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Abstract

Background The Bravo capsule allows monitoring of
esophageal acid exposure over a two-day period. Experi-
ence has shown that 24-32% of patients will have abnor-
mal esophageal acid exposure detected on only one of the
2 days monitored. This variation has been explained by the
effect of endoscopy and sedation. The aim of this study was
to assess the day-to-day discrepancy following transnasal
placement of the Bravo capsule without endoscopy or
sedation and to determine factors related to this variability.
Methods Bravo pH monitoring was performed by trans-
nasal placement of the capsule in 310 patients. Patients
were divided into groups based on the composite pH score:
both days normal, both days abnormal and only one of the
2 days abnormal. Lower esophageal sphincter (LES)
characteristics were compared between groups.

Results  Of the 310 patients evaluated, 60 (19%) showed a
discrepancy between the 2 days. A total of 127 patients had
a normal pH score on both days and 123 had an abnormal
pH score on both days. Of the 60 patients with a discrep-
ancy, 27 were abnormal the first day and 33 (55%) were
abnormal the second day. Patients with abnormal
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esophageal acid exposure on both days had higher degrees
of esophageal acid exposure and were more likely to have a
defective LES compared to those with an abnormal score
on only one day (35 vs. 83%, p = 0.027).

Conclusion Patients with a discrepancy between days of
Bravo pH monitoring have lower esophageal acid expo-
sure. Variability between the 2 days represents early
deterioration of the gastroesophageal barrier and indicates
less advanced reflux disease.
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Esophagus - pH monitoring - Manometry -

Wireless pH monitoring - Bravo capsule -

Esophageal motility - Lower esophageal sphincter (LES) -
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The Bravo pH capsule (Given Imaging Inc., Duluth, GA) is
a catheter-free system for ambulatory esophageal pH
monitoring. An advantage of this system compared to a
traditional nasoesophageal catheter is that it is more patient
friendly and therefore allows measurement of esophageal
acid exposure over a 48-h period. Previous reports have
shown that 24-32% of patients have a discrepancy in acid
exposure between the first and second 24-h monitoring
periods [1-3]. It has been postulated that this discrepancy is
related to the sedation used during endoscopic placement
of the Bravo capsule, which may cause increased acid
exposure early in the first 24-h monitoring period [4]. An
alternative hypothesis is that some patients with gastro-
esophageal reflux disease (GERD) may have day-to-day
variability in the amount of esophageal acid exposure. This
hypothesis is supported by studies using the nasoesopha-
geal pH catheter that showed a similar degree of discrep-
ancy on repeated 24-h pH tests [5]. The aim of this study
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was to assess the discrepancy in acid exposure measured on
day 1 and day 2 of Bravo pH monitoring following trans-
nasal insertion and manometric placement of the pH cap-
sule and to determine factors associated with this
variability.

Materials and methods

From 2003 to 2007, 475 patients referred for evaluation of
symptoms of GERD underwent ambulatory pH monitoring
using the Bravo capsule. The study population included
patients with no history of foregut surgery who had the
Bravo pH capsule placed transnasally without sedation and
who were monitored while off acid suppression therapy. A
total of 310 patients met these criteria.

Esophageal manometry

All patients underwent esophageal manometry using a
previously described technique [6]. In brief, a 12-French
8-channel water-perfused motility catheter (Arndorfer
Medical Specialties, Greendale, WI) was passed through
the anesthetized nostril after an overnight fast and the
position of the lower esophageal sphincter (LES) in cen-
timeters from the nostril was recorded using a commer-
cially available software program (Polygram® Net,
Medtronic Inc., Minneapolis, MN). Three manometric
characteristics of the LES were assessed: resting pressure,
total length, and abdominal length. The LES was consid-
ered defective when any or all of these components were
abnormal [7].

Technique of measuring esophageal acid exposure

Patients were instructed to discontinue proton pump
inhibitor medication 14 days and H2 blocker medication
3 days prior to pH monitoring and to avoid antacid medi-
cations during the study period. After an overnight fast, the
Bravo delivery device and the attached pH capsule were
inserted through an anesthetized nostril into the esophagus.
The pH capsule was advanced into the stomach to measure
gastric pH and then pulled back into the esophagus and
deployed 5 cm above the manometrically determined
upper border of the LES. Patients were asked to maintain a
diary of symptoms and to record the time that they retired
into bed in the evening and when they arose in the morn-
ing. They were instructed to remain in the upright or sitting
position until retiring to bed in the evening and to lie flat at
night if possible. They were asked to go about their normal
duties at home or work. They were to refrain from eating or
drinking between meals and avoid chewing gum and
smoking. One meal during the study was standardized and
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consisted of a hamburger, fries, and milkshake obtained at
a fast-food restaurant. The other meals were chosen from a
list of foods with a pH between 5 and 7. The meals were to
be consumed at one sitting and accompanied only by water,
milk, coffee, or tea. Carbonated beverages, alcohol, and
fruit drinks with a low pH were not allowed. At the end of
the recording period the data were downloaded from the
recording unit to a personal computer for analysis using a
commercially available software program (Polygram® Net,
Medtronic Inc., Minneapolis, MN). Components of pH
measurements and a composite pH score were used to
express esophageal acid exposure [8].

Data analysis and statistical methods

Values are reported as median and interquartile range
(IQR) unless otherwise indicated. Nonparametric tests
were used to compare continuous variables and the 3> test
was used to compare categorical variables. The Spearman
test was used to assess correlation, expressed as the cor-
relation coefficient R with 95% confidence intervals (CI). A
p value of less than 0.05 was considered statistically sig-
nificant. Statistical analyses were performed using Prism 4
statistical software (Graphpad, San Diego, CA).

Results

The study population consisted of 158 males and 152
females with a median age of 52 years (IQR: 42-63).
Esophageal acid exposure measured by Bravo pH moni-
toring on day 1 and day 2 are compared in Table 1.
Overall, there were no significant differences between day
1 and day 2 in any of the components or the composite pH
score. There was good correlation between acid exposure
measured on day 1 and day 2 for % total time pH <4 and
the composite pH score (Fig. 1). The composite pH score
was normal on both days in 127 patients (41%) and
abnormal on both days in 123 patients (40%). The score
was abnormal on only one of the 2 days in 60 patients
(19%). In patients who were abnormal on only 1 day, 55%
had the abnormal composite pH score on the second day. In
patients who were abnormal on both days, the composite
pH score was higher on day 2 in 54%. These differences
were not statistically significant (p = 0.71 and p = 0.70,
respectively).

To evaluate the severity of reflux in patients with an
abnormal composite pH score on only 1 day and those with
an abnormal pH score on both days, we compared the
frequency of abnormality for each of the components of pH
monitoring and the individual values for these components
from the worst day of reflux, defined as the day with the
highest composite pH score. Patients who had an abnormal
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Table 1 Comparison of esophageal acid exposure on day 1 and day 2
in all patients (n = 310)

Day 1 Day 2 p value*
% Total time pH <4 3.7 (1.0-9.9) 4.5 (0.9-9.7) 0.1679
% Upright time pH <4 4.5 (1.2-12.1) 4.8 (1.0-11.5) 0.5238
% Supine time pH <4 0.3 (0.0-5.9) 0.3 (0.0-6.30) 0.4963
Number of reflux 39 (13-74) 36 (14.5-76) 0.5746
episodes
Number of episodes 2 (0-7) 2 (0-7) 0.3869
>5 min
Longest reflux episode 10 (3-25) 9.0 (3.0-21.5) 0.3006

(min)

Composite pH score 13.1 (4.7-32.0) 14.4 (3.9-30.5) 0.6552

% Wilcoxon matched pairs test

A % Total Time pH < 4
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Fig. 1 Correlation between day 1 and day 2 for A % total time pH <4
and B composite pH score. The Spearman R correlation coefficients
were 0.94 (95% CI = 0.93-0.95, p <0.0001) and 0.83 (95%
CI = 0.79-0.86, p < 0.0001), respectively

score on both days had a higher frequency of abnormality
for each of the individual components (Fig. 2) and more
severe reflux confirmed by each of the six components and
the composite pH score (Table 2). Patients were divided
into ten groups of equal size (31 in each group) based on
the composite pH score on day 1, and the percentage of
patients with a discrepancy between day 1 and day 2 is
plotted in Fig. 3. Patients with a composite pH score less
than 8.7 and greater than 19.3 on day 1 had a low likeli-
hood of discrepancy.

There was a progressive decrease in LES length and
resting pressure starting with patients who were normal on
both days, followed by those who were abnormal on only
1 day, and ending with those who were abnormal on both
days (Table 3). There was also a progressive increase in the
prevalence of a defective LES (Fig. 4) and the number of
defective components (Table 4) when patients who were
normal on both days, those who were abnormal on only
1 day, and those who were abnormal on both days were
compared.

Discussion

Ambulatory pH monitoring when properly performed is a
critical tool in the management of patients suspected of
having GERD. Until recently this required a pH catheter
placed through the nose for 24 h causing discomfort, social
embarrassment, and restriction of patient activity during
the monitored periods [9]. This could lead to underesti-
mation of the amount of esophageal acid exposure that
would occur under more typical lifestyle circumstances.
With the introduction of the catheter-free Bravo pH

=3 Abnormal One Day
B Abnormal Both Days

100

Percent

Fig. 2 Frequency of an abnormal component on the worst day of
reflux in patients with a positive score on only one day and those with
a positive score on both days. There was a significant difference for
each individual component (p < 0.01,*p < 0.05, Fisher’s exact test)
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Table 2 Comparison of the
worst day of reflux between
patients with an abnormal

composite score on only one
day and those with an abnormal
score on both days

Components Abnormal score on Abnormal score on p value*
one day (n = 60) both days (n = 123)
% Total time pH < 4 6.3 (4.7-8.2) 15.1(10.2-21.4) <0.0001
% Upright time pH < 4 7.3 (4-9.8) 15.6 (9.6-23.2) <0.0001
% Supine time pH < 4 4.6 (0.2-7.6) 14.1 (3-28.2) <0.0001
Number of reflux episodes 46 (29-65) 91.5 (65.5-136) <0.0001
Number of episodes > 5 min 3 (2-6) 10 (6-14) <0.0001
Longest reflux episode (min) 17.5 (12-35.5) 28.5 (16.5-95) 0.0004
Composite pH Score 20.7 (16.5-26.3) 50.2 (30.5-69) <0.0001

* Mann—Whitney U test
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Fig. 3 The proportion of the patients who had a discrepancy between
day 1 and day 2. Patients were divided into ten groups of equal size
(31 in each group) based on the composite pH score on day 1, and the
percentage of patients with a discrepancy between day 1 and day 2 is
plotted. Fifty-one percent of patients with a pH score between 8.7 and
19.3 on the first day had a discrepancy between day 1 and day 2. In
contrast, of those who had a pH score of <8.7 or >19.3 on their first
day of monitoring, only 11% had a day-to-day discrepancy

capsule, these limitations are avoided. Patients have no
social embarrassment, less discomfort, and less interfer-
ence with activities of daily living [1].

These advantages of the Bravo capsule allow monitoring
of esophageal pH for longer periods of time. In practice,
patients are commonly monitored for 48 h and esophageal
acid exposure is calculated separately for the first and
second day and for the combined 48 h. Clinical experience
has shown that approximately 25-30% of patients will
have abnormal esophageal acid exposure detected on only
one of the 2 days of monitoring [1-3]. Our previous work
has shown that patients who have an abnormal composite
pH score on either day should be considered to have
increased esophageal acid exposure and reflux disease [10].

The reason for a discrepancy between the 2 days of
monitoring is incompletely understood. One proposed
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Fig. 4 The prevalence of a defective LES in patients with a normal
score on both days (17%), an abnormal score on only one day (35%),
and an abnormal score on both days (83%) (p < 0.0001 across all
three groups)

explanation is that endoscopy and sedation encourage
reflux [11]. Because of this, it has been suggested that the
first 6 h of recording after sedation and endoscopic place-
ment of the pH capsule should be excluded [4]. With this
exclusion, Bhat et al. [4] reported better agreement of the
results of the 2 days of monitoring but there were still a
significant number of patients with a discrepancy in the
results on day 1 and day 2. It appears that their rate of
discrepancy after excluding the first 6 h is similar to the
19% rate of discrepancy in our series of patients who had
the capsule placed transnasally without sedation. An
alternative explanation is that there are differences in the
severity of reflux disease between patients who are
abnormal on only 1 day and those who are abnormal on
both days. Our results support this hypothesis. Patients who
were abnormal on only 1 day had lower levels of esopha-
geal acid exposure by all components measured, and their
composite pH score was also significantly lower (21 vs. 50)
when compared to those who were abnormal on both days.

Table 3 Resting characteristics

S Normal score on Abnormal score on Abnormal score on  p value*
of the LES (n = 310) both days (n = 127) one day (n = 60)  both days (n = 123)
Overall length (cm) 2.9 (2.4-3.6) 2.7 (2.2-3.4) 2.3 (1.6-3.2) 0.0002
Abdominal length (cm) 1.8 (1.4-2.3) 1.6 (1.0-2.0) 1.2 (0.8-1.8) <0.0001
Resting pressure (mmHg) 14.9 (10.2-23.7) 13.7 (8.7-18.3) 9.2 (5.5-15.0) <0.0001

* Kruskal-Wallis test
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:l:r:;lfn?al ?;%u?:;?nzf Normal score on Abnormal score on Abnormal score on  p
characteristics (n = 310) both days (n = 127) one day (n = 60) both days (n = 123)

No defective components 105 (83%) 39 (65%) 21 (17%)

One defective component 15 (12%) 13 (22%) 45 (36%)

Two defective components 7 (5%) 6 (10%) 39 (32%) <0.0001*

Three defective components 0 (0%) 2 (3%) 18 (15%)

* 12 test

These findings are consistent with the observations of
Wiener et al. [5] who performed repeat catheter-based 24-h
esophageal pH monitoring. They found that there was a
low probability of inconsistent results between the two
monitoring periods in normal subjects and in those with
severe reflux disease (defined as a total time pH <4 above
9.4%), but in patients with milder degrees of reflux there
was a higher probability of having inconsistent results [5].
In our series, the highest likelihood of a discrepancy
between day 1 and day 2 occurred in patients with a pH
score on the first day between 8.7 and 19.3, where 51% had
a discrepancy. Patients with milder degrees of reflux and
those with the most severe reflux were much less likely
(11%) to have a discrepancy between day 1 and day 2.

In addition to having less severe reflux disease, patients
with a discrepancy between the 2 days of Bravo monitoring
also had less severe physiologic abnormalities on manometry.
The overall length of the LES and the resting LES pressure
were significantly greater in patients who were abnormal on
only 1 day compared to patients who were abnormal on both
days. Furthermore, patients that were abnormal on only 1 day
were more likely to have a manometrically normal LES
compared to those who were abnormal on both days.

In conclusion, when Bravo pH monitoring is performed
with transnasal placement of the pH capsule, thus elimi-
nating the effect of endoscopy and sedation, a discrepancy
between the results measured on day 1 and day 2 is less but
still exists. Factors associated with this discrepancy are the
severity of the esophageal acid exposure and the degree of
competency of the lower esophageal sphincter. Variability
between the 2 days of monitoring represents early deteri-
oration of the gastroesophageal barrier and indicates less
advanced reflux disease.

Disclosures Dr. Tom DeMeester is on the scientific advisory board
of Respiratory Technology Corp. and of Torax Medical Inc. Drs.
Ayazi, Hagen, Zehetner, Augustin, Oh, Sohn, S. DeMeester, and
Lipham have no conflicts of interest or financial ties to disclose.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

References

11.

. Pandolfino JE, Richter JE, Ours T, Guardino JM, Chapman J,

Kabhrilas PJ (2003) Ambulatory esophageal pH monitoring using
a wireless system. Am J Gastroenterol 98(4):740-749

. Tseng D, Rizvi AZ, Fennerty MB, Jobe BA, Diggs BS, Sheppard

BC, Gross SC, Swanstrom LL, White NB, Aye RW, Hunter JG
(2005) Forty-eight-hour pH monitoring increases sensitivity in
detecting abnormal esophageal acid exposure. J Gastrointest Surg
9(8):1043-1051; discussion 1051-1052

. Ahlawat SK, Novak DJ, Williams DC, Maher KA, Barton F,

Benjamin SB (2006) Day-to-day variability in acid reflux patterns
using the BRAVO pH monitoring system. J Clin Gastroenterol
40(1):20-24

. Bhat YM, McGrath KM, Bielefeldt K (2006) Wireless esopha-

geal pH monitoring: new technique means new questions. J Clin
Gastroenterol 40(2):116-121

. Wiener GJ, Morgan TM, Copper JB, Wu WC, Castell DO, Sin-

clair JW, Richter JE (1998) Ambulatory 24-hour esophageal pH
monitoring. Reproducibility and variability of pH parameters.
Dig Dis Sci 33(9):1127-1133

. Zaninotto G, DeMeester TR, Schwizer W, Johansson KE, Cheng

SC (1988) The lower esophageal sphincter in health and disease.
Am J Surg 155(1):104-111

. Ayazi S, Hagen JA, Chan LS, DeMeester SR, Lin MW, Ayazi A,

Leers JM, Oezcelik A, Banki F, Lipham JC, DeMeester TR,
Crookes PF (2009) Obesity and gastroesophageal reflux: quanti-
fying the association between body mass index, esophageal acid
exposure, and lower esophageal sphincter status in a large series
of patients with reflux symptoms. J Gastrointest Surg
13(8):1440-1447

. Ayazi S, Leers JM, Oezcelik A, Abate E, Peyre CG, Hagen JA,

DeMeester SR, Banki F, Lipham JC, DeMeester TR, Crookes PF
(2009) Measurement of gastric pH in ambulatory esophageal pH
monitoring. Surg Endosc 23(9):1968-1973

. Fass R, Hell R, Sampliner RE, Pulliam G, Graver E, Hartz V,

Johnson C, Jaffe P (1999) Effect of ambulatory 24-hour esoph-
ageal pH monitoring on reflux-provoking activities. Dig Dis Sci
44(11):2263-2269

. Ayazi S, Lipham JC, Portale G, Peyre CG, Streets CG, Leers JM,

Demeester SR, Banki F, Chan LS, Hagen JA, Demeester TR
(2009) Bravo catheter-free pH monitoring: normal values, con-
cordance, optimal diagnostic thresholds, and accuracy. Clin
Gastroenterol Hepatol 7(1):60-67

Bechtold ML, Holly JS, Thaler K, Marshall JB (2007) Bravo
(wireless) ambulatory esophageal pH monitoring: How do day 1
and day 2 results compare? World J Gastroenterol 13(30):
4091-4095

@ Springer



	Day-to-day discrepancy in Bravo pH monitoring is related to the degree of deterioration of the lower esophageal sphincter and severity of reflux disease
	Abstract
	Background
	Methods
	Results
	Conclusion

	Materials and methods
	Esophageal manometry
	Technique of measuring esophageal acid exposure
	Data analysis and statistical methods

	Results
	Discussion
	References



<<
  /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 1.3
  /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 149
  /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 0.15
    /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
  /CropGrayImages true
  /GrayImageMinResolution 149
  /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 0.15
    /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 true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


