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ABSTRACT

Background: Perioperative hemorrhage in the repair
of acute type A aortic dissection increases morbidity, mor-
tality, and costs of treatment. Recombinant activated factor
VII (rFVIIa) mitigates intractable blood loss in surgery. By
enhancing thrombin generation on activated platelet surfaces
and activating thrombin-activatable fibrinolysis inhibitor and
factor XIII, rFVIIa promotes platelet aggregation and fibrin
plug formation at the site of endothelial injury. We report
outcomes for type A aortic dissection patients treated postop-
eratively with rFVIIa for life-threatening hemorrhage.

Methods: Patients charts were reviewed to gather demo-
graphic, procedural, and laboratory data as well as informa-
tion regarding clinical outcomes and blood product use.

Results: Nine patients with acute type A aortic dissection
received rFVIIa in the perioperative period. In the 6 hour
period after rFVIla treatment, transfusion of blood products
was reduced. The international normalized ratio decreased
after treatment (1.6 versus 0.9, P < .01). One patient experi-
enced perioperative stroke.

Conclusions: In patients with acute type A aortic dissec-
tions who have life-threatening bleeding, early administra-
tion of rFVIIa may safely normalize coagulation variables,
decrease transfusion requirements, and enhance hemostasis.

INTRODUCTION

Acute type A aortic dissection is an emergent disease associ-
ated with high mortality [Hagan 2000]. Perioperative hemor-
rhage contributes to morbidity and mortality and increases the
costs of treating this disease. Patients often require multiple
transfusions of blood products and surgical re-exploration for
bleeding, both of which are risk factors for morbidity and mor-
tality [Moore 1997]. Recombinant activated factor VII (rFVIla)
enhances thrombin generation on activated platelet surfaces
and activates thrombin-activatable fibrinolysis inhibitor and
factor XIII, thereby promoting platelet aggregation and fibrin
plug formation at the site of endothelial injury [Hedner 2006].
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rFVIIa has been used to treat intractable blood loss. It was
initially developed to treat patients with hemophilia A or B
with inhibitors to factors VIII or IX [Shapiro 1998] and has
been shown to be safe and effective in this population [Abshire
2004]. rFVIIa has also been used for cases of life-threatening
hemorrhage in non-hemophiliac patients where conventional
therapy was not sufficient for homeostasis, demonstrating
benefit in different surgical fields including trauma [Dutton
2004], urology [Friederich 2003], neurosurgery [Mayer 2005],
and cardiac surgery [Karkouti 2005; Romagnoli 2006].

Recent studies in cardiac surgery consist primarily of case
reports or series and retrospective chart reviews. Several com-
parative studies have also been published indicating benefits
in adult patients including reduced transfusion requirements,
blood loss, international normalized ratio (INR), and inten-
sive care unit (ICU) stay [Diprose 2005]. Although evidence
seems to indicate a potential role for rFVIIa in treatment for
intractable bleeding in cardiac surgery, safety has been a pri-
mary concern, particularly with regards to thromboembolic
complications. A recent systematic review of the evidence on
rFVIIa use in cardiac surgery found the rate of thromboem-
bolic adverse events to be 5.3% in adults [Warren 2007].

Although several studies of rFVIIa use for life-threatening
hemorrhage in cardiac surgery have included aortic dissec-
tions in their patient populations [Hyllner 2005; Raivio 2005;
Bishop 2006; Filsoufi 2006], no studies have assessed out-
comes specifically for rFVIIa use specifically in this disease
process. Herein we report outcomes for acute type A aortic
dissection patients treated with early administration of rFVIIa
for life-threatening hemorrhage.

MATERIALS AND METHODS

Approval of the study protocol was granted by the Uni-
versity of Alberta Health Research Ethics Board. Of all 87
cardiac surgery patients who received rFVIla, we retrospec-
tively reviewed all 9 patients who received rFVIIa in the
perioperative period for surgical repair of acute type A aortic
dissection.

All patients had intractable blood loss either during or
immediately after surgical repair of an acute type A aortic
dissection that required significant transfusion. Conduct of
the operation was at the surgeons’ discretion. After comple-
tion of cardiopulmonary bypass and full reversal of heparin,
thorough inspection of the surgical field was undertaken. If
significant bleeding persisted and no surgically correctable
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source of bleeding could be identified, the coagulation distur-
bance was investigated by standard laboratory examination,
and at least 1 attempt was made to correct the coagulopa-
thy with blood products (fresh frozen plasma [FFP], plate-
lets, and cryoprecipitate). Should the surgeon then deem
chest closure inappropriate because of persistent bleeding,
consideration for administration of rFVIIa was made and
consultation with a hematologist experienced in the use of
rFVIIa was sought. Based on the clinical scenario including
an assessment of contraindications to rFVIla, a joint deci-
sion to release rFVIIa was made. Aprotinin was administered
intraoperatively in all cases.

Transfusion of packed red blood cells, platelets, FFP,
and cryoprecipitate intraoperatively and up to 12 hours
post-rEVIla treatment was noted. Clinical outcomes were
documented as postoperative chest tube blood losses over
24 hours, length of stay in ICU, thromboembolic complica-
tions, other major complications, and deaths.

Continuous variables were compared by the paired-sample
t test using SPSS 14.0 for Windows (SPSS Inc., Chicago, IL,
USA). A P value of less than .05 was considered statistically
significant.

RESULTS

Nine patients with type A aortic dissection received
rFVIIa due to perioperative hemorrhage. Demographic
data are presented in Table 1. The mean patient age was
69.7 years (range, 44-78 years) and 4 patients (44%) were
female. All patients presented with an acute type A aortic dis-
section except for 1 patient who was hospitalized for severe

Table 1. Patient Demographics™*

back pain and GI bleeding prior to her diagnosis of acute
type A aortic dissection. One patient underwent postopera-
tive mediastinal exploration for continued bleeding following
administration of rFVIIa. The right musculophrenic branch
of the epigastric artery was identified and ligated. Seven
patients were treated with rE'VIIa in the operating room, and
2 patients received rFVIIa postoperatively in the ICU. Fur-
ther operative details are presented in Table 1.

Prior to administration of rFVIla the patients received
transfusions of, on average, 4.7 units of FFP, 9.0 units of
platelets, 5.0 units of cryoprecipitate, and 5.7 units of packed
red blood cells (Table 2). In the 6-hour period following
administration of rEVIIa, the requirement for blood products
was decreased, with patients receiving an average of 1.3 units
of FFP (P = .037), 2.3 units of platelets (P < .01), 2.4 units of
cryoprecipitate (P = ns), and 1.9 units of packed red blood
cells (P = ns). Three patients (33 %) received no further blood
products after rFVIIa was given.

Coagulation parameters measured within 4 hours before
and after rFVIIa treatment indicate a change toward normal-
ization of the INR and partial thromboplastin time (PTT).
INR normalized from 1.6 before treatment to 0.9 after treat-
ment (P < .01) (Table 3). The reduction in PTT was notable
but did not reach statistical significance. Platelet, hemoglo-
bin, and hematocrit levels did not change significantly.

Chest tube drainage in the first 6 hours following admin-
istration of rFVIIa was 57 mL/hour and decreased to 19 mL/
hour in the following 6 hours.

Patients were hospitalized in the ICU for a mean of
13.3 days (range, 5-28 days) after surgical repair of their
aortic dissections. There was a single in-hospital mortality.

CPB Cross- Circulatory rFVila Dose
Patient Age, Hyper- Other Re- time, Clamp Arrest Time,  Surgical Re- given rFVila,
Number y/Sex EFt HTN lipidemia COPD PND RF Comorbidities ~ Operation min Time, min min Exploration  OR/ICU mg
1 3/F N — - yes  yes yes - no 146 83 24 no OR 4.8
2 B/f 60  yes - — - - - no 142 103 25 no ICU 4.8
3 78/F N yes - — - - tamponade no 173 93 36 no OR 4.8
4 64/M N yes yes — — — Raynauds no 263 63 36 no OR 4.8

disease, CAD
5 /M 505 — yes yes  yes yes PAD yes 352 245 70 no OR NA
6 68/F - — — — — — aortic root no 299 239 37 no OR 3.6
aneurysm
7 B/M 4045  yes - — - - CHF no 151 83 24 no OR 4.8
tamponade

8 /M - yes — — — - - no 7 102 NA yes ICU 8.4
9 44/M N - - - - - - no 183 102 0 no OR 4.8

*EF indicates left ventricular ejection fraction; HTN, hypertension; COPD, chronic obstructive pulmonary disease; PND, preoperative neurological deficit; RF,

renal failure; CPB, cardiopulmonary bypass; OR, operating room; ICU, intensive care unit; rFVlla, recombinant activated factor VII; CAD, coronary artery disease;

PAD, peripheral artery disease; CHF, congestive heart failure.

1N indicates left ventricular function estimated to be normal on echocardiogram.
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Table 2. Blood Products Consumed Before and After Recombinant Activated Factor VII (rFVIla)

Blood Products Pre-rFVlla (n = 9), mean (range) 0 to 6 Hours Post-rFVIIA (n = 9), mean, range P

Plasma, units 4.7 (2-8) 1.3 (0-6) .037
Platelets, units 9.0 (5-12) 2.3 (0-6) .001
Cryoprecipitate, units 5.0 (0-10) 2.4 (0-10) 233
Red blood cells, units 5.7 (1-15) 1.9 (0-6) .053

Table 3. Coagulation Profile Before and After Recombinant Activated Factor VII (rFVlla)*

Coagulation Profile Normal Range Pre-rFVIIA, mean (range) Post-rFVIIA, mean (range) P

INR 0.8-1.2 1.6 (0.8-2.3) 0.9 (0.8-1.2) .001
PTT,s 24-35 84.6 (43->200) 47.8 (33-78) .M
Fibrinogen, g/L 2.3-4.5 2.2 (1.1-3.7) — —

Platelets, x10° /L 140-450 115.4 (70-145) 129.6 (72-158) 343
Hemoglobin 120-160 90.3 (81-107) 94.9 (63-119) .388
Hematocrit 36-46 28.3 (25-34) 27.8 (20-35) .804

*INR indicates international normalized ratio; PTT, partial thromboplastin time.

Table 4. Clinical Outcomes™*

Patient Number ICU Stay, d Death Cause of Death Major Complications

1 NA yes cardiac arrest renal failure

2 5 no — urinary tract infection

3 25 no — stroke, prolonged intubation
4 7 no - -

5 10 no — atrial fibrillation

6 18 no — paraplegia

7 7 no — renal failure, respiratory failure
8 28 no — sepsis, pneumonia

9 6 no — atrial fibrillation

*ICU indicates intensive care unit. Patient number 6 presented with paraplegia that did not resolve following repair.

Patient 1 suffered a fatal asystolic cardiac arrest. One patient
(11%) experienced a perioperative cerebral vascular accident.
Patient 3 suffered a left hemispheric infarct resulting in right-
sided paralysis. After 2 months, the patient recovered suffi-
cient right-sided movement to walk and was discharged to a
stroke rehabilitation unit. Other major medical complications
are reported in Table 4.

DISCUSSION

Although other authors report administering rFVIIa only
after an exhaustive attempt to reduce bleeding and correct
coagulopathy, we were more aggressive in treating postopera-
tive hemorrhage with rFVIIa. Early treatment in hemophilia
has reduced morbidity and blood product usage [Lusher
1998] and may also provide additional benefits in surgical
hemorrhage.

© 2010 Forum Multimedia Publishing, LLC

Surgical bleeding frequently necessitates transfusion
of allogeneic red blood cells and other blood components,
which is a risk factor for re-operation. Allogeneic red blood
cell transfusion is associated with an 8-fold increase in the risk
of mortality and decreased long-term survival [Gill 2009].
Therefore, early rFVIla administration may reduce overall
blood product usage and associated morbidity and mortal-
ity. Earlier and even prophylactic use of rFVIIa is supported
by a small trial that randomized patients to either rFVIIa or
placebo following administration of protamine at the com-
pletion of cardiopulmonary bypass. Patients receiving rFVIIa
benefitted by receiving significantly fewer blood products
than the treatment arm compared to the placebo arm while
maintaining a similar risk profile [Diprose 2005].

Prolonged hemorrhage and massive component blood
transfusion are associated with hypotension, use of vaso-
pressors, cardiac tamponade, and the lethal cascade of
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hypothermia, acidosis, and worsening coagulopathy result-
ing in multi-organ system failure. In addition, rFVIIa is less
effective in the setting of acidosis. Failure of some trials of
rFVIIa may be from treatment beyond the “Golden Hour”
of resuscitation. Early intervention with rFVIIa may prevent
physiological derangement associated with massive hemor-
rhage and resuscitation thereby avoiding multi-organ system
failure [Aitken 2004].

Despite its high cost, early treatment with rFVIIa may
reduce the overall cost of treating refractory surgical coagul-
opathy. In the United States, the cost of rFVIIa is $1100 per
1-mg vial. Therefore, the average cost per patient treated in
our study was $5600. At our hospital, the cost of transfusion
of a unit of packed red blood cells is $235, platelets $500 per
pack, FFP $55 per unit, and cryoprecipitate $340 per 6-pack;
however, these costs are likely underestimated because direct
and indirect overhead costs associated with transfusion of
1 unit of packed red blood cells are between $522 and $1183
[Shander 2010]. Early intervention with rEVIIa was shown
to be most cost effective early in the transfusion period
[Loudon 2005].

A recent randomized trial in patients undergoing coronary
artery bypass grafting and valve surgery failed to detect a sig-
nificant difference in thrombotic complications, but patients
receiving rFVIIa required fewer re-operations for bleeding
and less transfusion of blood products [Gill 2009]. We exam-
ined clinical outcomes for 9 patients undergoing surgical
repair of acute type A aortic dissection who received rFVIla
for severe perioperative bleeding. Following treatment with
rFVIIa there was a reduction in blood loss, an improvement
in the coagulation profile, and patients required few addi-
tional blood products.

Although, to our knowledge, no other studies have exam-
ined rFVIla use exclusively in aortic dissection repair patients,
several studies of cardiac surgery patients have included aortic
dissections. Bishop et al [2006] reviewed rFVIIa use in 12 car-
diac patients, 5 of whom were acute aortic dissection repair.
They also found a significant decrease in INR and a downward
trend in PTT. They observed a highly statistically significant
decrease in blood product consumption. Filsoufi et al [2006]
found similar results when they examined 17 cardiac surgery
patients. Seven of these were aortic operations, 4 being type
A dissections. These investigators found significant decreases
in coagulation variables and the need for transfusions after
rFVIIa treatment. Bishop et al [2006] and Filsoufi et al [2006]
observed no thromboembolic complications in their study
samples.

Raivio et al [2005] similarly found significantly decreased
blood product use in their study of 16 cardiac surgery patients
given rFVIIa. Four of these were acute type A aortic dis-
sections. They did, however, observe a high frequency of
thromboembolic or thrombotic complications. In total they
recorded 4 patients (25%) who suffered from a thromboem-
bolic complications, 2 of whom were acute type A aortic dis-
section repairs. One suffered left-sided paralysis, and a com-
puted tomography scan identified “multiple embolic infarcts
bilaterally.” Their other patient experienced thrombosis
of the right iliac artery. This study was found to have the
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. . . highest thromboembolic adverse event rate in those
receiving rEVIIa. .. ” in a recent systematic review by Warren
and collegues [2007] .

rFVIIa has been studied as a treatment for intractable
blood loss in surgical patients. By acting on activated plate-
let surfaces, rFVIIa can focus its activity on sites of vascular
injury, thereby minimizing perioperative hemorrhage; how-
ever, neutrophils and monocytes stimulated by inflammatory
cytokines may express tissue factor and therefore may inter-
act with rFVIIa in the blood leading to procoagulant effects
in other sites besides vascular injury [Maugeri 2006]. Con-
sequently, because inflammatory cytokines are up-regulated
and neutrophils are activated during cardiopulmonary bypass,
there is concern that administration of rEVIIa following car-
diac surgery may lead to deleterious arterial and microvascu-
lar thrombosis.

We observed a thromboembolic complication rate of 11%,
which may be influenced by the emergent nature of the acute
type A aortic dissection repair. The patient who suffered a
stroke was at higher risk for a neurological event, being of
advanced age and hypertensive. This patient also suffered
preoperative cardiac tamponade as a result of the aortic dis-
section, with large amounts of blood and clot identified in the
pericardium during repair.

We have found that rFVIIa can be used in patients with
acute type A aortic dissections who have life-threatening
bleeding to normalize coagulation variables, decrease trans-
fusion requirements, and help attain hemostasis. The risk
of thromboembolic complications may be increased in this
patient population, however. This risk may still be out-
weighed by the risk of mortality due to severe bleeding and
the risks associated with allogeneic red blood cell transfusion.
Randomized controlled trials would further evaluate the risk-
benefit ratio in this patient population.

ACKNOWLEDGMENTS

The authors wish to thank Dr. Wei Wang for assistance
in data collection. EJ.L. received funding as a Canadian
Institutes of Health Research Strategic Training Fellow
in TORCH (Tomorrow’s Research Cardiovascular Health
Professionals).

REFERENCES

Abshire T, Kenet G. 2004. Recombinant factor VIIa: review of efficacy,
dosing regimens and safety in patients with congenital and acquired
factor VIII or IX inhibitors. ] Thromb Haemost 2:899-909.

Aiken MG. 2004. Recombinant factor VIIa. Emerg Med Australas
16:446-55.

Bishop CV, Renwick WE, Hogan C, Haeusler M, Tuckfield A, Tatoulis J.
2006. Recombinant activated factor VII: treating postoperative hemor-
rhage in cardiac surgery. Ann Thorac Surg 81:875-9.

Diprose P, Herbertson MJ, O’Shaughnessy D, Gill RS. 2005. Activated
recombinant factor VII after cardiopulmonary bypass reduces allogeneic
transfusion in complex non-coronary cardiac surgery: randomized double-
blind placebo-controlled pilot study. Br J Anaesth 95:596-602.



Recombinant Activated Factor VII for Postoperative Hemorrhage Following Repair of Acute Type A Aortic Dissection—Lehr et al

Dutton RP, McCunn M, Hyder M, et al. 2004. Factor VIla for correction
of traumatic coagulopathy. J Trauma 57:709-18.

Filsoufi E, Castillo JG, Rahmanian PB, et al. 2006. Effective management
of refractory postcardiotomy bleeding with the use of recombinant acti-
vated factor VII. Ann Thorac Surg 82:1779-83.

Friederich PW, Henny CP, Messelink EJ, et al. 2003. Effect of recombi-
nant activated factor VII on perioperative blood loss in patients under-
going retropubic prostatectomy: a double-blind placebo-controlled ran-
domised trial. Lancet 361:201-5.

Gill R, Herbertson M, Vuylsteke A, et al. 2009. Safety and efficacy of
recombinant activated factor VII: a randomized placebo-controlled trial
in the setting of bleeding after cardiac surgery. Circulation 120:21-7.

Hagan PG, Nienaber CA, Isselbacher EM, et al. 2000. The International
Registry of Acute Aortic Dissection (IRAD): new insights into an old
disease. JAMA 283:897-903.

Hedner U. 2006. Mechanism of action of recombinant activated factor
VII: an update Semin Hematol. 43:5105-7.

Hyllner M, Houltz E, Jeppsson A. 2005. Recombinant activated factor
VII in the management of life-threatening bleeding in cardiac surgery.
Eur ] Cardiothorac Surg 28:254-8.

Karkouti K, Beattie WS, Wijeysundera DN, et al. 2005. Recombinant
factor VlIa for intractable blood loss after cardiac surgery: a propensity
score-matched case-control analysis. Transfusion 45:26-34.

Loudon B, Smith MP. 2005. Recombinant factor VIIa as an adjunctive
therapy for patients requiring large volume transfusion: a pharmacoeco-
nomic evaluation. Intern Med J 35:463-7.

© 2010 Forum Multimedia Publishing, LLC

Lusher JM. 1998. Early treatment with recombinant factor VIIa results
in greater efficacy with less product. Eur ] Haematol Suppl 63:7-10.

Maugeri N, Brambilla M, Camera M, et al. 2006. Human polymorpho-
nuclear leukocytes produce and express functional tissue factor upon
stimulation. ] Thromb Haemost 4:1323-30.

Mayer SA, Brun NC, Begtrup K, et al. 2005. Recombinant acti-
vated factor VII for acute intracerebral hemorrhage. N Engl J Med
352:777-85.

Moore FA, Moore EE, Sauaia A. 1997. Blood transfusion. An independent
risk factor for postinjury multiple organ failure. Arch Surg 132:620-4.

Raivio P, Suojaranta-Ylinen R, Kuitunen AH. 2005. Recombinant factor
Vlla in the treatment of postoperative hemorrhage after cardiac surgery.
Ann Thorac Surg 80:66-71.

Romagnoli S, Bevilacqua S, Gelsomino S, et al. 2006. Small-dose recom-
binant activated factor VII (NovoSeven) in cardiac surgery. Anesth Analg
102:1320-6.

Shander A, Hofmann A, Ozawa S, Theusinger OM, Gombotz H, Spahn
DR. 2010. Activity-based costs of blood transfusion in surgical patients at
four hospitals. Transfusion 50:753-65.

Shapiro AD, Gilchrist GS, Hoots WK, Cooper HA, Gastineau DA.
1998. Prospective, randomised trial of two doses of rFVIIa (NovoSeven)
in haemophilia patients with inhibitors undergoing surgery. Thromb
Haemost 80:773-8.

Warren O, Mandal K, Hadjianastassiou V, et al. 2007. Recombinant acti-
vated factor VII in cardiac surgery: a systematic review. Ann Thorac Surg
83:707-14.

E279





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


