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Abstract

Objective: Allergic rhinitis is a type | hypersensitivity reaction of immunoglobulin E in the rhino-ocular mucosa. This study was
planned to demonstrate in patients with allergic rhinitis to evaluate changes in tear, nasal secretions, and blood osmolarity compared to
healthy individuals. Method: Forty allergic rhinitis patients, 25 patients with acute upper respiratory tract infections, and 26 healthy
participants were included in the study. Positive patients with allergic symptoms and skin prick test results were included in the
allergic rhinitis group. Tear, nasal secretion, and blood osmolarity values were examined for the 3 groups. Result: In patients with
allergic rhinitis, tear and nasal secretion osmolarity values were significantly higher in patients with acute upper respiratory tract
infections and those of the healthy participants (P = .001, P = .038). In blood osmolarity measurements, there was no statistical
difference between the groups (P = .489). In patients with allergic rhinitis, Schirmer test results were significantly shorter than
patients who had acute upper respiratory tract infection and those of the healthy participants (P = .001, P = .001). Patients with
allergic rhinitis and acute upper respiratory tract infections had significantly shorter Schirmer test results than in healthy parti-
cipants (P =.001, P =.001). Conclusion: Tear osmolarity was increased in allergic rhinitis patients, and this was thought to lead
to dry eye findings. In the presence of allergic rhinitis, nasal secretions were found more hyperosmolar than tears. Nasal secretion
osmolarity was higher in allergic rhinitis patients than in patients with acute upper respiratory tract infections and control group.
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Introduction important and is an easy method to measure when less tears
are present in dry eyes, and it is the simplest measurement
method for dry eye diagnosis and classification.”” Tear hyper-
osmolarity is caused by inflammatory factors that constitute

Allergic rhinitis is a type 1 hypersensitivity reaction resulting
from the development of immunoglobulin E in the rhino-
ocular mucosa due to allergens, and the diagnosis is made
by history and physical examination." Allergic rhinitis is char-
acterized by nasal obstruction, discharge, pruritus, sneezing,
and postnasal drip, due to inflammation of the nasal mucosa.! ' Faculty of Medicine, Department of Otorhinolaryngology, Bezmialem Vakif
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dry eye disease and is positively correlated with the severity of
the disease.® Tear osmolarity is in the range of 303 to
305 mOsm/L in normal eyes, whereas values above
316 mOsm/L are considered to be hyperosmolarity.” The aim
of this study is to investigate tear, nasal secretions, and blood
osmolarity of patients with allergic rhinitis and compared with
normal participants.

Materials and Methods

This is a prospective study with approval dated March 1, 2017,
and the decision number 5/11 was received from the Ethical
Board for Clinical Research at the Faculty of Medicine, Bez-
mialemVakif University. Written informed consents of all
patients were obtained.

The study included a total of 91 consecutive patients (40
patients with allergic rhinitis, 25 patients with acute upper
respiratory tract infection, and 26 control participants), who
applied to the Otorhinolaryngology and Ophthalmology out-
patient clinics during April to July 2017.

Criteria for excluding participants from this study were as
follows: use of steroids in the last 1 month and antihistamines
in the last 15 days, participants who had upper respiratory tract
infection, acute airway disease such as nonallergic eosinophilic
rhinitis or drug-induced rhinitis, asthma, and the presence of
unilateral or isolated polyp(s). Patients who were included in
the study did not have any disease that could lead to dry nose
and dry eye syndrome.

Cases were divided into 3 different groups: allergic rhinitis
group, acute upper respiratory tract infection group, and
healthy participants (control group).

Allergic rhinitis group: 40 allergic rhinitis patients (15 male,
25 female, age range 18-43 years, average age 29.7 + 8.6) who
have allergic rhinitis symptoms and were identified as having
an allergy against at least 1 active agent from the skin prick test
were included. Patients with allergic rhinitis have ongoing
symptoms. Symptoms and incidence rates of allergic rhinitis
patients were recorded.

Acute upper respiratory tract infection group: 25 patients
with acute upper respiratory tract infection (12 male, 13
female, age range 19-45 years, average age 32.2 + 7.2) were
included. Patients with acute upper respiratory tract infection
who had complaints of flu or cold, who had symptoms for 2 to 3
days, and who did not use any drugs were included in the study.
Symptoms and incidence rates of acute upper respiratory tract
infection patients were recorded (Table 1).

The control group consisted of 26 healthy people of similar
age and gender (13 male, 13 female, aged between 19 and
44 years, average age 33.7 + 9.1) who have normal ocular
examination except refractive disorders, without any history
of allergic disorders, systemic diseases, or drug consumption
and with negative skin prick test results. Since active nasal
secretion was not present in healthy participants, only tears and
blood osmolarity were evaluated in our study.

Schirmer I test (with topical anesthesia): here, 35-mm long
and 5-mm wide absorbant strips were used. The Schirmer I test

Table I. Symptoms of the Allergic Rhinitis Group (Group 1), the
Acute Upper Respiratory Tract Infection Group (Group 2), and Con-
trol Group (Group 3).

Symptoms Group | Group 2 Group 3 P

Stuffiness 67.5% (27/40) 72.2% (26/36) 25.7% (9/35) .027%

Runny nose 62.5% (25/40) 66.6% (24/36) 14.2% (5/35) .0001°

Sneeze 57.5% (23/40) 69.4% (25/36) 17.1% (6/35) .0003°

Itching of 62.5% (25/40) 11.1% (4/36)  8.5% (3/35) .0001°
the nose

Nasal discharge 32.5% (13/40) 33.3% (12/36) 5.7% (2/35) .0001°

?Independent samples test: P < .05
PIndependent samples test: P < .001.

result was expressed as the wet length of the strip measured after
5 minutes. The results below 6 mm were accepted as dry eye.®

Tear break-up time (TBUT) test: Two minutes after the
application of fluorescein dye, the TBUT is measured at the
slit lamp using the cobalt blue filter over the light source.
The patient was asked to blink once and then keep her/his eyes
open. Tear break-up time is defined as the time in seconds
between the patient’s last blink and the first appearance of a
random dry spot on the corneal surface. The test is repeated 3
times and the mean value is recorded.” A TBUT test score
below 10 seconds was accepted as abnormal.'”

Skin Prick Test

Standard allergen extracts of the brand Alyostal ST-IR (Staller
Genes S.A., Pans, France) were used for skin prick tests. Aller-
gen extracts were drawn into Quick test applicators with 8 heads
and were applied to the skin at the ventral side of the forearm,
after the testing site was cleansed with alcohol. We used hista-
mine (1 mg/mL) as a positive control and isotonic NaCl as a
negative control. The results were read 15 minutes after the
application. Test validity criteria were set as >3 mm for positive
controls and <3 mm for negative controls. A skin reaction with
an induration of 3 mm or more was accepted as positive.'! Four-
teen common allergens (Dermatophagoides pteronyssinus, Der-
matophagoides farina, cockroach, trees mix, grasses mix, pine,
cat feather, nuts, Penicillium mix, Cladosporium, cacao, egg,
wheat, and Alterina) plus a negative and a positive control were
applied to the skin of the forearm with two 8-headed applicators.

Tear and Nasal Secretion Osmolarity Measurement

When tear, nasal secretions, and blood osmolarity measurements
were taken, attention was paid not to complete any procedure
that would result in a different day, after a good sleep and rest
period, and before reflex tear stimulation on the day after the first
examinations and tests were performed. Measurements were
performed with a TearLab Osmolarity tester. We used a TearLab
Osmolarity device (TearLab Corporation, San Diego, Califor-
nia). The TearLab Osmolarity tester is a device that indirectly
measures values from 275 to 400 mOsm/L. Before the measure-
ment, the device was tested with its own calibration cartridge.
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Table 2. Demographic Data of the Groups.

Variables Group | Group 2 Group 3 P
Sex

Male I5 12 10

Female 25 14 I5 .641
Age (median) 29.7 + 8.6 322 +£ 72 33.7 £ 9.1 269
Age (range) 18-43 19-45 19-44
Tear osmolarity 312 + 10.1 mOsm/L 2935 + 7.8 mOsm/L 280 + 5.8 mOsm/L .001?
Nasal secretion osmolarity 3254 + 10.3 mOsm/L 310.2 + 6.7 mOsm/L - .038°
Blood osmolarity 284.6 + 6.6 mOsm/L 280.8 + 8.9 mOsm/L 281.2 + 7.5 mOsm/L 489
Schirmer | test

Right 10.7 + 9.9 mm/5dk 16.9 + 11.3 mm/5dk 35.3 + 12.1 mm/5dk .001*

Left 11.3 + 11.0 mm/5dk 18.6 + 11.0 mm/5dk 345 + 12.0 mm/5dk .001?
TBUT

Right 6.2 + 6.8 sec 1.7 £ 7.1 sec 23.7 + 6.1 sec .001*

Left 6.7 + 5.8 sec 13.8 + 6.7 sec 21.0 + 7.1 sec .001?

Abbreviation: TBUT, tear break-up time.
2One-way analysis of variance test: P < .001.
®One-way analysis of variance test: P < .05.

After calibration, disposable commercial cartridges were used
for each patient and measurement. In both groups, the tear sam-
ples were taken a few seconds after the device was moved from
the right eye to the left. Osmolarity measurements were made
from the nasal secretions in patients with allergic rhinitis and
upper respiratory tract infection. Tear samples were taken in
accordance with the guidelines of the TearLab Osmolarity
device so that reliable measurements were obtained, and the
resulting values were recorded in mOsm/L. The normal tear
osmolarity is between 280 and 295 mOsm/L and is equivalent
to normal blood osmolarity. The tear osmolarity lower limit for
light dry eyes was 305 mOsm/L, and the lower limit for tear
osmolarity for severe dry eye eyes was 316 mOsm/L.”"'! All
measurements were performed by the same researcher.

Statistical Analysis

The NCSS (Number Cruncher Statistical System) 2007& PASS
(Power Analysis and Sample Size) 2008 Statistical Software
(Utah) programs were employed for evaluating the data gathered
in the study. Besides using descriptive statistics (median, standard
deviation) in evaluating the data, the 1-way analysis of variance
(ANOVA) test was used for comparing the quantitative data and
for comparing the normally distributed parameters between
groups. The significance level was set at P <.001 and P <.05.

Result

The study included 91 patients (51 females [56.0%], 40 males
[43.9%] aged between 18 and 45 years, average age 32.8 +
9.1) who were examined in our clinic. The patients were
assigned into 3 groups: group 1 included 40 allergic rhinitis
patients; group 2 included 25 acute upper respiratory infection
patients, and group 3 included 26 healthy people.

The symptoms and frequencies of the groups were recorded
and compared with each other. Group 1 and 2 patients had

significantly more frequent symptoms than the control group
with 1-way ANOVA test (P < .05; Table 1). The results of
1-way ANOVA test compared with the mean ages and sex of
the 3 groups did not reveal any statistically significant differ-
ence (P = .641 and P = .269, respectively; Table 2).

In tear osmolarity measurements, there was a statistically
significant difference between the groups. In patients with
allergic rhinitis, tear osmolarity values were significantly
higher in patients with acute upper respiratory tract infections
and healthy participants (P = .001). In nasal secretion osmo-
larity measurements, a statistically significant difference was
observed between group 1 and group 2. In patients with allergic
rhinitis, nasal secretion osmolarity values were significantly
higher in patients with acute upper respiratory tract infections
(P = .038). In blood osmolarity measurements, there was no
statistically significant difference between the groups (P =
.489; Table 2 and Figure 1).

From Schirmer test results, a statistically significant differ-
ence was observed between the groups for the right and left
eyes. In patients with allergic rhinitis, the Schirmer test results
were significantly shorter compared to patients with acute
upper respiratory tract infection and those of the healthy parti-
cipants (P = .001, P = .001; Table 2 and Figure 1).

In tear break time results, there was a statistically significant
difference between the groups. In patients with allergic rhinitis,
patients with acute upper respiratory tract infection and those
of the healthy participants were significantly shorter in terms of
tear breakage time (P = .001, P = .001; Table 2 and Figure 1).

Discussion

In our study, tear osmolarity was observed in patients with
allergic rhinitis diagnosed by clinical symptoms and skin test.
For this reason, shortness of Schirmer test and tear breakage
time showed dry eye symptoms. This result is thought to be
caused by the inflammatory effects of an allergy. It was
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observed that nasal secretion osmolarity was higher in allergic
rhinitis patients compared to those with acute upper respiratory
tract infections. Allergic rhinitis and dry eye association are
known. The hyperosmolar nature of nasal secretions in the
presence of allergic rhinitis suggests the association of dry nose
with allergic rhinitis, which was described for the first time in
the literature. There were no changes in the results of allergic
rhinitis, acute upper respiratory tract infections, and blood
osmolarity in healthy individuals. This suggests that allergic
rhinitis and acute upper respiratory tract infections have only a
local inflammatory effect.''"'?

The nasal ocular reflex creates the interaction between the
nose and the eye. In order to support this reflex, it has been
shown that the use of a nasal spray is beneficial for ocular
symptoms of allergy after the eyes have been irrigated and after
unilateral irritation of the nasal mucosa and also that dry eye
symptoms in allergic rhinitis patients are significantly
improved by nasal steroid therapy.''™"

Lemp et al reported that tear osmolarity showed 73% sensi-
tivity and 92% specificity for dry eye syndrome.'? Tear hyper-
osmolarity is caused by inflammatory factors that constitute the
dry eye and is positively correlated with the severity of the
disease.® The severity of rheumatoid arthritis, a chronic infec-
tion, has been reported to be related to dry eye and tear hyper-
osmolarity.'®> Miserocchi et al reported the presence of tear
hyperosmolarity (mean value 322.90 + 33.39 mOsm/L) in the
presence of pemphigus, an autoimmune disease.'* Bunya et al
reported in 49 cases with Sjogren syndrome, the TearLab
Osmolarity System tear osmolarity was 314.5 mOsm/L. In this
study, tear osmolarity showed a significant and negative corre-
lation with both Schirmer I test and Ocular Surface Disease
Index."> In our study, mean tear osmolarity was 312 + 10.1
mOsm/L and nasal secretion osmolarity was 325.4 + 10.3
mOsm/L in patients with allergic rhinitis. Nasal secretion in
allergic rhinitis patients was more hyperosmolar than tears
(Table 2).

Aragona et al showed that hypotonic sodium hyaluronate
eye drops in dry eye patients with Sjogren syndrome may be
more useful than isotonic eye drops for the treatment of dis-
ease.'® Acute allergic rhinoconjunctivitis has been proven to

cause hyperosmolar tears due to the underlying inflammatory
process, and hypotonic artificial tear application has been
shown to prevent ocular surface damage by improving tear
osmolarity.'" In 1 study, hypertonic saline was shown to be more
effective in children with seasonal allergic rhinitis than normal
saline.'” In our study, we also observed hyperosmolarity in the
tear and nasal secretions with allergic rhinitis. In the presence of
allergic rhinitis, nasal secretions were found more hyperosmolar
than tears. When the results of this study are evaluated, dry nose
can be defined in the presence of allergic rhinitis, as is the case
with allergic rhinitis and dry eye. Investigations may be planned
to determine the effect of using hypotonic nasal wash solutions
for nasal symptoms of allergic rhinitis.

In our study, nasal secretion osmolarity was 325.4 +
10.3 mOsm/L in allergic rhinitis patients and nasal secretion
osmolarity in patients with acute upper respiratory tract infec-
tion was 310.2 + 6.7 mOsm/L. Nasal secretion osmolarity was
higher in allergic rhinitis patients than in patients with acute
upper respiratory tract infections. In a clinical practice
approach, examining the nasal secretion osmolarity values of
patients with nasal discharge may help to diagnose acute upper
respiratory tract infection in allergic rhinitis. Our study was the
first in the literature to examine osmolarity of tear, nasal secre-
tion, and blood in patients with allergic rhinitis.

Conclusion

Hyperosmolar effects on tear and nasal secretions are thought
to be due to the underlying local inflammatory causes of aller-
gic rhinitis. In the presence of allergic rhinitis, nasal secretions
were found more hyperosmolar than tears. Therefore, dry nose
can be defined in the presence of allergic rhinitis. The hyper-
osmolarity that is formed in nasal secretions is defined as the
coexistence of allergic rhinitis and dry nose for the first time
and comprehensive studies should be supported.

Authors’ Note

All procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iD

Alper Yenigun
Havvanur Bayraktar
Omer Faruk Ozer

https://orcid.org/0000-0001-9722-1333
https://orcid.org/0000-0001-5849-6633
https://orcid.org/0000-0002-9034-4805


https://orcid.org/0000-0001-9722-1333
https://orcid.org/0000-0001-9722-1333
https://orcid.org/0000-0001-9722-1333
https://orcid.org/0000-0001-5849-6633
https://orcid.org/0000-0001-5849-6633
https://orcid.org/0000-0001-5849-6633
https://orcid.org/0000-0002-9034-4805
https://orcid.org/0000-0002-9034-4805
https://orcid.org/0000-0002-9034-4805

Yenigun et al

References

1.

Yasui K, Asanuma F, Arimura A.Inhibitory effect of a TP-
receptor antagonist, S-1452, on antigen-induced nasal plasma
exudation in guinea pig model for allergic rhinitis. Pharmacology.
2001;63(2):65-70.

. Lebel B, Bousquet J, Morel A, Chanal I, Godard P, Michel FB.

Correlation between symptoms and the threshold for release of
mediators in nasal secretions during nasal challenge with grass-
pollen grains. J Allergy Clin Immunol. 1988;82(5 Pt 1):869-877.

. Yenigun A, Dadaci Z, Sahin GO, Elbay A. Prevalence of allergic

rhinitis symptoms and positive skin-prick test results in patients
with dry eye. Am J Rhinol Allergy. 2016;30(2):26-29.

. Dogru M, Gunay M, Celik G, Aktas A. Evaluation of the tear film

instability in children with allergic diseases. Cutan Ocul Toxicol.
2016;35(1):49-52.

. Burgess PI, Koay P, Clark P. SmartPlug versus silicone punctal

plug therapy for dry eye: a prospective randomized trial. Cornea.
2008;27(4):391-394.

. Potvin R, Makari S, Rapuano C. Tear film osmolarity and dry eye

disease: a review of the literature. Clin Ophthalmol. 2015;9:
2039-2047.

. Tomlinson A, Khanal S, Ramaesh K, Diaper C, McFadyen

A. Tear film osmolarity: determination of a referent for dry
eye diagnosis. /nvest Ophthalmol Vis Sci. 2006;47(10):
4309-4315.

. Lin PY, Tsai SY, Cheng CY, Liu JH, Chou P, Hsu WM.

Prevalence of dry eye among an elderly Chinese population
in Taiwan: the Shihpai Eye Study. Ophthalmology. 2003;
110(6):1096-1101.

10.

11.

12.

13.

14.

15.

16.

17.

. Savini G, Prabhawasat P, Kojima T, Grueterich M, Espana E,

Goto E. The challenge of dry eye diagnosis. Clin Ophthalmol.
2008;2(1):31-55.

McCarty C, Bansal AK, Livingston PM, Stanislavsky YL, Taylor
HR. The epidemiology of dry eye in Melbourne, Australia, his-
torical image. Ophthalmology. 1998;105(6):1114-1119.

Nitoda E, Lavaris A, Laios K, et al. Tear film osmolarity in
subjects with acute allergic rhinoconjunctivitis. /n Vivo. 2018;
32(2):403-408.

Lemp MA, Bron AJ, Baudouin C, et al. Tear osmolarity in the
diagnosis and management of dry eye disease. Am J Ophthalmol.
2011;151(5):792-798.

Tiirkyilmaz K, KiigiikaliTirkyilmaz A, Kurt A, Kurt EE, Sevim
MS, Oner V. Investigation of tear osmolarity in early rheumatoid
arthritis: relation to disease activity. Can J Ophthalmol. 2013;
48(4):235-239.

Miserocchi E, Iuliano L, Berchicci L, Bandello F, Modorati G.
Tear film osmolarity in ocular mucous membrane pemphigoid.
Cornea. 2014;33(7):668-672.

Bunya VY, Langelier N, Chen S, Pistilli M, Vivino FB, Massaro-
Giordano G. Tear osmolarity in Sjégren syndrome. Cornea. 2013;
32(7):922-927.

Aragona P, Di Stefano G, Ferreri F, Spinella R, Stilo A. Sodium
hyaluronate eye drops of different osmolarity for the treatment of
dry eye in Sjogren’s syndrome patients. Br J Ophthalmol. 2002;
86(8):879-884.

Marchisio P, Varricchio A, Baggi E, et al. Hypertonic saline is
more effective than normal saline in seasonal allergic rhinitis in
children. Int J Immunopathol Pharmacol. 2012;25(3):721-730.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 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 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /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 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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 [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


