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ABSTRACT. Background: The causes of subclinical hyper-
thyroidism have only been reported from clinical studies.
Aim: To determine the prevalence and pathological causes
of reduced serum TSH levels in subjects recruited from an
epidemiological survey. Material/subjects and methods:
Serum TSH was measured in 7954 subjects in the 5th Trom-
sø study. Subjects with serum TSH<0.50 mIU/l, not using T4,
without a previous diagnosis of thyroid disease, without se-
rious concomitant disease, and younger than 80 yr, were in-
vited for a re-examination. If low serum TSH was persistent,
thyroid scintigraphy was performed. Results: Among the
4962 subjects that met the inclusion criteria, serum TSH was
<0.50 mIU/l in 105 subjects. Twelve subjects had a sup-
pressed serum TSH level (<0.05 mIU/l). Two of these were
lost to follow-up, 4 had Graves’ disease, 4 had adenoma,

and 2 had multinodular goiter. In the 93 subjects with serum
TSH 0.05-0.5 mIU/l, 55 were re-examined, of whom 35 had
normalized their serum TSH level. In the remaining 20 sub-
jects, 1 had Graves’ disease, 6 had adenoma (of which 2
were toxic adenomas), 7 had multinodular goiter, and 6
were considered normal. Among the 521 subjects using T4,
70 (13.4%) had a suppressed serum TSH level. Conclusions:
Most of the subjects with a suppressed serum TSH level will
be on T4 medication. Otherwise, if the suppressed serum
TSH level is found by chance, this probably represents a clin-
ically important thyroid pathology. Also, in subjects with a
persistently low serum TSH level (0.05-0.5 mIU/l) most will
have a pathological thyroid scan.
(J. Endocrinol. Invest. 31: 856-860, 2008)
©2008, Editrice Kurtis

INTRODUCTION

Overt hyperthyroidism has several well-known harmful
effects on health. It can cause atrial fibrillation, systolic
hypertension, cardiac failure, tremor, myopathy, reduced
fertility, and demineralisation of the skeleton (1). Because
of the seriousness of the disease, the incidence of hy-
perthyroidism and its causes have been thoroughly stud-
ied. Depending on the population in question, the most
common causes of hyperthyroidism are Graves’ disease,
multinodular goiter, autonomously functioning thyroid
nodule, and thyroiditis (1).
Similarly, subclinical hyperthyroidism, defined as serum
TSH below the reference range with free T4 and free T3
within the normal range (2), also appears to be of po-
tential harm with an increased risk of atrial fibrillation (3),
development of dementia (4), impaired quality of life (5),
and an increased mortality (6). However, the prevalence
and causes of subclinical hyperthyroidism have not been
investigated to the same extent, and even less is known
about subjects with serum TSH that is not suppressed,
but below the normal range. Most studies published so
far have included subjects mainly recruited from clinical
practice and therefore highly selected. To determine the
true prevalence and pathological causes of reduced
serum TSH levels, subjects should be recruited from an
epidemiological survey.
We recently had the opportunity to address this issue.
In the Tromsø study (7), which was performed for the

fifth time in 2001 (8), serum TSH was measured in near-
ly 8000 subjects. From this cohort the subjects with sub-
normal TSH levels (<0.5 mIU/l) were retested approxi-
mately 1 year after the initial measurement. If the low
serum TSH levels were persistent, further examinations
including thyroid scintigraphy were performed to es-
tablish the causes.

MATERIALS AND METHODS
Subjects
The Tromsø study is a general health survey, which was per-
formed for the first time in 1974 in the Tromsø municipality in
Northern Norway (7). Originally, the study focused on heart and
vascular diseases, but it has gradually expanded to include oth-
er disorders. In the 5th Tromsø study in 2001, all subjects that
participated in the second and more extensive phase of the 4th

Tromsø study (8) or who became 30, 40, 45, 60 or 75 yr old dur-
ing 2001, were invited to participate.
All subjects filled in a questionnaire that included previous dis-
eases and use of thyroid medication. Blood samples were drawn
in the non-fasting state for serum TSH analysis.
Subjects with a serum TSH value below the 2.5 percentile (which
was found to be ~0.5 mIU/l in those without serious disease,
below the age of 80 yr, and not using T4 medication) were con-
sidered for re-examination 1 year later. Subjects on T4 medica-
tion, those with previously diagnosed thyroid disorder, and those
older than 80 yr in 2002 were not invited. Furthermore, the man-
agement of the 5th Tromsø study did not allow us to re-examine
those who reported serious disease in the questionnaire (can-
cer, angina pectoris, previous myocardial infarctions, stroke or di-
abetes), and those participating in other follow-up studies. Be-
fore invitation to the re-examination, the hospital records were
also reviewed for diseases not reported in the questionnaires,
and to identify those diagnosed and treated for hyperthyroidism
after the 5th Tromsø study.
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The remaining eligible subjects were invited to the outpatient
clinic at the University Hospital of Northern Norway for a clinical
examination and a repeated blood testing including serum TSH,
free T4, and free T3.
In those with a persistent serum TSH level below 0.6 mIU/l (a
higher cut-off value than the original 0.5 mIU/l because of a
change of the TSH assay, see below) a thyroid scintigram was
performed, and anti-TSH receptor antibody (TRAb) and anti-
bodies towards thyroid peroxidase (TPO Ab) were measured.
The thyroid scintigrams were initially assessed by a specialist in
nuclear medicine unaware of their thyroid status. A final diagno-
sis was made based on this report together with the respective
serum TSH, free T4 and free T3, and TPO Ab and TRAb-values.

Analytical methods
In the 5th Tromsø study, serum TSH was measured with the Mod-
ular E instrument (Hoffmann-La Roche, Basel, Switzerland) with
a reference range of 0.2-4.0 mIU/l. At the time of the re-exam-
ination 1 year later, the Department of Medical Biochemistry
had changed to the AxSYM instrument (Abbott, IL) with refer-
ence range 0.20-4.20 mIU/l. This assay gave slightly higher
serum TSH values than the first assay, and a value of 0.6 mIU/l
with the AxSYM instrument was equivalent to 0.5 mIU/l by the
Modular E instrument. Serum free T4 and free T3 were analysed
on the AxSYM instrument with reference ranges of 9-22 pmol/l
and 2.8-7.1 pmol/l, respectively.
Serum TRAb was analysed with the kit TRAK human (BRAHMS
aktiengellschaft, Henningsdorf; Germany) with a reference range
of <2 IU/l. Serum TPO Ab was measured with the Immulite®

2000 automated analyzer (Diagnostic Products Corporation, Los
Angeles, CA, USA) with an immunometric assay based on chemi-
luminescence with a reference value of <50.0 IU/ml.
All data are given as mean±SD unless otherwise stated.

Scintigraphic method and diagnostic criteria
99mTc-pertechnetat was injected intravenously, and a thyroid
scintigram was made after approximately 20 min. The patient
was subjected to 100 MBq of radiation. The gamma (γ) camera
used was the DST XLi (Sopha Medical Vision, Buc Cedex, France)
with a pinhole collimator. The exposure time varied from 1 to
10 min.
Based on the scintigraphic and laboratory findings the follow-
ing diagnoses were applied:
- The thyroid gland was considered normal if the uptake of iso-

tope was uniform and symmetrical and serum TSH, free T4, free
T3, TRAb, and TPO Ab were within the laboratory’s reference
range.

- An adenoma was diagnosed if the scintigram showed a hot
nodule without suppression of the serum TSH level.

- A toxic adenoma (an autonomously functioning nodule) was
diagnosed if the scintigram showed a hot nodule with sup-
pression of the surrounding thyroid tissue and with a sup-
pressed serum TSH level (9).

- A multinodular goiter was diagnosed if the scintigram showed
a non-uniform uptake with two or more hot nodules in a thyroid
gland with reduced uptake (9).

- Graves’ disease was diagnosed if the TRAb concentration was
above the reference range and the scintigram showed a uni-
formly increased uptake of isotope (9).

- If the scintigram showed a markedly reduced uptake the pa-
tient was considered to have some form of thyroiditis, assum-
ing no other clear cause of the condition was present, such as

exogenous thyroid hormone ingestion, recent iodine intake,
or struma ovarii (10).

Ethics
The study was approved by the Regional Committee for Medi-
cal Research Ethics in Northern Norway, and all subjects gave
their written informed consent to participate.

RESULTS

Ten thousand, three hundred fifty-three subjects (4636
men, 5717 women) were invited to participate in the
5th Tromsø study and 8130 attended (3511 men, 4619
women). Serum TSH was successfully measured in 7954
(3447 males and 4507 females). Information on use of
T4 was lacking in 1220 subjects, 521 subjects reported
use of T4 [of whom 70 subjects (13.4%) had a sup-
pressed serum TSH value (<0.05 mIU/l)], 90 subjects
had previously diagnosed thyroid disease, 212 subjects
were older than 80 yr, and 750 subjects were not eli-
gible because of restrictions set by the management
of the 5th Tromsø study (past or current serious illness
reported in the questionnaire). Thus, 4962 subjects
(2167 males, 2795 females) fulfilled the inclusion crite-
ria. In this “healthy” cohort, the mean ages were
56.9±13.7 yr in the males and 55.8±13.7 yr in the fe-
males, and the corresponding serum TSH levels
1.91±2.30 mIU/l and 1.85±2.44 mIU/l. The 2.5 per-
centile for serum TSH was 0.57 mIU/l in the males and
0.50 mIU/l in the females.
A cut-off value for serum TSH of 0.50 mIU/l was applied
when re-examining subjects for causes of possible hy-
perthyroidism.
Among these 4962 subjects, 105 had a serum level <0.51
mIU/l (2.1%), 22 subjects (0.44%) had a serum level <0.20
mIU/l, and 12 subjects (0.24%) had a serum TSH value
<0.05 mIU/l). One subject had moved out of the Tromsø
area, two subjects were participating in other studies,
and 20 subjects were considered too ill (based on re-
strictions by the management of the 5th Tromsø study)
for a recall after examining their hospital records.
Seven subjects were diagnosed with a thyroid disorder
between the 5th Tromsø study and the time of re-exam-
ination. One of these subjects had a toxic adenoma
(serum TSH in the 5th Tromsø study <0.05 mIU/l), 2 had
a multinodular goiter (serum TSH 0.06 and 0.10 mIU/l,
respectively), and 4 had Graves’ disease (3 subjects with
serum TSH <0.05 mIU/l and 1 with a value of 0.25 mIU/l
in the 5th Tromsø study).

Serum TSH (mIU/l) at
re-examination (new assay)

<0.05 0.05-0.20 0.21-0.60 >0.60

Serum TSH (mIU/l) at <0.05 3 3

screening in the 5th 0.05-0.20 1 1 3

Tromsø study 0.21-0.50 1 11 32
(old assay)

Table 1 - Number of subjects in the different serum TSH ranges
at the screening in the 5th Tromsø study and at re-examination
1 year later.
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The remaining 75 subjects were invited to participate in
the re-examination, and 55 subjects (16 males, 39 fe-
males) attended. Their serum TSH values in relation to
those in the 5th Tromsø study are shown in Table 1. Thir-
ty-five subjects had serum TSH-values >0.6 mIU/l and
were not further examined. All these 35 subjects had nor-
mal free T4 and free T3 values at re-examination. The fi-
nal 20 subjects (9 males, 11 females) had a thyroid scinti-
gram and TPO Ab and TRAb analyses performed, and
the results are shown in Table 2. Six subjects were found
to have a normal thyroid gland, 6 had a solitary adenoma
(of which 2 were toxic adenomas), 7 had multinodular
goiter, and 1 had a combination of Graves’ disease and
a multinodular goiter. A flow chart of the subjects par-
ticipating in the study is shown in Figure 1.

DISCUSSION

In the present healthy population of middle-aged sub-
jects not using T4, we have found the prevalence of
serum TSH below 0.51 mIU/l, 0.20 mIU/l, and 0.05 mIU/l
to be 2.1%, 0.44%, and 0.24%, respectively.
The prevalence of low serum TSH values in similar pop-
ulations has been reported from several large epidemi-
ological studies. Thus, in the HUNT study from Nord-
Trøndelag, Mid-Norway including 30,297 subjects, 0.59%
and 0.33% had serum TSH below 0.20 mIU/l and 0.05
mIU/l, respectively (11), in the Colorado thyroid disease
prevention study including 24,337 subjects, 0.99% and
0.09% had serum TSH levels below 0.3 mIU/l and 0.01
mIU/l, respectively (12), and in the NHANES III study in-
cluding 16,533 subjects, 0.4% had a serum TSH below
0.1 mIU/l (13).

These differences in prevalence of low serum TSH levels
can be explained not only by the different cut-off values
for serum TSH used, but also by differences in TSH as-
says, populations studied, and intake of iodine (14).
Presumably, subclinical hyperthyroidism is caused by the
same thyroid disorders that result in clinical hyperthy-
roidism (15). However, to our knowledge, the causes of
the subclinical hyperthyroidism (or a low serum TSH lev-
el) have not been investigated in depth in any of the larg-
er epidemiological studies. On the other hand, there are
several clinical studies on the etiology of subclinical hy-
perthyroidism where thyroid nuclear imaging has been
included. Thus, in a retrospective study by Tollin et al.
from USA that included 50 patients seen during a 4-yr
period, toxic multinodular goiter was found in 50%, au-
toimmune thyroid disease in 18%, solitary toxic adenoma
in 8%, silent thyroiditis in 2%, and an apparently normal
gland in 22% (10). A similar finding was reported from
Turkey by Canbaz et al. who prospectively examined 52
patients with subclinical hyperthyroidism and found
multinodular goiter in 65% of the subjects (16). However,
these and other studies published on etiology of sub-
clinical hyperthyroidism (17-19) have been performed in
subjects referred to specialist centers because of clinical
symptoms and may therefore not be representative of
truly subclinical disease.
Among the 105 subjects from our “healthy cohort” with
a serum TSH value below 0.51 mIU/l at the initial screen-
ing, 12 subjects had a serum TSH value below 0.05 mIU/l.
Ten of these subjects were available for further diagno-
sis, and thyroid pathology (pathological thyroid scan and
serum TSH below 0.20 mIU/l) was confirmed in all (4 with
Graves’ disease, 4 with adenoma, and 2 with multinodu-

Gender At 5th Tromsø study At re-examination Final diagnosis

Age Serum TSH Serum TSH Free T4 Free T3 TPO Ab TRAb
(yr) (mIU/l) (mIU/l) (nmol/l) (pmol/l) (IU/ml) (IU/l)

Female 42 <0.05 <0.05 14 4.2 <10 3 Graves in multinodular goiter

Male 55 <0.05 0.11 20 5.0 <10 <1 Adenoma

Female 74 <0.05 0.16 16 4.8 <10 <1 Multinodular goiter

Female 42 <0.05 <0.05 15 4.8 <10 <1 Toxic adenoma

Female 60 <0.05 <0.05 16 6.8 <10 <1 Toxic adenoma

Male 62 <0.05 0.15 13 4.3 <10 <1 Multinodular goiter

Male 73 0.05 <0.05 19 5.2 <10 <1 Multinodular goiter

Male 69 0.17 0.27 15 4.2 <10 <1 Multinodular goiter

Female 61 0.28 0.48 18 4.7 <10 <1 Adenoma

Male 57 0.29 0.13 13 4.2 <10 <1 Multinodular goiter

Male 68 0.30 0.48 15 4.8 <10 <1 Normal

Female 65 0.33 0.39 18 3.4 <10 <1 Normal

Male 32 0.34 0.45 17 4.1 <10 <1 Normal

Female 55 0.34 0.46 11 4.9 <10 <1 Multinodular goiter

Female 43 0.39 0.48 17 4.4 <10 <1 Multinodular goiter

Male 32 0.41 0.57 17 4.3 13 <1 Adenoma

Male 60 0.42 0.51 17 3.8 <10 <1 Adenoma

Female 47 0.43 0.55 18 5.3 <10 <1 Normal

Female 47 0.43 0.47 19 4.4 <10 <1 Normal

Female 32 0.45 0.56 17 3.8 <10 <1 Normal

TRAb: anti-TSH receptor antibody; TPO Ab: antibodies towards thyroid peroxidase.

Table 2 - Characteristics of the 20 subjects examined with thyroid scintigraphy at re-examination.
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In our study no cases with thyroiditis were diagnosed.
This was not unexpected as most cases of thyroiditis are
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individuals with suppressed serum TSH due to non-thy-
roidal illness as those with serious diseases were not in-
cluded in the study.
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among the 82 subjects with suppressed serum TSH lev-
els presented in our study, 70 were on T4 medication.

Thus, 13% of the 521 subjects using T4 were overdosed
(with a possible exception of subjects using suppressive
doses of T4 because of thyroid cancer). Even higher fig-
ures have been reported from other studies such as the
Colorado Thyroid Disease Prevention Study, where 1/5 of
the subjects using T4 had a suppressed serum TSH level
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low serum TSH value (0.05-0.50 mIU/l) is persistent over
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clear imaging. This could be of potential importance, as
these subjects have been reported to have increased
over-all mortality (6).

10,353 subjects invited
to the 5th Tromsø study

8130 attended

7954 with valid serum
TSH measurement

4962 subjects fulfilling
inclusion criteria

105 with serum TSH
<0.51 mlU/l

75 invited to
re-examination

55 attended

20 subjects examined
with thyroid scan

No information on use
of T4 in 1220 subjects

521 currently using T4

90 with known thyroid
disease

212 older than 80 years

750 not eligible because
of disease (see text)

23 not eligible for
re-examination

7 subjects diagnosed
with thyroid disease

35 with serum TSH
>0.60 mIU/I

Fig. 1 - Flow chart of the subjects included in the study.



M.M. Bjørndal, K. Sandmo Wilhelmsen, T. Lu, et al.

860

8. Jorde R, Saleh F, Figenschau Y, Kamycheva E, Haug E, Sundsfjord J.
Serum parathyroid hormone (PTH) levels in smokers and non-smok-
ers. The fifth Tromsø study. Eur J Endocrinol 2005, 152: 39-45.

9. Intenzo CM, dePapp AE, Jabbour S, Miller JL, Kim SM, Capuzzi
DM. Scintigraphic manifestations of thyrotoxicosis. Radiographics
2003, 23: 857-69.

10. Tollin SR, Fallon EF, Mikhail M, Goldstein H, Yung E. The utility of
thyroid nuclear imaging and other studies in the detection and treat-
ment of underlying thyroid abnormalities in patients with endog-
enous subclinical thyrotoxicosis. Clin Nucl Med 2000, 25: 341-7.

11. Bjøro T, Holmen J, Krüger Ø, et al. Prevalence of thyroid disease,
thyroid dysfunction and thyroid peroxidase antibodies in a large,
unselected population. The Health Study of Nord-Trondelag
(HUNT). Eur J Endocrinol 2000, 143: 639-47.

12. Canaris GJ, Manowitz NR, Mayor G, Ridgway EC. The Colorado thy-
roid disease prevalence study. Arch Intern Med 2000, 160: 526-34.

13. Hollowell JG, Staehling NW, Flanders WD, et al. Serum TSH, T(4),
and thyroid antibodies in the United States population (1988 to
1994): National Health and Nutrition Examination Survey (NHANES
III). J Clin Endocrinol Metab 2002, 87: 489-99.

14. Laurberg P, Pedersen KM, Hreidarsson A, Sigfusson N, Iversen E,
Knudsen PR. Iodine intake and the pattern of thyroid disorders: a
comparative epidemiological study of thyroid abnormalities in the
elderly in Iceland and in Jutland, Denmark. J Clin Endocrinol Metab
1998, 83: 765-9.

15. Surks MI, Ocampo E. Subclinical thyroid disease. Am J Med 1996,
100: 217-23.

16. Canbaz F, Basoglu T, Kececi D, Yapici O, Alkurt M. Scintigraphic
patterns in patients with subclinical hyperthyroidism. Hell J Nucl
Med 2004, 7: 203-5.

17. Charkes ND. The many causes of subclinical hyperthyroidism.
Thyroid 1996, 6: 391-6.

18. Kasagi K, Takeuchi R, Misaki T, et al. Subclinical Graves’ disease
as a cause of subnormal TSH levels in euthyroid subjects. J Endocri-
nol Invest 1997, 20: 183-8.

19. Stott DJ, McLellan AR, Finlayson J, Chu P, Alexander WD. Elderly
patients with suppressed serum TSH but normal free thyroid hor-
mone levels usually have mild thyroid overactivity and are at in-
creased risk of developing overt hyperthyroidism. Q J Med 1991,
78: 77-84.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




