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Abstract
Objective: Acute pulmonary embolism (PE) is one of the main causes of death and has a course as massive (MPE) or non-massive
(NMPE). The study investigates the indicator potential of Glucose to Potassium ratio (GPR) in the differential diagnosis of MPE
and NMPE.
Materials and Methods: The study was designed as a retrospective cross-sectional clinical cohort in patients with PE. A total
of 111 participants enrolled in the research separating two groups: MPE (n:54) and NMPE (n:67). The GPR was calculated by
dividing serum glucose by potassium levels and its results were compared with D-Dimer, Pulmonary Artery Pressure (PAP),
and C-Reactive Protein Test (CRP).
Results: D-Dimer was measured as 6.5± 5.7 µg/L in the MPE and found higher than the NMPE (3.9± 5.2 µg/L) (P= .019). CRP
(100± 83.5 to 30.9± 42.7 mg/L; P= .0001) and PAP (49.5± 11.9 to 34.8± 7.3 mmHg; P= .0001) were found increased in the
MPE. GPR strongly increased in the MPE (30.7± 7.5 to 24.9± 4.3; P= .0003) in line with CRP, D-Dimer and PAP. GPR showed
a stronger diagnostic value (AUC: 0.733; P= .00001; Sensitivity:72%; Spesifity:70%; Cut-off: 26.5). PAP and GPR showed
significant efficiency on occurrence of the MPE according to the binary logistic regression.
Conclusion: The GPR, as a novel and cheap marker, can be useful for diagnostic differentiation of MPE from NMPE, but weaker
than PAP and better than D-dimer.

Type of Study and Level of Evidence: Level-II, Retrospective clinical cohort study.
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Introduction
Acute pulmonary embolism (PE) represents the third most
common cause of cardiovascular death after myocardial infarc-
tion and stroke and its mortality is still extremely high in the
population. Short-term mortality rates in clinically diagnosed
PE patients vary between 3.9% and 12%.1 If sudden death
cases are included, mortality rates from PE are very high,
such as 20 to 25%.2 One-third of the affected patients with
PE is mostly diagnosed after the fifth day and this delay in
the diagnosis results in massive and permanent health problems.

The severity and risk categorization of PE is usually per-
formed by studying blood pressure, signs of increased right

ventricular overload on echocardiography, CT pulmonary angi-
ography, and biomarkers that indicate cardiac damage.3

However, these examinations are time-consuming and costly.
Early diagnosis and risk stratification are life-saving in PE.
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Early risk categorization will also reduce healthcare costs and
increase patient satisfaction.4

A neuroendocrine and inflammatory response occurs after an
acutely stressful event. After the hypothalamus-pituitary-adrenal
system is activated after stress, the release of counter-regulatory
hormones increases. Glucose and potassium metabolism is
affected as a result of these hormonal changes.5 In response to
stress hormones, the release of inflammatory mediators and
pro-coagulatory factors increases, and the use of glucose in
peripheral tissues decreases. Hyperglycemia increases further
due to the release of counter-regulatory hormones, and a
vicious cycle occurs by increasing pro-inflammatory and
pro-coagulatory cytokine secretion, inflammatory response, and
oxidative stress.6 In a recent study, it has been shown that
Glucose to Potassium ratio (GPR) can be a good indicator of vas-
ospasm and stress response in patients with subarachnoid hemor-
rhage.7 Pulmonary arterial pressure (PAP) was also used as one
of the criteria used in the differential diagnosis of massive pulmo-
nary embolism (MPE) and non-massive pulmonary embolism
(NMPE). Although many biomarkers were investigated in PE,
the parameters used in the differential diagnosis of MPE and
NMPE are limited.8,9

Given the increased stress response in the patients with PE,
stress hyperglycemia is commonly observed. Extracellular potas-
sium levels will decrease due to the increased release of the
counter-regulator hormone in the stress environment in PE.10

Considering all these physiological responses, we believe that
the evaluation of glucose and potassium values together can be
very useful in understanding the effects of both endocrine and
metabolic effects on the disease and its results. The present
study aimed to investigate whether the GPR has an indicator
potential and could be useful in the differential diagnosis of
MPE and NMPE to use in routine applications.

Materials and Methods

Study Design
The study was designed as a retrospective cross-sectional clinical
cohort. All the patients diagnosed with PE in the hospital were
included in the present study. They were selected from the
patients who were admitted to the emergency department with
PE between January 2018–December 2020. All the participants
were selected among the patients whose symptoms started
within the last 14 days and were confirmed by CT pulmonary
angiography. The demographic data of the patients, previous ill-
nesses, drug use history, and previous surgical operations were
searched from the hospital data. Standard transthoracic echocardi-
ography procedure was applied to all patients. This research study
were performed with the approval of the Ethical Committee of
Our Institution (ID:2021-158).

Study Enrollments
The patients without having an image of CT pulmonary angiog-
raphy or with an uncertain diagnosis of PE on CT pulmonary

angiography were excluded from the study. When the data of
the patients included in the study were examined, patients
with symptoms before the last 14 days were excluded from
the study. Patients whose clinical information and drug
history were unclear from the patient data were excluded
from the study. The followings as given in Figure 1 were
excluded from the study; not meeting inclusion (n:22), declined
to be a participant (n:8), ischemic heart disease (n:8), congestive
heart failure (n:3), chronic obstructive pulmonary (n:2), intersti-
tial lung disease (n:1), acute renal failure (n:3) and diabetic
ketoacidosis (n:2). After all inclusion and exclusion criteria
were applied, 49 patients were excluded and a total of 111
patients remained (MPE: 54, NMPE: 67).

Definitions
Pulmonary Artery Pressure (PAP) was measured by echocardi-
ography, although the gold standard remains measurements
taken directly right heart catheterization. It was calculated by
the formula: (PA-Systolic pressure+ 2xPA-Diastolic pressure)
/ 3. The pulmonary arterial systolic pressure (PA-Systolic pres-
sure) is derived (using the simplified Bernoulli equation) from
the peak velocity of the tricuspid regurgitant jet, as measured
by continuous wave Doppler, and the PA-Diastolic pressure
from the end diastolic velocity of the pulmonary regurgitant jet.

The severity of PE was classified as massive (MPE) and non-
massive (NMPE). The European Society of Cardiology
Guideline (ESC) was used for the differential diagnosis of
them.11 After confirming the diagnosis of PE with CT pulmonary
angiography, the differential diagnosis of MPE and NMPE was
completed. The MPE was determined as patients with pulmonary
embolism confirmed on CT pulmonary angiography, hypotension
or shock, right ventricular overload findings on echocardiography,
and increased cardiac troponin levels in the blood. Right, ventricu-
lar/left ventricle Ratio >0.6 or systolic PAP measured from the
peak tricuspid regurgitant velocity >30 mmHg on echocardiogra-
phy was accepted as right ventricular overload. Patients who
were hemodynamically stable andwithout signs of right ventricular
overload were included in the NMPE group.

Laboratory Data
Before CT angiography, blood samples were taken from the ante-
cubital vein with an atraumatic puncture from all patients with sus-
pected pulmonary embolism and immediately sent to the
laboratory. Peripheral venous blood samples were obtained from
all patients at admission for glucose, potassium, d-dimer, cardiac
troponins, and other routine laboratory parameters. A blood tube
containing ethylene-diamine-tetraacetic acid (EDTA) was used
for the hematological evaluation. The complete blood test, includ-
ing the differentials, was calculated using an automated blood cell
counter (Mindray BC 6800, China). The biochemical panel was
measured with Cobos 6000 (Roche Diagnostics, USA) autoana-
lyzer device. GPRwas obtained by dividing glucose level to potas-
sium level using the MS Excel program.
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Statistical Assessments
In this study, which we considered a P< .05 value to be statisti-
cally significant, statistical evaluation was performed with the
24th version of the SPSS Statistics for Windows program
(IBM Company, USA). The distribution normality was done
using Kolmagorov Smirnov, and all the results were shared as
mean± standard deviation since continuous variables were dis-
tributed normally. All the categorical variables were analyzed
with the chi-square test and given as frequency (%). Data com-
parisons between the MPE and NMPE were made using the
Student’s t-test. Correlation anaylsis was done by the
Spearman-correlation coefficients. In identifying predictor
parameters, we generated binary-logistic regression model
that includes significant variables according to univariate
assessment and they were presented with odds ratios and a
95% confidence interval (CI) (Table 1). Receiver operating
characteristic (ROC) curve analysis was performed and the

area under the curve (AUC) was estimated to evaluate the prog-
nostic prediction accuracy of GPR for the MPE against NMPE.

Results
In the demographic evaluation of the patients, there was no
difference in main factors such as age and gender, as shown in
Table 2. Similarly, there was no difference in terms of smoking

Figure 1. The Flow Chart for the selection and enrollment of study participants

Table 1. Logistic regression analysis for the MPE

Variables Odds ratio (95% confidence interval) P value

D-Dimer, µg/L 1.055 (0.967-1.152) .226
CRP, mg/L 0.099 (0.098-1.008) .595
PAP, mmHg 1.180 (1.086-1.282) .001
GPR *** 1.114 (1.025-1.210) .011

*Results are presented as odds ratios (95% confidence interval).
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habit and amount smoked. Thus, it was accepted that demograph-
ics did not have a bias effect on the study. Sodium,potassium, urea,
and creatinine values, which indicate the blood and circulation
metabolic values showed no difference in the groups (P> .05).

In the comparison ofMassive (n:54) and Non-Massive (n:67)
groups, D-Dimer levels were measured as 6.5± 5.7 µg/L in the
MPE and higher than the NMPE (3.9± 5.2 µg/L) (P= .019).
C-Reactive Protein Test (CRP) (100± 83.5 to 30.9± 42.7 mg/
L; P= .0001) and PAP (49.5± 11.9 to 34.8± 7.3 mmHg; P=
.0001) were also found as increased in the MPE group. GPR
increased very strongly in the MPE group (30.7± 7.5 to 24.9
± 4.3; P= .0003) in line with CRP, D-Dimer, and PAP.

In the ROC analyze of the diagnostic value of D-Dimer,
CRP, PAP and GPR for the MPE, as shown in Table 3, the
PAP parameter showed the strongest potantial (AUC: 0.851;
P= .00001; Sensitivity:77%; Spesifity: 84%; cut-off: 39.4).
CRP showed 74% sensitivity and 82% spesifity for MPE with
the cut-off value of 36.9 mg/L (AUC: 0.795; P= .0001). As it
is seen in the Figure 2, the GPR showed a stronger diagnostic
value (AUC: 0.733; P= .00001; Sensitivity:72%;
Spesifity:70%; Cut-off: 26.5) than D-Dimer (AUC: 0.705;
P= .00012; Sensitivity:69%; Spesifity:72%; Cut-off: 3.37 µg/
L). According to the analyze of the binary logistic regression
analyze, PAP and GPR showed significant efficiency on occur-
rence of the MPE, as given in Table 1 (Figure 2).

Discussion
To the best of our knowledge and literature, the present study is
the first research investigating the potential of the GPR in PE.

We found that the GPR, a novel index, is useful in the diagnos-
tic differentiation of MPE from NMPE, but weaker than PAP
and better than D-dimer. The GPR may be used as a diagnostic
index for separating the MPE/NMPE and will open new hori-
zons for physicians in this field.

We acknowledged PE that there is a strong relationship
between increased glucose levels and its poor prognosis.
Altabas et al. found a relationship between stress hyperglyce-
mia and pulmonary embolism location and embolism size.
These findings support the thesis that there is deeper stress in
MPE compared to NMPE.10 Many studies have been conducted
on the control of hyperglycemia especially in acute coronary
syndrome patients during intensive care follow-up. Keeping
the glucose level between 1.26 g/L and 1.80 g/L decreased
3-month, 1-year, and 3-year mortality in acute coronary syn-
drome. Moreover, the results in this study were independent
of the insulin protocol given.12 However, studies on more
strict control of glucose levels in acute coronary syndrome
than these ranges have shown that the mortality rate increases.
All these findings support that a certain level of control of stress
hyperglycemia will decrease mortality and morbidity rates.
Although the relationship between stress hyperglycemia and
the cardiovascular event has been well investigated, the rela-
tionship has not been demonstrated in pulmonary embolism.13

The potassium level is regulated by the ATP-Na/K pump on
the cell surface. Increased adrenergic hormones in the case of
stress up-regulate this pump and consequently the K+ level
decreases.14,15 Hyperglycemia due to increased catecholamine
due to stress in pulmonary embolism, insulin secretion, and intra-
cellular K+ uptake will have clinical consequences. Serum GPR
index is a very novel parameter that was analyzed in circulatory
diseases such as stroke and hemoraggia. Matano et al. reported
the GPR for the first time in their study. Matano et al. found a
strong relationship between vasospasm and GPR in cerebral
infarction.7 The results of Wu et al. in 2021, a very recent
study, reported that GPR was independently correlated with
adverse outcomes in patients with hemorrhagic manifestations
and noticed that the predictive value of hematoma volume was
significant. According to their results, it can be used as a prognos-
tic index for the prognosis of patients in long follow-ups.16

Shibata et al. reported an efficient correlation between GPR and
injury. In cases with a GPR of ≥50, the odds ratio was 4.079.
Therefore, they suggested GPR as a potential index for injury.
In the study of Fujiki et al. they analyzed the GPR index in the
patients with subarachnoid hemorrhage. They reported that calcu-
lating glucose and potassium values together as GPR rather than
alone is beneficial for evaluating this disease.17

In our study, we focused to differentiate between MPE and
NMPE using GPR concerning PAP, D-dimer, and CRP,
which have diagnostic value in PE. The similarity of demo-
graphic data greatly reduced bias. In the group comparison,
D-Dimer levels were higher in MPE than NMPE. As waited,
CRP and PAP were found as increased in the MPE group.
GPR increased very strongly in the MPE group in line with
CRP, D-Dimer, and PAP. In the diagnostic value analysis of
the MPE against NMPE, the PAP showed the strongest

Table 2. Laboratory findings of the groups of pulmonary embolism

Variables

Pulmonary embolism

P-valueMassive (n:54) Non-Massive (n:67)

Age, year 58.8± 15.7 56.4± 17.7 .596
Gender (F/M) 23/31 25/42 .527
Smoking (No/Yes) 25/29 34/33 .533
Package, year 17.8± 25.7 13.6± 18.9 .206
Glucose, mg/dL 128.1± 27.6 109.1± 17.3 .002
Potassium, mmol/L 4.2± 0.5 4.4± 0.4 .075
Sodium, mmol/L 136.9± 4.1 137.7± 3.3 .131
Urea, mg/dL 35.3± 14.3 32.2± 13.4 .386
Creatinine, mg/dL 0.8± 0.2 0.9± 0.3 .872
WBC, 109/L 11.2± 4.2 9.8± 3.6 .038
Neutrophyle, 8.3± 3.7 6.5± 2.9 .002
Platelet, 109/L 247.4± 99.4 260.2± 95.1 .621
D-Dimer, µg/L 6.5± 5.7 3.9± 5.2 .019
CRP, mg/L 100± 83.5 30.9± 42.7 .0001
PAP, mmHg 49.5± 11.9 34.8± 7.3 .0001
GPR *** 30.7± 7.5 24.9± 4.3 .0003

Abbreviations: WBC, White Blood Cell; CRP, C-Reactive Protein; PAP,
Pulmonary Arterial Pressure; GPR, Glucose to Potassium ratio.
Bold values means the significance of P < 0.005.
“Gender” and “smoking” parameters were analyzed by the Chi-Square test,
while the others (mean± standart deviation) were done using the independent
Student T-test.
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potential. The GPR showed a stronger diagnostic value than
D-Dimer. According to the binary logistic regression, PAP
and GPR showed efficiency in the occurrence of the MPE.

This study had several limitations. Initially, the study was
designed as a retrospective cohort study. We could not obtain
data on hormones such as insulin, corticosteroid,glucagon and cat-
echolamine, in addition to HbA1C levels to compare the diabetic
outcomes with the index. The analysis was conducted at a single-
center, resulting in a limited sample size.Despite all the limitations,

it is the first study investigating the relationship between GPR and
the severity of PE and will shed light on prospective studies. GPR
effectiveness can be evaluated more clearly with prospective and
multi-center studies by adding the control group.

Conclusion
The GPR increased strongly in the MPE in line with CRP,
D-Dimer, and PAP. Besides, the GPR showed a stronger

Table 3. The diagnostic value of D-Dimer, CRP, PAP, and GPR for MPE

Variables Area SEa Sigb

95% CI

SN (%) SP (%) Cut-offLower Upper

D-Dimer, µg/L 0.705 0.047 0.00012 0.61 0.80 69 72 3.37
CRP, mg/L 0.795 0.044 0.00001 0.71 0.88 74 82 36.9
GPR *** 0.733 0.046 0.00001 0.64 0.82 72 70 26.5
PAP, mmHg 0.851 0.038 0.00001 0.78 0.93 77 84 39.4

Abbreviations: C-Reactive Protein, PAP, Pulmonary Arterial Pressure; GPR, Glucose to Potassium ratio; SN, sensitivity; SP, Specificity; SE, Standart Error.
aUnder the nonparametric assumption.
bNull hypothesis: true area= 0.5.

Figure 2. The ROC Curve showing the diagnostic efficiency of D-Dimer, CRP, PAP, and GPR for massive pulmonary embolism.
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diagnostic value than D-Dimer. PAP and GPR showed effi-
ciency in the occurrence of the MPE. The GPR, as a novel
and cheap marker, can be useful for diagnostic differentiation
of MPE/NMPE, but weaker than PAP and better than D-dimer.
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hyperglycaemia indicates embolus size and localization in
patients with acute pulmonary embolism. Int J Endocrinol.
2020;20(4):3606757.

11. Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC
guidelines for the diagnosis and management of acute
pulmonary embolism developed in collaboration with the
European respiratory society (ERS) The task force for the
diagnosis and management of acute pulmonary embolism of the
European society of cardiology (ESC). Eur Heart J. 2020;41
(4):543‐603.

12. Malmberg K, Rydén L, Efendic S, et al. Randomized trial of
insulin-glucose infusion followed by subcutaneous insulin treat-
ment in diabetic patients with acute myocardial infarction
(DIGAMI study): effects on mortality at 1 year. J Am Coll
Cardiol. 1995;26(1):57‐65.

13. Lee JH, Huh JW, Hong S-B, et al. Prognostic value of blood bio-
markers in patients with unprovoked acute pulmonary embolism.
Ann Thorac Med. 2019;14(4):248.

14. Melek FE, Baroncini LAV, Repka JCD, Nascimento CS, Précoma
DB. Oxidative stress and inflammatory response increase during
coronary artery bypass grafting with extracorporeal circulation.
Braz J Cardiovasc Surg. 2012;27(1):61‐65.

15. Sadiq SMM, Dakhil MA, Dakhil ZA (ed). Effect of diabetes on
laboratory markers in patients with non-ST elevation acute coro-
nary syndromes. J Phys Conf Ser. 2021.

16. Wu X-Y, Zhuang Y-K, Cai Y, et al. Serum glucose and potas-
sium ratio as a predictive factor for prognosis of acute intrace-
rebral hemorrhage. J Int Med Res. 2021;49(4):03000
6052110096.

17. Fujiki Y, Matano F, Mizunari T, et al. Serum glucose/potassium
ratio as a clinical risk factor for aneurysmal subarachnoid hemor-
rhage. J Neurosurg. 2018;129(4):870‐875.

6 Clinical and Applied Thrombosis/Hemostasis

https://orcid.org/0000-0003-2313-1495
https://orcid.org/0000-0003-2313-1495

	 Introduction
	 Materials and Methods
	 Study Design
	 Study Enrollments
	 Definitions
	 Laboratory Data
	 Statistical Assessments

	 Results
	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


