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Abstract

Objectives: SARS-CoV-2 (severe acute respiratory syndrome
coronavirus 2) structure and host tropism have changed over
time, and so has the involvement of throat structures. This
infodemiological analysis is hence aimed at investigating the
evolution of throat symptoms during the COVID-19 pandemic
in the US.
Methods: We searched Google Trends using the medical
search terms “ageusia”, “hoarseness”, “dysphonia”, “phary
ngitis” and “laryngitis”, setting geographical location to
“United States”, within the past 5 years. The weekly Google
Trends score for these symptoms, which reflects their
national Web popularity, was divided in three parts, as
“pre-COVID” (July 2017 to February 2020), COVID-19 “pre-
Omicron” (March 2020 to November 2021), and COVID-19
“Omicron” (December 2021 to July 2022), and then compared.
Results: The volume of searches for ageusia increased
in thepre-Omicronperiod and remained significantlyhigher
also during Omicron prevalence, though a significant
decrease (∼30%) occurred with Omicron lineages compared
to previous strains. The Google searches for hoarseness and
dysphonia were relatively similar between the pre-COVID
and pre-Omicron periods, but then significantly increased
during Omicron predominance. The Google searches for
pharyngitis and laryngitis decreased in the pre-Omicron
period, but then considerably increased following Omicron
emergence. Omicron endemic spread could be significantly

and independently predicted by the volume of searches for
pharyngitis, laryngitis and hoarseness.

Conclusions: The epidemiological burden of throat symp-
toms has considerably changed after Omicron emergence,
with a lower likelihood of developing chemosensory dys-
functions and enhanced risk of throat involvement.

Keywords: ageusia; COVID-19; dysphonia; laryngitis; phar-
yngitis; SARS-CoV-2.

Introduction

Coronavirus disease 2019 (COVID-19), a life-threatening
infectious disease that emerged at the end of 2019 and that
is sustained by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [1], is still placing a consider-
able burden on healthcare systems, societies, and econo-
mies, across the world. As with other types of viruses,
SARS-CoV-2 is subjected to a strong selection pressure to
escape natural or vaccine-induced immunity and contex-
tually increase its capacity to colonize the human host
[2]. As a result of this considerable evolutive pressure,
SARS-CoV-2 has accumulated a vast array of mutations in
its genome, that have gradually modified tropism, viru-
lence and pathogenicity [3, 4].

Reliable evidence has been provided that the overall
clinical severity of the recently emerged SARS-CoV-2
“Omicron” lineages seems lower compared to the previous
variants (especially alpha, beta and the most recent delta
strains), which is actually reflected in a lower risk of
developing severe and/or critical illness and thus needing
hospitalization and intensive care [5]. This lower patho-
genicity of the Omicron lineages has been attributed to
major propensity to colonize (and thereby reproduce in)
the upper respiratory tract, which makes severe lung
involvement and systemic complications less likely to
occur [6]. It is hence inherently conceivable that the higher
tropism of the Omicron lineages for the epithelia of the
upper respiratory tract would be associated with major
propensity to develop throat symptoms [7], the more
common of which are certainly ageusia, pharyngitis,
laryngitis, hoarseness and dysphonia [8]. This evidence
has been highlighted in some preliminary reports [9–11],
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although no definitive data have been provided that Omi-
cron lineages would cause a major burden of throat dis-
turbances. To further define this important aspect in
biology and clinical course of COVID-19, we conducted an
infodemiological analysis aimed at describing the recent
evolution of throat symptoms during the COVID-19
pandemic in the US.

Materials and methods

To investigate how throat symptoms may have changed throughout
the ongoing COVID-19 pandemic, thus including the emergence of the
highly mutated Omicron lineages, we have conducted an electronic
search in Google Trends (Google Inc. Mountain View, CA, US),
simultaneously using the medical search terms “ageusia, “hoarse-
ness”, “dysphonia” as well as “pharyngitis” and “laryngitis” (as
synonymises of sore throat), with geographical location set to “United
States”, within a period comprising the past 5 years (i.e., between July
2017 and July 2022). No further throat symptoms could be addressed,
since Google Trends only enables the use of five search terms for direct
comparisons. The weekly Google Trends score for each of these terms,
which reflects their search popularity on the Web, was downloaded
into a Microsoft Excel file (Microsoft, Redmond, WA, United States).
The whole search period was then divided in three parts, i.e., as “pre-
COVID” (from July 2017 to February 2020), COVID-19 “pre-Omicron”
(from March 2020 to November 2021), and COVID-19 “Omicron” (from
December 2021 to July 2022), based on US Centers for Disease Control
and Prevention (CDC) information [12]. Results of the weekly Google
Trends score were finally reported as median and interquartile range
(IQR). Weekly Google Trends scores were analyzed with Spearman’s

correlation and multiple linear regression analysis, whilst differences
in the volumeGoogle searches for thesefive throat symptoms in theUS
across the three different periods were compared with the Mann–
Whitney test (Analyse-it Software Ltd, Leeds, UK). The study was
conducted in accordance with the Declaration of Helsinki, under the
terms of relevant local legislation. This analysis was based on elec-
tronic searches in an open and publicly repository (Google Trends),
and thus no informed consent or Ethical Committee approval were
required.

Results

The main results of our infodemiological analysis are
summarized in Figure 1. The median value of the weekly
Google Trends score for the five common throat symptoms
displayed considerable variations throughout the study
period.

The volume of Google searches for ageusia increased
from a median value of 2 (IQR, 2-2) in the pre-COVID-19
period, up to 16 (IQR, 12-21; p<0.001) in the pre-Omicron
period, and remained significantly higher in the Omicron
period compared to pre-COVID baseline (11; IQR, 8-14;
p<0.001). Nonetheless, a significant decrease of nearly 31%
in the volume of Google searches could be noted after the
emergence of the Omicron lineages compared to previous
SARS-CoV-2 waves.

The median value of the weekly Google Trends score
for hoarseness did not vary significantly between the pre-

Figure 1: Weekly google trend score for ageusia”, “hoarseness”, “dysphonia”, “pharyngitis” and “laryngitis”, in the US during and before the
coronavirus disease 2019 (COVID-19) pandemic.
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COVID-19 (14; IQR, 13-15) and the pre-Omicron (14; IQR,
12-15) periods (p=0.071), but significantly increased after
emergence of the Omicron lineages (16; IQR, 16-17),
becoming significantly higher compared to both the
pre-COVID and pre-Omicron periods (p<0.001 for both
comparisons).

A similar trend was noted in the volume of Google
searches for dysphonia. Although the median Google
Trends score did not apparently vary between the pre-
COVID (9; IQR, 8-11) and pre-Omicron (9; IQR, 8-10;
p=0.055) or Omicron (11; IQR, 9-12; p=0.158) periods, the
volume of Google searches for this term was found to be
significantly increased comparing the pre-Omicron and
Omicron periods (p<0.001).

As concerns pharyngitis, the median weekly Google
Trends score of this symptom significantly decreased from
the pre-COVID (46; IQR, 41-50) to pre-Omicron (38; IQR, 32-
50; p=0.001) periods, but then significantly increased
during predominance of Omicron lineages (56; IQR, 51-62),
reaching values that were significantly higher compared to
both the pre-COVID and pre-Omicron periods (p<0.001 for
both comparisons).

The trend of Google searches for laryngitismirrored that
described for pharyngitis. Specifically, the median weekly
Google Trends scoreof this symptomsignificantlydecreased
from the pre-COVID (17; IQR, 13-21) to pre-Omicron (8; IQR,
6-12; p=0.001) periods, but then significantly increased
during predominance of Omicron lineages (21; IQR, 18-23),
reaching values that were significantly higher than both the
pre-COVID and pre-Omicron periods (p<0.001 for both
comparisons).

The evolution over time of the weekly Google Trends
score of all throat symptoms in the US based on the pre-
sumed epidemiological prevalence of the leading SARS-CoV-
2 variants in the country is summarized in Table 2. A constant
increase in the volume of Google searches over time could
be noted for symptoms like hoarseness, dysphonia, phar-
yngitis and laryngitis, whilst a clear reduction could be seen
for ageusia during the prevalence of Alpha and Omicron
lineages.

The Spearman’s correlation among the evolution of the
different symptoms over time is reported in Table 1, which
shows that significant associations could be found between
laryngitis and ageusia (r=−0.32; p<0.001), hoarseness
(r=0.67; p<0.001), dysphonia (r=0.12; p=0.049) and phar-
yngitis (r=0.83; p<0.001), as predictable, as well as between
pharyngitis and hoarseness (r=0.70; p<0.001) and between
dysphonia and hoarseness (r=0.42; p<0.001). In multiple
linear regression analysis, where the pre-Omicron and
Omicron periods were entered as dependent variable and
the weekly Google Trends score of the five throat symptoms

as independent variable, Omicron predominance was
significantly predicted by the volume of Web searches for
pharyngitis (p=0.01), laryngitis (p<0.001) and hoarseness
(p=0.002).

Discussion

The results of our infodemiological analysis provide a strong
support to biological data suggesting that SARS-CoV-2
is capable of colonizing throat structures, suggesting viral
tropism, virulence, pathogenicity and consequent symp-
toms have considerably changed over the course of the
pandemic (Table 2).

As regards the specific analysis of the trend of the five
throat symptoms that we have investigated, the most
intriguing pattern seems that of ageusia, which is reflective
of an increased burden of chemosensory dysfunctions that
is known to be rather frequently associated with
SARS-CoV-2 infection. Although we could not investigate
the volume of Web searches for anosmia, since only five
search terms can be simultaneously entered in Google
Trends, the burden of these two symptoms is constantly
associated, with a correlation up to 0.98, as we have
showed in a preliminary investigation [13]. Not surpris-
ingly, therefore, we found that the volume of Google
searches for ageusia increased by 8-fold after emergence of
the COVID-19 pandemic, though a nearly 30% decline in
median weekly Google Trends score was observed after the
Omicron lineages became dominant in the US. Notably,
this evidence is in keeping with previous reports, which

Table: Spearman’s correlation (and%confidence interval;%
CI) between theGoole Trends score of five common throat symptoms
before and after the coronavirus disease  (COVID-) pandemic
in the US.

Symptom Hoarseness Dysphonia Pharyngitis Laryngitis

Ageusia . (−.
to .)
p=.

−.
(−. to

.)
p=.

−. (−.
to .)
p=.

−.
(−.

to −.)
p<.

Hoarseness – . (.
to .)
p<.

. (. to
.)

p<.

. (. to
.)

P<.
Dysphonia – – . (−.

to .)
p=.

. (.
to .)
p=.

Pharyngitis – – – . (.
to .)
p<.
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also emphasized that the risk of developing acute or
persistent chemosensory dysfunctions may have
decreased since when the Omicron variant has replaced
previous SARS-CoV-2 strains [14, 15].

Voice disturbances, namely hoarseness, have not been
constantly reported as potential side effects or complica-
tions of SARS-CoV-2 infection despite viral neurotropism
[16, 17]. We showed here, however, that that the volume of
Google searches for hoarseness has apparently decreased
after the spread of COVID-19, though the median weekly
Google Trends score has instead increased during Omicron
predominance, by 14% compared to the pre-COVID period,
but up to 23% compared to the pre-Omicron period. It is
then not surprising that the pattern of Google searches for
dysphonia basically reflected that of hoarseness, with a
substantial increase in the median weekly Google Trend
score for this symptom reported during Omicron predom-
inance (i.e., ∼20% higher compared to the previous two
pre-COVID and pre-Omicron periods). There is no compa-
rable evidence for these two symptoms in the current
scientific literature to the best of our knowledge, though it
should now be acknowledged that infection by SARS-CoV-
2 Omicron lineages may be associated with voice alter-
ations during, and maybe even after, the infection period.

With respect to pharyngitis and laryngitis (used here as
synonymies of “sore throat” to provide a broader picture),
the evolution of the Google searches for these two symp-
toms is substantially comparable, mirroring a significant
reduction of the median weekly Google Trends score after
emergence of COVID-19, followed by a significant increase
(especially for laryngitis) during Omicron predominance
period. Specifically, the search volumes compared to the
pre-Omicron period increased by 1.5- and 2.6-fold,
respectively, with the spread of Omicron.

Taken together, the results of our analysis reveal that
the volume of Google searches for throat symptoms has
considerably varied during the past 5 years, as a conse-
quence of SARS-CoV-2 spread and, more recently, Omicron
predominance. Despite that chemosensory dysfunction
seems to have decreased compared to the COVID-19
pre-Omicron period, the virus still poses important

clinical and psychological burdens in this regard within
the general population, as revealed by our analysis which
allows estimating a prevalence 5-fold higher compared to
the pre-COVID period based on the volume of Google
searches. In keeping with preliminary reports, we also
found that the Web interest for other four common throat
symptoms (hoarseness, dysphonia, pharyngitis and
laryngitis) has consistently increased after Omicron line-
ages emerged and replaced the previous SARS-CoV-2
strains. Multiple linear regression analysis confirms this
evidence, wherein Omicron predominance was found to be
associated with a significantly higher volume of Google
searches for pharyngitis, laryngitis and hoarseness
compared to the previous pre-Omicron period. This inher-
ently means that virulence, tropism and probably also
pathogenicity may have indeed considerably changed as
SARS-CoV-2 has accumulated genomic mutations since its
first identification at the end of 2019.

There is certainly a plausible explanation for these
findings. Besides the large bulk of clinical evidence testi-
fying that the overall reduced severity of the Omicron
lineages, reflected by the decreased risks for need of oxy-
gen therapy, mechanical ventilation, intensive care, as
well as the cumulative risk of death, after the Omicron
lineages have become endemic worldwide, including in
the US [5,18,19], and irrespective of the vaccination status
[20] or previous natural immunity [21, 22]. Several lines of
biological evidence attest that Omicron lineages display
a lower replicative activity in the cells of the lower respi-
ratory tract compared to the previous SARS-CoV-2 variants
[23, 24].

The main reason underlying the higher tropism of
Omicron lineages for the cells of the upper respiratory tract
and the lower virulence in the lung tissue entails the fact
that the spike protein of Omicron seems to be less effi-
ciently cleaved compared to the Delta and ancestral
SARS-CoV-2 strains, thus implying reduced lung infectivity
[25]. Overall, what has become rather clear now is that
some mutations in the S1/S2 cleavage site within the spike
protein of the Omicron lineages cause suboptimal cleavage
of these subunits, which is then associatedwith substantial

Table : Evolution over time of the weekly Google Trends score (median and interquartile range) of throat symptoms in the US based on the
presumed epidemiological prevalence of the leading severe acute respiratory syndrome coronavirus  (SARS-CoV-) variants in the country.

Leading variantsa Period Ageusia Hoarseness Dysphonia Pharyngitis Laryngitis

Ancestral March  to January   (–)  (–)  (–)  (–)  (–)
Alpha February  to June   (–)  (–)  (–)  (–)  (–)
Delta July  to November   (–)  (–)  (–)  (–)  (–)
Omicron December  to July   (–)  (–)  (–)  (–)  (–)

aEstimated prevalence (i.e., >%).
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impairment of fusogenicity with host cells membrane,
lower replication efficiency in host cells expressing
Transmembrane Serine Protease 2 (TMPRSS2) and ulti-
mately decreased pathogenicity in the lung tissue [26].

In conclusion, the results of our infodemiological
analysis reveal that the epidemiological burden of throat
symptoms has considerably changed after Omicron emer-
gence, with lower likelihood of developing chemosensory
dysfunctions and enhanced risk of throat involvement.
This evidence would hence call for reinforced diagnostic,
preventive and therapeutic measures, in order limit the
unfavorable clinical and social consequences that may be
caused by acute or chronic (COVID-19 related) involvement
of the throat structure, but should also provide major
awareness that sudden onset of ageusia, pharyngitis,
laryngitis, hoarseness or dysphonia may be attributable to
SARS-CoV-2 infection, thus enabling an earlier diagnosis
and treatment of COVID-19, contextually contributing to
limiting viral spread.

Research funding: The authors received no funding for this
work.
Author contributions: All authors have accepted respo
nsibility for the entire content of this manuscript and
approved its submission.
Competing interests: Authors state no conflict of interest.
Informed consent: Not applicable.
Ethical approval: Not applicable.

References

1. Lippi G, Plebani M. The novel coronavirus (2019-nCoV) outbreak:
think the unthinkable and be prepared to face the challenge.
Diagnosis 2020;7:79–81.

2. Callaway E. The coronavirus is mutating – does it matter? Nature
2020;585:174–7.

3. Lippi G, Mattiuzzi C, Henry BM. Updated picture of SARS-CoV-2
variants and mutations. Diagnosis 2021;9:11–7.

4. Duarte CM, Ketcheson DI, Eguíluz VM, Agustí S,
Fernández-Gracia J, Jamil T, et al. Rapid evolution of SARS-CoV-2
challenges human defenses. Sci Rep 2022;12:6457.

5. ParedesMI, Lunn SM, FamulareM, Frisbie LA, Painter I, Burstein R,
et al. Associations between SARS-CoV-2 variants and risk of
COVID-19 hospitalization among confirmed cases in Washington
State: a retrospective cohort study. Clin Infect Dis 2022:ciac279.
https://doi.org/10.1093/cid/ciac279 [Epub ahead of print].

6. Suryawanshi RK, Chen IP,Ma T, Syed AM, Brazer N, Saldhi P, et al.
Limited cross-variant immunity from SARS-CoV-2 Omicron
without vaccination. Nature 2022;607:351–5.

7. Al-Swiahb JN, Motiwala MA. Upper respiratory tract and
otolaryngological manifestations of coronavirus disease 2019
(COVID-19): a systemic review. SAGE Open Med 2021;9:
20503121211016965.

8. Emerick KS, Deschler DG. Common ENT disorders. South Med J
2006;99:1090–9.

9. Iacobucci G. Covid-19: runny nose, headache, and fatigue are
commonest symptoms of omicron, early data show. BMJ 2021;
375:n3103.

10. Li A, Maier A, Carter M, Guan TH. Omicron and S-gene target
failure cases in the highest COVID-19 case rate region in Canada-
december 2021. J Med Virol 2022;94:1784–6.

11. Elibol E. Otolaryngological symptoms in COVID-19. Eur Arch
Otorhinolaryngol 2021;278:1233–6.

12. Centers for Disease Control and Prevention. What you need to
know about variants. Available from: https://www.cdc.gov/
coronavirus/2019-ncov/variants/about-variants.html [Accessed
23 Jul 2022].

13. Lippi G, Henry BM, Mattiuzzi C, Sanchis-Gomar F. Google
searches for taste and smell loss anticipate covid-19
epidemiology. medRxiv 2020:20228510. https://doi.org/10.
1101/2020.11.09.20228510.

14. Lippi G, Nocini R, Henry BM. Analysis of online search trends
suggests that SARS-CoV-2 Omicron (B.1.1.529) variant causes
different symptoms. J Infect 2022;84:e76–7.

15. Ullrich F, Hanoun C, Turki AT, Liebregts T, Breuckmann K,
Alashkar F, et al. Early report on the severity of COVID-19 in
hematologic patients infected with the SARS-CoV2 omicron
variant. Eur J Haematol 2022. https://doi.org/10.1111/ejh.
13818.

16. Lechien JR, Barillari MR, De Marrez LG, Hans S. Dysphonia in
COVID-19 patients: direct or indirect symptom? Am J Otolaryngol
2022;43:103246.

17. Yadav M, Singh A, Meena J, Sankar JM. A systematic review and
meta-analysis of otorhinolaryngological manifestations of
coronavirus disease 2019 in paediatric patients. J Laryngol Otol
2022;136:588–603.

18. Maslo C, Friedland R, Toubkin M, Laubscher A, Akaloo T, Kama B.
Characteristics and outcomes of hospitalized patients in South
Africa during the COVID-19 omicronwave comparedwith previous
waves. JAMA 2022;327:583–4.

19. Nyberg T, Ferguson NM, Nash SG, Webster HH, Flaxman S,
Andrews N, et al. Comparative analysis of the risks of
hospitalisation and death associated with SARS-CoV-2 omicron
(B.1.1.529) and delta (B.1.617.2) variants in England: a cohort
study. Lancet 2022;399:1303–12.

20. Modes ME, Directo MP, Melgar M, Johnson LR, Yang H,
Chaudhary P, et al. Clinical characteristics and outcomes among
adults hospitalized with laboratory-confirmed SARS-CoV-2
infection during periods of B.1.617.2 (delta) and B.1.1.529
(omicron) variant predominance - onehospital, California.MMWR
Morb Mortal Wkly Rep 2022;71:217–23. September 23, 2021, and
December 21, 2021-January 27, 2022.

21. Ridgway JP, Tideman S, Wright B, Robicsek A. Decreased risk of
coronavirus disease 2019-relatedhospitalization associatedwith
the omicron variant of severe acute respiratory syndrome
coronavirus 2. Open Forum Infect Dis 2022;9:ofac288.

22. Rothberg MB, Kim P, Shrestha NK, Kojima L, Tereshchenko LG.
Protection against the omicron variant offered by previous
SARS-CoV-2 infection: a retrospective cohort study. Clin Infect Dis
2022:ciac604. https://doi.org/10.1093/cid/ciac604
[Epub ahead of print].

23. Zhao H, Lu L, Peng Z, Chen LL, Meng X, Zhang C, et al. SARS-CoV-2
Omicron variant shows less efficient replication and fusion

Nocini et al.: Throat symptoms in COVID-19 489

https://doi.org/10.1093/cid/ciac279
https://www.cdc.gov/coronavirus/2019-ncov/variants/about-variants.html
https://www.cdc.gov/coronavirus/2019-ncov/variants/about-variants.html
https://doi.org/10.1101/2020.11.09.20228510
https://doi.org/10.1101/2020.11.09.20228510
https://doi.org/10.1111/ejh.13818
https://doi.org/10.1111/ejh.13818
https://doi.org/10.1093/cid/ciac604


activity when comparedwithDelta variant in TMPRSS2-expressed
cells. Emerg Microbes Infect 2022;11:277–83.

24. Hui KPY, Ho JCW, Cheung MC, Ng KC, Ching RHH, Lai KL, et al.
SARS-CoV-2 Omicron variant replication in human bronchus and
lung ex vivo. Nature 2022;603:715–20.

25. Suzuki R, Yamasoba D, Kimura I, Wang L, Kishimoto M, Ito J, et al.
Attenuated fusogenicity and pathogenicity of SARS-CoV-2
Omicron variant. Nature 2022;603:700–5.

26. KozlovM. Omicron’s feeble attack on the lungs couldmake it less
dangerous. Nature 2022;601:177.

490 Nocini et al.: Throat symptoms in COVID-19


	Evolution of throat symptoms during the COVID-19 pandemic in the US
	Introduction
	Materials and methods
	Results
	Discussion
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


