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Abstract

Pulmonary embolism (PE) is an important cause of sudden death and is difficult to diagnose. Therefore unnecessary radiological
investigations are often resorted to. Although some inflammatory parameters in the hemogram have been found to play a role in
the diagnosis of PE, many parameters have not been adequately investigated. We aimed to evaluate potential inflammatory
parameters in hemogram in the diagnosis of PE and to determine the parameters with the highest diagnostic value. This sin-
gle-center, retrospective study was performed by evaluating | 14 cases with suspected PE admitted to the emergency department
between January 2017 and June 2022. Among |14 cases, 62 cases with a definitive diagnosis of PE by pulmonary computed
tomography angiography served as the PE group and 52 cases without PE served as the control group. Admission hemogram
parameters of both groups were recorded. Potential chronic diseases and acute conditions affecting hemogram were excluded
from the study. In the multivariate model; immature granulocyte (IG), neutrophil/lymphocyte ratio (NLR), monocyte % and
platelet large cell ratio (P-LCR) were found to be significantly and independently effective in differentiating cases with and without
PE (P<.05). Our findings suggest that high 1G, high NLR, high monocyte %, and low P-LCR values have diagnostic value in cases
with suspected PE. However the usability of IGs in the diagnosis of PE is a new finding. Hemogram is cheap, easily accessible, and
potential inflammatory biomarkers in hemograms may increase physicians’ awareness in the diagnosis of PE.
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efficiency. Therefore hemogram parameters have been investi-
gated in the diagnosis of PE recently because they are cheap and
easily accessible. Potential inflammatory biomarkers in the

Introduction

Pulmonary embolism (PE) most commonly develops when a
thrombus ruptures from a lower extremity vein and occludes
branches of the pulmonary artery. The annual incidence is 6

to 120 per 10 000 people. It has been determined to cause
60 000 to 100 000 deaths per year in the United States.' Due
to its nonspecific clinical presentation PE is difficult to diag-
nose. One of the main challenges in daily clinical practice is
actually to determine when PE should be suspected. Because
of these difficulties unnecessary thorax computed tomography
(thorax CT) has increased in recent years.” However, these
examinations are relatively costly, less feasible, and have
limited use in primary care hospitals.’ D-dimer, one of the lab-
oratory parameters is commonly requested in the diagnostic
phase but its poor specificity has limited its diagnostic
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hemogram can guide as useful markers both for explaining the
pathogenesis of thrombosis and for diagnosis in PE.*™

In one study, it was found that mean platelet volume (MPV)
and platelet distribution width (PDW) levels were significantly
higher in patients with PE and the use of MPV together with
D-dimer helped to diagnose PE.” In another study, neutrophil/
lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR)
showed significant efficacy in the diagnosis of high-risk PE.®

If hemogram parameters with high specificity can be deter-
mined, diagnostic difficulty will decrease and high probability
cases can be identified. For this purpose in our study, we
aimed to evaluate potential inflammatory parameters in hemo-
gram (such as neutrophil, monocyte, lymphocyte, platelet
indices, NLR, PLR, and immature granulocyte) in the diagnosis
of PE and to determine the parameters with the highest diagnos-
tic differentiation.

Material and Methods
Patient Population and Study Design

This single-center, retrospective study was performed by eval-
uating the cases who presented to the emergency department
of Medipol University Hospital between January 2017 and
June 2022 and suspected PE. The study was approved by the
ethics committee of Medipol University (E-10840098-772.02-
3115). Among 114 cases with suspected PE, 62 cases with
PE served as PE group and 52 cases without PE served as
control group. Demographic data of the cases, admission hemo-
gram parameters, and CT pulmonary angiography (CTPA)
reports were recorded.

Inclusion and Exclusion Criteria

Cases who were over 18 years of age had complete file and lab-
oratory records and underwent CTPA scan with suspicion of PE
at emergency department presentation were included in the study.

Exclusion criteria were being under 18 years of age, missing
data (incomplete file, laboratory, or imaging records), acute or
chronic renal failure, bone fractures, hematologic disease, rheu-
matic disease, significant active cardiac disease such as arrhyth-
mia and valvular heart disease, infection, and drug use affecting
hemogram parameters.

Computed Tomography Pulmonary Angiography

PE was confirmed by CTPA according to European Society of
Cardiology guidelines.’ After the reports were provided by the
radiologist, they were checked and confirmed by 2
pulmonologists.

Complete Blood Count and Inflammatory Marker
Evaluation

Hemogram data of the cases were obtained at the emergency
service application. Hemogram parameters were analyzed by

Hematology Analyzer (XN-1000, SYSMEX, Osaka, Japan).
Hematological parameters at the time of admission were
recorded. NLR was calculated as neutrophil count divided by
lymphocyte count and PLR was calculated as platelet count
divided by lymphocyte count.

Statistical Analysis

SPSS 28.0 program was used in the analysis. Mean, standard
deviation, median minimum-maximum, frequency, and ratio
values were used in descriptive statistics of the data. The distri-
bution of variables was measured with the Kolmogorov
Simirnov test. Independent sample t test and Mann-Whitney
U test were used to analyze quantitative independent data.
Chi-square test was used to analyze qualitative independent
data. The effect level was investigated by univariate and multi-
variate logistic regression. The effect level and cut-off value
were investigated by receiver operating characteristic (ROC)
curve. Cut-off values were determined by Youden Index.
Kappa agreement test was used for agreement analysis. A
value of P<.05 was considered significant.

Results

The main characteristics of the cases are summarized in Table 1.

Sixty-four (56.1%) male and 50 (43.9%) female of 114 cases
were evaluated in the study. The mean age of 52 patients
without PE was 45.5. The mean age of 62 patients with PE
was 52.4 (median 48.5). The age of the cases in the group
with PE was significantly higher than the group without PE
(P<.05). The gender of the cases in with and without PE did
not differ significantly (P>.05).

Red cell distribution width (RDW), neutrophil, monocyte,
monocyte %, immature granulocyte (IG), NLR, and PLR
parameters were significantly higher in the group with PE
than in the group without PE (P<.05). PDW, MPV, platelet
large cell ratio (P-LCR), and lymphocyte value were signifi-
cantly lower in the group with PE than in the group without
PE (P<.05). Hemoglobin, platelet, plateletcrit (PCT), and
other hemogram parameters were not significantly different in
the group with and without PE (P> .05).

Logistic regression analysis of risk factors predicting PE is
given in Table 2. Significant and independent efficacy of
P-LCR, monocyte %, IG, and NLR values was observed in sep-
arating cases with and without PE in the multivariate model
(P<.05).

An ROC curve analysis of IG, NLR, monocytes %, and P-LCR
parameters was performed to predict PE (Figure 1). Significant
efficiency of IG (area under the curve 0.777 [0.688-0.867]),
NLR (area under the curve 0.778 [0.686-0.871]), monocyte %
(area under the curve 0.684 [0.581-0.788]), and P-LCR (area
under the curve 0.643 [0.537-0.750]) parameters was observed
in the differentiation of PE and non-PE cases.

The cut-off value for IG was 0.035 (sensitivity 64.2% and
specificity 76.5%). The cut-off value for NLR was 2.13 (sensi-
tivity 80.6% and specificity 69.2%). The cut-off value for
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Table |. Demographic and Laboratory Data of the Cases.

Pulmonary embolism (—)

Pulmonary embolism (+)

Mean + SD/n-% Median Mean+ SD/n-% Median P
Age (years) 45.5 + 12.8 45.0 52.4 + 15.6 48.5 .040
Sex Male 25 48.1% 39 62.9% 112
Female 27 51.9% 23 37.1%
Hb (g/dL) 13.8 + 1.9 13.7 13.3 + 1.9 13.4 121
PLT (I03Ip.L) 252.6 + 50.1 254.0 261.1 + 87.1 2375 .562
RDW (fL) 384 + 53 384 41.0 + 74 4].1 .009
PDW (fL) 1.5 + 1.8 1.2 10.8 + 1.7 10.5 .028
MPV (fL) 10.1 + 0.9 10.1 9.7 + 0.8 9.6 013
P-LCR (%) 26.0 + 73 253 22.4 + 6.5 21.2 .009
PCT (fL) 0.25 + 0.05 0.26 0.25 + 0.08 0.23 126
Neutrophil (I03Ip.L) 4.9 + 1.6 49 7.1 + 29 6.6 <.001
Lymphocyte (10°/uL) 34 + 57 2.6 2.0 + 0.8 2.0 <.001
Monocyte (I03IuL) 0.86 + 1.36 0.60 0.90 + 0.36 0.85 <.001
Monocyte (%) 7.0 + 2.3 7.0 8.8 + 2.7 8.7 <.001
IG (I03IuL) 0.03 + 0.02 0.02 0.05 + 0.03 0.05 <.001
NLR 222 + 1.68 1.77 4.07 + 2.97 3.48 <.001
PLR 114.3 + 78.7 97.0 149.6 + 83.4 127.1 .002

A value of P<.05 was considered significant.

Abbreviations: Hb, hemoglobin; IG, immature granulocyte; MPV, mean platelet volume; NLR, neutrophil/lymphocyte ratio; PCT, plateletcrit; PDW, platelet
distribution width; P-LCR, platelet large cell ratio; PLR, platelet/lymphocyte ratio; PLT, platelet; RDWV, red cell distribution width; SD,standard deviation.

Table 2. Logistic Regression Analysis of Risk Factors Predicting
Pulmonary Embolism.

Multivariate model

OR 95% Cl P
IG (10%/uL) >100 >100 - >100 <001
NLR 1.6l 115 - 2.24 .005
Monocyte (%) .54 1.20 - 1.96 001
P-LCR (%) 0.89 0.8l - 0.98 014

A value of P<.05 was considered significant.
Abbreviations: Cl, confidence interval; IG, immature granulocyte; NLR,
neutrophil/lymphocyte ratio; OR, odds ratio; P-LCR, platelet large cell ratio.

monocyte % was 7.25 (sensitivity 74.2% and specificity
63.5%). The cut-off value for P-LCR was 22.05 (sensitivity
58.5% and specificity 68.0%).

The relationship between IG, NLR, monocyte %, and P-LCR
parameters and the probability of PE is shown in Figure 2. It
was observed that the probability of PE increased as IG,
NLR, and monocyte % increased. It was observed that as
P-LCR decreased, the probability of PE increased.

Discussion

In our study, the role of potential inflammatory hemogram
parameters in the diagnosis of PE was investigated. We found
a significant and independent relationship between IG, NLR,
monocyte %, and P-LCR values in predicting PE.

IG are neutrophil precursors including metamyelocytes,
myelocytes, and promyelocytes and high IG values indicate
an enhanced bone marrow activity.'®!" It has been previously

investigated as a prognostic inflammatory parameter in sepsis,
acute respiratory distress syndrome, pancreatitis, coronavirus
disease 2019 (COVID-19)."'~"3 Kong et al'* found that imma-
ture granulocytes were associated with early mortality in PE.
However to our knowledge, IGs have not been investigated in
the diagnosis of PE. In our study, we found that IG count
was a significant and independent parameter in the diagnosis
of PE. High IG count in hemogram may be a new inflammatory
parameter in the diagnosis of PE.

In PE, there is evidence of neutrophil and macrophage infil-
tration in the pulmonary artery wall.'> The inflammatory
response from platelets, leukocytes, and endothelial cells
leads to an increase in platelet activation and neutrophil recruit-
ment.”'®!7 In some studies conducted in this context, NLR and
PLR were found to be significant in PE severity assessment.”"'®
We have not yet identified enough research in diagnostic eval-
uation. In one study, NLR was found to be a significant param-
eter in the diagnosis of venous thromboembolism (VTE) while
PLR was not evaluated."®

Although Celik ef a/*° found these 2 parameters higher in the
PE group they did not find a significant relationship in the diag-
nosis of PE. In our study, we found NLR as a significant and
independent parameter in predicting PE. NLR may be a guide
in diagnosis as well as in PE severity.

Monocytes are known to express tissue factor, represent
approximately 30% of leukocytes in venous thrombus and
are involved in the modulation of venous thrombus resolu-
tion.”! Monocyte count has been investigated in studies to
assess the severity of PE and it has been emphasized that it
may have some predictive value for VTE.*> Wypasek
et al”® found that VTE was associated with increased mono-
cyte count. Rojnuckarin er a** found that monocyte counts
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Figure 1. ROC curve of IG, NLR, monocyte %, and P-LCR to predict PE. IG is presented with an AUC of 0.777 with sensitivity of 64.2% and
specificity of 76.5%. NLR is presented with an AUC of 0.778 with sensitivity of 80.6% and specificity of 69.2%. Monocyte % is presented with an
AUC of 0.684 with sensitivity of 74.2% and specificity of 63.5%. P-LCR is presented with an AUC of 0.643 with sensitivity of 58.5% and
specificity of 68%. Abbreviations: AUC, area under the curve; IG, immature granulocyte; NLR, neutrophil/lymphocyte ratio; PE, pulmonary
embolism; P-LCR, platelet large cell ratio; ROC, receiver operating characteristic curve.

were significantly higher in solid tumor patients with VTE
compared to patients without VTE. These studies were not
specific for PE. In our study, we found a significant and inde-
pendent relationship between the increase in monocyte per-
centage and the presence of PE. Our findings and the
literature suggest that the number and percentage of mono-
cytes in hemogram may be a parameter worth investigating
in the diagnosis of PE.

One of the key factors for the development of PE is the con-
tribution of platelet to clot formation.>> Thrombus formation is
the result of abnormalities of blood flow, vascular wall, and
blood components. Inflammation causes endothelial damage
and affects blood components by increasing procoagulants
and inhibiting anticoagulant pathways.?>’ From this point of
view, platelet indices which are markers of platelet activation,
may guide the diagnosis of PE.

Braekkan et al*® identified high MPV as a risk factor for
unprovoked PE in their study. However in some studies no sig-
nificant association was found between MPV and PE diagno-
sis.?®?° In their systematic review, Lin ef al’ stated that
although MPV is predictive in the diagnosis and severity assess-
ment of PE, there may be research results resulting from differ-
ent effects of MPV in patients with different risk levels for PE.

In another study, Moharamzadeh et al*° found no increase or
difference in MPV, PDW, and P-LCR among platelet indices
in patients with PE.

In our study, we did not find a significant relationship
between the diagnosis of PE and platelet markers such as
MPV, PDW, and PCT. However there was a significant and
independent relationship between the diagnosis of PE and
low P-LCR. P-LCR is the percentage of all platelets with a
volume greater than 12 fL in the bloodstream and appears to
be more sensitive to changes in platelet size than MPV.>"!
This parameter which has not been adequately researched
about PE, may guide the diagnosis of PE.

The biomolecular mechanism underlying the association
between RDW and PE is unknown and is thought to be due
to its association with acute inflammatory markers and
changes in blood viscosity.>? It has generally been investigated
as a prognostic marker, but Celik ef a/*° found that RDW pre-
dicts the diagnosis of PE with high specificity. To our knowl-
edge, this parameter has not been investigated in another
study in terms of PE diagnosis. In our study, we found no sig-
nificant association between RDW and the presence of PE. This
result shows that the available evidence is insufficient for the
evaluation of the diagnostic value of RDW.
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Figure 2. 1G, NLR, monocyte %, and P-LCR values to estimate the probability of PE. Abbreviations: |G, immature granulocyte; NLR,
neutrophil/lymphocyte ratio; PE, pulmonary embolism; P-LCR, platelet large cell ratio.

Our study had some limitations: being retrospective, exclu-
sion of a high number of patients because hemogram parame-
ters are affected by many diseases, and being single centered.
However, its strengths include reviewing many parameters
emphasized to be missing in the literature and mentioning
new parameters that have not been investigated. New markers
and prospective, multicenter studies are needed to confirm or
exclude PE.

Conclusion

In conclusion, this study examined the relationship between
parameters that can be obtained from complete blood count
and the diagnosis of PE. We found that high IG, high NLR,
high monocyte %, and low P-LCR values have diagnostic
value in suspected PE cases. The usability of IGs in the diag-
nosis of PE is a new finding. However further research is
needed to determine its reliability and stability. In this way,
physicians can increase their vigilance with hemogram data
to detect suspected PE.
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available from the corresponding author on reasonable request.

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.

Informed Consent

Because all patient data were de-identified in this retrospective study,
patients’ informed consent was waived.

Author Contribution

GK contributed to writing—original draft, formal analysis, data cura-
tion, and conceptualization; OG to writing—review & editing,
formal analysis, and conceptualization; EA to writing—review &
editing, methodology, and formal analysis; BK to review & editing,
visualization, and conceptualization; GS to review & editing and visu-
alization; and MD to formal analysis and data curation.

ORCID iD

Gokhan Karakurt (/2 https:/orcid.org/0000-0001-5327-4687


https://orcid.org/0000-0001-5327-4687
https://orcid.org/0000-0001-5327-4687

Clinical and Applied Thrombosis/Hemostasis

References

1.

10.

11.

13.

14.

15.

16.

Freund Y, Cohen-Aubart F, Bloom B. Acute pulmonary embo-
lism: a review. JAMA. 2022;328(13):1336-1345.

. Righini M, Robert-Ebadi H. Diagnosis of acute pulmonary embo-

lism. Hamostaseologie. 2018;38(1):11-21.

. Lin W, Wu Y, Lu X, Hu Y. Association between mean platelet

volume and pulmonary embolism: a systematic review and meta-
analysis. Aging (Albany NY). 2021;13(13):17253-17273.

. Pogorzelska K, Kretowska A, Krawczuk-Rybak M, Sawicka-

Zukowska M. Characteristics of platelet indices and their prognostic
significance in selected medical condition — a systematic review.
Adv Med Sci. 2020;65(2):310-315.

. HuJ, Cai Z, Zhou Y. The association of neutrophil-lymphocyte ratio

with venous thromboembolism: a systematic review and meta-
analysis. Clin Appl Thromb Hemost. 2022;28:10760296221130061.

. Phan T, Brailovsky Y, Fareed J, Hoppensteadt D, Iqbal O, Darki

A. Neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios
predict all-cause mortality in acute pulmonary embolism. Clin
Appl Thromb Hemost. 2020;26:1076029619900549.

. Huang J, Chen Y, Cai Z, Chen P. Diagnostic value of platelet

indexes for pulmonary embolism. Am J Emerg Med. 2015;33(6):
760-763.

. Kurtipek E, Biiyiikterzi Z, Biiylikterzi M, Alpaydin MS, Erdem

SS. Endothelial dysfunction in patients with pulmonary thrombo-
embolism: neutrophil to lymphocyte ratio and platelet to lympho-
cyte ratio. Clin Respir J. 2017;11(1):78-82.

. Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC guide-

lines for the diagnosis and management of acute pulmonary embo-
lism developed in collaboration with the European Respiratory
Society (ERS). Eur Heart J. 2020;41(4):543-603.
Georgakopoulou VE, Makrodimitri S, Triantafyllou M, et al.
Immature granulocytes: innovative biomarker for SARS CoV 2
infection. Mol Med Rep. 2022;26(1):217.

Lipinski M, Rydzewska G. Immature granulocytes predict severe
acute pancreatitis independently of systemic inflammatory
response syndrome. Prz Gastroenterol. 2017;12(2):140-144.

. Ayres LS, Sgnaolin V, Munhoz TP. Immature granulocytes index

as early marker of sepsis. Int J Lab Hematol. 2019;41(3):392-396.
Huang Y, Xiao J, Cai T, et al. Immature granulocytes: a novel bio-
marker of acute respiratory distress syndrome in patients with
acute pancreatitis. J Crit Care. 2019;50:303-308.

Kong T, Park YS, Lee HS, et al. Value of the Delta Neutrophil Index
for predicting 28-day mortality in patients with acute pulmonary
embolism in the emergency department. Shock. 2018;49(6):649-657.
Eagleton MJ, Henke PK, Luke CE, et al. Southern Association for
Vascular Surgery William J. von Leibig Award. Inflammation and
intimal hyperplasia associated with experimental pulmonary
embolism. J Vasc Surg. 2002;36(3):581-588.

JoJY, Lee MY, Lee JW, Rho BH, Choi WI. Leukocytes and sys-
temic inflammatory response syndrome as prognostic factors in
pulmonary embolism patients. BMC Pulm Med. 2013;13(1):74.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Herter JM, Rossaint J, Zarbock A. Platelets in inflammation and
immunity. J Thromb Haemost. 2014;12(11):1764-1775.

Ates H, Ates I, Kundi H, Yilmaz FM. Diagnostic validity of hema-
tologic parameters in evaluation of massive pulmonary embolism.
J Clin Lab Anal. 2017;31(5):¢22072.

Farah R, Nseir W, Kagansky D, Khamisy-Farah R. The role of
neutrophil-lymphocyte ratio, and mean platelet volume in detect-
ing patients with acute venous thromboembolism. J Clin Lab
Anal. 2020;34(1):¢23010.

Celik A, Ozcan IT, Giindes A, et al. Usefulness of admission
hematologic parameters as diagnostic tools in acute pulmonary
embolism. Kaohsiung J Med Sci. 2015;31(3):145-149.

von Briihl ML, Stark K, Steinhart A, et al. Monocytes, neutro-
phils, and platelets cooperate to initiate and propagate venous
thrombosis in mice in vivo. J Exp Med. 2012;209(4):819-835.
Xue J, Ma D, Jiang J, Liu Y. Diagnostic and prognostic value of
immune/inflammation biomarkers for venous thromboembolism: is
it reliable for clinical practice? J Inflamm Res. 2021;14:5059-5077.
Wypasek E, Padjas A, Szymanska M, Plens K, Siedlar M, Undas
A. Non-classical and intermediate monocytes in patients following
venous thromboembolism: links with inflammation. Adv Clin Exp
Med. 2019;28(1):51-58.

Rojnuckarin P, Uaprasert N, Sriuranpong V. Monocyte count
associated with subsequent symptomatic venous thromboembo-
lism (VTE) in hospitalized patients with solid tumors. Thromb
Res. 2012;130(6):€279-e282.

Braekkan SK, Mathiesen EB, Njelstad I, Wilsgaard T, Stermer J,
Hansen JB. Mean platelet volume is a risk factor for venous
thromboembolism: the Tromse Study, Tromse, Norway. J
Thromb Haemost. 2010;8(1):157-162.

Kése N, Yildim T, Akin F, Yildimm SE, Altun 1. Prognostic role
of NLR, PLR, and LMR in patients with pulmonary embolism.
Bosn J Basic Med Sci. 2020;20(2):248-253.

Aksu K, Donmez A, Keser G. Inflammation-induced thrombosis:
mechanisms, disease associations and management. Curr Pharm
Des. 2012;18(11):1478-1493.

Hilal E, Neslihan Y, Gazi G, Sinan T, Zeynep Ayfer A. Does the mean
platelet volume have any importance in patients with acute pulmonary
embolism? Wien Klin Wochenschr. 2013;125(13-14):381-385.
Kostrubiec M, Labyk A, Pedowska-Wtoszek J, et al. Mean platelet
volume predicts early death in acute pulmonary embolism. Heart.
2010;96(6):460-465.

Moharamzadeh P, Rahmani F, Foroughifar S, Shahsavarinia K.
Reliability of platelet indices for diagnosing pulmonary embolism;
a brief report. Adv J Emerg Med. 2019;3(3):e27.

Gao Y, Li Y, Yu X, et al. The impact of various platelet indices as
prognostic markers of septic shock. PLoS ONE. 2014;9(8):¢103761.
Hammons L, Filopei J, Steiger D, Bondarsky E. A narrative
review of red blood cell distribution width as a marker for
pulmonary embolism. J Thromb Thrombolysis. 2019;48(4):
638-647.



	 Introduction
	 Material and Methods
	 Patient Population and Study Design
	 Inclusion and Exclusion Criteria
	 Computed Tomography Pulmonary Angiography
	 Complete Blood Count and Inflammatory Marker Evaluation
	 Statistical Analysis

	 Results
	 Discussion
	 Conclusion
	 Data Availability
	 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


