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Background and objective: To determine the prevalence of markers of inherited thrombophilia in patients with
severe form of ovarian hyperstimulation syndrome (OHSS)

Design and methods: Blood samples were analysed for markers of thrombophilia (mutation of factor V - Leiden,
mutation of methylentetrahydrofolat reductase (MTHFR) C677T and mutation of prothrombin G20210A). The
study group consisted of women who had undergone controlled ovarian hyperstimulation for IVF complicated by
severe OHSS (group A, n = 50). Results were compared with two controls groups - women who underwent ovarian
hyperstimulation for IVF without developing OHSS (group B, n = 93) and healthy pregnant women with no history
of infertility (group C, n = 196).

Results: We have found 7 out of 50 patients from group A positive for Leiden mutation (heterozygous) 11 out of 93
from group B (heterozygous), p = 0.71 OR 1.21 (0.39 3.70) and 10 out of 196 from group C (heterozygous), p = 0.03
OR 3.03 (0.97 9.28). Polymorphism of MTHFR 677T gene was detected in 17 out of 50 patients (heterozygous) from
group A, in 36 out of 93 patients from group B (35 heterozygous, 1 homozygous) and in 93 out of 196 patients from

the group C (86 heterozygous, 7 homozygous) with no statistical significance.
Conclusions: We found an increased prevalence of factor V Leiden mutation in Czech infertile women. However
carriers of Leiden mutation had no enhanced risk of development severe form of OHSS during stimulation.

INTRODUCTION

Severe form of theovarian hyperstimulation syndrome
(OHSS) with an incidence of 0.5 to 1 % per treatment
cycle belongs to the most serious complications of meth-
ods of assisted reproduction'. Typical massive outflow of
intravasal fluid into the ,third area® is associated with
hemoconcentration (causing hematocrit to increase up
to 55 %), leucocytosis above 25,000 leucocytes per cm?,
oliguria and electrolyte imbalance. This clinically serious
condition can be complicated by hepatorenal failure or
thromboembolic disease. The pathogenesis of the severe
form of OHSS is not clear. Most likely, hyperstimulated
ovaries produce a substance that provokes vasodilatation
of arterioles with subsequent extravasal outflow of a pro-
tein-rich fluid. Influence of exogenous or endogenous hCG
on the initiation of the entire process was demonstrated?.
The increase in hematocrit and blood viscosity together
with the changes in coagulation parameters are described
as the main factors increasing the risk of thrombosis de-
velopment. Thrombosis prevalence with the severe form
of OHSS fluctuates around 0.78 %!.

Thrombophilia is an inherited or acquired disorder
of hemostatic mechanisms, which is characterised by
increased tendency to blood clotting with a subsequent
thrombotisation. The inherited forms include resistance
to activated protein C (APC resistance due to muta-

tion of V G1691A, Leiden), hyperhomocysteinemia
(due to mutation of methylentetrahydrofolat reductase
(MTHEFR 677T), mutation of prothrombine (G20210A)
and deficiency of antithrombine, protein C and protein
S. Antiphospholipide syndrome and attained APC resist-
ance rank among the acquired thrombophilias.

No agreement exists on the relationship between
thrombophilia and development of OHSS. Dulitzky et
al. published a study covering of 20 patients with the se-
vere form of OHSS, for which they demonstrated a sig-
nificantly increased prevalence of thrombophilia®. In
another study covering an equally large group of patients
with the severe form of OHSS, Fabreques et al. failed to
demonstrate increased prevalence of inherited or acquired
thrombophilia*.

The aim of this study was to determine the prevalence
of inherited forms of thrombophilia (mutation of the fac-
tor V Leiden, mutation of G20210A prothrombine, muta-
tion of MTHFR C677T) in patients with the severe form
of OHSS.

DESIGN AND METHODS

Study group A
50 infertile women aged 22 to 40 (mean 32.0, median
33.0), in which ovarian stimulation for IVF was compli-
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cated by development of the severe form of OHSS. The
patients were stimulated by a long protocol or by protocol
using GnRH agonists. In all the patients, the severe form
of OHSS was diagnosed according to the criteria pub-
lished by Navot et al.'. The main subjective complaints
included dyspnoea and abdominal pains. Larger volumes
of ascitic fluid necessitating puncture and an ovary hyper-
trophy up to 10 cm in diameter were diagnosed by ultra-
sound examination. Laboratory finding revealed presence
of leucocytosis (more than 20,000 leucocytes per cm?),
hemoconcentration (hematocrit above 40 %) and changes
in hepatic and renal functions.

Control group B

93 infertile women aged 22 to 38 (mean: 31.1; median:
31.0) treated by IVF method, whose stimulation was not
complicated by development of the OHSS. All the pa-
tients were stimulated by a long protocol or by protocol
with GnRH agonists.

Control group C

196 healthy women aged 21 to 35 (mean: 28.8; me-
dian: 29.0) with physiological course of pregnancy who
gave birth at the Dept. of Obstetrics and Gynecology in
Olomouc. Women treated for infertility were not included
in the group. The examinations were performed in the 3%
trimester of pregnancy or after delivery.

Molecular-genetic examination for thrombophilia mu-
tations were performed in all the women. Multiplex allela-
specific polymerase chain reaction (MS PCR) was applied
after a complex determination of mutations of FV 1691
G-A (Leiden), prothrombine 20210 G-A and MTHFR 677
C-T. Electrophoresis on Spreadex 400 (Elchrom Scientific)
high-resolution gel was used to separate the PCR reaction
products. Staining by Sybr®Green (1 : 10000, Molecular
Probes) was used to visualize the PCR reaction products
separated by the electrophoresis.

Statistical evaluation was performed using Statistica
v.6 software. Values of p < 0.05 were regarded as statisti-
cally significant.

RESULTS

We have found heterozygous form of the factor V
(Leiden) mutation in 7 women of the group A (7/50),
in 11 women of the control group B (11/93) (p = 0.71;
OR 1.21; 95 % C1 0.39 to 3.70) and in 10 women of the
control group C (10/196) (p = 0.03; OR 3.03; 95 % Cl
0.97 t0 9.28) (Tab 1, 2).

We have found the heterozygous form of the MTHFR
C677T mutation in 17 women of the group A (17/50),
in 36 women of the control group B (36/93) (p = 0.58;
OR 0.82; 95 % C1 0.37 to 1.78) and in 86 women of the
control group C (86/196) (p = 0.21; OR 0.66; 95 % C1
0.33to 1.32) (Tab 1, 2).

The homozygous form of the MTHFR C677T mu-
tation was found in none of the women of the group
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A (n = 50); it was found in one woman of the control
group B (1/93) and in 7 women of the group C (7/196).
Mutation of the G20210A prothrombin was found in none
of the women (Tab 1, 2).

The heterozygous form of the factor V (Leiden) mu-
tation was found in 11 women of the control group B
(11/93) and in 10 women of the control group C (10/196)
(p=0.03; OR 2.50; 95 % CI 0.94 to 6.65) (Tab 3).

The heterozygous form of the MTHFR C677T mu-
tation was found in 36 women of the control group B
(36/93) and 86 women of the control group C (86/196)
(p=0.41; OR 0.81; 95 % CI 0.47 to 1.38) (Tab 3).

DISCUSSION

Thromboses and the thromboembolic disease are
among the most serious complications of stimula-
tion in the assisted reproduction techniques. Most fre-
quently, they occur in association with development of
the severe form of ovarian hyperstimulation syndrome
(OHSS). Thromboses occur only in low number of the
affected patients and it is unclear, in which way the severe
form of OHSS increases the risk of their development.
Hemoconcentration may contribute to the development
of thrombosis, but it is not the only cause*. Prothrombotic
role of high estrogen levels has been demonstrated in
women using oral contraceptives and during pregnancy®.
Biron et al. monitored the correlation between estrogen
levels and changes in coagulation parameters in patients
with the severe form of OHSS®. However, they failed to
confirm the expected relationship.

Kodama et al. stated a statistically significant increase
of fibrinogen level and decrease of antithrombin and al-
pha 2 antiplasmin levels in patients with the severe form
of OHSS’. They also demonstrated high levels of D-dimers
and thrombin - antithrombin complexes, which reflect
activation of the coagulation cascade. On the other hand,
Delvigne et al. failed to demonstrate any changes in coagu-
lation parameters except an increase of fibrinogen level in
a group of 25 patients with the severe form of OHSS?.

Thrombophilias constitute a group of inherited or ac-
quired blood coagulation disorders, which also increase
the risk of thrombosis development. Typical features of
thrombophilias include occurrence of venous thromboses
before the age of 45, occurrence of thromboses in abnor-
mal locations and their repeated occurrence. Prevalence
of heterozygous forms of F V (Leiden) mutations varies
across European countries ranging from 2 % in the south
to 10 % in Nordic countries’. This mutation increases the
risk of development of venous thrombosis eight times.
Prevalence in the population of Europe is reported to
range from 30 to 40 % for the MTHFR 677 (hetero-
zygous) mutation and from 2 to 2.8 % for the G20210A
prothrombin mutation'’. Findings of these mutations are
very rare in the populations of Africa and Asia*.

Presence of thrombophilic mutations increases the
risk of venous thromboses and thromboembolic disease
during pregnancy with a statistical significance*. In case
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Table 1: Comparison of thrombophilia prevalence in patients with OHSS and IVF treated patients

Study group A Control group B .
(n = 50) (n=93) p Odds ratio

FV Leiden 7 11 0.71 1.21 (0.39 - 3.7)
mutation

MTHER 677 mutation 17 36 0.58 0.82 (0.37 - 1.78)
(heterozygous)

MTHER 677 mutation 0 1 0.66 1.84 (0.0 - 69.1)
(homozygous)

Table 2: Comparison of thrombophilia prevalence in patients with OHSS and in healthy fertile women

Study group A Control group C .
(n = 50) (n = 196) p QOdds ratio
F V Leiden mutation 7 10 0.03 3.03 (0.97 - 9.28)
MTHER 677 mutation 17 86 0.21 0.66 (0.33 - 1.32)
(heterozygous)
MTHFR 677 mutation 0 7 0.56 0.54 (0.02 - 4.53)
(homozygous)

Table 3: Comparison of thrombophilia prevalence in infertile patients without OHSS and in healthy fertile women

Control group B Control group C ) QOdds ratio
(n=93) (n=196)
F V Leiden mutation 11 10 0.03 2.50 (0.94 - 6.65)
MTHER 677 mutation 36 86 0.41 0.81 (0.47 - 1.38)
(heterozygous)
MTHER 677 mutation 1 7 0.23 0.29 (0.01 - 2.42)
(homozygous)

of pregnant women, they have been regarded relating to
repeated pregnancy loss, development of preeclampsia,
growth retardation of foetus and placenta abruption'®-5.
Increased prevalence of thrombophilic conditions has
also been reported in patients with repeated IVF infertility
treatments. Azem et al. diagnosed some of the inherited
forms of thrombophilia in 26.7 % women with four and
more IVF cycle failures (n = 45)*. For the control group
of healthy women (n = 44), it was only 9.1 % patients.
In our group, we have demonstrated an increased prev-
alence of the heterozygot form of the factor V (Leiden)
mutation. However, carriage of this mutation does not
imply a higher risk of development of the severe form
of OHSS for a patient during stimulation in an IVF pro-
gramme. We have failed to confirm the results published
by Dulitzky et al. who demonstrated thrombophilia in
85 % patients (17/20) with the severe form of OHSS’.
On the other hand, Fabregues et al. failed to demonstrate

thrombophilia in any of their patients diagnosed with the
severe form of OHSS (n = 20)*. In the control group of
IVF treated infertile patients (n = 40), the occurrence of
thrombophilia was also at minimum (1/40). By virtue of
these results, the authors did not recommend screening
examination of thrombophilic mutations to perform in
infertile patients.

A question remains, whether the increased prevalence
of thrombophilic mutations in infertile patients may be the
cause of their reduced fertility. In their study, Martinelli et
al. compared the prevalence of thrombophilia in infertile
patients with an IVF cycle failure (n = 234) with that in
a control group of patients that impregnated spontane-
ously (n = 234). The heterozygous form of the factor V
(Leiden) mutation was present in 5 % patients of the study
group compared to 2 % patients of the control group. The
heterozygous form of the prothrombin G20210A muta-
tion was present in 3 % patients of the study group com-
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pared to 6 % patients of the control group. No relationship
between IVF failure and presence of thrombophilia was
demonstrated in this work.

Vaquero et al. published similar results'. They also
failed to find an increased occurrence of thrombophilia
in patients with at least one IVF cycle failure (n = 51).
Influence on the fertility of carriers of thrombophilic mu-
tations was not unequivocally demonstrated.

Our results of our study revealed that prevalence of
the heterozygous form of factor V (Leiden) mutation is
increased in infertile patients. However, carriage of this
mutation does not increase the risk of development of the
severe form of OHSS during IVF programme stimulation'”.
Routine examination of inherited thrombophilic mutation
is not indicated for infertile patients.

ACKNOWLEDGEMENTS

This study was supported by the grant of IGA Ministry of
Health of the Czech Republic NR 7810-3 (2004).

REFERENCES

1. Navot D, Bergh P, Leufer N. Ovarian hyperstimulation syndrome
in novel reproductive technologies: prevention and treatment. Fertil
Steril 1992; 58:249-61.

2. Brinsden PR, Wada I, Tan SL, Balen A, Jacobs HS. Diagnosis, pre-
vention and management of ovarian hyperstimulation syndrome.
Brit J Obstet Gynecol 1995; 102:767-72.

3. Dulitzki M, Cohen SB, Inbal A, Seidman DS, Soriano D, Lidor
A, et al. Increased prevalence of thrombophilia among women
with severe ovarian hyperstimulation syndrome. Fertil Steril 2002;
77:463-1.

4. Fabregues F, Tassies D, Reverte JC, Carmona F, Ordinas A, Balasch
J. Prevalence of thrombophilia in women with severe ovarian hy-
perstimulation syndrome and cost-effectiveness of screening. Fertil
Steril 2004; 81:989-95.

S. Machac, M. Lubusky, M. Prochazka, R. Streda

. Paseka J, Unzeitig V, Cibula D. Mutace faktoru V Leiden u

uzivatelek hormonalni antikoncepce. Ces Gynek 2000; 65:156-9.

. Biron CH, Galtier-Dereure F, Robesandratena H, Bernard I, Hodon

B. Hemostasis parameters during ovarian stimulation for in vit-
ro fertilisation: results of a prospective study. Fertil Steril 1997,
67:104-9.

. Kodama H, Fukada J, Karube H, Matsui T, Shimuzu Y, Tanaka

T. Characteristics of blood hemostatic markers in a patient with
ovarian hyperstimulation syndrome who actually developed throm-
boembolism. Fertil Steril 1995; 64:1207-9.

. Delvigne A, Kostyla K, De Leener A. Metabolic characteristics of

women who developed ovarian hyperstimulation syndrome. Hum
Reprod 2002; 17:1994-6.

. Svensson PJ, Dahlback . Resistence to activated protein C due

to mutated factor V as a novel cause of inherited thrombophilia.
Haematologia 1995; 80:344-56.

. Tsanadis G, Vartholomatos G, Korkontzelos I, Avgoustatos F,

Kakosimos G, Sotiriadis A. Polycystic ovarian syndrome and
thrombophilia. Hum Reprod 2002; 17:314-9.

. Alfirevic Z, Mousa HA, Martlew V. Postnatal screening for throm-

bophilia in women with severe pregnancy complications. Obstet
Gynecol 2001; 97:753-59.

. Alfirevic Z, Roberts D, Martlew V. How strong is the association

between maternal thrombophilia and reverse pregnancy outcome?
A systematic review. Eur J Obst Gynecol Reprod Biol 2002; 101:6-
14.

. Lindquist P, Dahlback B, Marsal K. Thrombotic risk during preg-

nancy: A population study. Obstet Gynecol 1999; 94:595-9.

. Azem F, Many A, Ben Ami I, Yovel I, Amit A, Lessing J B, et

al. Increased rates of thrombophilia in women with repeated IVF
failures. Hum Reprod 2004; 19:368-70

. Martinelli I, Taioli E, Ragni G, Levi -Setti P, Passamonti SM,

Battaglioli T. Embryo implantation after assisted reproduction
procedures and maternal thrombophilia. Haematologica 2003;
88:789-93.

. Vaquero E, Lazzarin N, Caserta D, Valensise H, Baldi M, Moscarini

M, et al. Diagnostic evaluation of women experiencing repeated
in vitro fertilisation failure. Eur J Gynecol Reprod Biol 2005;
10:1253-5.

. Machac S, Lubusky M, Prochazka M. Prevalence of Inherited

Thrombophilia in Patients with Severe Ovarian Hyperstimulation
Syndrome. Proceedings of the 22" ESHRE annual meeting, 2006,
18-21 June; Prague, Czech Republic. Oxford University Press,
2006. p. i143-i144.




<<
  /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>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /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 <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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


