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Abstract Background: The oral
complications and morbidity resulting
from overall cancer therapy utilizing
radiation, chemotherapy, and/or stem
cell transplantation can have signifi-
cant impact on a patient’s health,
quality of life, cost of care, and cancer
management. There has been minimal
health services research focusing on
the status of medically necessary, oral
supportive services at US cancer
centers. Methods: A pre-tested, sur-
vey questionnaire was distributed to
the directors of National Cancer
Institute (NCI)-designated compre-
hensive cancer centers to assess each
institution’s resource availability and
clinical practices, as it relates to the
prevention and management of oral
complications during cancer treat-
ment. Results: Sixteen of the 39
comprehensive cancer centers re-
sponded to the survey. Of the re-
spondents, 56% of the centers did not
have a dental department. The sites of
delivery of oral supportive care ser-
vices range from the provision of
in-house dental care to community-
based, private practice sites. No stan-
dard protocols were in place for either
oral preventive care or for supportive

Introduction

The National Cancer Institute (NCI) is the US federal
government’s leading agency for cancer research and
training. The NCI designates cancer centers into one of

services for oral complications during
or after cancer therapy. Fifty percent
of the responding comprehensive
cancer centers reported orally focused
research and/or clinical trial activities.
Conclusions: Comprehensive cancer
care must include an oral care com-
ponent, particularly for those cancer
patients who are at high risk for oral
complications. This requires a func-
tional team of oral care providers
collaborating closely within the on-
cology team. Considering the number
of cancer patients receiving aggres-
sive oncologic treatment that may
result in oral toxicity, the impact of
oral conditions on a compromised
host, and the potential lack of appro-
priate resources and healthcare
personnel to manage these complica-
tions, future research efforts are
needed to identify the strengths and
weaknesses of present oral supportive
care delivery systems at both NCI-
designated cancer centers and com-
munity-based oncology practices.

Keywords Oral/dental care -
Oncology - Comprehensive cancer
centers

three categories: comprehensive cancer centers, clinical
cancer centers, and cancer centers. A cancer center’s

designation as comprehensive, the most prestigious desig-
nation, is based upon the center’s ability to conduct
programs in three areas of research which includes basic,
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clinical and cancer control research, as well as programs in
community outreach and education. Despite the rigorous
peer review that each NCI-designated comprehensive cancer
center must undergo, there are no defined guidelines that
centers follow with respect to the prevention and management
of debilitating oral and dental complications associated with
cancer care. These complications include oral mucositis,
which may limit or prevent oral nutrition and oral intake of
medications, hyposalivation, increased risk of local and
systemic infection, dental caries, dysphagia, and osteonecrosis
and orofacial function. These complications have the potential
to prolong or compromise cancer treatment, require increased
use of medical resources, increase the cost of care, and
decrease the overall quality of life of the patient [1].

The goal of this survey was to determine the available
resources and clinical practices at US NCI-designated
comprehensive cancer centers with regard to medically
necessary dental assessment and care. The survey instru-
ment was designed to:

— Ascertain the scope of overall cancer treatment
modalities at the center;

— Ascertain the availability of orally/dentally related
treatment modalities;

— Identify the delivery site(s) of cancer-necessitated
dental services (i.e., cancer center dental department,
school of dental medicine, community-based dental
providers, etc.);

— Explore the circumstances in which an oral/dental
referral is sought;

—  Determine which cancer center staff members provide
oral care instructions to their at-risk patients;

—  Determine the institution’s level of oral/dental research
and clinical trial activities.

Materials and methods

A questionnaire was developed and pre-tested at two
hospitals and was utilized in a previous survey of cancer
centers [l]. Institutional review board approval was
obtained. (UIC research protocol no. 2003-0373). The
contact numbers of the directors of the 39 NCI-designated
comprehensive cancer centers (as of July 2003) were
obtained from the National Cancer Institute website. The
director of each cancer center was contacted to approve and
then distribute the survey to personnel who might best
respond to the questionnaire. This initial contact was made
via telephone and upon the approval of the director; the pre-
tested survey instrument was faxed, mailed, or e-mailed to
the institution. The cancer centers had an option to abstain
from participating in the survey and to remain anonymous.
Two follow-up contacts were made to non-responding
centers at 4-week intervals. The data from the returned
questionnaire was entered on Microsoft Excel (Microsoft
Corporation, Seattle, WA) software and analyzed.

Results

Sixteen of the 39 comprehensive cancer centers (41%)
responded with completed surveys. Eight centers declined
to participate in the study, whereas the remaining 15 centers
did not respond to the initial and follow-up contacts. The
results are summarized in Table 1.

All of the responding centers provide treatment for head
and neck cancer. Radiation therapy treatment was available
in all responding cancer centers. Radiation therapy was
provided to more than 2,300 patients for head and neck
cancers. All the centers have both inpatient and outpatient
chemotherapy treatment available for their patients. He-
matopoietic stem cell transplants (HSCT) were performed
in 14 of the responding centers. The replies recorded a total
of 190 matched, unrelated donor transplants, 370 alloge-
neic transplants, 517 autologous transplants, and 388
peripheral stem cell transplants in the prior year. The total
number of transplants reported by these centers (1,465)
represents the majority of transplants conducted in the US
annually.

Dental services are available at 15 institutions. Four of
these centers have reported an integrated dental depart-
ment, and six have identified dental consultants. Nine
centers work interface with an associated hospital dental
service, and six of the centers are associated with a dental
school.

Dental examinations/consultations were reported to be
provided to all patients before receiving head/neck radio-
therapy at ten centers (62.5%). Seven centers (43.75%)
provided oral/dental assessments only for those patients
with oral complaints or identified pathology. There were no
definite oral care protocols in place at seven centers
(43.5%) for patients with identified oral pathology prior to
radiation therapy. Of patients receiving chemotherapeutic
interventions, three centers provided oral assessment for all
of these patients (18.75%), and ten centers (62.5%)
reported requesting dental referrals for those with oral
complaints or identified pathology. Patients receiving
HSCT were examined routinely before treatment at five
centers (31.25%), and eight centers reported requesting
dental referrals for those with oral complaints or identified
pathology (50%). No definitive protocol was in place at
two centers (12.5%).

Preventive oral care instructions were provided to
patients before treatment for head and neck cancer in
seven centers (43.75%). Four of the centers did not have a
definite protocol in place. The oral/dental care instructions
are provided at the majority of the centers by the dental
departments or dental consultants (62.5%). The patients’
physicians and nurses were reported to provide these
instructions in several centers.

None of the centers required oral care consultation for all
of its patients admitted for inpatient cancer treatment. Nine
centers (56.25%) provided dental care for treatment-related
sequelae to all of their patients, and thirteen (81.25%)
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Table 1 Summary of responses to survey of oral health care services and resources in comprehensive cancer centers

Questions Yes (%) No (%) No definite  Not available (%)
protocol (%)

1. Radiation therapy 100 0

2. Inpatient chemotherapy 100 0

3. Outpatient chemotherapy 100 0

4. Hematopoietic cell transplant (HCT) 87.5 6.25 6.25
5. Are dental service available and select a type 93.75 6.25

a. Cancer center dental department 25 56.25 18.75
b. Cancer center dental consultants 37.5 31.25 31.25
c. Associated hospital dental service 56.25 18.75 25

d. Dental school 37.5 62.5

e. Veteran’s Affairs dental service 31.25 25 43.75

6. Types of services provided at different cancer centers
a. Pre-treatment oral exam before irradiation of the head and neck cancer

i. All patients 62.5 12.5 18.75 6.25
ii. Patients with oral complaints or pathology 43.75 0 43.75 12.5
b. Pre-treatment oral exam before chemotherapy
i. All patients 18.75 50 18.75 12.5
ii. Patients with oral complaints or pathology 62.5 6.25 12.5 18.75
c. Pre-treatment oral exam before HCT
i. All patients 31.25 43.75 12.5 12.5
ii. Patients with oral complaints or pathology 50 25 12.5 12.5
d. Preventive oral care instruction given to patients
i. Before treatment for head and neck cancer 43.75 18.75 25 12.5
ii. Before treatment for inpatient chemotherapy 31.25 18.75 31.25 18.75
iii. Before treatment for outpatient chemotherapy 37.5 18.75 25 18.75
iv. Before patient receiving HCT 37.5 18.75 18.75 25
e. Who provides the instruction for oral/ dental care?
i. Physicians 25
ii. Nurses 18.75
iii. Dental department/dental consultant 62.5
f. Are oral care consultations provided to every inpatient? 0 68.75 6.25 25
g. Is dental care for cancer treatment-related sequelae provided?
i. All patients 56.25 12.5 25 6.25
ii. Patients with oral complaints/ pathology 81.25 0 12.5 6.25
h. When oral pathology is identified, how are these problems managed?
i. Cancer center medical/nursing staff 31.25 25 43.75
ii. Cancer center dental department 62.5 12.5 25
iii. Hospital-based dental service 50 12.5 37.5
iv. Veterans’ Affairs Medical Center dental service 18.75 37.5 43.75
v. School of Dental Medicine 25 37.5 37.5
vi. Private community-based dental provider 43.75 25 31.25
vii. Community-based dental provider other than private dental provider 25 37.5 37.5
7. Dental facilities at your cancer center
a. Onsite administrative office space 75 6.25 18.75
b. Dental radiology facilities 75 6.25 18.75
c. Sterilization facilities with dental clinic 50 25 25
d. Operating room privileges 68.75 6.25 25
e. Dental care facilities for emergency purposes 68.75 12.5 18.75
f. On-ward supportive care for cancer patients 56.25 25 18.75
g. “End of life” palliative oral care services 31.25 37.5 31.25

8. Is the dental department involved in research activities and/or clinical trials? 50 31.25 18.75
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provided dental care to patients with oral complaints or
pathology as a result of cancer treatment. Five respondents
(31.25%) indicated that treatment-related oral/dental com-
plications were managed by the cancer center’s medical and
nursing staff. Such patients were referred to cancer center
dental departments in ten centers (62.5%). Four of the
centers reported that complications were managed by
community-based dental providers (25%) who were not
the “dentist of record” for the individual patients. Seven
centers (43.5%) referred the patients to their own dental
providers.

Twelve centers (75%) reported fully equipped dental
treatment facilities with administrative space. The same
number of centers have dental radiology facilities.
Dedicated sterilization facilities within the dental clinic
were available in eight centers (50%). Eleven of the centers
reported regularly scheduled operating room time alloca-
tion for oral/dental treatment (68.75%). Dental emergency
services were available in 11 centers (68.75%). Nine of the
centers (56.25%) provided on-ward supportive oral treat-
ment to cancer patients while five (31.25%) supported ‘end
of life’ palliative oral care services. Dental departments in
eight of the centers were involved in research activities
and/or clinical trials (50%).

Discussion

The oral complications arising from myelosuppressive
chemotherapy, chemotherapy for epithelial malignancies,
HSCT treatment, and radiation therapy (with or without
chemotherapy) for head and neck cancer range from oral
mucositis, saliva and taste changes to increased risks of
local/systemic infection and dental disease. Oro-pharyn-
geal mucositis often requires opioid analgesics for pain
management and may lead to the need for tube/ parenteral
feeding, hospitalization, and in severe cases, may compro-
mise the ability to deliver planned cancer therapy. Oral
mucositis has been reported as the most distressing of all
complications of treatment in head and neck cancer therapy
and in HSCT patients [2—4]. Increased cost of care has
been associated with acute complications of therapy [5, 6].
Chronic complications may follow such as pain, xerosto-
mia, taste changes, increased risk of infection, dental caries
and osteonecrosis of the jaw. After cancer therapy, future
dental treatment may be compromised due to local oral
changes or a compromised systemic status of the patient.

Current cancer research supports the use of increasingly
intensified therapies in order to improve cure rates by
utilizing combined chemotherapy and radiotherapy proto-
cols in head and neck cancer and by utilizing “dose-dense”
chemotherapy in other malignant diseases. These interven-
tions have increased the frequency, severity, and duration
of oral complications, which result in an increasing need
for oral care in these patients [7—14].

The importance of oral care as an indispensable part of
overall health care is being increasingly recognized [15]. A
1989 National Institutes of Health Consensus Development
Conference on ‘Oral Complications of Cancer Therapies’
recommended oral care assessment and treatment for
patients anticipating cancer care. The conference also
reviewed the “state of the art” of those prevention and
management protocols targeting oral complications com-
monly identified in patients receiving cancer care [16]. The
Surgeon General’s Report has recommended including an
oral examination as a component of a general medical
examination and the referral of patients to dental health
practitioners for primary and secondary preventive care
before medical or surgical treatments that might damage
oral tissues (i.e., cancer chemotherapy or radiation to the
head and neck) [17]. The incidence of osteonecrosis has
been demonstrated to be reduced in patients who have
received comprehensive oral/dental assessment and man-
agement before radiation [18].

A limited number of studies have assessed the incidence
and progression of oral complications associated with
outpatient cancer therapy [19, 20]. However, when
examined as end points in studies rather than listed as
adverse events, oral/dental complications have been more
common than anticipated. Ongoing research to study the
potential benefits of a comprehensive intervention target-
ing medically necessary oral assessment and the dental
management of cancer patients is warranted.

Dental intervention is considered an integral element of
the overall cancer management paradigm for those patients
at risk for oral complications. An interdisciplinary health
care team approach has been recognized as the best model
for the delivery of this specialized care. The outcome is
enhanced when there is: (1) an understanding of the inter-
relationship between the oral and medical conditions; (2)
good interdisciplinary communication through integrated
record keeping; and (3) optimal service provision facili-
tated by the utilization of evidence-based guidelines [8].

This survey has demonstrated that among the responding
comprehensive cancer centers, the majority have the
capacity to provide radiation therapy, inpatient and outpa-
tient chemotherapy, and HSCT to their patients receiving
cancer care. While a recommendation was adopted at the
NCI Consensus Conference stating that cancer centers have
a dental department [16], 56% of the responding
comprehensive cancer centers did not have one. The dental
care programs for patients receiving chemotherapy and
HSCT were less established compared to those targeting
patients receiving radiotherapy. For those cancer patients
receiving HSCT, only 44% received oral examinations
before treatment, and only 50% of patients having pre-
existing oral complaints received oral examinations. These
clinical management practices exist despite the known risk
of the development of morbidity and risk of mortality due
to infection from oral sources during cancer therapy and
particularly in myelosuppressed patients if oral disease is
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not managed before cancer treatment. The delivery of oral
supportive care services ranges from the provision of in-
house care to community-based sites. Eleven centers
reported the availability of emergency dental services,
but just over one half provided necessary dental care to all
of their at-risk patients during their cancer treatment. Over
40% of comprehensive cancer centers reported dental
evaluation at the patient’s prior general practice, commu-
nity-based dental provider. This raises concern of the level
of training and experience of these providers in assessing
and managing cancer patients. The best management
practices require (1) knowledge of the primary disecase
and its anticipated cancer therapy and (2) appropriate
communication with the oncology.

The results of the current survey and other supporting
results suggest that there may be a significant gap in oral
care provisions, which may well affect overall cancer
treatment outcomes as well as compromises the quality of
life of those patients receiving cancer care.

Of the 16 reporting centers, only 50% reported activities
in research. Oral supportive care protocols are not similar
amongst centers. A pretreatment oral assessment is a
standard for all patients in only two thirds of head and neck
cancer patients before radiation therapy, one third of
patients before HCT, and one fifth of patients who receive
cancer therapy. Preventive oral care instructions are
provided to approximately one third of patients who
receive chemotherapy or HCT and to less than one half of
head and neck cancer patients. In addition, only 16 of the
39 comprehensive cancer centers responded to the survey

questionnaire. This, in itself, may be a reflection of the
limited clinical attention upon oral supportive care at
comprehensive cancer centers. The finding that the
majority of US-provided HSCT transplants were included
in responses to this questionnaire suggests that centers with
active dental programs responded to the survey. It is likely
that those non-responding centers have less awareness and,
possibly, less institutional support for medically necessary
oral/dental care. Thus, these survey results may represent
an optimistic view of the current status of oral/dental
supportive services at NCl-designated comprehensive
cancer centers. As evidence-based guidelines supporting
the need for medically necessary oral care are developed, a
further goal should be to establish capabilities integrated
into cancer center programs in order to apply guidelines in
patient care.

A similar survey evaluating oral/dental supportive care
at provincial cancer centers in Canada obtained a much
higher response rate of 83%. However, this again may
represent a “best-case scenario” due to the numbers of non-
responding centers.

The design and administration of a comprehensive
survey instrument, which will render in-depth data
regarding available dental resources and clinical practices
and provider training needs at NCI-designated compre-
hensive cancer centers, as well as potentially eliciting a
higher study response rate is necessary. Such a study may
lead to the enhancement of policy guidelines targeting at-
risk oncology patients in need of medically necessary,
evidenced-based oral supportive care.

References

1. Epstein JB, Parker IR, Epstein MS,
Stevenson-Moore P (2004) Cancer-
related oral health care services and

5. Rubenstein EB, Peterson DE, Schubert
M, Keefe D, McGuire D, Epstein J,

8. Barker GJ, Epstein JB, Williams KB,
Gorsky M, Raber-Durlacher JE (2005)

resources: a survey of oral and dental
care in Canadian cancer centers. J Can
Dent Assoc 70(5):302-304

2. Elting LS, Cooksley C, Chambers M,
Cantor SB, Manzullo E, Rubenstein EB
(2003) The burdens of cancer therapy.
Clinical and economic outcomes of
chemotherapy-induced mucositis.
Cancer 98(7):1531-1539

3. Rose-Ped A, Belim LA, Epstein JB,
Trotti A, Gwede C, Fuchs HJ (2002)
Complications of radiation therapy for
head and neck cancers. Cancer Nurs
25:462-467

4. Rose-Ped AM, Bellm LA, Epstein JB,
Trotti A, Gwede C, Fuchs HJ (2002)
Complications of radiation therapy for
head and neck cancers. The patient’s
perspective. Cancer Nurs 25(6):461—
469

7.

Elting LS, Fox PC, Cooksley C, Sonis
ST (2004) Mucositis study section of
the multinational association for sup-
portive care in cancer; International
Society for Oral Oncology. Clinical
practice guidelines for the prevention
and treatment of cancer therapy-in-
duced oral and gastrointestinal muco-
sitis. Cancer 100(9 Suppl):2026-2046

. Sonis ST, Oster G, Fuchs H, Belim L,

Bradford WZ, Edelsberg J, Hayden V,
Eilers J, Epstein JB, LeVeque FG,
Miller C, Peterson DE, Schubert MM,
Spijkervet FK, Horowitz M (2001)
Oral mucositis and the clinical and
economic outcomes of hematopoietic
stem-cell transplantation. J Clin Oncol
19(8):2201-2205

Modi BJ, Knab B, Feldman LE et al
(2005) Review of current treatment
practices for carcinoma of the head and
neck. Expert Opin Pharmacother 6
(7):1143-1155

10.

Current practice and knowledge of oral
care for cancer patients: a survey of
supportive health care providers.
Support Care Cancer 13:32-41

. Bernier J, Domenge C, Ozsahin M,

Matuszewska K, Lefebvre JL, Greiner
RH et al (2004) Postoperative irradia-
tion with or without concomitant che-
motherapy for locally advanced head
and neck cancer. N Engl J Med 350
(19):1945-1952

Brizel DM, Albers MM, Fisher SR,
Scher RL, Richtsmeier WJ, Hars V et al
(1998) Hyperfractionated irradiation
with or without concurrent chemother-
apy for locally advanced head and neck
cancer. N Engl J Med 338(25):1798-
1804



362

11.

Bourhis J, Calais G, Lapeyre M,
Tortochaux J, Alfonsi M, Sire C et al
(2004) Concomitant radiochemother-
apy or accelerated radiotherapy: analy-
sis of two randomized trials of the
French Head and Neck Cancer Group
(GORTEC). Semin Oncol 31(6):822—
826

. Cooper JS, Pajak, TF, Forastiere AA,

Jacobs J, Campbell BH, Saxman SB et
al (2004) Postoperative concurrent ra-
diotherapy and chemotherapy for high-
risk squamous cell carcinoma of the
head and neck. N Engl J Med 350
(19):1937-1944

15.

16.

17.

. Duncan GG, Epstein JB, Tu D, Sayed

SE, Bezjak A, Ottaway J, Pater J
(2005) Quality of life, mucositis, and
xerostomia from radiotherapy for head
and neck cancers: a report from the
NCIC CTG HN2 randomized trial of an
antimicrobial lozenge to prevent
mucositis. Head Neck 27(5):421-428

. Mignogna MD, Fedele S, Lo Russo L

(2004) The World Cancer Report and
the burden of oral cancer. Eur J Cancer
Prev (2):139-142

Institute of Medicine Report (1995)
Dental education at the crossroads.
National Academy Press, Washington,
District of Columbia (2000)

Oral complications of cancer therapies:
diagnosis, prevention and treatment
(1990). NCI Monogr 9:3-8

US Department of Health and Human
Services (2000) Oral health in America:
a report of the Surgeon General.
Rockville, Maryland: US Department
of Health and Human Services,
National Institute of Dental and
Craniofacial Research, National Insti-
tutes of Health, 2-3

18.

19.

20.

Epstein JB, Rea G, Wong FL, Spinelli
J, Stevenson-Moore P (1987) Osteora-
dionecrosis: study of the relationship of
dental extractions in patients receiving
radiotherapy. Head Neck Surg 10:48—

54

McCarthy GM, Awde JD, Ghandi H,
Vincent M, Kocha WI (1998) Risk
factors associated with mucositis in
cancer patients receiving 5-fluorouracil.
Oral Oncol 34:484-490

McCarthy GM, Sillings JR (1992)
Orofacial complications of chemother-
apy for breast cancer. Oral Surg Oral
Med Oral Pathol 74:172-178



	A survey of National Cancer Institute-designated comprehensive cancer centers’ oral health supportive care practices and resources in the USA
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 journal articles and eBooks for online presentation. Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


