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Localized provoked vulvodynia (LPV), also called vulvar vestibulitis or provoked
vestibulodynia, is a major cause of dyspareunia that severely impacts sexual
health. At the tissue level, lymphocytic inflammation and hyperinnervation are
characteristic pathological features, explaining the main symptoms and signs. A
recent experimental animal study suggests that the histopathological findings of
LPV may be due to mucosal CD4 Th17 immune responses to microbial antigens.
We hypothesize that LPV is an immune-mediated inflammatory disease and
challenge the concept of LPV as a chronic pain syndrome of unknown cause.
Since most treatment modalities currently used in LPV are no better than
placebo, we therefore warrant future research investigating the possible
presence of CD4 Thl7 cells and IL17 cytokine in affected tissues together with
treatment trials that include inhibitors of the IL17 pathway.
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Localized provoked vulvodynia (LPV) is defined as vulvar pain induced by touching the
vulvar vestibular epithelium that has lasted 3 months or more, in the absence of any other
recognizable causes of vulvar disease (Bornstein et al., 2016; ACOG & ASCCP, 2016). LPV
is an important quality-of-life problem among young fertile-aged women with a peak
incidence between 20 to 30 years of age. LPV is a problematic pain condition since the exact
cause is unknown. At the tissue level, lymphocytic inflammation and neuron axonal
proliferation and hyperinnervation are characteristic pathological features (Tommola et al.,
2015, 2016). Most therapeutic approaches only alleviate symptoms and relapse is frequent.
Most treatment modalities are no better than placebo (Miranda Varella Pereira et al., 2018).
Systematic reviews and meta-analyses on different aspects of vulvodynia uniformly
conclude that heterogeneity is the major limitation of current studies. In particular,
high-quality, randomized controlled trials (RCTs) on LPV are needed.
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By definition, LPV is characterized by moderate to severe pain
upon light touch of the vestibular epithelium. Patients with LPV
often react to localized vestibular pain with guarding and
contraction of the pelvic levator muscle group making vaginal
penetration difficult and painful. The clinical diagnostic test
known as the Q-tip test, is performed using a simple cotton swab
to gently touch the vestibular epithelium. The painful and inflamed
areas are located around the vestibular glands, posteriorly and
anteriorly. Cervical and vaginal infections or other dermatological
conditions causing vulvar pain should be excluded before
diagnosing LPV.

The etiology and pathogenesis of LPV is unknown. Women
with LPV often have a history of recurrent vulvovaginal candidiasis
(Leusink et al, 2018). Women with LPV also commonly have
cutaneous hypersensitivity to Candida albicans (Ramirez De
Knott et al, 2005). Vestibular fibroblasts from LPV patients
produce more proinflammatory cytokines when stimulated with
Candida antigens compared to fibroblasts from healthy control
women (Foster et al., 2015). Also, fibroblasts from LPV patients
express higher levels of dectin-1 fungal antigen receptor and
respond to lower concentrations of Candida antigen than do
fibroblasts from control subjects (Falsetta et al., 2015). Thus,
microbial antigens from C. albicans can induce a long-lasting
inflammatory response in the vulvar vestibulum. It is possible
that other microbial or environmental antigens can trigger LPV
in addition to Candida.

The histopathology of the vulvar vestibulum in LPV
demonstrates infiltration with lymphocytic inflammatory cells
and neuron axonal proliferation with hyperinnervation of sensory
nerve fibers (Tommola et al., 2015, 2016). In areas with the highest
density of lymphocytic inflammation, lymphoid aggregates
represent tertiary lymphoid structures with increased density of B
cells, activated plasma cells, and increased density of intraepithelial
nerve fibers (Tommola et al, 2016, 2015). The proliferation of
sensory nerve fibers detects mechanical pain, thus explaining the
hypersensitivity to touch in LPV. Chronic inflammation may
initiate hyperinnervation that causes allodynia (Tomalty et al,
2023). The VuNet-Vulvodynia Network project of a total of 1183
vulvodynia patients assessed comorbidities. Factors associated with
vulvar pain included a high family history of diabetes mellitus,
recurrent vulvovaginal candidiasis, urinary tract infections, irritable
bowel syndrome, migraine, menstrual headaches, allergies, anxiety,
and dysmenorrhea (Graziottin et al., 2020).

A systematic review of randomized controlled trials or non-
randomized studies with a control group of the treatment of LPV
including pharmacological, surgical, psychosocial, physiotherapeutic or
combined interventions showed that most studies had low levels of
evidence for effectiveness based on heterogeneity of interventions, poor
outcome measures and inadequate comparisons (Bohm-Starke et al,
2022). The authors emphasize need for stringent RCTs and uniform
outcome measures. Most studies have been underpowered and failed to
demonstrate beneficial effects of an intervention. Research evidence on
the efficacy of topical medications in LPV is similarly weak, although
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many such treatment modalities are commonly used in clinical
practice. For instance, RCTs have not shown benefit from topical
lidocaine or topical corticosteroids for alleviation of pain. Since chronic
or recurrent vulvovaginal candidiasis is a potential risk factor for LPV,
long-lasting maintenance therapy with antimycotics is commonly
recommended. However, fluconazole use alone failed to demonstrate
a significant benefit in LPV as reported in a RCT (Bornstein
et al., 2000).

Oral antidepressants, mostly tricyclics or gabapentinoids are
commonly used for generalized unprovoked vulvodynia. However,
current evidence does not support antidepressants or anticonvulsant
therapy in the treatment of LPV (Spoelstra et al., 2013).

Posterior vestibulectomy is one of the proven treatments that is
effective for severe LPV. In clinical practice surgery is recommended
for patients with severe LPV refractory to all conservative treatment
attempts used. Overall, long-term patient satisfaction is strikingly
high after surgery. Approximately 80-90% of the patients reported
complete or partial response (Tommola et al, 2011). Of the
surgically treated patients, 85% were satisfied with the treatment
process, compared to 52% in the conservative treatment group. In
another study, patients who underwent vestibulectomy between
1991 and 2003 were systematically interviewed. Of 85 eligible
patients, 50 were contacted and 32 participated. Overall, 94% of
those were highly satisfied, 97% would have surgery again, and
100% would recommend surgery to others (David and Bornstein,
2020). However, RCTs on the effectiveness of surgery have not
been performed.

We believe that the major reason for the failure to find
consistently effective therapy for LPV is the absence of
understanding of its fundamental pathogenesis. We propose that
LPV is an immune-mediated inflammatory disease due to CD4 Th17
immunopathology. A recent experimental animal model study
showed that immunity to the microbiota promotes sensory neuron
regeneration (Enamorado et al., 2023). Mice challenged
intraepithelially with Staphylococcus aureus reproduced distinctive
pathology with lymphocytic inflammation together with sensory
neuron axonal proliferation. Specifically, the investigators
demonstrated that CD4 Th17 cells accumulated beneath the
infected epithelial surface around dermal nerves at the site of injury
lead to neuron axonal proliferation in an IL17 dependent manner.
Thus, IL17 acted as a major determinant of this fundamental process.
Since this immune response was not protective in nature, it could
incite immunopathology if unregulated. Because these experiments
reproduce characteristic histopathology, we propose that CD4 Th17
responses to microbial antigens in vestibular epithelium can incite the
pathophysiology of LPV (Majumder and McGeachy, 2021; Iliev et al,,
2023). If this conjecture is correct, LPV joins a list of other related
immune mediated inflammatory disorders. These are a heterogenous
group of diseases such as rheumatoid arthritis, Crohn’s disease,
ulcerative colitis, ankylosing spondylitis and psoriatic arthritis
(Schett et al, 2021). Importantly, RCTs have demonstrated that
several of these conditions are responsive to monoclonal antibody
inhibitors of the IL17 system.
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Our hypothesis suggests two lines of future investigation for this
enigmatic LPV condition. These investigations are case-control
studies of immunohistological analysis of lymphocytes infiltrating
vestibular tissue from LPV patients and controls for CD4 Th17 cell
markers and the demonstration of IL17 in affected tissue. If so,
clinical trials with IL17 inhibitors should be undertaken. These
drugs are already clinically used in the successful treatment of other
immune-mediated inflammatory diseases such as psoriasis,
psoriatic arthritis, lichen planus, and ankylosing spondylitis.
Therapeutic targeting of individual cytokines or cytokine
networks in immune-mediated inflammatory diseases such as the
IL17 pathway has the potential for a mechanism-based intervention
for LPV that avoids the need for surgical therapy. Randomized
treatment trials of LPV are important since current therapies are
not effective and patients with LPV often feel abandoned by the
health care system.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

Ethical approval was not required for the study involving
humans in accordance with the local legislation and institutional
requirements. Written informed consent to participate in this study
was not required from the participants or the participants’ legal
guardians/next of kin in accordance with the national legislation
and the institutional requirements.

References

ACOG and ASCCP (2016). American college of obstetricians and gynecologists’
Committee on gynecologic practice; american society for colposcopy and cervical
pathology (ASCCP). Committee opinion no 673: persistent vulvar pain. Obstet.
Gynecol. 128, €78-e84. doi: 10.1097/A0G.0000000000001645

Bohm-Starke, N., Ramsay, K. W., Lytsy, P., Nordgren, B., Sjoberg, 1., Moberg, K.,
et al. (2022). Treatment of provoked vulvodynia: A systematic review. J. Sex Med. 19,
789-808. doi: 10.1016/j.jsxm.2022.02.008

Bornstein, J., Goldstein, A. T., Stockdale, C. K., Bergeron, S., Pukall, C., Zolnoun, D.,
et al. (2016). 2015 ISSVD, ISSWSH and IPPS consensus terminology and classification
of persistent vulvar pain and vulvodynia. Obstet. Gynecol. 127, 745-751. doi: 10.1097/
AOG.0000000000001359

Bornstein, J., Livnat, G., Stolar, Z., and Abramovici, H. (2000). Pure versus
complicated vulvar vestibulitis: a randomized trial of fluconazole treatment. Gynecol
Obstet. Invest. 50, 194-197. doi: 10.1159/000010309

David, A., and Bornstein, J. (2020). Evaluation of long-term surgical success and
satisfaction of patients after vestibulectomy. J. Low Genit. Tract Dis. 24, 399-404.
doi: 10.1097/LGT.0000000000000552

Enamorado, M., Kulalert, W., Han, S. J., Rao, L, Delaleu, J., Link, V. M., et al. (2023).
Immunity to the microbiota promotes sensory neuron regeneration. Cell 186, 607-
620.e17. doi: 10.1016/j.cell.2022.12.037

Falsetta, M. L., Foster, D. C., Woeller, C. F., Pollock, S. J., Bonham, A. D., Haidaris, C.
G., et al. (2015). Identification of novel mechanisms involved in generating localized
vulvodynia pain. Am. J. Obstet. Gynecol. 213, 38.e1-38.e12. doi: 10.1016/j.ajog.2015.02.002

Frontiers in Cellular and Infection Microbiology

10.3389/fcimb.2024.1505845

Author contributions

JP: Writing — original draft, Writing - review & editing. RB:
Writing - original draft, Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Foster, D. C,, Falsetta, M. L., Woeller, C. F., Pollock, S. J., Song, K., Bonham, A, et al.
(2015). Site-specific mesenchymal control of inflammatory pain to yeast challenge in
vulvodynia-afflicted and pain-free women. Pain 156, 386-396. doi: 10.1097/
01.j.pain.0000460320.95267.5d

Graziottin, A., Murina, F., Gambini, D., Taraborrelli, S., Gardella, B., and Campo, M.
(2020). Vulvar pain: The revealing scenario of leading comorbidities in 1183 cases. Eur.
J. Obstet. Gynecol. Reprod. Biol. 252, 50-55. doi: 10.1016/j.ejogrb.2020.05.052

Iliev, I. D., Lin, W. Y., and Gaffen, S. L. (2023). When IL-17 gets on your nerves. Cell
186, 466-468. doi: 10.1016/j.cell.2022.12.048

Leusink, P., Van De Pasch, S., Teunissen, D., Laan, E. T., and Lagro-Janssen, A. L.
(2018). The relationship between vulvovaginal candidiasis and provoked vulvodynia: A
systematic review. J. Sex Med. 15, 1310-1321. doi: 10.1016/j.jsxm.2018.07.011

Majumder, S., and Mcgeachy, M. J. (2021). IL-17 in the pathogenesis of disease: good
intentions gone awry. Annu. Rev. Immunol. 39, 537-556. doi: 10.1146/annurev-
immunol-101819-092536

Miranda Varella Pereira, G., Soriano Marcolino, M., Silveira Nogueira Reis, Z., and
Vale De Castro Monteiro, M. (2018). A systematic review of drug treatment of
vulvodynia: evidence of a strong placebo effect. Bjog 125, 1216-1224. doi: 10.1111/
bjo.2018.125.issue-10

Ramirez De Knott, H. M., Mccormick, T. S., Do, S. O., Goodman, W., Ghannoum, M.
A., Cooper, K. D,, et al. (2005). Cutaneous hypersensitivity to Candida albicans in
idiopathic vulvodynia. Contact Dermatitis 53, 214-218. doi: 10.1111/j.0105-
1873.2005.00685.x

frontiersin.org


https://doi.org/10.1097/AOG.0000000000001645
https://doi.org/10.1016/j.jsxm.2022.02.008
https://doi.org/10.1097/AOG.0000000000001359
https://doi.org/10.1097/AOG.0000000000001359
https://doi.org/10.1159/000010309
https://doi.org/10.1097/LGT.0000000000000552
https://doi.org/10.1016/j.cell.2022.12.037
https://doi.org/10.1016/j.ajog.2015.02.002
https://doi.org/10.1097/01.j.pain.0000460320.95267.5d
https://doi.org/10.1097/01.j.pain.0000460320.95267.5d
https://doi.org/10.1016/j.ejogrb.2020.05.052
https://doi.org/10.1016/j.cell.2022.12.048
https://doi.org/10.1016/j.jsxm.2018.07.011
https://doi.org/10.1146/annurev-immunol-101819-092536
https://doi.org/10.1146/annurev-immunol-101819-092536
https://doi.org/10.1111/bjo.2018.125.issue-10
https://doi.org/10.1111/bjo.2018.125.issue-10
https://doi.org/10.1111/j.0105-1873.2005.00685.x
https://doi.org/10.1111/j.0105-1873.2005.00685.x
https://doi.org/10.3389/fcimb.2024.1505845
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Paavonen and Brunham

Schett, G., Mcinnes, L. B., and Neurath, M. F. (2021). Reframing immune-mediated
inflammatory diseases through signature cytokine hubs. N Engl. J. Med. 385, 628-639.
doi: 10.1056/NEJMra1909094

Spoelstra, S. K., Borg, C., and Weijmar Schultz, W. C. (2013). Anticonvulsant
pharmacotherapy for generalized and localized vulvodynia: a critical review of the
literature. J. Psychosom. Obstet. Gynaecol. 34, 133-138. doi: 10.3109/0167482X.2013.823942

Tomalty, D., Giovannetti, O., Magliocchetti, S., Williams, A., Hannan, J., Komisaruk,
B., et al. (2023). Characterizing the innervation of the vulvar vestibule and the
immunohistochemical features of neuroproliferative vestibulodynia. J. Sex Med. 20,
716-731. doi: 10.1093/jsxmed/qdad040

Frontiers in Cellular and Infection Microbiology

04

10.3389/fcimb.2024.1505845

Tommola, P., Biitzow, R., Unkila-Kallio, L., Paavonen, J., and Meri, S. (2015).
Activation of vestibule-associated lymphoid tissue in localized provoked vulvodynia.
Am. ]. Obstet. Gynecol. 212, 476.e1-476.¢8. doi: 10.1016/j.2jog.2014.10.1098

Tommola, P., Unkila-Kallio, L., and Paavonen, J. (2011). Long-term follow up of
posterior vestibulectomy for treating vulvar vestibulitis. Acta Obstet. Gynecol. Scand.
90, 1225-1231. doi: 10.1111/j.1600-0412.2011.01248.x

Tommola, P., Unkila-Kallio, L., Paetau, A., Meri, S., Kalso, E., and Paavonen, ]J.
(2016). Immune activation enhances epithelial nerve growth in provoked
vestibulodynia. Am. J. Obstet. Gynecol. 215, 768.e1-768.e8. doi: 10.1016/
j.2j0g.2016.07.037

frontiersin.org


https://doi.org/10.1056/NEJMra1909094
https://doi.org/10.3109/0167482X.2013.823942
https://doi.org/10.1093/jsxmed/qdad040
https://doi.org/10.1016/j.ajog.2014.10.1098
https://doi.org/10.1111/j.1600-0412.2011.01248.x
https://doi.org/10.1016/j.ajog.2016.07.037
https://doi.org/10.1016/j.ajog.2016.07.037
https://doi.org/10.3389/fcimb.2024.1505845
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Localized provoked vulvodynia as an immune-mediated inflammatory disease: rationale for a new line of research
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 [
    /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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


