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TSH-induced hyperthyroidism caused

by a pituitary tumor

Paolo Beck-Peccoz* and Luca Persani

SUMMARY

Background A 45-year-old man presented with frontal headache

and visual disturbances to our clinic. For the previous 5 years, he had
been receiving treatment for long-lasting mild hyperthyroidism with
antithyroid therapy, but therapy had not been carefully followed. During
the last 2 years he had also complained of erectile dysfunction and loss
of libido. On physical examination, he had a small goiter, normal skin,
no Graves’ ophthalmopathy, normal BMI, and reduced testis volume and
pubic hair.

Investigations Serum levels of free T; and T, serum prolactin, testosterone,
serum gonadotropins, insulin-like growth factor 1, adrenocorticotropic
hormone, and cortisol were measured. MRI scan, TSH-releasing

hormone test, and T suppression test were carried out. Levels of pituitary
glycoprotein hormone a-subunit and sex-hormone-binding protein were
also measured.

Diagnosis Hyperthyroidism caused by a mixed pituitary adenoma that
secretes prolactin and TSH.

Management Trans-sphenoidal resection of the pituitary tumor.
After surgery, T, suppression test failed to completely suppress TSH
secretion, which suggested a persistence of residual adenomatous cells.
Hyperthyroidism and hypogonadism recurred after 5 years, therefore,
treatment with lanreotide was initiated, and resulted in complete
resolution of signs and symptoms of the disease.
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THE CASE

In 1998, a 45-year-old man presented with
frontal headache and visual disturbances to
the outpatient department of our clinic. He
had been receiving treatment with antithyroid
therapy (methimazole 15mg per day orally) for
the previous 5 years for long-lasting mild hyper-
thyroidism, but he followed the therapy errati-
cally, and spontaneously stopped taking the drug
2 months before presentation. During the 2 years
before presentation, he had experienced erectile
dysfunction and loss of libido.

On physical examination, he had a small
goiter, normal skin, heart rate of 78 beats per
min, no Graves’ ophthalmopathy, normal BMI
(24.3kg/m?), and reduced testis volume and
pubic hair. Laboratory investigations revealed
high levels of circulating free T, and T (free T,
28.5pmol/l, normal range 9-20 pmol/l; free T
12.7 pmol/l, normal range 4-8 pmol/l) in the
presence of measurable levels of serum TSH
(3.2mlU/1, normal range 0.3—4.0 mIU/1). These
values unquestionably point to the presence
of central hyperthyroidism. Moreover, serum
prolactin levels were high (4,970 mIU/I, normal
range <350mlIU/l), whereas serum testosterone
concentrations were low (3.5 nmol/l, normal range
12-45nmol/l), as were levels of serum gonado-
tropins (Table 1). Normal levels of serum growth
hormone, insulin-like growth factor 1, adreno-
corticotropic hormone (ACTH), and cortisol
were recorded in this patient.

MRI of the sella turcica showed a pituitary
macroadenoma (diameter 3.5 cm) with supra-
sellar extension and optic chiasma compression
causing bitemporal emianopsia. To exclude
the association of a pituitary adenoma that
secretes prolactin with a syndrome of ‘resist-
ance to thyroid hormone’ (RTH), a TSH-
releasing hormone (TRH) test was performed.
Following the TRH test, TSH levels remained
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Table 1 Results of hormone measurements before, during, and after treatment in the patient described.

Parameter Normal Basal 6 months 3years 5 yearsafter 6 months after During
range after after surgery treatment with treatment with
surgery surgery (recurrence) cabergoline lanreotide
TSH (mIU/I) 0.3-4.0 3.2 0.5 1.4 2.9 2.8 0.5
Free T, (pmol/l) 9-20 28.5 14.2 15.6 23.4 25.0 12.4
Free T5 (pmol/l) 4-8 12.7 5.1 5.3 9.7 9.1 4.3
a-GSU (ug/l) <11 5.7 0.8 NR 2.3 2.1 0.7
TSH peak after TRH (mlU/I) >3 0.1 NR NR 1.6 NR NR
TSH nadir after T4 suppression <0.0001 3.0 0.6 NR 2.4 NR NR
(mIU/1)
PRL (mIU/1) <350 4,970 210 290 2,560 1,650 220
Testosterone (nmol/l) 12-45 S5 13.0 25.0 5.9 6.3 24.1
LH (1U/1) 2-10 0.2 NR 4.3 0.4 0.5 37
FSH (1U/1) 1-8 0.4 NR 5.1 0.6 0.7 2.8
SHBG (nmol/l) <50 124 41 NR 129 NR 35

Abbreviations: a-GSU, pituitary glycoprotein hormone a-subunit; FSH, follicle-stimulating hormone; LH, luteinizing hormone; NR, not reported; PRL, prolactin;
SHBG, sex-hormone-binding protein; TRH, TSH-releasing hormone.

within the normal range. Levels of pituitary
glycoprotein hormone a-subunit (a-GSU) and
sex-hormone-binding protein (SHBG) were also
measured and found to be elevated (5.7 ug/l,
normal range <1.1pg/l, and 124 nmol/l, normal
range <50nmol/l, respectively; Table 1).
The diagnosis of hyperthyroidism and hypo-
gonadotropic hypogonadism caused by a mixed
pituitary tumour that secretes TSH and prolactin
was, therefore, made. The patient’s visual distur-
bances rapidly worsened and he underwent trans-
sphenoidal surgery. Serum thyroid hormone
and prolactin levels normalized 1 week after
trans-sphenoidal surgery, but TSH was still
measurable (0.5mIU/l).

MRI was repeated 3 months after surgery and
showed a partial, empty sella without evidence
of tumor remnant. A T suppression test (100 ug
liothyronine daily for 10 days) showed a lack of
a complete suppression of TSH levels, which
suggested that a very small portion of the
adenoma was still present. Because of a 6-month
stable normalization of both thyroid hormone
and prolactin levels, in addition to the disappear-
ance of all clinical signs and symptoms (including
impotence), no medical therapy was initiated at
this point in time. The patient underwent follow-
up every 6—12 months after surgery to check that
thyroid and prolactin levels remained in the
normal range. In 2003, 5 years after surgery, both
serum thyroid hormone and prolactin levels

increased (Table 1), and a small tumor residue
was seen at high-field MRI. Other pituitary func-
tions, in particular ACTH secretion, were
normal. The patient was subsequently treated
with cabergoline for 6 months, but no beneficial
effect was observed (Table 1). Treatment with
20 mg lanreotide intramuscularly every 45 days
was subsequently started, and levels of serum
thyroid hormones and prolactin normalized
in the patient after 3 months. In 2006, a high-
field MRI showed the disappearance of the
tumor residue.

DISCUSSION OF DIAGNOSIS

Pituitary adenomas that secrete TSH are a rare
cause of hyperthyroidism and have a prevalence
of 1 case per million persons worldwide.! The
majority of these cases (72%) concern adenomas
that secrete TSH alone, although this secretion
is often accompanied by an unbalanced hyper-
secretion of a-GSU. An elevated serum a-GSU
level and, in particular, a high a-GSU:TSH molar
ratio are present in about 80% of patients with
pituitary adenomas (mainly macroadenomas)
that secrete TSH.! A hallmark of this tumor is
the biochemical finding of high concentrations
of circulating free thyroid hormones in the pres-
ence of measurable serum TSH levels. About
a quarter of cases of pituitary adenomas that
secrete TSH are mixed adenomas, characterized
by concomitant hypersecretion of other anterior
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High serum free T, and T levels with detectable levels of TSH

|

Confirm:

Elevated free T, and T3 by two-step or equilibrium dialysis methods
Linearity with standard curve of TSH assayed in dilution

|

No affected relatives

to TRH

Elevated serum a-GSU levels
Elevated a-GSU:TSH molar ratio
Elevated serum SHBG levels
Lesion detected by MRI or CT scan
Impaired or absent TSH response

No TSH response to T5 suppression test

Affected relatives

Normal serum a-GSU levels

Normal a-GSU:TSH molar ratio
Normal serum SHBG levels

Normal MRI or CT scan

Normal or exaggerated TSH response
to TRH

TSH response to T5 suppression test

Pituitary adenoma that secretes TSH

Resistance to thyroid hormone

Figure 1 The main clinical parameters that are useful in the differential diagnosis
between pituitary adenomas that secrete TSH and syndromes of thyroid hormone
resistance. Abbreviations: a-GSU, pituitary glycoprotein hormone a-subunit;
SHBG, sex-hormone-binding protein; TRH, TSH-releasing hormone.

pituitary hormones, mainly growth hormone
or prolactin.

Clinical signs and symptoms in patients with
pituitary adenomas that secrete TSH are caused
by either hyperthyroidism or the mass effect of
an expanding intracranial tumor. Most of these
patients have a long history of thyroid dysfunc-
tion, often mistakenly diagnosed as Graves’
disease, and a third of these patients undergo
an inappropriate thyroidectomy or radioiodine
thyroid ablation.! In general, clinical features of
hyperthyroidism are sometimes milder than those
expected from the levels of circulating thyroid
hormones. Moreover, individual patients with
untreated pituitary adenomas that secrete TSH
were reported to be clinically euthyroid.!= This
finding emphasizes the importance of system-
atic measurement of TSH and free T, levels in all
patients with pituitary tumors, to disclose those
with central hyperthyroidism or hypothyroidism.
Severe thyrotoxic features, such as atrial fibrilla-
tion, cardiac failure, and episodes of periodic
paralysis, are observed in a quarter of cases."»”

The TRH stimulation test and the T suppres-
sion test are the most reliable screening tests for
pituitary adenomas that secrete TSH, although
they are not pathognomonic. The TSH response

to TRH (200 ug intravenously) is absent or
impaired in about 85% of patients with pituitary
adenomas that secrete TSH. On the contrary, a
complete inhibition of both basal and TRH-
stimulated TSH secretion after a T suppres-
sion test (80—100 pg per day of liothyronine for
8-10 days) has never been recorded in patients
with pituitary adenomas that secrete TSH.
In patients who have undergone previous
thyroid ablation, the T; suppression test is the
most sensitive and specific in documenting
the possible presence of a pituitary adenoma
that secretes TSH. High doses of liothyronine,
however, are contraindicated in elderly patients
or in patients with coronary heart disease. In
2005, a study demonstrated that 2—3 months of
treatment with long-acting somatostatin analogs
in patients with pituitary adenomas that secrete
TSH resulted in a clear decrease in levels of
circulating thyroid hormones, as a consequence
of the inhibition of TSH secretion,® variation of
its biological activity,7’8 or both.

Finally, the measurement of several para-
meters of peripheral thyroid hormone action
might help to quantify the degree of peripheral
hyperthyroidism, particularly in patients with
mild clinical signs and symptoms. In particular,
measurement of serum SHBG and carboxy-
terminal crosslinked telopeptide of type I
collagen (ICTP) levels might help to differentiate
patients who are hyperthyroid and patients with
adenomas that secrete TSH (all of whom have
elevated levels of ICTP and SHBG) from those
who have RTH (these patients have the same
range of SHBG and ICTP levels as those observed
in patients who are euthyroid).%1?

DIFFERENTIAL DIAGNOSIS

In a patient with signs and symptoms of hyper-
thyroidism, the presence of elevated or detectable
TSH levels rules out primary hyperthyroidism.
Once the existence of central hyperthyroidism is
confirmed, and the presence of methodologic
interferences excluded,! several diagnostic
steps have to be carried out to differentiate a
pituitary adenoma that secretes TSH from the
syndromes of RTH, particularly the ‘selective’
pituitary form (Figure 1).

Indeed, the possible presence of neurologic
signs and symptoms (e.g. visual defects and
headache) or clinical features of concomitant
hypersecretion of other pituitary hormones
points to the presence of a pituitary adenoma
that secretes TSH; furthermore, the presence
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Table 2 Results of pituitary surgery alone, surgery plus irradiation, and somatostatin analog treatment

of patients with pituitary adenomas that secrete TSH.2

Effect of treatment Surgery (n=144) Surgery and Somatostatin
irradiation (n =59) analogs (n=102)

Proportion of patients with resolution 57 62 94

of clinical symptoms (%)

Proportion of patients with a complete 36 28 0

reduction of tumor mass (%)

Proportion of patients with a partial 30 41 51

reduction of tumor mass (%)

Proportion of patients with no 34 3il 49

reduction of tumor mass (%)

aData collected from Beck-Peccoz et al.

of alterations of the pituitary gland at MRI
or CT scan strongly supports this diagnosis.
Nevertheless, the differential diagnosis might
be difficult when the pituitary adenoma is
undetectable by CT or MRI scan, or in the case
of confusing lesions, such as empty sella, pitui-
tary incidentalomas, or ectopic tumors.>!! In
these cases, elevated levels of a-GSU or a high
a-GSU:TSH molar ratio, plus levels of TSH that
are unresponsive to either TRH stimulation, a
T;-suppression test, or both, favor the diag-
nosis of a pituitary adenoma that secretes TSH.
Moreover, the finding of similar biochemical
data in a member of the patient’s family defi-
nitely points to the presence of RTH, as familial
cases of adenomas that secrete TSH have not
been documented. Finally, an apparent asso-
ciation between adenomas that secrete TSH and
syndromes of RTH has been recently reported,
and somatic mutations in the thyroid hormone
receptor have been found in some adenomas
that secrete TSH;!3 therefore, the occurrence of
pituitary adenomas that secrete TSH in patients
with RTH should be carefully considered.

TREATMENT AND MANAGEMENT

The primary goal of treatment of pituitary
adenomas that secrete TSH is to remove the pitui-
tary tumor and restore euthyroidism. The first
therapeutic approach to treating this condi-
tion should, therefore, be trans-sphenoidal or
subfrontal adenomectomy. Antithyroid drugs,
somatostatin analogs, or even iopanoic acid
(in the case of unresponsiveness to the first
two drugs) should be administered to restore
euthyroidism before surgery. If surgery is contra-
indicated or declined, pituitary radiotherapy
should be considered.! Normalization of circulating

levels of thyroid hormones and apparent
complete removal of the tumor mass was
observed in 36% of patients with pituitary
adenomas that secrete TSH who underwent
adenomectomy; these patients might, there-
fore, be considered as apparently cured.l®?
An additional 30% of patients were judged as
improved, as normalization of circulating levels
of thyroid hormones was achieved, although the
removal of the adenoma was partial. These find-
ings indicate that symptoms in approximately
two-thirds of patients with this condition are
brought under control with surgery, irradiation,
or both (Table 2). Evaluation of other pituitary
functions, particularly ACTH secretion, should
be carefully undertaken soon after surgery, and
checked again every year, especially in patients
treated with radiotherapy, because of possible
iatrogenic hypopituitarism.

A third of all patients with pituitary adenomas
that secrete TSH undergo pituitary surgery that
is unsuccessful and, therefore, medical therapy
is indicated. The presence of dopamine and
somatostatin receptors in pituitary adenomas
that secrete TSH was the rationale for thera-
peutic trials with dopaminergic agonists,
such as bromocriptine and cabergoline, and
with somatostatin analogs, such as octreotide
and lanreotide in patients with these tumors.
Although dopamine agonists, in some cases,
are able to inhibit TSH secretion and cause
shrinkage of the adenoma, medical treatment of
pituitary tumors relies today on the administra-
tion of long-acting somatostatin analogs.!%1°
In 73 patients with pituitary adenomas that
secrete TSH, treatment with octreotide (50—
750 ug two or three times daily) was effective
in the reduction of TSH and a-GSU secretion

SEPTEMBER 2006 VOL2 NO 9 BECK-PECCOZ AND PERSANI

NATURE CLINICAL PRACTICE ENDOCRINOLOGY & METABOLISM 527

©2006 Nature Publishing Group



CASE STUDY

www.nhature.com/clinicalpractice/endmet

Acknowledgments
These investigations
were supported in part
by Fondazione Ospedale
Maggiore IRCCS, Milan,
Italy.

Competing interests
The authors declared
they have no competing
interests.

in 92% and 93% of cases, respectively; restora-
tion of the euthyroid state was also achieved in
85% of these patients.! In addition, 75% and
50% of these patients experienced improve-
ment in vision and shrinkage of the pituitary
tumor mass, respectively.! In patients with
mixed adenomas that secrete TSH in addition
to growth hormone or prolactin, treatment
with octreotide resulted in the disappearance
of signs and symptoms of acromegaly and hypo-
gonadism in almost all patients. Resistance to
somatostatin analog treatment, true escape of
TSH secretion from the inhibitory effects of the
drugs, or discontinuation of treatment because
of side effects was documented in a few cases.
Patients taking somatostatin analogs have to be
carefully monitored as untoward side effects,
such as cholelithiasis and carbohydrate intoler-
ance, might manifest themselves. The dose of
these analogs administered should be tailored
for each patient, depending on their therapeutic
response and tolerance.

CONCLUSION

In conclusion, this case shows the possible
multiform clinical appearance of pituitary
adenomas that secrete TSH, a pituitary—thyroid
disorder, which is otherwise easily diagnosed
from biochemical findings of elevated thyroid
hormone concentrations in the presence of
measurable TSH levels. Surgery represents the
first therapeutic approach to this disease, and
pituitary irradiation might be considered in
the case of incomplete removal of the tumor.
It remains to be established whether somato-
statin analog treatment might be an alter-
native to surgery and pituitary irradiation.
The therapeutic success rate of somatostatin
analogs (octreotide or lanreotide) in patients
treated for pituitary adenomas that secrete TSH
has been documented as more than 90%.114
Somatostatin analogs, therefore, represent a
useful tool for the long-term treatment of this
rare pituitary tumor

References

1

2

10

11

12

13

14

15

Beck-Peccoz P et al. (1996) Thyrotropin-secreting
pituitary tumors. Endocr Rev 17: 610-638

Yamakita N et al. (1995) Thyrotropin-producing
pituitary adenoma discovered as a pituitary
incidentaloma. Intern Med 34:1055-1060

Losa M et al. (1996) Criteria of cure and follow-up of
central hyperthyroidism due to thyrotropin-secreting
pituitary adenomas. J Clin Endocrinol Metab 81:
3084-3090

Brucker-Davis F et al. (1999) Thyrotropin-secreting
pituitary tumors: diagnostic criteria, thyroid hormone
sensitivity, and treatment outcome in 25 patients
followed at the National Institutes of Health. J Clin
Endocrinol Metab 84: 476-486

Socin HV et al. (2003) The changing spectrum of
TSH-secreting pituitary adenomas: diagnosis and
management in 43 patients. Eur J Endocrinol 148:
433-442

Mannavola D et al. (2005) Different response to
chronic somatostatin analogues in patients with
central hyperthyroidism. Clin Endocrinol 62: 176-181
Beck-Peccoz P and Persani L (1994) Variable
biological activity of thyroid-stimulating hormone.
Eur J Endocrinol 131: 331-340

Persani L et al. (1998) Changes in the degree of
sialylation of carbohydrate chains modify the
biological properties of circulating thyrotropin
isoforms in various physiological and pathological
states. J Clin Endocrinol Metab 83: 2486-2492
Beck-Peccoz P et al. (1990) Sex hormone-binding
globulin measurement in patients with inappropriate
secretion of thyrotropin (IST): evidence against
selective pituitary thyroid hormone resistance in
nonneoplastic IST. J Clin Endocrinol Metab 71: 19-25
Persani L et al. (1997) Serum levels of
carboxyterminal cross-linked telopeptide of type |
collagen (ICTP) in the differential diagnosis of the
syndromes of inappropriate secretion of TSH. Clin
Endocrinol (Oxf) 47: 207-214

Pasquini E et al. (2003) Ectopic TSH-secreting
pituitary adenoma of the vomerosphenoidal junction.
Eur J Endocrinol 148: 253-257

Watanabe K et al. (1993) Thyrotropin-producing
adenoma associated with pituitary resistance to
thyroid hormone. J Clin Endocrinol Metab 76:
1025-1030

Ando S et al. (2001) Somatic mutation of TRbeta
can cause a defect in negative regulation of TSH in
a TSH-secreting pituitary tumor. J Clin Endocrinol
Metab 86: 5572-5576

Chanson P et al. (1993) Octreotide therapy for thyroid
stimulating hormone-secreting pituitary adenomas.
A follow-up of 52 patients. Ann Intern Med 119:
236-240

Kuhn JM et al. (2000) Evaluation of the treatment

of thyrotropin-secreting pituitary adenomas with a
slow release formulation of the somatostatin analog
lanreotide. J Clin Endocrinol Metab 85: 1487-1491

528 NATURE CLINICAL PRACTICE ENDOCRINOLOGY & METABOLISM

BECK-PECCOZ AND PERSANI SEPTEMBER 2006 VOL 2 NO 9

©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


