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Abstract

Objectives: Myelodysplastic syndromes (MDS) are clonal
hematopoietic disorders characterized by peripheral blood
cytopenias, cellular dysplasia and risk for progression into
acute leukemia. Recent studies reveal that some research
parameters available on Sysmex XN-1000® hematology
analyzers, including immature platelet fraction (IPF),
Neutrophil Granularity Index (Neu-GI), or platelet distribu-
tion width (PDW), show a relationship with dysplasia in
peripheral blood. The objective of this study was to examine
the association between classic and research blood count
parameters and the presence of dysplasia. The secondary
objective was to develop a multivariate model that allows the
prediction of dysplasia with high probability.
Methods: Seventy-five patients older than 60 years with
anemia, leukopenia or thrombocytopenia, without vitamin
B12 and folate deficiency or hematological diseases under-
went testing with the Sysmex XN-1000 analyzer.
Results: Dysplasia was confirmed in 32 % of patients, with
significant differences in Neu-GI, PDW and IPF count
between the groups of patients with and without dysplasia.
Neu-GI was the parameter with the highest predictive value
(AUC=0.98), with such value not increasing significantly after
the addition of PDW or PIF. A Neu-GI value≤146ch predicts
dysplasia with a positive predictive value=90 %.

Conclusions: Neu-GI is the parameter most strongly
associated with dysplasia. A Neu-GI value≤146ch indicates a
high probability of dysplasia and supports indication for
a blood smear review. Additionally, values>152ch indicate a
low probability of dysplasia.

Keywords: dysplasia; neutrophil granularity index (neu-Gi);
platelet distribution width (PDW); immature platelet frac-
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Introduction

Myelodysplastic syndromes (MDS) represent a heterogeneous
group of clonal hematopoiesis disorders. These diseases are
characterized by different levels of cytopenias in peripheral
blood, distinctive morphological abnormalities in hemato-
poietic elements (dysplastic changes), and an increased risk
for progression into acute myeloblastic leukemia [1–3].

Screening for MDS should be performed in the presence
of normo-macrocytic anemia without vitamin B12 and folate
deficiency or hepatic abnormalities, and with associated
leukopenia or thrombocytopenia [4].

The first step for diagnosis includes a basic blood count
test and a peripheral blood smear test examined under the
microscope to detect potential dysplastic changes [4]. Apart
from the classic blood count parameters, new parameters
are available on Sysmex XN-Series autoanalyzers, some of
which are still investigational. These parameters include
analytes potentially associated with dysplasia in peripheral
blood [5]. Evidence has been provided of an association
between parameters such as neutrophil granulatory in-
dex (Neu-GI) or immature platelet fraction (IPF) and the
presence of dysplasia. Hence, these parameters emerge as
potential markers for early diagnosis ofMDS [6, 7]. However,
evidence is limited and the studies available consider these
parameters separately. This study included all classic and
investigational blood count parameters to identify the
combination that best predicts the presence of dysplasia
in peripheral blood.
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Objectives

Determining the level of association between classic and
investigational parameters available on Sysmex XN auto-
analyzers, both, separately and in combination, and the
presence of dysplasia.

Developing a formula, index or cut-off value to predict or
exclude with a high probability the presence of dysplasia to
helpdeterminewhether a blood smear test is indicated ornot.

Materials and methods

For a period of sixmonths, we included patients undergoing a
routine blood count on the XN-1000 (Sysmex Corporation,
Kobe, Japan) hematology analyzer, who met the following
criteria: (i) age>60 years; (ii) normocytic or macrocytic ane-
mia + leukopenia or thrombocytopenia; (iii) no folate/vitamin
B12 deficiency; no liver disease; no anti-cancer therapy; andno
previous history of hematologic disease. Data collected from
each patient included age, sex, type of cytopenia (ane-
mia + thrombocytopenia/anemia + leukopenia/pancytopenia),
type of anemia (normocytic/macrocytic), added to results for
classic blood count parameters (hemoglobin, leukocyte count,
erythrocyte count, platelet count, neutrophil-to-monocyte ra-
tio, mean corpuscular volume (MCV), and leukocyte distribu-
tion width), and results for investigational parameters (IPF,
Neu-GI, platelet distribution width (PDW), macrocyte per-
centage (Macro-R), microcyte percentage (Micro-R), immature
reticulocyte fraction (IRF)), and finding of dysplasia (YES/NO)
in any of the three blood cell series in the peripheral blood
smear test. Criteria of dysplasia [4, 8]:
– Dyserythropoiesis: abnormal erythroblastmaturation and

binucleation; erythrocytes with erythrocyte inclusions
(Cabot rings, Howell-Jolly bodies and basophilic stippling).

– Dysgranulopoiesis: hypogranularity, hypersegmentation,
hyposegmentation (Pseudo-Pelguer), aberrant segmen-
tation, myelokathexis and Döhle Body inclusions.

– Dysmegakaryopoiesis: giant, degranulated platelets,
abnormal distribution of granularity or presence of
pseudopodes.

Blood smears were reviewed by two experienced observers.
Pearson’s chi-squared test (χ2) was used to demonstrate the
absence of significant differences in the assessments. Patients
were categorized into two groups according to blood smear
results: finding of dysplasia/absence of dysplasia. Normal
distribution of quantitative variables was assessed using the
Kolmogorov-Smirnoff test. For quantitative variables, differ-
ences in means between the two groups were assessed using
Student’s t-test or Mann-Whitney U test. For qualitative

variables, differences in percentages were assessed using χ2.
Significant variables were included in multivariate logistic
regression analysis. By the backwardsmethods, variables that
were not essential for the algorithmwere iteratively removed
and only the variables with the highest predictive value
(estimated by the Wald Statistic value) for dysplasia were
maintained. Outliers were detected by evaluation of Cook’s
distance. The reliability of regression models was assessed by
the area under the curve (AUC) and the percentage of accu-
racy. Delong test was used for comparison of AUCs from the
different regression models. Cut-off values were established
from coordinate points on the ROC curves that represent the
desired sensitivity and/or specificity. Statistical analyses were
performed using R Commander 3.6.1 and SPSS version 25.0.

Table : Number of cases and means for the different blood cell count
parameters examined, according to the finding or not of dysplasia in
peripheral blood smear.

Dysplasia Total Sig.

No
(cases/
mean)

Yes
(cases/
mean)

Sex
Male    .a

Female   

Total   

Cytopenia
Anemia + Leukopenia    .a

Anemia + Thrombocytopenia   

Pancytopenia   

Total   

Anemia
Normocytic    .a

Macrocytic   

Total   

Age, years   .b

Hemoglobin, g/L . . .c

Mean corpuscular volume, FL . . .b

Erythrocytes, /L . . .b

Leukocytes, /L . . .c

Platelets, /L   .c

Erythrocyte distribution width, % . . .c

Neutrophils, % . . .b

Monocytes, % . . .c

Platelet distribution width, FL . . <.b

Immature platelets, % . . <.c

Neu-GI (SI)   <.b

Macrocytes, % . . .c

Microcytes, % . . .c

Immature reticulocytes, % . . .b

Neutrophils, %/ monocytes, % . . .c

Sig., level of significance (p<. indicates statistical significance). aChi-
squared test; bStudent’s t-test; cMann Whitney U test. SI, scatter intensity;
FL, femtoliters.
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Results

A total of 75 patients were included in the study. Dysplasia
was confirmed in 24 cases (32 %). The mean or number of
cases in each group for each variable is shown in Table 1.

No between-observer variability was found in the
evaluation of blood smears (p<0.05, χ2).

The bivariate study excluded a significant association
between dysplasia and any type of anemia or cytopenia. Of
the quantitative parameters studied, statistically significant
differences were only observed in Neu-GI, PDW and IPF
between the two groups (Table 1). The presence of dysplasia
was associated with low values of Neu-GI and high values
of PDW and IPF, with AUCs of 0.842, 0.788 and 0.842,
respectively (Figure 1).

Multivariate analysis excluded a significant association
between PDW and dysplasia (p=0.47, EW=0.5). Neu-GI was
found to have the strongest association with dysplasia
(p=0.001, EW=10.2), followed by IPF (p=0.030, EW=4.7). Two
models were constructed, a model combining Neu-GI + IPF
(AUC=0.95, E=94 %), and anothermodel solely includingNeu-
GI (AUC=0.98, E=92 %), without significant differences in
their predictive value for dysplasia (p=0.229, Delong test)
(Figure 2). Taking the Neu-GI model as a reference, a cut-off
value of ≤ 146 scatter intensity predicts the presence of
dysplasia with a positive predictive value of 90 % (83 %
sensitivity, 96 % specificity, and 92 % negative predictive
value (NPV)). To reach a NPV of 100 %, the cut-off value needs
to be increased to a scatter intensity of 152.

Discussion

The Neu-GI value is estimated from the side-scattering index
of the laser directed by the fluorescent flow cytometer onto

the cell, which is captured by the SSC (side-scattered light)
channel. SSC provides information about the internal
structure of the cell. If the complexity of a cell increases upon
a change in functionality (e.g. by a reactive increase in toxic
granulation in an inflammatory process, or a reduction of
granulation originating from a central formation defect), the
position of the neutrophil cloud along the X axis in the
scattergram is affected. The parameter Neu-GI, expressed in
the SI unit (scatter intensity) changes accordingly [9].

Our results unveil that Neu-GI is the variable with the
highest association with dysplasia. Technically, the Neu-GI is
an evolution of the investigational parameters Neu-X and
Neu-Y available on Sysmex XE series analyzers. These
parameters have been demonstrated to detect 75 % of cases
of MDS with neutrophil hypogranulation [10]. Although

Figure 1: ROC curves for the parameters with a significant association with the presence of dysplastic changes in peripheral blood smear in bivariate
analysis. (A) Platelet distribution width (PDW), (B) immature platelet fraction (IPF), (C) neutrophil granularity index (Neu-GI).

Figure 2: Comparison of the ROC curves of the dysplasia predictive
model including Neu-GI and IPF, and the model solely including Neu-GI.
Significant differences were established at p<0.05 (Delong test).
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Neu-GI is a parameter of the white blood series, only 56 %
of cases in our study had leukopenia. This increases the
relevance of Neu-GI as a marker of dysplasia, even when the
white blood cell series is normal.

Although macrocytic anemia is the most frequent type
of anemia, neither % Macro-R or MCV showed a correlation
with dysplasia. It is worth noting that evidence has been
provided of an association between MCV and a final diag-
nosis of MDS, but not of a direct relationship with dysplastic
changes in peripheral blood [11, 12].

Notably, 96 % of cases had thrombocytopenia, which
could have strengthened the association of parameters
of this series, such as PDW and IPF. As a result, the AUC
for a finding of dysplasia is higher than the one reported
in previous studies in relation to the diagnosis of MDS
[13, 14].

Despite MDS being a central cord syndrome, surpris-
ingly, low IRF values were not associated with dysplasia.
In contrast and unexpectedly, elevated levels of IPF were
associated with MDS, as previously reported in the litera-
ture. Within the setting of MDS patients, this finding could
be explained by the fact that aberrantly high percentage
rates of IPF most likely reflect the presence of dysmega-
karyopoiesis, as opposed to an increase in megakaryocytic
activity [15].

Our study included patients in whom aMDSwould have
been suspected in routine practice upon a finding of anemia
with concurrent cytopenia. However, in a high proportion of
cases, anemia is the only abnormality found in blood cell
count at diagnosis, cases that are not represented in our
study. Hence, red blood cell parameters, such as macro/
micro-R, IRF, MCV or ADW could have shown a more rele-
vant role as predictors of dysplasia.

Dysplastic changes are not pathognomonic of MDS as
they are also found in other hematological (myeloprolif-
erative syndromes) and non-hematological (vitamin B12
and folate deficiency, toxic agents, neoplasms or infections)
disorders [1, 2, 8]. For this reason, it would have been
interesting to determine which cases in the dysplasia group
had a final diagnosis of MDS and establish whether any of
the investigational parameters used would have had value
for differential diagnosis. This hypothesis could not be
tested due to the delay in performing complementary
studies (e.g. cytometry, molecular biology and cytoge-
netics), added to the high number of patients lost to
follow up due to their referral to other centers for a final
diagnosis. Based on the association observed between
Neu-GI, IPF and PDWand dysplastic changes, it is necessary
to perform a study where final diagnosis is considered to
determine the true value of these investigational parame-
ters for differential diagnosis of MDS.

Conclusions

Only PDW, IPF and Neu-GI showed a significant association
with the presence of dysplasia. Neu-GI showed the strongest
association with dysplasia, with the inclusion of PDW or IPF
not increasing the predictive power of the model signifi-
cantly. In patients meeting inclusion criteria, a Neu-GI
value≤146 indicated a high probability of peripheral blood
dysplasia, thereby supporting the indication of a blood
smear test. A Neu-GI value>152 indicated a very low proba-
bility of dysplasia.

Research ethics: The study was carried out in accordance
with the Declaration of Helsinki and in accordance with the
relevant local legislation.
Informed consent: Not applicable.
Author contributions: All authors have accepted re-
sponsibility for the entire content of this manuscript and
approved its submission.
Use of Large Language Models, AI and Machine Learning
Tools: None declared.
Conflict of interest: The authors state no conflict of
interest.
Research funding: None declared.
Data availability: The raw data can be obtained on request
from the corresponding author.

References

1. Mufti GJ, Bennett J, Goasguen J, Bain BJ, Baumann I, Brunning R, et al.
International working group on morphology of myelodysplastic
syndrome. diagnosis and classification of myelodysplastic syndrome:
international working group on morphology of myelodysplastic
syndrome (IWGM-MDS) consensus proposals for the definition and
enumeration of myeloblasts and ring sideroblasts. Haematologica
2008;93:1712–7.

2. Mufti GJ. Pathobiology, classification, and diagnosis of myelodysplastic
syndrome. Best Pract Res Clin Haematol 2004;17:543–57.

3. Fontana D, Elli EM, Pagni F, Piazza R. Myelodysplastic syndromes/
myeloproliferative overlap neoplasms and differential diagnosis in the
WHO and ICC 2022 era: a focused review. Cancers 2023;15:3175.

4. Sánchez J, Serrano J, García JM, Torres A. Síndromes mielodisplásicos.
Medicine 2008;10:1402–8.

5. Kwiecień I, Rutkowska E, Gawroński K, Kulik K, Dudzik A,
Zakrzewska A, et al. Usefulness of new neutrophil-related
hematologic parameters in patients with myelodysplastic syndrome.
Cancers (Basel) 2023;15:2488.

6. Zimmermann M, Steenhuis P, Linssen J, Weimann A. Detection and
quantification of hypo- and hypergranulated neutrophils on the
new Sysmex XN hematology analyzer: establishment of an adapted
reference interval for the neutrophil-granularity-intensity
compared to XE-technology in adult patients. Clin Lab 2015;61:
235–41.

Aguadero et al.: Research parameters of Sysmex-XN analyzers as markers of dysplasia 101



7. Saigo K, Takenokuchi M, Imai J, Numata K, Isono S, Zenibayashi M, et al.
Usefulness of immature platelet fraction for the clinical evaluation of
myelodysplastic syndromes. Lab Hematol 2009;15:13–6.

8. Merino A. Manual de Citología de Sangre Periférica y Líquidos
Biológicos, 2nd ed. Médica Panamericana, vol. 6; 2020:121–35 pp.

9. Kowalska-Kępczyńska A, Mleczko M, Domerecka W, Krasowska D,
Donica H. Assessment of immune cell activation in pemphigus. Cells
2022;11:1912.

10. Furundarena JR, Araiz M, Uranga M, Sainz MR, Agirre A, Trassorras M,
et al. The utility of the Sysmex XE-2100 analyzer’s NEUT-X and NEUT-Y
parameters for detecting neutrophil dysplasia in myelodysplastic
syndromes. Int J Lit Humanit 2010;32:360–6.

11. Boutault R, Peterlin P, Boubaya M, Sockel K, Chevallier P, Garnier A,
et al. A novel complete blood count-based score to screen for
myelodysplastic syndrome in cytopenic patients. Br J Haematol 2018;
183:736–46.

12. Zhu Y, Han S, Chen X, Wu S, Xiong B. Improving the diagnosis of
myelodysplastic syndrome by red blood cell parameters. Clin Transl
Oncol 2023;25:2983–90.

13. Liang HP, Wang Y, Li D, Zhang LL, Wu C, Ren JH. The diagnostic value of
peripheral blood cell parameters for early recognition ofmyelodysplastic
syndrome. Zhongguo Shi Yan Xue Ye Xue Za Zhi 2021;29:1231–5.

14. Chandrashekar V, Tarigopula A. Can platelet distribution width Be used
to predict the possibility of chronic myeloproliferative neoplasms? Lab
Med 2019;50:174–9.

15. Larruzea A, Muñoz L, Perea G, Torra M. Evaluation of immature platelet
fraction in patients with myelodysplastic syndromes. Association with
poor prognosis factors. Clin Chem Lab Med 2019;57:e128–30.

Article Note: The original article can be found here: https://doi.org/10.
1515/almed-2024-0111.

102 Aguadero et al.: Research parameters of Sysmex-XN analyzers as markers of dysplasia

https://doi.org/10.1515/almed-2024-0111
https://doi.org/10.1515/almed-2024-0111

	Evaluating the research parameters available on the Sysmex® XN-series hematology analyzers as markers of dysplasia in peripheral blood
	Introduction
	Objectives

	Materials and methods
	Results
	Discussion
	Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


