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Abstract

Peripherally inserted central catheter (PICC) use is associated with many complications including line-related thrombosis. Several
studies and meta-analyses confirmed the increased risk to develop venous thromboembolism in non-O blood group individuals.
Our pilot study aimed to examine whether PICC-related thrombosis is influenced by ABO blood group. We identified patients
admitted to Hurley Medical Center between March 2012 and March 2016 who had PICC placed during their admission, had their
ABO blood group identified in their medical record, and had upper extremity venous Doppler ultrasound performed on the same
side of PICC. We excluded pregnant women, patients on anticoagulation initiated before PICC insertion, and patients with active
cancer. Data of 227 patients who met our criteria were analyzed. Of these patients, 140 (61.7%) patients had PICC-related
thrombosis (cases) and 86 (37.9%) patients had O blood group. Controls were patients who had PICC and did not develop PICC-
related thrombosis. Multivariate logistic regression revealed no association between PICC-related thrombosis and ABO blood
group (adjusted odds ratio: 1.1; 95% confidence interval: 0.6-2.0; P = .733). Therefore, our data suggest that non-O blood group
does not increase the odds of having PICC-related thrombosis.
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factor and factor VIII; thus, they have a lower incidence of
venous thromboembolism.5’

Introduction

Peripherally inserted central catheters (PICCs) have been
increasingly used, given the fact that they are easily inserted
and provide safe, multipurpose vascular access.' Peripherally
inserted central catheters also carry less catheter-related
infections and conjugate mechanical injuries when compared
to centrally inserted venous catheters. Although PICC has a
preferable profile, PICC-related venous thrombosis is a pro-
minent complication.? A wide range of line-related thrombo-
sis incidence (3%-20%) is reported based on patient- and
catheter-related factors.>*

Factors that contribute to PICC-related thrombosis forma-
tion have been assessed by numerous studies. Although ABO

Methods

After obtaining institutional review board approval, we con-
ducted a case—control study using electronic medical records at
Hurley Medical Center, a community-based teaching hospital
with 418 beds. We identified patients admitted to the hospital
between March 2012 and March 2016, 18 to 65 years old, who
had PICC inserted by the radiology department and intravenous
(IV) registered nurses team during their hospital stay and have

blood group is a known factor that influences hemostasis, it
has not been studied as a contributing factor for the develop-
ment of PICC-related thrombosis. Several studies and meta-
analyses showed that non-O blood group individuals have
higher risk to develop venous thromboembolism compared
to O blood group.”” Individuals with blood group O have
approximately 25% lower plasma levels of von Willebrand
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their ABO blood group identified in their medical record. We
excluded pregnant patients, patients with active cancer,
patients on oral or IV anticoagulation initiated any time before
PICC thrombosis was diagnosed, and patients who did not
undergo venous Doppler ultrasound on the same side of PICC
during their stay.

We reviewed patients’ records who underwent venous Dop-
pler ultrasound on the same side of PICC insertion. We classi-
fied patients into cases and controls based on their ultrasound
results after reading the full radiology report. Cases were iden-
tified as patients who developed PICC-related thrombosis and
were further classified based on the site of thrombosis into
superficial, deep, or both. Superficial veins include the cepha-
lic, basilic, median cubital, and accessory cephalic veins, while
deep veins include the subclavian axillary, brachial, radial, and
ulnar. Controls were patients who had PICC and did not
develop PICC-related thrombosis confirmed by negative ultra-
sound results. If a patient had more than one episode of PICC-
related thrombosis, we only included the first event. In contrast,
if a patient had more than one negative venous Doppler ultra-
sound, we included the most recent encounter.

The primary outcome was the identification of an
ultrasound-confirmed episode of PICC-related thrombosis.
We then determined the odds of having PICC-related throm-
bosis for O blood group versus non-O blood groups. Other
secondary aims were to evaluate selected explanatory variables
that could affect the odds of experiencing PICC-related throm-
bosis including age, sex, number of lumens of the PICC, history
of deep vein thrombosis (DVT), history of malignancy, smok-
ing status, body mass index (BMI), and whether the patient was
on pharmacological DVT prophylaxis or not.

We performed bivariate analysis using either Fisher exact
tests or independent Student ¢ tests to determine any associa-
tions between the study explanatory variables (ie, ABO blood
group, age, sex, number of lumens of the PICC, history of
DVT, history of malignancy, smoking status, BMI, and
whether the patient was on pharmacological DVT prophylaxis
or not) and the presence of an episode of PICC-related throm-
bosis. Multivariate logistic regression analysis was conducted
to examine the relationship between the main study explana-
tory variable (ie, ABO blood group) and the main study out-
come (ie, the presence of an episode of PICC-related
thrombosis) after controlling for clinically suspected confoun-
ders. All analyses were done using Stata statistical software
package (Stata Corporation, College Station, Texas). The usual
0.05 type I error threshold for statistical significance was used
for all analyses.

For sample size calculation, we assumed the risk of PICC
line thrombosis around 10% and the odds of having PICC line
thrombosis around 1.8 in the non-O blood group compared to O
blood group individuals as shown in the previous literature.’
We need at least 430 individuals in each group to obtain a
statistically significant result using a power of 80% with an o
level of .5. However, after reviewing all individuals who had an
ultrasound at the site of PICC line in our institution, we could

Table I. Comparison of Patients Without Versus Those With Ultra-
sound Confirmed Venous Thrombosis (Superficial, Deep, or Both).

Negative Positive
Total Ultrasound Ultrasound P
(N=1227) (n=287) (140) Value
Age, mean (SD) 57.3 (18.5) 559 (17.6) 58.2 (19.0) .363
Sex, %
Female 145 (63.8) 59 (67.8) 86 (61.4) .394
ABO blood group, %
O 86 (37.9) 35(40.2) 51 (36.4) .391
A 85 (374) 36 (41.4) 49 (35.0)
B 44 (194) 13 (149) 31 (22.1)
AB 12 (5.3) 3 (3.5) 9 (6.4)
Smoking status, %
Never 73.1) 5(5.8) 3(1.4) 176
Current 158 (69.6) 57 (65.5) 100 (72.1)
Former 62 (27.3) 25(28.7) 37 (26.4)
Number of lumens, %
| 522 2(2.3) 3 (2.1) .393
2 196 (86.3) 72 (82.8) 124 (88.6)
3 26 (11.5) 13 (149) 13 (9.3)
Malignancy history, %
Yes 35(154) 10(11.5) 25(17.9) 257
DVT history, %
Yes 180 (7.9) 7 (8.1) 1179 >999
DVT prophylaxis, %
Yes 128 (56.4) 57 (65.5) 71 (50.7) .039
BMI (kg/m?), mean (SD) 30.4 (10.0) 29.8 (9.4) 30.8 (10.3) .456

Abbreviations: BMI, body mass index; DVT, deep vein thrombosis; SD, stan-
dard deviation.

not reach the required sample size. Therefore, our protocol was
changed to run a small pilot study to assess that association.

Results

During the period of March 2012 and March 2016, in our
institution, 2414 PICCs were inserted on admitted patients aged
above 18 and 65 years. Of these, 1549 patients had their ABO
blood group identified in the medical record and only 240
patients had venous Doppler ultrasound performed on the same
side of PICC insertion due to suspected PICC-related compli-
cations. After reviewing the medical records to identify
patients who met our exclusion criteria (ie, being on anticoa-
gulation, having active cancer, and being pregnant), the num-
ber was further reduced to 227 patients, the final study sample.

There were 140 (61.7%) cases of PICC-related thrombosis
divided as deep (77), superficial (28), or both (35). The dis-
tribution of ABO blood groups was 86 (37.9%) with O, 85
(37.4%) with A, 44 (19.4%) with B, and 12 (5.3%) with AB
blood groups. The mean age for our study population was
57.3 (18.5) years and 63.8% were females. Table 1 shows the
characteristics of the study population by the presence or
absence of DVT.

Multivariate logistic regression revealed no association
between PICC-related thrombosis and ABO blood group
(adjusted odds ratio [OR]: 1.1; 95% confidence interval [CI]:
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Table 2. Adjusted® Odds Ratios for the Presence of Ultrasound-
Confirmed Venous Thrombosis (Superficial, Deep, or Both).

Adjusted Odds Ratio (95% ClI) P Value
O Group
Yes (reference) - 733
No 1.1 (0.6-2.0)
Age 1.01 (0.99-1.02) 444
Sex
Male (reference) - 153
Female 0.6 (0.4-1.2)
Smoking status
Never (reference) - .080
Current 4.6 (0.8-25.3) 166
Former 3.5 (0.6-20.0)
BMI 1.0 (1.0-1.1) .198
DVT prophylaxis
No (reference) - 016
Yes 0.5 (0.3-0.9)

Abbreviations: BMI, body mass index; Cl, confidence interval; DVT, deep vein
thrombosis.
?Adjusted for all other variables in the table.

0.6-2.0; P = .733). Further analysis did not reveal any associ-
ation between PICC-related thrombosis and other clinically
suspected factors. However, patients who received pharmaco-
logical DVT prophylaxis had about 50% less chance of devel-
oping PICC-related thrombosis compared to those who did not
(adjusted OR: 0.5; 95% CI: 0.3-0.9; P = .016). Table 2 sum-
marizes the results of our logistic regression analysis.

In the subgroup that had an ultrasound confirmed DVT only,
and in comparison, with those who did not have either super-
ficial or DVT. The odds of having DVT were not different
between O and non-O blood groups. On the other hand, patients
who received pharmacological DVT prophylaxis were less
likely to develop DVT thrombosis compared to those who did
not, with an OR of 0.4 and 95% CI of 0.2 to 0.4, as illustrated in
Tables 3 and 4.

Discussion

The main finding of this case—control study was the associa-
tion between ABO blood group and PICC-related thrombosis,
which was not significant, despite the fact that ABO blood
group has been known to influence the thromboembolic
hemostasis.'® A large body of evidence from clinical studies
and meta-analyses reported the link between the ABO blood
group and hemostasis. A recent study by Vasan et al con-
ducted on 1.5 million blood donors also confirmed this evi-
dence with thromboembolic risk approaching 2-fold in non-O
blood group.!!

When other clinical confounders were taken into consider-
ation, they did not alter the results. Yet, a multivariate analysis
showed that patients who received pharmacological DVT pro-
phylaxis (ie, patients received at least 1 dose of prophylactic
dose of low-molecular-weight heparin or unfractionated
heparin) had an odds of 40% of having PICC line-related DVT

Table 3. Adjusted® Odds Ratios for the Presence of Ultrasound-
Confirmed Venous Thrombosis (Deep Only) Compared to Those
With No PICC Line Thrombosis.

Negative Positive
Total Ultrasound Ultrasound P
(N=199) (n=287) (112) Value
Age, means (SD) 57.3 (18.4) 559 (17.6) 584 (19.0) .340
Sex, %
Female 63.8 (127) 67.8 (59) 60.7 (68) 372
ABO blood group, %
(©) 36.2(72) 402 (35) 33.0(37) A77
A 40.2 (80) 41.4 (36) 393 (44)
B 186 37) 149 (13) 224 (25)
AB 5.0 (10) 35@3) 6.3 (6)
Smoking status, %
Never 3.0 (6) 5.8 (5) 0.9 (10) .51
Current 68.3 (136) 655 (57) 70.5 (79)
Former 286 (57) 287 (25) 28.6 (23)
Number of lumens, %
| 1.0 (2) 2.3(2) 0.0 .093
2 874 (174) 828 (72) 9I.1 (102)
3 11.6 (23) 149 (13) 8.9 (10)
Malignancy history, %
Yes 156 31) 11.5(10) 188 (2l) 174
DVT history, %
Yes 7.5 (15) 8.1 (7) 7.1 (8) >.999
DVT prophylaxis, %
Yes 553 (110) 655 (57) 47.3 (53) 014
BMI (kg/m?), mean (SD) 30.4 (9.2) 29.8 (9.4) 30.1 (9.0) .823

Abbreviations: BMI, body mass index; DVT, deep vein thrombosis; SD, stan-
dard deviation; PICC, peripherally inserted central catheter.

Table 4. Adjusted® Odds Ratios for the Presence of Ultrasound-
Confirmed PICC-Related Thrombosis (Deep DVT Only).

Unadjusted P Adjusted P
OR (95% ClI) Value OR (95% Cl) Value
O group
Yes (reference) - .295 - 417
No 1.4 (0.8-2.4) 1.3 (0.7-2.4)
Age 1.01 (0.99-1.02) .544
Sex
Male (reference) - 157
Female 0.6 (0.3-1.2)
Smoking status
Never (reference) - .076
Current 74 (0.8-68.1) .117
Former 6.1 (0.6-59.0)
BMI 1.0 (1.0-1.0) .560
DVT prophylaxis
No (reference) - .006
Yes 0.4 (0.2-0.8)

Abbreviations: BMI, body mass index; Cl, confidence interval; DVT, deep vein
thrombosis; PICC, peripherally inserted central catheter; SD, standard
deviation.

?Adjusted for all other variables in the table.
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and 50% odds of having either superficial or DVT at the site of
PICC line insertion compared to those who did not receive any
pharmacological prophylaxis. Several studies have evaluated
the use of thromboprophylaxis to prevent catheter-related
thrombosis, especially in patients with malignancy and critical
illness.'*'* A definitive clinical benefit for thromboprophy-
laxis use has yet to be proven. Our study suggests a protective
effect of using prophylactic doses of heparin, but adverse
events were not assessed.

In our study, we focused on classifying cases and controls
by an objective method. We only included patients who had
venous Doppler ultrasound performed on the same side of
PICC insertion. Thus, the control groups had no thrombosis
confirmed by negative ultrasound results rather than clini-
cally not observing signs of thrombosis. On the other hand,
cases had an ultrasound-confirmed PICC-related thrombosis.
We believe that this is an important approach of our study
that eliminates false-positive and false-negative diagnoses,
especially in the latter for asymptomatic cases who could
account for up to 13% of the total cohort as shown in other
studies,'* but at the same time, it limited our sample size as
we excluded 1309 patients who did not have an ultrasound
performed, which decreased the power for the main outcome
of interest. However, the incidence of different ABO blood
groups in our cohort was similar among those who had and
those who had not have PICC line thrombosis, which makes
the selection bias—which could have occurred due to small
sample size in our cohort—unlikely contributing to the
negative finding for the effect of ABO blood group in PICC
line-related thrombosis.

This study was conducted in a single center with a limited
number of patients, which might have decreased the chance to
reach statistical significance for some of the OR estimates.
Further studies with larger numbers are needed to establish
such association related to PICC. Also, additional confounders
should be studied such as the duration of PICC placement, time
from PICC line insertion until PICC line thrombosis, appropri-
ate placement of the catheter tip, and type of the infused med-
ications. Moreover, our study did not assess the outcomes after
either removing the PICC line or starting anticoagulation for
those who had developed PICC line thrombosis.

In conclusion, despite being a risk factor for venous throm-
boembolism, our pilot study suggests that there is no associa-
tion between ABO blood groups and PICC line-related
thrombosis. Furthermore, it suggests a protective effect of
using venous thromboprophylaxis to prevent PICC-related
thrombosis; further research on a large scale may lead to a
more prominent finding.

Declaration of Conflicting Interests

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

Funding

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

ORCID iD
Yanal Alnimer (& http://orcid.org/0000-0001-6350-3826
Ahmed Abdalla (® http://orcid.org/0000-0002-0304-0417
References

1. Wilson TJ, Brown DL, Meurer WJ, Stetler WR, Jr, Wilkinson
DA, Fletcher JJ. Risk factors associated with peripherally inserted
central venous catheters in neurological intensive care patients.
Intensive Care Med. 2012;38(2):272-278.

2. Marnejon T, Angelo D, Abu Abdou A, Gemmel D. Risk factors
for upper extremity venous thrombosis associated with peripher-
ally inserted central venous catheters. J Vasc Access. 2012;13(2):
231-238.

3. Zochios V, Umar I, Simpson N, Jones N. Peripherally inserted
central catheter (PICC)-related thrombosis in critically ill
patients. J Vasc Access. 2014;15(5):329-237

4. Abdullah BJ, Mohammad N, Sangkar JV, et al. Incidence of upper
limb venous thrombosis associated with peripherally inserted
central catheters (PICC). Br J Radiol. 2005;78(931):596-600.

5. Wu O, Bayoumi N, Vickers MA, Clark P. ABO(H) blood groups
and vascular disease: a systematic review and meta-analysis.
J Thromb Haemost. 2008;6(1):62-69.

6. Franchini M, Mannucci PM. ABO blood group and thrombotic
vascular disease. Thromb Haemost. 2014;112(6):1103-1109.

7. Dentali F, Sironi AP, Ageno W, et al. Non-O blood type is the
commonest genetic risk factor for VTE: results from a meta-
analysis of the literature. Semin Thromb Hemost. 2012;38(5):
535-548.

8. Moeller A, Weippert-Kretschmer M, Prinz H, Kretschmer V.
Influence of ABO blood groups on primary hemostasis. Transfu-
sion. 2001;41(1):56-60.

9. O’Donnell J, Laffan MA. The relationship between ABO histo-
blood group, factor VIII and von Willebrand factor. Transfus
Med. 2001;11(4):343-351.

10. Ohira T, Cushman M, Tsai MY, et al. ABO blood group, other
risk factors and incidence of venous thromboembolism: the Long-
itudinal Investigation of Thromboembolism Etiology (LITE).
J Thromb Haemost. 2007;5(7):1455-1461.

11. Vasan SK, Rostgaard K, Majeed A, et al. ABO blood group and
risk of thromboembolic and arterial disease: a study of 1.5 million
blood donors. Circulation. 2016;133(15):1449-1457.

12. Akl EA, Ramly EP, Kahale LA, et al. Anticoagulation for people
with cancer and central venous catheters. Cochrane Database Syst
Rev. 2014;15(10):CD006468

13. Paauw JD, Borders H, Ingalls N, et al. The incidence of PICC line-
associated thrombosis with and without the use of prophylactic
anticoagulants. JPEN J Parenter Enteral Nutr.2008;32(4):443-447.

14. Luciani A, Clement O, Halimi P, et al. Catheter-related upper
extremity deep venous thrombosis in cancer patients: a prospec-
tive study based on Doppler US. Radiology 2001;220(3):655-660.


http://orcid.org/0000-0001-6350-3826
http://orcid.org/0000-0001-6350-3826
http://orcid.org/0000-0001-6350-3826
http://orcid.org/0000-0002-0304-0417
http://orcid.org/0000-0002-0304-0417
http://orcid.org/0000-0002-0304-0417


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


