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MANAGEMENT OF PAIN IN CANCER

g=>> While pain is a common symptom, occurring in up to 70% of patients with cancer, with a systematic
approach up to 9 out of 10 patients will get satisfactory relief

15> The management of pain in cancer involves a thorough assessment and individualised treatment
programme

[5> The management plan should be reassessed regularly and adjusted as appropriate
5> The majority of cancer pain is and can be successfully managed in the community

INTRODUCTION

As discussed in the first bulletin on pain (NMIC Vol. 11 No. 5, 2005), pain is a subjective phenomenon '. It is caused by stimulation
of nerve endings or interference with nerve pathways, is perceived centrally, and is modified by physical, psychological, social and
spiritual influences *. Pain occurs in approximately one quarter of patients with newly diagnosed malignancies, one third of patients
undergoing treatment, and three quarters of patients with advanced disease *°. In addition, this is one of the symptoms patients fear
most. Many cancer patients and their families believe that pain is inevitable or untreatable, or that addiction to opioids is likely
when they are introduced in cancer pain management °. The perception of pain may be aggravated by anxiety or fear 7 (of cancer
spread, or possible impending death, or of ongoing suffering). Inadequately controlled cancer pain can have a profound effect on
the patient and their carers. The core principles of pain management are a) a thorough assessment of the pain/pains to elucidate the
potential cause, b) the development of a management plan using the WHO analgesic ladder, ¢) continued reassessment of the
management plan and d) support of the patient and carers throughout the process.

ASSESSMENT OF CANCER PAIN

Given its frequency, all cancer patients should be asked at regular intervals whether they have any pain. If the patient has no pain,
the continued absence of pain should be enquired about at every assessment. However, if pain is present, a comprehensive pain
assessment is initiated. The standard means for determining how much pain a patient is experiencing relies on a patient's self-report.
Severity should be quantified using a 0-10 numerical rating scale, a categorical scale, or the pictorial scale *° .

A comprehensive pain assessment involves a variety of components including a history of the pain; pain intensity; location;
pathophysiology (somatic, visceral, or neuropathic); aetiology (direct effect of cancer or cancer treatment or non-malignant cause);
response to current therapy; the patient's general medical condition; important psychosocial factors (i.e. associated anxiety or
depression); and risk factors for under-treatment of the patient's cancer pain (i.e. past experience of unrelieved pain, patient’s
expectation that pain may be inevitable or poor history of pain).

The visual analogue scale (VAS) and numerical rating scale are two assessment tools for pain severity, which are quick to use and
sensitive '°. The VAS is a horizontal line 100mm long with the extremes being labelled from no pain to the worst imaginable. The
patient marks a point on the line that they feel represents the severity of their pain. With the numerical scale, patients are asked to
rate their pain from 0-10, with 0 representing no pain, and 10 the worst imaginable. Recording pain scores prior to and after
intervention provides a relatively sensitive measure of efficacy.

To evaluate pain intensity, the patient should be asked how the pain interferes with their lifestyle (at rest, with movement,
interference with activities). Table 1 gives examples of questions to ask in relation to the pain °.

A physical examination and review of appropriate laboratory and imaging studies is necessary to complete a pain assessment. The
goals and expectations of pain management should be discussed with the patient and his/her family, including level of comfort and
function. A comprehensive history and physical examination establishes the cause of the pain in the majority of cases '.
Investigations may also be required to add further information " and to assist in formulating an effective management strategy.

Table 1: Useful questions to ask about the pain °

“Tell me about the pain you have.” “Does the current medication relieve / reduce the pain?”’
“What makes it better?” “What problems/side-effects have you had with your pain
“What has / has not helped in the past?” medication to date?”

An accurate assessment should identify the cause, contributing factors, role of current or previous medications and the impact that
each pain is having on the patient’s quality of life '°. There are different ways to categorise the types of pain that occur in patients
with cancer. It can be defined on a temporal basis *: whether the pain is acute and/or chronic. Cancer pain can also be described in
terms of the causes of the pain: due to the direct effect of the cancer, due to the effects of cancer therapy or due to a non-malignant
cause. It can also be described in terms of the response of the patient’s pain to standard management: be it simple or
complex/difficult pain, which will be described in a subsequent section. The majority (up to 90%) ’ of cancer pain occurs as a direct
effect of the cancer, or as a result of it’s treatment, with 10% being unrelated to cancer. Some of the common causes of cancer pain
are listed in Table 2. Patients rarely experience one single pain and reports indicate that up to 80% of patients can accurately
describe two or more pains . Each pain requires to be individually evaluated ".



Table 2: Common causes of cancer pain’"

Direct effects of cancer Effect of Cancer therapy Non-malignant causes
Bone destruction Phantom limb pain (post-amputation) Osteoporosis

He atomega%y Post-mastectomy pain Osteoarthritis
Infiltration of pleura or peritoneum | Post-radiation pain Diabetic neuropathy

In addition to pain, many cancer patients have a variety of additional symptoms including anorexia, cachexia, nausea, anxiety,
depression, confusion and fatigue which may have an added impact on their pain ". Assessing the patient’s and the carer’s
perception of the cancer pain is important '’. Many patients and carers anticipate pain to be a feature of the illness as it progresses,
and many have fears about medications that need to be explored to assist in the development of a management plan.

MANAGEMENT OF CANCER PAIN

The management of pain in a patient with cancer will be dealt with under the following headings: pharmacological management,
non-pharmacological management, complex/difficult pain management and management of unrelieved pain. The key to successful
management is to determine the underlying pain mechanism, and diagnose the pain syndrome prior to initiation of any therapy.

Pharmacological Management

Pharmacological therapy is the mainstay of cancer pain management '. It requires an individualised approach through a process of
continuous evaluation to achieve a favourable balance between pain relief and adverse effects with opioids, non-opioids and
adjuvant analgesics *. The WHO analgesic ladder (see previous bulletins on pain - Vol. 11 No. 5 & 6, 2005)"" is an invaluable tool
for guiding non-specialists in the logical use of analgesics for cancer pain and forms one part of the management plan. Using this
treatment strategy up to 90% of patients obtain satisfactory relief from pain .

Simple principles should be used when prescribing analgesics for cancer pain. Start at Step 1 of the WHO ladder and work up in a
logical and clear fashion — inadequate pain control at one step requires a move to the next step rather than to an alternative drug of
similar potency ". Cancer pain requires regular analgesia '". Breakthrough pain, which is characterised by a transient increase in
pain between doses of an analgesic, should be treated with additional short-acting medications '°. Table 3 includes some of the
basic principles for prescribing analgesics. The patient and their family should be advised of the likely side-effects of the analgesic
therapy prescribed and their management .

Table 3: Basic principles of prescribing analgesics in cancer

*Cancer pain requires continuous relief (“as required” use is inappropriate and ineffective in cancer pain management) .

*Each patient’s dosing regimen should be individually determined, and assessed on a daily basis, until the pain is controlled.

*Doctors should be familiar with the basic rules of the WHO analgesic ladder and only use those drugs, with which
they are familiar > '.

*The oral route is always the preferred route ' .

*When mild analgesics fail, change to a stronger analgesic (as per WHO analgesic ladder)

*Drug dependence is not a practical problem with cancer pain - while patients with cancer taking opioids do develop
physical dependence (and therefore opioids should NEVER be stopped abruptly), they RARELY develop
psychological dependence.”

Opioids are the mainstay of drug therapy for cancer pain . Table 4 lists some of the principles for prescribing opioids. Opioid-
naive patients experiencing severe or increased pain should be commenced initially on regular short-acting opioids, laxatives, and
adjuvant co-analgesics as indicated. Psychosocial support is needed to ensure that patients encountering common barriers to
appropriate pain control (e.g. fear of addiction or side effects) or needing additional assistance (e.g. depression, rapidly declining
functional status) receive appropriate care and attention.

Appropriate opioid selection may be difficult and depends on the patient’s pain intensity and any current analgesic therapy.
When starting opioids, an individual approach should be used to determine starting dose, frequency, and titration in order to
achieve a balance between analgesia and side effects *'.

After the initial treatment of acute pain, the patient should have a comprehensive reassessment. Once the patient has adequate pain
control with the normal release preparation, consideration should be given to converting to the equivalent total daily dose of
sustained-release medication (see previous bulletin Vol. 11 No. 6, 2005 ). This should be commenced at the time that the next
normal release formulation was due. Patients with cancer pain should also have access to breakthrough analgesia, e.g. one-sixth of
the total regular daily dose of the oral opioid in a normal release preparation '*'. Patients with increasing levels of pain will require
gradual escalation of the opioid dose until adequate analgesia or intolerable side-effects occur. In calculating this, the total daily
opioid dose (regular and breakthrough analgesia) being used should be considered ™.

Parenteral administration may be necessary when patients are unable to take oral medicines, for example, in the setting of
nausea or vomiting, or when a patient is dying. Approximately 80% of patients with cancer will not be able to take oral opioids for
some period before their death and parenteral methods of delivery can be used as an alternative. The relative potency of opioids is
increased when they are given parenterally — the total oral daily dose of morphine should be halved to get the equianalgesic dose of
subcutaneous morphine* (e.g a patient on a daily dose of MST 30mg BD should be transferred to 30mg subcutaneous morphine
over 24 hours). Specialist advice should be sought when changing a patient to this method of administration ™.

In patients who are receiving high-dose or prolonged opioid administration it is important to observe for signs of opioid toxicity,
particularly in the elderly and those patients with decreased renal function “. Signs include agitation, visual and auditory
hallucinations, nightmares, vivid dreams, confusion and myoclonic jerks (see previous bulletin Vol. 11 No. 6, 2005 ).
Management includes reducing the dose of opioid, ensuring adequate hydration, and treating the agitation with haloperidol *.




Table 4: Basic principles of opioid prescribing

* Before starting a patient on an opioid, explain to the patient and family the rationale for using the opioid, the
expected result and the commonly experienced side-effects.

* The oral route is the route of choice.

* The patient should be prescribed regular analgesics — usually 4-6hrly if using short acting preparations or 12-24
hrly if using oral sustained release preparations (see Summary of Product Characteristics (SPC) for individual opioids).

* A short-acting analgesic for breakthrough pain should always be prescribed in addition to regular opioid —
generally equivalent to one-sixth of the 24-hour baseline opioid dose .

» Co-prescribe laxatives, including a combination of a stimulant and a softening laxative.

* The patient and family should be advised that drowsiness may occur when opioids are introduced, but that it
abates within 5-7 days. It is more frequently seen in the elderly and those with renal or hepatic impairment.

* There is no maximum dose ?, although reassessment is required if rapid significant increases in opioids are
required. Most patients require <200mg morphine a day *.

* 30-60% of patients taking opioids for the first time will experience nausea and/or vomiting, however tolerance
usually develops within 5-10 days. Treatment with an anti-emetic such as cyclizine may be required.

Morphine is the most commonly used opioid * and is generally considered to be the opioid of choice for managing moderate
and severe cancer pain *. The majority of patients tolerate morphine well, its use has been established in clinical practice in relation
to safety and efficacy and there are a wide variety of formulations available, which allows flexibility in dosing intervals '.

When initiating morphine treatment, start with a normal release preparation at 5-10 mg every 4 hours. The starting dose of
morphine however can vary between patients ” and the optimal starting dose is determined by previous analgesic requirements '*.
It may need to be reduced, particularly in those patients with renal impairment where accumulation of morphine metabolites can
occur .

Oral morphine formulations: Normal release preparations have an onset of action after approximately 20 minutes and the peak
drug level is reached after 60 minutes. They need to be given every four hours to maintain constant analgesic levels . These
preparations are suitable for initiating therapy and also for treating breakthrough pain. Controlled release preparations have a
slower onset (1-2 hours) and later peak effect (twice daily preparations 4 hours, and once daily 8.5 hours).

An increasing number of alternative opioids are available, including oxycodone, hydromorphone, fentanyl, buprenorphine and
methadone. It is becoming increasingly common to switch to an alternative strong opioid * in patients who are intolerant or
unresponsive to morphine, which involves achieving a balance between analgesia and side effects®' . It is recommended that
switching opioids should be carried out under the supervision of an experienced clinician/specialist, because the effect of
switching opioids is variable and unpredictable "'. See bulletin Vol. 11 No. 5 & 6, 2005 for further information on individual
opioids, including the side effects associated with the use of opioids .

Adjuvant therapy

Not all types of cancer pain are responsive to opioids and patients often require co-administration of other drugs and /or other
intervention. Adjuvant or co-analgesic therapy may be required in those patients with bone pain, neuropathic pain or visceral pain,
which may result in better pain control at lower doses of opioids. Subsequent treatment for each patient should be based on the
patient's continued pain rating score.

The adjuvant analgesics most commonly used in the treatment of cancer pain include tricyclic antidepressants, anticonvulsants,
corticosteroids and bisphosphonates.

Tricyclic antidepressants and anticonvulsants — Patients with difficult pain, such as neuropathic pain, should have a trial of a
tricyclic antidepressant and /or an anticonvulsant. One drug should be introduced at a time, although they may occasionally be
prescribed simultaneously *. Please see previous bulletin (Vol. 11 No. 5, 2005) for further information on these medications '.
Corticosteroids can be helpful for those patients where the pain is caused or exacerbated by the mass effect of inflammatory
oedema, such as pain due to acute nerve compression, visceral distension, increased intracranial pressure and soft tissue
infiltration . Short tapering courses of drugs given in initially high doses are advised.

Bisphosphonates have been used for the management of opioid-refractory bone pain.'

Non-Pharmological Management
In the management of patients with cancer, consideration should also be given to non-pharmacological measures and input from a
multidisciplinary team °. The general practitioner (GP) and public health nurse (PHN) have a vital role to play in the non-
pharmacological management by providing support to both the patient and family at this difficult and stressful time. A
multidisciplinary team with good communication skills is very important for both the patient and the family, particularly around
pain and analgesic issues *. In addition to the GP and PHN, the Home Care team are an invaluable resource in the non-
pharmacological management of the patient and in particular for those patients who continue to experience pain.
A patient’s perception of pain may be influenced by the patient’s psychological health (anxiety, depression, insomnia) and spiritual
concerns and, in addition, their family’s experience of cancer — these factors need to be addressed.
Physical interventions with input from the Physiotherapist (thermal stimulation / ultrasound therapy / relaxation techniques /
advice regarding exercise and proper positioning) and Occupational Therapist are included in the non-pharmacological aspect of
management . Transcutaneous electrical nerve stimulation (TENS) is a way of controlling pain through the “gate” theory, where,
it is believed, selective electrical stimulation of certain nerve fibres block signals causing pain impulses to the brain*. Its efficacy
is unpredictable however and tends to decrease over time °. Acupuncture has also been used — the response is similar to that seen
with TENS °. The use of complementary therapies — massage, aromatherapy, reflexology and meditation are increasing in
popularity with patients and families, though the effectiveness of many of these has yet to be proven®.



Complex / Difficult Pain Management
Some types of pain are complex, difficult to control and require a combination of pharmacological and non-pharmacological
strategies . This category of pain usually requires the skills of a specialist inter—professional team. Early referral to a specialist
palliative care and / or anaesthetic pain service is obligatory. Examples of these pain types include neuropathic pain, visceral
pain, bladder spasm, tenesmus (rectal spasm) and incident pain, which is episodically severe pain on a background of relatively
well-controlled pain. Table 5 provides the clinical features of different types of cancer pain.

Table 5: Clinical features and first-line management for different types of cancer pain

Sources of Pain Clinical Features Treatment Options

May occur acutely with associated

Bone Worse on moving / weight bearing NSAIDs
Dexamethasone
Opioids
Radiotherapy
Obstruction of hollow organ Colic type pain Hyoscine butylbromide
Visceral involvement (Liver / Pancreas) | Constant severe pain radiating to the Opioids
Acute / Chronic back or referred to the right shoulder | Dexamethasone

Coeliac plexus nerve block

nausea
Neuropathic pain (nerve / CNS damage)| Severe / shooting / stabbing Adjuvant therapies
Radiating to dermatome Dexamethasone
Opioids
Raised intracranial pressure Headache — worse in the morning, Dexamethasone
lying or stooping Possible referral for
ssociated nausea radiotherapy

Unrelieved Pain
Failure to achieve pain control may occur for a variety of reasons, as listed in Table 6 below. Inaccurate assessment of the pain,
due to reasons relating to the patient or physician will lead to an inappropriate management plan and, ultimately, unrelieved pain.
Frequent assessment of the patient with input from family members is helpful.

Table 6: Possible causes of unrelieved pain

Patient Reasons Doctor Reasons

Inappropriate / inadequate prescribing *

Incomplete pain assessment **

Misconceptions about opioids **

Lack of communication with patient *

Failure to use non-pharmacological measures where appropriate **
Failure to recognise the non-physical aspects of pain*
Failure to identify a “difficult pain” *

Reluctance to report pains *

Expectations that pain is inevitable**
Fears/anxiety about the meaning of pain’
Fear of addiction to morphine *
Aversion to side-effects

Lack of communication with doctor *
“Putting on a brave face”

ONGOING MANAGEMENT ISSUES

Pain relief is the goal and is achievable for the majority of patients with cancer pain. However as a patient’s cancer progresses,
increases in previously controlled pain or the emergence of new pain commonly occurs. This aspect of cancer pain management
requires ongoing expert input with frequent re-assessments of analgesic requirements and adjustment of the medications.

SUMMARY

Pain is one of the symptoms that patients with cancer fear most and is a common problem encountered in cancer. Pain can be due
to the effects of cancer itself, to its treatment or be unrelated to the cancer. Many patients with cancer experience more than one
pain and each requires assessment. With a standardised approach, using the WHO analgesic ladder, the majority of cancer pain
can be managed.

Opioids are very effective in the pharmacological management of cancer pain, but only form a portion of the armamentarium. In
addition non-pharmacological therapy has an important role in the management of cancer. It is important to identify those
patients with unrelieved and difficult cancer pain. The majority of cancer pain can be managed in the community with a multi-
disciplinary team, including support from the home care team and palliative specialists when required. The essential aspects of
the management of the patient experiencing pain with cancer include a thorough assessment of the pain, development of a
management plan and ongoing review of the patient.

References available on request. Date prepared: June 2006

Every effort has been made to ensure that this information is correct and is prepared from the best available resources at our disposal at the time of issue.
Prescribers are recommended to refer to the drug data sheet or summary of product characteristics (SPC), also available on www.medicines.ie
for specific information on drug use.



References for NMIC Bulletin 2006;12(1): “Management of Pain in Cancer”:

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The Pharmacological Management of Pain in Primary Care — non-opioids (1),
NMIC Bulletin 2005; Vol 11: 5

Quigley C Clinical review: the role of opioids in cancer pain BMJ October
2005;331 :825-828

Cohen MZ, Easley MK, Ellis C et al. Cancer pain management and the
JCAHO's pain standards: an institutional challenge. J Pain Symptom Manage
2003;25(6):519-27.

Goudas LC, Bloch R, Gialeli-Goudas M et al. The epidemiology of cancer
pain. Cancer Invest 2005;23(2):182-90.

Svendsen KB, Andersen S, Arnason S et al. Breakthrough pain in malignant
and non-malignant diseases: a review of prevalence, characteristics and
mechanisms. Eur J Pain 2005;9(2):195-206.

Wee B, Hillier R Pain control Medicine 2004;32 (4):4-8

Prodigy Guidance document : Palliative care — pain available on
www.prodigy.nhs.uk

Serlin RC, Mendoza TR, Nakamura Y et al. When is cancer pain mild,
moderate or severe? Grading pain severity by its interference with function.
Pain 1995;61:277-284.

Soetenga D, Frank J, Pellino TA. Assessment of the validity and reliability of
the University of Wisconsin Children's Hospital Pain scale for Preverbal and
Nonverbal Children. Pediatr Nurs 1999;25(6):670-6.

SIGN Guideline June 2000 — Control of Pain in Patients with Cancer
Tookman A, Kurowska A Pain relief and opioid use in palliative care
Prescriber May 2003:61-66 available on www.escriber.com

Foley K Acute and Chronic cancer pain syndromes Section 8.2.2 Oxford
Textbook of Palliative medicine 3" Edition 2004 Edited by Doyle D et al
Oxford University Press

Bruera E, Kim HN, Cancer Pain JAMA November 2003;290 :2476-2479
Hanks G et al Opioid analgesic therapy Section 8.2.3 Oxford Textbook of
Palliative medicine 3" Edition 2004 Edited by Doyle D et al Oxford
University Press

The Pharmacological Management of Pain in Primary Care — opioids (2),
NMIC Bulletin 2005; Vol 11: 6

Opioid analgesics for cancer pain in primary care, Drugs and Therapeutics
Bulletin February 2005;Vol 43 (2):9-12

Cherny NI. The pharmacologic management of cancer pain. Oncology
(Huntingt) 2004;18(12):1499-515.

Stevens RA, Ghazi SM. Routes of opioid analgesic therapy in the management
of cancer pain. Cancer Control 2000;7(2):132-141.

Portenoy RK, Lesage P. Management of cancer pain. Lancet 1999;353:1695-
1700.

Levy M, Samuel T Management of Cancer Pain, Seminars in Oncology —
Elsevier 2005 32:179-193

McNicol E, Horowicz-Mehler N, Fisk RA et al. Management of opioid side
effects in cancer-related and chronic noncancer pain: a systematic review. J
Pain 2003;4(5):231-56.




22,

23.

24,

25.

26.

Fallon M et al ABC of Palliative care — Principles of control of cancer pain
BMJ April 2006;332:1022-1024

Colvin et al ABC of palliative care — Difficult pain BMJ May 2006;332
:1081-1083

Breitbart W et al Psychological and psychiatric interventions in pain control,
Section 8.2.10 Oxford Textbook of Palliative medicine 3 Edition 2004 Edited
by Doyle D et al Oxford University Press

Bercovitch M, Waller A, Transcutaneous electrical nerve stimulation (TENS)
Section 8.2.8 Oxford Textbook of Palliative medicine 3" Edition 2004 Edited
by Doyle D et al Oxford University Press

Weiss S et al Understanding the experience of pain in terminally ill patients
The Lancet April 2001;357 :1311-1315




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


