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Optimising care through cultivated
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Abstract

Background: Obstetric Haematology, a subspecialty at the interface of Obstetric Medicine, Haematology and Maternal-
Fetal Medicine, addresses the complex interplay between pregnancy and haematological disorders. Advances in survival
and reproductive technologies have increased the number of individuals with complex haematological conditions achiev-
ing pregnancy, underscoring the need for specialised expertise. Exposure to expertise may vary significantly by training
program and formal training in Obstetric Haematology remains limited.

Methods and Results: A narrative review was conducted and an approach for Obstetric Hematology training is pro-
posed consisting of a structured curriculum incorporating reproduction planning, contraception, medication safety,
haematological adaptations of pregnancy, and psychosocial support.

Conclusion: The development of an Obstetric Haematology curriculum can standardize education and enhance multi-
disciplinary collaboration with a target of improving outcomes for pregnant individuals with haematological disorders.
Next steps include comprehensive needs assessment across specialties, definition of core competencies through consen-

sus approaches, and incorporation of patient perspectives in curriculum design.
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Haematological complications of pregnancy and the post-
partum period, such as obstetric haemorrhage and thrombo-
embolism, remain leading causes of maternal morbidity and
mortality. Many pre-existing haematological conditions can
complicate pregnancy and lead to adverse maternal and/or
fetal outcomes including, but not limited to, haemoglobin
disorders such as sickle cell disease, immune cytopenias,
inherited and acquired thrombophilia, bleeding disorders,
haematological malignancies, and red blood cell and
platelet alloantibodies." Women with complex haemato-
logical disorders are achieving pregnancy due to reduced
morbidity and improved survival, such as after allogeneic
transplantation, and with contemporary care for individuals
with sickle cell disease and beta thalassemia major.>
Furthermore, conditions such as myeloproliferative neo-
plasms are being identified in younger individuals.* There
is also increasing use of assisted reproductive technology,
which often requires expert haematological consultation.
Optimising outcomes for these patients requires multidis-
ciplinary care models, also shown to be beneficial in other

medical conditions such as pulmonary hypertension, car-
diac disease and diabetes.”™”’

Pregnancy is associated with several physiological
changes to the blood, including expansion of red cell
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Table 1. Competencies of international haematology programs
for obstetric knowledge.

Training programme Competency

Canada'* Pregnancy and post-partum
physiological changes and
haematologic disorders

Alloantibodies in pregnancy, RhD
disease of the newborn
(including use of anti-D),
neonatal alloimmune
thrombocytopenia, intrauterine
transfusion and transfusion in
pregnancy, prevention and
management of thrombosis in
pregnancy, management of
haematological disorders and
those with a
haemoglobinopathy including
antenatal screening

Care and management of
haematologic disorders in
pregnant patients and patients
of reproductive age; diagnosis
and management of
haematologic issues associated
with hormone therapies,
including their use as treatment
for infertility

United Kingdom'?

United States
The Accreditation Council
for Graduate Medical
Education (ACGME)'®

mass and plasma volume, leukocytosis, increased platelet
activation and clearance, increased coagulation activity,
and alterations in immune system function. Laboratory
parameters are frequently altered during pregnancy and
require expert interpretation.®

As such, formal training in Obstetric Haematology is
necessary to address issues of reproductive care for these indi-
viduals.>> A structured curriculum and defined competencies
equip Haematologists, Obstetric Medicine physicians,
Maternal Fetal Medicine physicians, and Anesthesiologists
with the necessary skills and knowledge to manage pregnan-
cies and to participate in multidisciplinary discussions, to
enhance the delivery of care for pregnant individuals with
haematological conditions. For example, coordinated fertility
programs have been shown to increase access to fertility care
for those needing chemotherapy, and reduce regret about fer-
tility preservation; yet, of 433 health care practitioners sur-
veyed regarding the frequency of discussing fertility
counselling prior to treatment, 40% indicated they never dis-
cuss fertility preservation and 56% did not feel confident in
discussing these options.”'°

The need for Obstetric Medicine training has long been
recognized, and several medical specialties have established
Obstetric Medicine curricula during subspecialty and fel-
lowship training to address this need.!' Needs assessments
of Haematologists, Fetal Maternal Medicine specialists,
Obstetricians and resident doctors, identified education

in Obstetric Haematology to be highly useful.'*!?
Haematology, General Internal Medicine, and Anesthesia
training programs differ among countries in their require-
ments for education about the medical needs of individuals
of childbearing potential. Obstetric Medicine and Maternal
Fetal Medicine programs also vary in establishing specific
objectives and rotations for haematology training.

Among haematology residency programs internation-
ally, expected competencies differ (Table 1).

In Toronto, Canada, the Obstetric Hematology Program
also provides longitudinal training to Obstetric Medicine,
Maternal Fetal Medicine, Thrombosis and
Haemoglobinopathy trainees. We are aware of only one fel-
lowship program in Obstetric Haematology offered to both
Haematologists and Obstetricians in Canada, and an estab-
lished, multidisciplinary, three-day residential course in
Oxford, UK.'”'® Elements for Obstetrical Haematology
Training are thus suggested for Obstetric Medicine,
Hematology, Obstetrics and Gynecology, Maternal Fetal
Medicine and Anesthesiology training with expertise offered
in a fellowship to Obstetric Medicine, Hematology and
Maternal Fetal Medicine physicians.

Considerations for an obstetric
haematology curriculum

Development of an Obstetric Haematology curriculum is
proposed to include  disease-specific  elements
(Supplement, Table 1) and common elements such as
approaches to:

Contraception counselling, including risk assessment
Reproductive planning, including impacts on fertil-
ity, sexual function, placental physiology, risk of
pregnancy losses, need and access for pre-
implantation or prenatal genetic diagnosis, and
assisted reproductive technology.

e Medications, including those required to optimise
disease outcomes and safe discontinuation prior to
pregnancy of those with known or potential terato-
genicity, characteristics of drugs that are safe for
pregnancy and lactation, late effects of chemotherapy
or bone marrow transplantation.

e Cytopenias, including the physiological changes to
the blood during pregnancy, autoimmunity, recom-
mended thresholds for intervention to support safe
practices during the antenatal period, neuraxial anes-
thesia and childbirth.

o Thromboprophylaxis, including the need and dur-
ation, applying risk stratification according to the
haematological disorder and other clinical and
laboratory factors.

e Risks of imaging modalities, for diagnosis and sta-
ging haematological disease, or for investigation of
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Figure |. Core educational concepts across the pregnancy continuum.

suspected venous thromboembolism, potential mod-
ifications to limit radiation exposure.

e Risks of preeclampsia and prevention, Understanding
the increased risk of hypertensive disorders of preg-
nancy associated with haematologic conditions and
implementing risk reduction strategies.

o Transfusion considerations, including haematological
parameters for transfusion, risks of alloimmunisation,
prevention and management of obstetric haemorrhage,
provision of blood components, point of care testing,
and appropriate use of anti-D Immune globulin

e Financial assessment, for the need of costly medica-
tions, use of resources

e Psychosocial support

The elements suggested for inclusion are based on cases
seen over 10 years in focused clinics in Canada and the
United Kingdom. The incorporation of these elements
will differ according to the subspecialty programme e.g.,
Obstetric Haematology, Maternal Fetal Medicine, and
Obstetric Medicine and are advised to be selected according
to a needs assessment and Delphi consensus processes. A
needs assessment of obstetricians and hematology trainees
in Switzerland demonstrated that the top three topics of
highest interest included bleeding disorders, antiphospholi-
pid syndrome (APS), and thrombosis in pregnancy.'® The
Haematology elements for Obstetric Medicine have been
previously identified through a similar process but could
be potentially expanded with availability of training."’

Fundamental educators for obstetric
haematology training

As care of pregnancies with haematological disorders
requires a multidisciplinary approach, an integrative style
for the education of trainees is also necessary. The pathway
for an individual of childbearing age may require knowl-
edge of fertility, pregnancy and childbirth, including risks
and benefits of medications and management options dur-
ing this course (Figure 1). Providers for this education are
proposed in Table 2.

Methods and Media for curriculum
development and dissemination

The clinical discipline of Obstetric Haematology has devel-
oped over the last 20-25 years, but in many countries
expertise is still confined to large metropolitan academic
centers.! Trainee exposure to a diverse case mix and suffi-
cient clinical volume to achieve confidence and competency
may therefore be inconsistent across programs. Curriculum
development with an aim to establish and maintain equit-
able learning opportunities for trainees must therefore be
accessible, flexible and adaptable to learner settings and
needs.

In a survey of haematologists, obstetricians and inter-
nists about needs and preferences for Obstetric
Haematology learning, three-quarters of respondents identi-
fied a blended curriculum delivery, with combination of
face-to-face teaching and technology-enhanced learning
activities as their preferred mode of learning.'? Inclination
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Table 2. Providers for educational delivery of obstetric
haematology training.

Provider

specialisation Curriculum

Care of comorbid conditions such as
kidney disease, cardiovascular disease,
endocrine disease and preventative
measures for conditions such as
preeclampsia

Characteristics of medications that
predict placental transfer (e.g.,
molecular weight, binding to placental
Fc receptor) transfer with lactation.
Adequate and safe analgesia

Fertility options, assisted reproductive
techniques and genetic screening

Anaesthetic modalities according to
haematological and coagulation
parameters

Placental development, physiological
changes, placental markers and
monitoring, needs for safe birth
including the postpartum period

Laboratory diagnosis, pregnancy-specific
reference considerations (e.g., blood
cell counts, transfusion medicine,
platelet immunology, haemoglobin
disorders)

Care of the newborn

Obstetric Medicine

Pharmacology

Reproductive
endocrinology
Anaesthesia

Maternal Fetal
Medicine

Laboratory

Neonatology

for multidisciplinary learning with multiple specialists mod-
elling real clinical experience was also expressed.

The use of asynchronous, self-paced modules and self-
assessment provides a strategy for addressing disparate
trainee experiences due to limited clinical exposure or local
content expertise.'> As an example, the care of individuals
with haemoglobinopathies has limited exposure in
Canada.’*?* Similarly, there has been a paucity of educa-
tors in transfusion medicine and immunohaematology,
leading to inconsistent trainee exposure.”> The develop-
ment and use of online modules to provide foundation train-
ing in clinical and laboratory content was found to be an
acceptable method and was rated favourably in improving
understanding and examination scores in a Canadian set-
ting.”* Knowledge scores of Haematology trainees
improved in antibody panel interpretation, an area previ-
ously identified as a weakness.”>** This approach was
also found to be acceptable for Obstetric Hematology train-
ing, and can be made available on educational websites."

A blended didactic and case-based learning style is
valued, as undertaken in the international course held in
Oxford, UK.'7 It has also been developed for
Transfusion Medicine education for trainees from multiple
specialties. The development and implementation of
Transfusion Camp  designed for  Haematology,
Anaesthesia, Critical Care, and other subspecialty trainees,

has been demonstrated to improve trainee knowledge and
attitudes as well as self-reported practice implementation
about fundamental transfusion medicine topics.?>*® These
findings have been replicated in the United Kingdom.?” A
blended learning program could also be applied to an
Obstetric Haematology curriculum. Using the above curric-
ulum framework, a combination of self-paced online con-
tent and interactive case-based learning sessions could be
devised and implemented for Haematology trainees.

Conclusion and next steps

The need for Obstetric Haematology training is evident.
This is a critical area of medicine which requires high-level
multidisciplinary expertise to optimise outcomes. Next
steps should include a comprehensive needs assessment
among the various subspecialty disciplines, engagement
of other providers needed for educational delivery, and a
Delphi approach to determine core competencies.
Incorporating the patient perspective is also crucial for cur-
riculum design.

Acknowledgments

We would like to acknowledge the vision and support of Drs.
Malcom Moore, Isaac Odame, Richard Ward, Mathew Sermer,
Chaim Bell at the University of Toronto for the development of
the dedicated Obstetric Haematology Clinic to instruct
Hematology, Obstetric Medicine, General Internal Medicine and
and for the Obstetric
Haematology Fellowship programme. We would also like to
acknowledge Dr Candice Silversides for her advocacy for educa-

Maternal Fetal Medicine trainees

tion in obstetrics in the medical specialties. From the UK, we
would like to thank Drs Christina Oppenheimer and Helena
Maybury at the University Hospitals of Leicester for their early
adoption of haematology into the obstetric and fetal maternal
medicine curricula and to all those who have developed dedicated
Obstetric Haematology clinics and contributed to the advancing
education, clinical practice and guideline development in this
important field.

ORCID iD

Kristine Matusiak (=) https:/orcid.org/0000-0003-0357-1661

Ethical considerations

No ethics approval was sought given the nature of this article — no
patients, trainees, or participants data was included in this opinion
article about curriculum development.

Author contributions

All authors contributed to the concept, drafting and editing of this
manuscript.

Guarantor
Dr. Kristine Matusiak


https://orcid.org/0000-0003-0357-1661
https://orcid.org/0000-0003-0357-1661

Matusiak et al.

Funding

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

Declaration of conflicting interests

The author(s) declared the following potential conflicts of interest
with respect to the research, authorship, and/or publication of this
article: Matusiak: Pfizer (Consultancy), Vertex (Development of
Educational Content), Canadian Hemoglobinopathy Society
(Honoraria); Pavord: None; Shehata: None.

Supplemental material

Supplemental material for this article is available online.

References

1.

10.

11.

12.

Pavord S and Oppenheimer C. Reflections on the develop-
ment of obstetric haematology as a new discipline in the
UK. Br J Haematol 2020; 191: 604-607.

Quinn CT, Rogers ZR, McCavit TL, et al. Improved survival
of children and adolescents with sickle cell disease. Blood
2010; 115: 3447-3452.

Sockel K, Neu A, Goeckenjan M, et al. Hope for motherhood:
pregnancy after allogeneic hematopoietic cell transplantation
(a national multicenter study). Blood 2024; 144: 1532-1542.
Robinson S, Ragheb M and Harrison C. How I treat myelo-
proliferative neoplasms in pregnancy. Blood 2024; 143:
777-1785.

Chen W, Luo J, Chen J, et al. Effect of multidisciplinary team
(MDT) centred on pregnant women with pulmonary hyper-
tension on treatment and outcomes of pregnancy. BMC
Pulm Med 2023; 23: 62.

Li H, Li H, Wang J, et al. Effectiveness of multidisciplinary
intervention for gestational diabetes mellitus. J Obstet
Gynaecol Res 2023; 49: 863-869.

Magun E, DeFilippis EM, Noble S, et al. Cardiovascular care
for pregnant women with cardiovascular disease. JACC
2020; 76: 2102-2113.

Paidas MJ and Hossain N. Hematologic changes in pregnancy.
In: Hemostasis and thrombosis in obstetrics & gynecology.
Chichester, West Sussex, UK: Wiley-Blackwell, 2010, pp.1-11.
Letourneau JM, Ebbel EE, Katz PP, et al. Pretreatment fertil-
ity counseling and fertility preservation improve quality of
life in reproductive age women with cancer. Cancer 2012;
118: 1710-1717.

Lopategui DM, Ibrahim E, Aballa TC, et al. Effect of a formal
oncofertility program on fertility preservation rates-first year
experience. Transl Androl Urol 2018; 7: S271-S275.
Cumyn A, Gandhi S, Gibson P, et al. Defining competencies for
training in obstetric medicine. Obstet Med 2014; 7: 137-138.
Kazi S, Tseng E, Malinowski A, et al. A survey to assess the
educational needs of clinicians in maternal hematology.
Blood 2020; 136: 9-10.

13.

14.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Sutter T, Vandermeulen H, Shehata N, et al. Targeted online
education in obstetric hematology significantly improves
resident knowledge and addresses a critical training gap.
Blood 2025; 146: 4640—-4640.

Royal College of Physicians and Surgeons of Canada.
Hematology Competencies (accessed July 2025).

The Joint Royal College of Physicians Training Board.
Haematology Training Curriculum Implementation. 2021.
ACGME Program Requirements for Graduate Medical
and Medical Oncology.
Available at https://www.acgme.org/globalassets/pfassets/
programrequirements/2025-reformatted-requirements/155_
hematologymedicaloncology 2025_reformatted.pdf (accessed
December 2025).

British Society for Haematology. Haematology in Obstetrics

Education in Hematology

course. 2015.

University of Toronto. Fetal Hematology
[Available from: https:/deptmedicine.utoronto.ca/maternal-
fetal-hematology#:~:text=This%20fellowship%20in%
20Maternal%2FFetal,with%20hematological%20disorders%
20in%20pregnancy.

Cumyn A and Gibson P. Validation of a Canadian curriculum
in obstetric medicine. Obstet Med 2010; 3: 145-151.

Bhella S, Radwi M and Ward R. An online educational mod-
ule to improve general internal medicine Trainees’ knowl-
edge and comfort in managing acute complications of
sickle cell disease. J Appl Hematol 2023; 14: 242-247.
Verhovsek MM, Breakey VR, Ward R, et al. Hemoglobinopathy
education in Canadian hematology training programs: how much
are residents learning? Blood 2014; 124: 2168-2168.
Verhovsek MM, Hou C, Azzam M, et al. Pilot study of online
learning modules for hemoglobinopathy education in Canadian
hematology training programs. Blood 2016; 128: 314.

Yan MTS, Arsenault V and Pendergrast J. Evaluation of
immunohematology knowledge in hematology trainees.
Transfusion 2019; 59: 2685-2690.

Arsenault V, Yan MTS, Tait G, et al. An online immunohe-
matology educational resource for post-graduate hematology
trainees: learnSerology.ca. Transfus Apher Sci 2023; 62:
103634.

Lin Y, Tilokee E, Charge S, et al. Transfusion camp: a pro-
spective evaluation of a transfusion education program for
multispecialty postgraduate trainees. Transfusion 2019; 59:
2141-2149.

Yeung KCY, Kapitany C, Charge S, et al. Transfusion
camp: a retrospective study of self-reported impact on post-
graduate trainee transfusion practice. Transfusion 2023; 63:
839-848.

Aggarwal A, Kaushik K, Morton S, et al. Transfusion camp:
the UK experience and its value in improving knowledge of
transfusion medicine among postgraduate trainees. Transfis
Med 2024; 34: 450-454.

Maternal


https://www.acgme.org/globalassets/pfassets/programrequirements/2025-reformatted-requirements/155_hematologymedicaloncology_2025_reformatted.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/2025-reformatted-requirements/155_hematologymedicaloncology_2025_reformatted.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/2025-reformatted-requirements/155_hematologymedicaloncology_2025_reformatted.pdf
https://deptmedicine.utoronto.ca/maternal-fetal-hematology#:~:text=This%20fellowship%20in%20Maternal%2FFetal,with%20hematological%20disorders%20in%20pregnancy
https://deptmedicine.utoronto.ca/maternal-fetal-hematology#:~:text=This%20fellowship%20in%20Maternal%2FFetal,with%20hematological%20disorders%20in%20pregnancy
https://deptmedicine.utoronto.ca/maternal-fetal-hematology#:~:text=This%20fellowship%20in%20Maternal%2FFetal,with%20hematological%20disorders%20in%20pregnancy
https://deptmedicine.utoronto.ca/maternal-fetal-hematology#:~:text=This%20fellowship%20in%20Maternal%2FFetal,with%20hematological%20disorders%20in%20pregnancy
https://deptmedicine.utoronto.ca/maternal-fetal-hematology#:~:text=This%20fellowship%20in%20Maternal%2FFetal,with%20hematological%20disorders%20in%20pregnancy

	 Considerations for an obstetric haematology curriculum
	 Fundamental educators for obstetric haematology training
	 Methods and Media for curriculum development and dissemination
	 Conclusion and next steps
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


