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Orphanmedicinal products (OMPs) are pharmaceuticals designed for the treatment of
rare diseases, a family of more than 6000 medical conditions, each of which affects a
small to ultra-small population of patients – typically less than 1 in 2000 people.1

The June 2009 European Council Recommendation on action in the field of rare
diseases emphasizes that “the principles and overarching values of universality, access to good
quality care, equity and solidarity [...] are of paramount importance for patients with rare
diseases.” Although important advances have been made in the OMP field during the last decade,
several deadlocks still impede optimal accessibility.2
Disparities in the availability of OMPs in the EU

A survey conducted in 12 Eurasian countries on rare disease policies and orphan drug
reimbursement systems showed that inequality in patient access to new OMPs still exists due to
variations in national healthcare budgets, health insurance, and reimbursement systems.3

Fragmentation of reimbursement policies translates into unequal access to treatment. The number
of reimbursed OMPs ranged from>100 in Germany, France, Italy, and the Netherlands to zero in
Armenia. For instance, France reimburses 116 orphan drugs, England 68, Scotland 55, andWales
47. A survey of access to OMPs in the United Kingdom, France, Germany, Italy, and Spain found
that since the implementation of the OMP Regulation in 2000 to end of May 2016, 143 OMPs
obtained a marketing authorization in the European Union.4 These OMPs are most widely
accessible in Germany and France, while in the other countries between 30 and 60% of OMPs are
reimbursed. In addition, in some countries, such as Italy, differences in treatment availability and
access to medicines, diagnosis, and care can occur regionally, depending on each regional health
management system. The cost of OMPs is clearly a major factor explaining the disparities among
different European countries.5 The complex issue of drug pricing is dealt with in an accompanying
European Hematology Association (EHA) position paper,6 but here we will briefly consider the
issues related to OMP prices. In addition, differences in normative approaches to rare diseases and
OMPs between countries also play an important role.
High prices of OMPs

The global OMPs market is estimated to reach US $45.4 billion by 2024, with a huge impact on
patient care and national health systems. “Big Pharma” is forecast to make up 8 out of the top 10
orphan drug companies in 2024, and OMPs will continue to generate strong prescription sales,
growing at twice the rate of non-orphan drugs in the years to come.7 The rapid acceleration in the
development of innovative medicines raises serious concerns regarding the limited access caused,
among others, by the often unprecedentedly high prices.8 These prices are generally considered as
derived mostly from the necessity to recoup the high drug research and development (R&D) and
production costs from a relatively small patient pool. However, a recent study shows that, when
focusing on new molecular entities, the capitalized cost per approved OMPwas half that of a non-
orphan drug.9 As awareness of rare diseases continues to grow and with the advance of
personalizedmedicine,10 more andmore patients will be diagnosed with a rare disease, broadening
the potential patient population and driving even greater revenue for the pharmaceutical industry.
A perfect example is systemic amyloidosis caused by wild-type and variant transthyretin. Drugs
developed for the ultra-rare variant transthyretin amyloidosis are now also approved for the much
more common amyloid cardiomyopathy caused by wild-type transthyretin, the diagnosis of which
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is now increasing thanks to growing awareness among
cardiologists.11 More discussion is needed to better align on
the cost components that should be included in research and
development costs for pharmaceuticals.
Rare disease-specific patient registries constitute key instru-

ments, within the European Reference Networks, for improving
the care of rare diseases by pooling data for basic and clinical
research, epidemiological research, and real-life post-marketing
observational studies.12 Patient registries also allow for collecting
the necessary data to follow up and evaluate the longer-term real-
world effectiveness, toxicities and cost-effectiveness of OMPs,
thus contributing essential data for defining fair pricing and
reimbursability.
Regulatory and systemic issues

Innovative treatments, which are the cornerstone of the
treatment of rare diseases, can challenge the established drug
regulatory system at different levels.
Market approval

Where there is a high medical need, such as in rare diseases, it
is necessary to optimally balance the evaluation of safety and
efficacy of new medicines, simultaneously with fast market
access to treatments. On average, it takes the European
Medicines Agency (EMA) 441 days to issue a marketing
authorization (ranging from 266 to 770 days). After a medicine
receives market approval, the price negotiations with national
authorities can take up to two years.13 In order to accelerate
patient access to promising new therapies in a timely manner,
EMA developed (in 2006, with an update in 2016), programs
for accelerated approval for medicines offering a major
therapeutic advantage over existing treatments or benefitting
patients without treatment options.14,15 Very recently, the
COVID-19 pandemic prompted EMA to implement even faster
approval procedures16 that may be adopted in part to speed up
the approval of OMPs. Patients with rare and orphan diseases
have urgent and unmet medical needs, in much the way as
Covid-19 patients. Furthermore, most, but not all, EU member
states have an established compassionate use program, with
different regulations and access criteria, adding to disparity
within Europe.17
Health technology assessment

Before reimbursement of a new medicine takes place,
authorities often require health technology assessment (HTA)
particularly for the most expensive new medicines, thus
including the majority of OMPs. HTA reviews added value
of medicines, medical and in-vitro devices and other health
technologies and offers recommendations for payers as to
whether or not to reimburse the product. Conducting HTA of
the same drug in several countries results in duplication,
disparities, delays, and inefficient use of scarce resources. In
January 2018, the European Commission introduced a
proposal for EU-wide HTA cooperation,18 with a focus on
joint clinical assessments. The Commission proposal, which
builds on the pioneering work done by the European Network
for Health Technology Assessment (EUnetHTA),19,20 would
improve and harmonize current HTA processes across EU
Member States, for the benefit of all.
2

Suggestions for improving the system to
achieve equal access

Innovative methodologies

Several new scientific and methodological approaches are
being developed to improve evidence generation and analysis of
rare diseases. New clinical trial designs in small populations are
necessary to gain most information from available data. Master
protocols, defined as single overarching protocols, including
umbrella, platform and basket trials, may allow answers to more
questions more efficiently and in less time.21 Cross-over and
adaptive designs may also be considered after careful evaluation
of the risks and benefits of each design.22 These new clinical trial
designs may include new endpoints (eg, disease-specific patient-
relevant outcome measures [PROMs], composite end-points,
qualified biomarkers23), and require innovative statistical
methods (eg, Bayesian methods). The implementation of these
new methodologies should accelerate the development of novel
drugs and reduce R&D costs and drug prices, thereby
augmenting access to novel therapies for rare diseases.
Widen the spectrum of research

More funding for public research should be awarded in areas
of high unmet medical need where there are not enough financial
incentives to steer private investment. Furthermore, alternative
approaches, such as drug-repurposing (finding new indications
for existing medicines), can contribute to more sustainable
innovation. Drug-repurposing allows the immediate transfer of
research outcomes to clinical practice, greatly accelerating access
to effective drugs.
Role of centers of excellence for rare diseases of
the European Reference Networks (ERNs) and of
EHA

Specialized centers of excellence have proven to be more
effective in achieving better patient outcomes than general
hospitals. Developing new facilities with research commitment
and scientific collaboration will improve the diagnosis and
treatment of rare diseases. At the national level, investing in
regional capacity building and infrastructure will facilitate
patient access to diagnosis, treatment, and care throughout
their medical journey. ERNs greatly facilitate access to OMPs by
assuring optimal allocation and utilization of resources. The
EU should increase investment in ERNs and encourage the
expansion of their activities. EHA, and other associations
promoting excellence in patient care, should foster the
establishment of centers of excellence, particularly in Central
and Eastern Europe.
OMPs are best used in the hands of highly qualified experts

who can evaluate the actual impact of innovative drugs, using
post-marketing registries (as mentioned above) and providing
the health authorities with data for HTA and fair drug pricing.
The structure for collaborative HTA proposed by the European
Commission will improve the quality of assessment by pooling
expertise and ultimately increase access to high-quality
medicines for all patients in Europe. Patients, healthcare
professionals, consumer and public health organizations, and
academia should be involved to ensure a high-quality and
relevant HTA process.24
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Conclusions

An estimated 30 million people in Europe and 300 million
worldwide livewith a rare disease, numbers thatwill rise further
with the advance of molecular diagnostics and increasing
awareness of unique subsets within diseases. Because of the low
prevalence of each disease, rare disease patients—despite their
large overall number—are the orphans of health systems, with
frequent inadequate diagnosis, lack of treatment, and scarce
research. The common absence of effective cures adds suffering
to the ordeal of patients and their families. During the last
decade, impressive advances have beenmade in the genetics and
molecular mechanisms of rare diseases, opening avenues to the
development of novel drugs. Pharma pipelines are now
producing a continuous and increasing flow of medicines
for rare diseases. There is an urgent need to ensure rapid
availability of effective and frequently lifesaving drugs. To help
fulfill this moral imperative, EHA has this message for
policymakers:
EU-wide access to OMPs with proven efficacy, low toxicity,

and significant impact on the quality of life and survival is
necessary to address unmetmedical needs and improve the care of
patients with a rare disease.
We propose 5 actions:

1. Promote collective EU actions to implement faster
approval procedures, and harmonize reimbursement
policies to accelerate the pathway from market authori-
zation to patient. Ideally, all OMPs should be launched
concurrently in all EU countries after EMA approval.

2. Continue investment in ERNs and expand their spectrum
to other rare diseases in order to facilitate the exchange of
knowledge and personnel. ERNs should promote a new
culture of cooperation in Europe and develop sustainable
solutions, e. g. the use of structural funds to finance
virtual, cross-border, highly specialized care advice
services.

3. Promote the establishment of centers of excellence,
particularly in Central and Eastern Europe, to improve
awareness and precision diagnosis of rare diseases and
assure the best access and optimal use of OMPs. This is a
key objective of many national rare-disease plans, whose
successful implementation must be prioritized by
national authorities and supported by the EU.

4. Provide more EU funding for public research on the
methodology for design and realization of innovative,
more rapid and less costly clinical trials, as well as on
patient-relevant outcome measures (PROMs), develop-
ment of qualified biomarkers and drug-repurposing.
Public research should also focus on better quantification
of the overall costs of drug development and obtain
consensus on what cost categories should be included in
such analysis, thus promoting increasingly effective and
appropriate pricing models.

5. Support the establishment of sustainable European
cooperation on HTA based on (ideally mandatory) joint
clinical assessments. The HTA process should involve
patients, healthcare professionals, public health orga-
nizations, and academia as stakeholders.
3

Disclosures

GM: The author reports no relevant financial disclosures. JG:
Research funding from Astra Zeneca, Celgene, Janssen. PI of
clinical trials for Roche/Genentech, AstraZeneca, Janssen,
AbbVie, BeiGene, Epizyme, Gilead/Kite, Merck, Takeda, TG
Therapeutics. Honoraria from AbbVie, AstraZeneca, BMS,
Gilead, Janssen, Roche, Novartis, Merck, Karypharm, Mor-
phosys. EM: Consultant for Servier. Elected board member of the
BioMed Alliance and member of the working group for In Vitro
Diagnostic Medical Devices of the Medical Device Coordination
Group (MDCG, an expert group of the European Commission).
Grant holder for the League National Contre le Cancer. Research
funding support from the Société Française des Cancer de
l’Enfant (SFCE) and the LYmphoma Study Association (LYSA),
France. MP: Employment with Imperial College London. Grants
(to PNH Support) from Apellis Pharmaceuticals. RD: Employ-
ment with EHA.
References

1. European Medicines Agency. 2020. https://www.ema.europa.eu/en/
human-regulatory/overview/orphan-designation-overview. Accessed
July 18, 2020.

2. EURORDIS Rare Diseases Europe. 2017. https://www.eurordis.org/
sites/default/files/reflexion-paper.pdf. Accessed July 29, 2020.

3. Czech M, Baran-Kooiker A, Antikeler K, et al. A review of rare disease
policies and orphan drug reimbursement systems in 12 Eurasian
countries. Front Public Health. 2020;7:416.

4. Zamora B, Maignen F, O’Neill P, et al. Comparing access to orphan
medicinal products in Europe. Orphanet J Rare Dis. 2019;14:95.

5. Luzzatto L, Hyry HI, Schieppati A, et al. Outrageous prices of orphan
drugs: a call for collaboration. Lancet. 2018;392:791–794.

6. Hagenbeek T, Gribben J, Jäger U, et al. Fair Pricing to Innovative
Medicines: An EHA Position Paper. HemaSphere. 2020;4:e488.

7. Evaluate. EvaluatePharma Orphan Drug Report 2020. https://www.
evaluate.com/orphan-drugs. Accessed July 29, 2020.

8. European Cancer Leagues (ECL). ECL Position on HTA Cooperation, 1
June 2018. https://www.europeancancerleagues.org/wp-content/
uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf. Accessed
July 29, 2020.

9. Jayasundara K, Hollis A, Krahn M, et al. Estimating the clinical cost of
drug development for orphan versus non-orphan drugs. Orphanet J
Rare Dis. 2019;14:12.

10. Jäger U, Kapitein P, Gribben J. Personalized Treatment for Hemato-
logic Diseases in Europe: An EHA Position Paper. HemaSphere.
2020;4:e474.

11. Pfizer. European Commission Approves Vyndaqel®, the First Treatment
in the EU for Transthyretin Amyloid Cardiomyopathy (ATTR-CM) [press
release]. https://www.pfizer.com/news/press-release/press-release-
detail/european_commission_approves_vyndaqel_the_first_treatmen
t_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm#:∼:
text=Pfizer%20Inc.,cardiomyopathy%20(ATTR%2DCM). Accessed
July 29, 2020.

12. Eurodis (Rare Diseases Europe). https://www.eurordis.org/sites/de
fault/files/publications/Factsheet_registries.pdf. Accessed August 17,
2020.

13. Prada M, Ruggeri M, Sansone C, et al. Timeline of authorization and
reimbursement for oncology drugs in Italy in the last 3 years. Med
Access. 2017;1:29–36.

14. European Medicines Agency. https://www.ema.europa.eu/en/docu
ments/regulatory-procedural-guideline/guideline-procedure-accelerat
ed-assessment-pursuant-article-149-regulation-ec-no-726/2004_en.
pdf. Accessed July 29, 2020.

15. European Medicines Agency. https://www.ema.europa.eu/en/docu
ments/scientific-guideline/guideline-scientific-application-practical-
arrangements-necessary-implement-procedure-accelerated/2004_en.
pdf. Accessed August 17, 2020.

16. European Medicines Agency. https://www.ema.europa.eu/en/docu
ments/other/ema-initiatives-acceleration-development-support-evalu
ation-procedures-covid-19-treatments-vaccines_en.pdf. Accessed
July 29, 2020.

https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://www.ema.europa.eu/en/human-regulatory/overview/orphan-designation-overview
https://www.eurordis.org/sites/default/files/reflexion-paper.pdf
https://www.eurordis.org/sites/default/files/reflexion-paper.pdf
https://www.evaluate.com/orphan-drugs
https://www.evaluate.com/orphan-drugs
https://www.europeancancerleagues.org/wp-content/uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf
https://www.europeancancerleagues.org/wp-content/uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_vyndaqel_the_first_treatment_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_vyndaqel_the_first_treatment_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_vyndaqel_the_first_treatment_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_vyndaqel_the_first_treatment_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm
https://www.pfizer.com/news/press-release/press-release-detail/european_commission_approves_vyndaqel_the_first_treatment_in_the_eu_for_transthyretin_amyloid_cardiomyopathy_attr_cm
https://www.eurordis.org/sites/default/files/publications/Factsheet_registries.pdf
https://www.eurordis.org/sites/default/files/publications/Factsheet_registries.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-procedure-accelerated-assessment-pursuant-article-149-regulation-ec-no-726/2004_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-procedure-accelerated-assessment-pursuant-article-149-regulation-ec-no-726/2004_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-procedure-accelerated-assessment-pursuant-article-149-regulation-ec-no-726/2004_en.pdf
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/guideline-procedure-accelerated-assessment-pursuant-article-149-regulation-ec-no-726/2004_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-scientific-application-practical-arrangements-necessary-implement-procedure-accelerated/2004_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-scientific-application-practical-arrangements-necessary-implement-procedure-accelerated/2004_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-scientific-application-practical-arrangements-necessary-implement-procedure-accelerated/2004_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-scientific-application-practical-arrangements-necessary-implement-procedure-accelerated/2004_en.pdf
https://www.ema.europa.eu/en/documents/other/ema-initiatives-acceleration-development-support-evaluation-procedures-covid-19-treatments-vaccines_en.pdf
https://www.ema.europa.eu/en/documents/other/ema-initiatives-acceleration-development-support-evaluation-procedures-covid-19-treatments-vaccines_en.pdf
https://www.ema.europa.eu/en/documents/other/ema-initiatives-acceleration-development-support-evaluation-procedures-covid-19-treatments-vaccines_en.pdf
http://www.hemaspherejournal.com


HemaTopics HemaTopics
17. Balasubramanian G, Morampudi S, Chhabra P, et al. An overview of
Compassionate Use Programs in the European Union member states.
Intractable Rare Dis Res. 2016;5:244–254.

18. European Commission. European Commission Regulation Proposal on
Health Technology Assessment. 2020. https://ec.europa.eu/health/
sites/health/files/technology_assessment/docs/com2018_51final_en.
pdf. Accessed July 17, 2020.

19. European Network for Health Technology Assessment. 2020. https://
eunethta.eu. Accessed July 29, 2020.

20. BioMed Alliance. Medical societies urge Member States to support EU-
level HTA. 2019. https://www.biomedeurope.org/news/2019/160-med
ical-societies-urge-member-states-to-support-eu-level-hta.html.
Accessed July 17, 2020.
4

21. Woodcock J, LaVange LM. Master protocols to study multiple
therapies, multiple diseases, or both. N Engl J Med. 2017;377:62–70.

22. Day S, Hechtelt Jonker A, Pek Lian Lau L, et al. Recommendations for
the design of small population clinical trials. Orphanet J Rare Dis.
2018;13:195.

23. Merlini G, Lousada I, Ando Y, et al. Rationale, application and clinical
qualification for NT-proBNP as a surrogate end point in pivotal
clinical trials in patients with AL amyloidosis. Leukemia. 2016;30:1979–
1986.

24. E4ropean Cancer League. ECL Position Paper on HTA Cooperation,
1 June 2018. https://www.europeancancerleagues.org/wp-content/
uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf. Accessed
July 17, 2020.

https://ec.europa.eu/health/sites/health/files/technology_assessment/docs/com2018_51final_en.pdf
https://ec.europa.eu/health/sites/health/files/technology_assessment/docs/com2018_51final_en.pdf
https://ec.europa.eu/health/sites/health/files/technology_assessment/docs/com2018_51final_en.pdf
https://eunethta.eu/
https://eunethta.eu/
https://www.biomedeurope.org/news/2019/160-medical-societies-urge-member-states-to-support-eu-level-hta.html
https://www.biomedeurope.org/news/2019/160-medical-societies-urge-member-states-to-support-eu-level-hta.html
https://www.europeancancerleagues.org/wp-content/uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf
https://www.europeancancerleagues.org/wp-content/uploads/2018/06/ECL-HTA-Position-paper_01062018.pdf

	Access to Affordable Orphan Medicines in Europe: An EHA Position Paper
	Disparities in the availability of OMPs in the EU
	High prices of OMPs
	Regulatory and systemic issues
	Market approval
	Health technology assessment

	Suggestions for improving the system to achieve equal access
	Innovative methodologies
	Widen the spectrum of research
	Role of centers of excellence for rare diseases of the European Reference Networks (ERNs) and of EHA

	Conclusions
	Disclosures
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /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 false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /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 (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /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 true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /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


