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Abstract

Recent studies investigating the pharmacological management of neuropathic pain support the
efficacy of certain antidepressants, anticonvulsants, and opioids. Novel directions in drug applications
include topical applications of patches with either lidocaine or capsaicin and intradermal injections of
botulinum toxin. In cases of partial pain relief, drug combinations may be considered.

Introduction and context
Neuropathic pain is a heterogeneous group of chronic
pain conditions caused by lesion or disease of the
peripheral or central nervous system [1]. Common
neuropathic pain syndromes include painful polyneuro-
pathy (e.g., due to diabetes), postherpetic neuralgia,
peripheral nerve injury, radiculopathy, cancer-related
pain, and central post-stroke pain. Neuropathic pain
often has a negative impact on the mental health and
quality of life in these groups of patients. Recommended
first-line treatments are the anticonvulsants gabapentin
and pregabalin, certain antidepressants (tricyclic anti-
depressants [TCAs] or serotonin-noradrenaline reuptake
inhibitors [SNRIs]), and topical lidocaine [2,3]. Patients
may, however, experience no or only partial pain
reduction in tolerated doses.

Recent advances
Anticonvulsants and antidepressants
Different types of neuropathic pain may respond
differently to a given drug and there is a need for studies
where predictive factors for response are identified. In a
recent well-designed randomized controlled trial (RCT),
gabapentin in doses up to 2400 mg/day failed to relieve
pain in patients with post-traumatic or post-operative
nerve injury [4], although the study showed marked
improvement on several secondary outcome measures,
including pain relief and Patient Global Impression of
Change. Also, flexible-dose regimes of pregabalin seem

to provide a better combination of pain relief and few
discontinuations than a fixed dose regime [5].

Levetiracetam is a novel anti-epileptic drug that binds to
the synaptic vesicle protein SV2A in the brain and spinal
cord. Despite the antinociceptive effect found in animal
models of neuropathic pain, levetiracetam did not
relieve post-mastectomy syndrome and spinal cord
injury pain [6,7].

The need for mechanism-based approaches and identi-
fication of possible predictors for response is also
relevant for sodium channel blockers. Except for the
use of sodium channel blockers in trigeminal neuralgia,
where they are first-line medication, there is limited
evidence for efficacy of drugs like oxcarbazepine,
lamotrigine, and the newer anticonvulsant lacosamide
[2,8,9] in neuropathic pain. However, despite the lack
of an overall effect in large-scale trials, subgroups of
patients do seem to respond.

Studies with head-to-head comparisons find only
minor differences in efficacy between TCAs and
gabapentin/pregabalin [10]. SNRIs are also effective
in patients with painful polyneuropathy [11] and can
be an alternative to TCAs, in particular in patients with
cardiac disorders. Selective serotonin reuptake inhibi-
tors provide a clinically meaningful effect in only few
patients [12].
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Opioids
Opioids also have a role in the treatment of neuropathic
pain. Their efficacy is comparable to that of gabapentin/
pregabalin and TCAs [2,13,14], but they are not
considered first-line drugs due to side effects, tolerance,
uncertain long-term safety and efficacy, and so on.

Combination therapy
In cases of partial but insufficient pain relief by a single
drug, combinations are often used. Due to a lack of
controlled studies, the rationale for such combination
therapy has mainly been based on theory, but is now
supported by recent RCTs. The best evidence is for the
combination of a TCA or an opioid with gabapentin
[15-17]. Such combinations are suggested to improve
treatment compared with treatment with each drug alone
in maximum tolerated doses.

New drug classes
Topical lidocaine is a safe treatment with no or limited
systemic side effects. New evidence from an open-label
study suggests that lidocaine patches are useful, not only
in postherpetic neuralgia or very localized neuropathic
pain but also in painful diabetic neuropathy [18].

Transient receptor TRPV1 agonists and antagonists
represent a new class of analgesics [19]. A single
application of a high-concentration capsaicin dermal
patch produced sustained pain reduction in patients with
postherpetic neuralgia [20] and painful HIV-associated
sensory polyneuropathy [21], although the long-term
effect and the frequency of treatments have not been
examined. NGX-4010 (marketed name Qutenza®), a
cutaneous patch of capsaicin 8%, has been given
marketing authorization in Europe. The approved
indication is: “treatment of peripheral neuropathic pain
in non-diabetic adults”. NGX-4010 treatments may be
repeated every 90 days.

Botulinum toxin type A (BTX-A) given intradermally is
another novel topical treatment approach that has been
shown to relieve focal painful neuropathy [22], and
painful diabetic polyneuropathy in two RCTs [23].
Patients received multiple intradermal injections once
in the affected area and the pain reduction lasted for 12
weeks. Large-scale trials and examination of long-term
efficacy are needed to test its value for clinical practice.

A phase 2 RCT found that the neuronal nicotinic
acetylcholine receptor agonist ABT-594 significantly
reduced pain intensity compared with placebo in
patients with painful diabetic neuropathy [24]. Unfortu-
nately, ABT-594 treatment was associated with a high
number of intolerable dose-related side effects, but the

study suggests that further development of this drug class
may present new therapeutic options.

Implications for clinical practice
The best available evidence and knowledge of side-effect
profiles still support the current guidelines of using TCAs
(or alternatively SNRIs), gabapentin, and pregabalin as
first-line therapy and opioids as second line therapy for
neuropathic pain. The side-effect profile for opioids is
judged differently by some researchers, whichmay explain
why opioids are considered by some as first-line therapy
for certain conditions. In order to minimize side effects,
recent advances have led to the development of topical
agents, including lidocaine patches, NGX-4010 (high-dose
capsaicin), and intradermal BTX-A. There is not abundant
evidence for these treatments, but their advantage is that
they have no or only minor systemic side effects.

If one drug provides only partial pain relief, a combina-
tion with another drug class is recommended – for
example, an antidepressant or an opioid in combination
with gabapentin or pregabalin, or a combination of a
topical agent with an oral drug.

Carbamazepine, oxcarbazepine, lamotrigine, and lacosa-
mide have no primary role in the treatment of neuropathic
pain (except for trigeminal neuralgia), but whether we can
identify subgroups of patients with specific symptoms or
signs who will benefit from these treatments is still to be
determined. This emphasizes the need for a mechanism-
based approach, where patients are classified based on
constellations of symptoms and signs rather than a
disease-based classification. Hopefully, this will lead to
better patient-oriented treatment. Levetiracetam does not
seem to have a role in the treatment of neuropathic pain.

Abbreviations
BTX-A, botulinum toxin type A; RCT, randomized
controlled trial; SNRI, serotonin noradrenaline reuptake
inhibitor; TCA, tricyclic antidepressant.

Competing interests
Within the past two years, NBF has received research
support and/or honoraria from UCB-Nordic and Grü-
nenthal GmbH, TSJ has received research support and/or
advisory fees from Pfizer, Grünenthal, Esteve, Glaxo-
SmithKline, and Eli Lilly, and SHS has received research
support from UCB-Nordic and advisory fees from
Grünenthal and Eli Lilly.

Acknowledgements
The work behind this review was supported by the Velux
Foundation. We would like to thank research secretary
Helle Obenhausen Andersen for language revision.

Page 2 of 3
(page number not for citation purposes)

F1000 Medicine Reports 2010, 2:52 http://f1000.com/reports/medicine/content/2/52



References
1. Treede RD, Jensen TS, Campbell JN, Cruccu G, Dostrovsky JO,

Griffin JW, Hansson P, Hughes R, Nurmikko T, Serra J: Neuropathic
pain: redefinition and a grading system for clinical and
research purposes. Neurology 2008, 70:1630-5.

2. Finnerup NB, Otto M, McQuay HJ, Jensen TS, Sindrup SH:
Algorithm for neuropathic pain treatment: an evidence
based proposal. Pain 2005, 118:289-305.

F1000 Factor 6.0 Must Read
Evaluated by Michael Serpell 14 Mar 2006

3. Dworkin RH, O’Connor AB, Backonja M, Farrar JT, Finnerup NB,
Jensen TS, Kalso EA, Loeser JD, Miaskowski C, Nurmikko TJ,
Portenoy RK, Rice AS, Stacey BR, Treede RD, Turk DC, Wallace MS:
Pharmacologic management of neuropathic pain: Evidence-
based recommendations. Pain 2007, 132:237-51.

F1000 Factor 6.0 Must Read
Evaluated by Andreas Kopf 16 Jul 2008

4. Gordh TE, Stubhaug A, Jensen TS, Arner S, Biber B, Boivie J,
Mannheimer C, Kalliomaki J, Kalso E: Gabapentin in traumatic
nerve injury pain: A randomized, double-blind, placebo-
controlled, cross-over, multi-center study. Pain 2008, 138:
255-66.

F1000 Factor 3.0 Recommended
Evaluated by Claudia Sommer 09 Jan 2009

5. Stacey BR, Barrett JA, Whalen E, Phillips KF, Rowbotham MC:
Pregabalin for postherpetic neuralgia: placebo-controlled
trial of fixed and flexible dosing regimens on allodynia and
time to onset of pain relief. J Pain 2008, 9:1006-17.

F1000 Factor 3.0 Recommended
Evaluated by Kenneth Candido 12 Mar 2009

6. Vilholm OJ, Cold S, Rasmussen L, Sindrup SH: Effect of levetir-
acetam on the postmastectomy pain syndrome. Eur J Neurol
2008, 15:851-7.

F1000 Factor 3.0 Recommended
Evaluated by Nanna Finnerup 14 Oct 2008

7. Finnerup NB, Grydehoj J, Bing J, Johannesen IL, Biering-Sorensen F,
Sindrup SH, Jensen TS: Levetiracetam in spinal cord injury pain:
a randomized controlled trial. Spinal Cord 2009, 47:861-7.

8. Rao RD, Flynn PJ, Sloan JA, Wong GY, Novotny P, Johnson DB,
Gross HM, Renno SI, Nashawaty M, Loprinzi CL: Efficacy of
lamotrigine in the management of chemotherapy-induced
peripheral neuropathy: a phase 3 randomized, double-blind,
placebo-controlled trial, N01C3. Cancer 2008, 112:2802-8.

9. Wymer JP, Simpson J, Sen D, Bongardt S; Lacosamide SP742 Study
Group: Efficacy and safety of lacosamide in diabetic neuro-
pathic pain: an 18-week double-blind placebo-controlled trial
of fixed-dose regimens. Clin J Pain 2009, 25:376-85.

10. Bansal D, Bhansali A, Hota D, Chakrabarti A, Dutta P: Amitriptyline
vs. pregabalin in painful diabetic neuropathy: a randomized
double blind clinical trial. Diabet Med 2009, 26:1019-26.

11. Kajdasz DK, Iyengar S, Desaiah D, Backonja MM, Farrar JT,
Fishbain DA, Jensen TS, Rowbotham MC, Sang CN, Ziegler D,
McQuay HJ: Duloxetine for the management of diabetic
peripheral neuropathic pain: evidence-based findings from
post hoc analysis of three multicenter, randomized, double-
blind, placebo-controlled, parallel-group studies. Clin Ther
2007, 29(Suppl):2536-46.

F1000 Factor 3.0 Recommended
Evaluated by Stephen Tyrer 10 Mar 2008

12. Otto M, Bach FW, Jensen TS, Brosen K, Sindrup SH: Escitalopram
in painful polyneuropathy: A randomized, placebo-con-
trolled, cross-over trial. Pain 2008, 139:275-83.

13. Wu CL, Agarwal S, Tella PK, Klick B, Clark MR, Haythornthwaite JA,
Max MB, Raja SN: Morphine versus mexiletine for treatment

of postamputation pain: a randomized, placebo-controlled,
crossover trial. Anesthesiology 2008, 109:289-96.

F1000 Factor 3.0 Recommended
Evaluated by James Eisenach 17 Sep 2008

14. Norrbrink C, Lundeberg T: Tramadol in neuropathic pain after
spinal cord injury: a randomized, double-blind, placebo-
controlled trial. Clin J Pain 2009, 25:177-84.

15. Gilron I, Bailey JM, Tu D, Holden RR, Weaver DF, Houlden RL:
Morphine, gabapentin, or their combination for neuropathic
pain. N Engl J Med 2005, 352:1324-34.

Changes Clinical Practice
F1000 Factor 6.5 Must Read
Evaluated by Howard Gutstein 16 Nov 2005, Michael Serpell 12 Dec
2005, Nadine Attal 13 Feb 2006

16. Hanna M, O’Brien C, Wilson MC: Prolonged-release oxycodone
enhances the effects of existing gabapentin therapy in painful
diabetic neuropathy patients. Eur J Pain 2008, 12:804-13.

F1000 Factor 3.0 Recommended
Evaluated by Claudia Sommer 14 Aug 2008

17. Gilron I, Bailey JM, Tu D, Holden RR, Jackson AC, Houlden RL:
Nortriptyline and gabapentin, alone and in combination for
neuropathic pain: a double-blind, randomised controlled
crossover trial. Lancet 2009, 374:1252-61.

F1000 Factor 4.9 Must Read
Evaluated by Nanna Finnerup 02 Dec 2009, Joel Katz 11 Dec 2009,
Didier Bouhassira 21 Dec 2009

18. Baron R, Mayoral V, Leijon G, Binder A, Steigerwald I, Serpell M:
5% lidocaine medicated plaster versus pregabalin in post-
herpetic neuralgia and diabetic polyneuropathy: an open-
label, non-inferiority two-stage RCT study. Curr Med Res Opin
2009, 25:1663-76.

19. Wong GY, Gavva NR: Therapeutic potential of vanilloid
receptor TRPV1 agonists and antagonists as analgesics:
Recent advances and setbacks. Brain Res Rev 2009, 60:267-77.

F1000 Factor 6.0 Must Read
Evaluated by Peter Gerner 06 May 2009

20. Backonja M, Wallace MS, Blonsky ER, Cutler BJ, Malan P, Jr., Rauck R,
Tobias J: NGX-4010, a high-concentration capsaicin patch, for
the treatment of postherpetic neuralgia: a randomised,
double-blind study. Lancet Neurol 2008, 7:1106-12.

21. Simpson DM, Brown S, Tobias J: Controlled trial of high-
concentration capsaicin patch for treatment of painful HIV
neuropathy. Neurology 2008, 70:2305-13.

F1000 Factor 3.0 Recommended
Evaluated by Thien Nguyen 24 Jun 2008

22. Ranoux D, Attal N, Morain F, Bouhassira D: Botulinum toxin type
A induces direct analgesic effects in chronic neuropathic
pain. Ann Neurol 2008, 64:274-83.

F1000 Factor 4.8 Must Read
Evaluated by Troels Jensen 06 Jan 2009, Claudia Sommer 09 Jan
2009

23. Yuan RY, Sheu JJ, Yu JM, Chen WT, Tseng IJ, Chang HH, Hu CJ:
Botulinum toxin for diabetic neuropathic pain: a randomized
double-blind crossover trial. Neurology 2009, 72:1473-8.

F1000 Factor 3.0 Recommended
Evaluated by A Gordon Smith 05 Jun 2009

24. Rowbotham MC, Rachel DW, Thomas J, Nothaft W, Backonja MM: A
randomized, double-blind, placebo-controlled trial evaluat-
ing the efficacy and safety of ABT-594 in patients with
diabetic peripheral neuropathic pain. Pain 2009, 146:245-52.

F1000 Factor 3.0 Recommended
Evaluated by Nanna Finnerup 05 Oct 2009

Page 3 of 3
(page number not for citation purposes)

F1000 Medicine Reports 2010, 2:52 http://f1000.com/reports/medicine/content/2/52

http://www.f1000medicine.com/article/id/10333
http://www.f1000medicine.com/article/id/1116530
http://www.f1000medicine.com/article/id/1141888
http://www.f1000medicine.com/article/id/1158082
http://www.f1000medicine.com/article/id/1124169
http://www.f1000medicine.com/article/id/1104054
http://www.f1000medicine.com/article/id/1120167
http://www.f1000medicine.com/article/id/1043
http://www.f1000medicine.com/article/id/1119973
http://www.f1000medicine.com/article/id/1168153
http://www.f1000medicine.com/article/id/1160292
http://www.f1000medicine.com/article/id/1116140
http://www.f1000medicine.com/article/id/1141887
http://www.f1000medicine.com/article/id/1160910
http://www.f1000medicine.com/article/id/1166055

	Abstract
	Introduction and context
	Recent advances
	Anticonvulsants and antidepressants
	Opioids
	Combination therapy
	New drug classes

	Implications for clinical practice
	Abbreviations
	Competing interests
	Acknowledgements
	References


<<
  /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
  /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

  /CreateJDFFile 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


