wd et al. (1 977) Mgtyrapone in long-term
. . management of Cushing’s disease. Br Med J 2:
used interval thoracic CT scan augmented by 215-017
HlTn-octreotide, plus MRI of suspicious areas. 14 Carey RM et al. (1973) Malignant melanoma with
ectopic production of adrenocorticotropic hormone.
CONCLUSION Palliative treatment with inhibitors of adrenal steroid
biosynthesis. J Clin Endocrinol Metab 36: 482-487
It took 20 years to find the source for the ectopic 15 Drake WM et al. (1998) Emergency and prolonged use
. . . . of intravenous etomidate to control hypercortisolemia
ACTH in the patient described; once révealed in a patient with Cushing’s syndrome and peritonitis.
the probable source was removed. This case J Clin Endocrinol Metab 83: 3542-3544
highlights the importance of considering EAS 16 Greening JE et a/. (2005) Efficient short-term control of
. s ith ACTH-d d Cushing’ hypercortisolaemia by low-dose etomidate in severe
in patients wit -dependent Cushings paediatric Cushing’s disease. Horm Res 64: 140-143
syndrome, the often occult nature of such sources, 17 Zografos GN et al. (2006) Laparoscopic surgery for
the importance of early bilateral adrenalectomy ;’t;’ee”;s')tgf‘;‘;rség retrospective analysis. Hormones
when medical therapy is ineffectual, and the 18 Jackman DM and Johnson BE (2005) Small-cell lung

lifelong need for careful follow-up.

cancer. Lancet 366: 1385-1396

NOVEMBER 2006 VOL2 NO 11 GROSSMAN ETAL.

NATURE CLINICAL PRACTICE ENDOCRINOLOGY & METABOLISM 647

©2006 Nature Publishing Group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 450
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 450
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e005000470020005000520049004e005400200050004400460020004a006f00620020004f007000740069006f006e0073002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003300200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


