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Over the last few years, extensive research has improved our understanding of tumor immunology and has
enabled the development of novel treatments. The state of the art of immunotherapy in various types
of malignancies was exhaustively discussed in the ‘Immunotherapy Bridge’ meeting, which was held in
Naples on 4-5 December 2019. Highlights related to the immunological treatment of nonmelanoma skin
cancer are the content of this article.
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Opver the last few years, extensive research has improved our understanding of tumor immunology and has enabled
the development of novel treatments, which can harness the patient’s immune system and prevent immune
escape. The state of the art of immunotherapy in various types of malignancies was exhaustively discussed in the
‘Immunotherapy Bridge’ meeting, which was held in Naples on 45 December 2019. Within Congress, available
evidence and new perspectives on the immunological treatment of nonmelanoma skin cancer (NMSC) were
presented. This heterogeneous group of malignancies includes basal cell carcinoma (BCC), cutaneous squamous
cell carcinoma (cSCC) and Merkel cell carcinoma (MCC), and ranges from easily cured diseases to adverse
outcomes [1,2]. Highlights related to this latter subject are the content of this article.

Merkel cell carcinoma
MCC is rare and highly aggressive skin cancer, and, in many cases, it is caused by the Merkel cell polyomavirus or
in countries with high insolation also by UV-exposure [2]. Treatment is based on surgery and chemotherapy with
adjuvant radiotherapy; in unresectable metastatic MCC, mono- or poly-chemotherapy achieves high remission rates
but responses are usually short-lived [2]. The PD-1/PD-L1 immunosuppressive pathway is often upregulated in
MCC, and advanced metastatic MCC was found to be responsive to PD-1 blockade. Current evidence supports the
use of checkpoint inhibitors as the best option to treat patients with advanced MCC [3]. In the Phase I/1I CheckMate
358 trial, neoadjuvant nivolumab was administered 4 weeks before surgery to 25 patients with resectable MCC
(44% Merkel cell polyomavirus positive, and 30% PD-L1+). Among 17 evaluated resections, 65% had major
pathologic response, including eight complete responses (47%) [4]. Recently, in an expanded Phase II trial, durable
tumor regression and increased overall survival were obtained in patients with advanced MCC, with pembrolizumab
as the first-line treatment [5]. The objective response rate (ORR) was 56% in this study [6].

Part A of the JAVELIN Merkel 200 trial showed that avelumab, an anti-PD-L1 antibody, demonstrated efficacy
in second-line or later treatment of patients with metastatic MCC. Recently, part B of the JAVELIN Merkel 200
trial evaluated the efficacy and safety of avelumab as a first-line treatment for patients with distant metastatic MCC.
Patients were not selected for PD-L1 expression or Merkel cell polyomavirus status. In a preplanned analysis,
efficacy was assessed in 29 patients with at least 3 months of follow-up; the confirmed ORR was 62.1% (95% CI:
42.3-79.3%), with 14/18 responses (77.8%) ongoing at the time of analysis. In responding patients, the estimated
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proportion with a duration of response (DOR) of at least 3 months was 93% (95% CI: 61-99%); and with a
DOR of at least 6 months was 83% (95% Cl: 46-96%) [7]. The primary analysis for part B of this trial after
>15 months of follow-up in the full patient population showed that the median OS was 20.3 months (95% CI:
12.4 months—not estimable) and the 12-month OS rate was 60% (95% CI: 50-68%) [s].

Based on this evidence, a new standard of care is now available for MCC. Although the National Compre-
hensive Cancer Network guidelines used to recommend chemotherapy only for MCC until 2016, checkpoint
immunotherapy has been preferred over chemotherapy since 2018 [9].

Basal cell carcinoma

BCC is the most common NMSC, representing 75-80% of cases [10]. It arises in sun-exposed areas, mainly after
the age of 40 years. Although most BCCs are successfully treated surgically, no effective therapy exists for locally
advanced or metastatic BCC.

The Hedgehog (Hh) signaling pathway regulates body patterning and organ development during embryogenesis,
and is mainly quiescent in the adult life, with the exception of roles in tissue maintenance and repair. Several disparate
human cancers have been linked to inappropriate reactivation of Hh signaling, either in an autocrine or in a paracrine
manner [11].

Molecular and genetic studies have shown that almost all BCC contain genetic alterations in the Hh signaling
pathway, resulting in aberrant pathway activation and uncontrolled proliferation of basal cells. Most commonly,
these alterations cause a loss of function of P7CH1, which normally acts to inhibit the signaling activity of SMO,
a seven-transmembrane protein [12,13]. Vismodegib (GDC-0449, Genentech, CA, USA) is a first-in-class, small-
molecule inhibitor of SMO, investigated in the ERIVANCE BCC trial. In 33 patients with metastatic BCC, the
response rate to vismodegib was 30% (95% CI: 16-48; p = 0.001). In 63 patients with locally advanced BCC, the
response rate was 43% (95% CI: 31-56; p < 0.001), with complete responses in 13 patients (21%). The median
DOR was 7.6 months in both cohorts. Serious adverse events were reported in 25% of patients; seven deaths due
to adverse events were noted [14]. 39 months after completion of accrual, investigator-assessed ORR was 48.5%
in the metastatic BCC group (all partial responses) and 60.3% in the locally advanced BCC group (20 complete
responses and 18 partial responses). The median DOR was 14.8 months (metastatic BCC) and 26.2 months (locally
advanced BCC). Median overall survival was 33.4 months in the metastatic BCC cohort and not estimable in the
locally advanced BCC cohort. Adverse events remained consistent with clinical experience. A total of 33 deaths
(31.7%) were reported; none were related to vismodegib [15].

The Hh signaling inhibitor sonidegib was investigated in a randomized Phase II trial enrolling patients with
locally advanced or metastatic BCC. An objective response was observed in 36% of patients receiving 200 mg
sonidegib and in 34% of those receiving 800 mg. Serious adverse events occurred in 11 (14%) of 79 patients in
the 200-mg group and 45 (30%) of 150 patients in the 800-mg group [16].

Cutaneous squamous cell carcinoma

cSCC is the second most frequent NMSC, and its incidence is rapidly increasing [1]. It frequently arises from a
precancerous lesion; actinic keratoses are common lesions with a risk of progression to cSCC of approximately
1/1000 17).

More than 90% of ¢SCC may be cured by early surgery. Nevertheless, a minority of lesions, still representing
approximately 5% of patients, progresses to locally advanced or metastatic disease, which has an unfavorable
prognosis, and has no established standard therapy [18]. Some criteria may help identify high-risk ¢cSCC: tumor
thickness, as indicated by Breslow thickness or Clark level, grade of differentiation, histological subtype, perineural
or lymphovascular invasion and locations, such as ear, lip, scars and immunosuppression [19]. A German study in
the real-life setting showed unmet issues in the current treatment of advanced cSCC: 59% of patients with locally
advanced cSCC received no therapy, while 92% of subjects with metastatic cSCC received systemic therapy but had
amean DOR of only 3 months [18]. In this cohort, 75/152 (49%) of patients died during the study and the median
overall survival was 48 months. Therefore, at that time, available therapies lacked a clear therapeutic advantage.
It has been recently observed that ¢SCC has a high tumor mutational burden, which opened new perspectives
for treatment targets. PD-L1 expression was documented in ¢SCC, with a positive correlation between the degree
of PD-L1 expression and pathologic findings related to risk factors of metastasis including large diameter, higher
histological grade and tumor thickness [20. Only preliminary experience exists for use of anti-PD-1 antibodies
in patients with ¢SCC. Borradori er al. reported that among four patients with ¢<SCC and one patient with
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Figure 1. Time to response and duration of response for the 28 patients in the metastatic-disease cohort of the
Phase Il study who had a response. Of the 28 patients, 23 continued to have a response at the time of data cut-off,
three had progressive disease, one had surgical removal of the responsive target lesion and thus had censored data
after surgery (top line), and one had a confirmed complete response but had censored data after being lost to
follow-up (second line from the top). One of the 23 patients who continued to have a response (14th line from top)
had nontarget lesions only and was deemed by independent central review to have a complete response after the
lesions disappeared.

Reproduced with permission from [23] © Massachusetts Medical Society (2018).

baso-squamous cancer, two partial responses and three stabilizations were obtained within 3 months of therapy,
and mean DOR was more than 6 months [21]. A pivotal Phase II study is evaluating the anti-PD-1 cemiplimab
in metastatic cSCC and in unresectable locally advanced ¢SCC [22]. Patients receive intravenously 3 mg/kg of
body weight every 2 weeks. In the metastatic-disease cohort, including 59 patients, with a median follow-up of
7.9 months, a response was observed in 28 patients (47%; 95% CI: 34—61). Among the 28 responding patients,
the DOR exceeded 6 months in 57%, and 82% continued to have a response and to receive cemiplimab at the
time of data cut-off (Figure 1). The estimated progression-free survival was 52.5% (95% CI: 37.0-65.8), and the
estimated overall survival was 80.6% (95% CI: 67.7-88.8) (Figure 2).Adverse events that occurred in at least 15%
of the patients were diarrhea, fatigue, nausea, constipation and rash; 7% of the patients discontinued treatment
because of an adverse event [23].

The 12-month follow-up data for the metastatic cohort were presented in 2019: ORR was 49.2% (95% CI:
35.9-62.5; 10 complete responses and 19 partial responses). Median DOR had not been reached and the longest
DOR at data cut-off was 21.6 months and was still ongoing. Durable disease control rate (stable disease or response
for >16 weeks) was 62.7% (95% CI: 49.1-75.0) [24].

In the locally advanced disease cohort, 78 patients were enrolled. With a median follow-up of 9.3 months (range:
0.8-27.9), ORR was 43.6% (95% CI: 32.4-55.3; 10 CRs and 24 PRs). Median DOR had not been reached. The
longest DOR at data cut-off was 24.2 months and was still ongoing. The durable disease control rate was 62.8%
(95% CI: 51.1-73.5). Median progression-free and overall survival had not been reached. The most common
treatment-emergent adverse events were fatigue (42.3%), diarrhea and pruritus (both 26.9%), and nausea (21.8%).
One patient died due to an unknown cause that was assessed as treatment related [25).

Aiming at overcoming acquired resistance, an ongoing randomized, double-blind, placebo-controlled study is
evaluating adjuvant cemiplimab versus placebo after surgery and radiation therapy in patients with high-risk cSCC.
The primary objective is disease-free survival (protocol R2810-ONC-1788, ClinicalTrial.gov).

Neoadjuvant use of cemiplimab prior to surgery is being studied in patients with stage III/IV ¢SCC of the
head and neck in a Phase II trial that enrolled 20 patients. ORR by RECIST was 30%, and pathologic complete
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Figure 2. Progression-free survival in metastatic cutaneous squamous cell carcinoma in the pivotal Phase Il study.
Reproduced with permission from [23] © Massachusetts Medical Society (2018).
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Figure 3. Study design of the NEOCESQ trial.

August 2019 IV cycle Vl cycle

Figure 4. A male patient with cutaneous squamous cell carcinoma of the preauricular area initiated cemiplimab
treatment in August 2019. After four cycles of treatment, a partial response was observed as lesion diameter was
slightly reduced. Therapy continued with progressive further reduction of lesion size.

response (0% viable tumor cells) was 55% [26]. Neoadjuvant with adjuvant use of cemiplimab prior to surgery will
be evaluated by NeoCESQ (Neoadjuvant plus adjuvant study with CEmiplimab in SQuamous cell carcinoma)
study, designed as a single arm Phase II trial (Figure 3; personal communication by Ascierto P).

The ongoing CARSKIN trial is assessing pembrolizumab in patients with unresectable cSCC. Out of 39 enrolled
patients, 27 were evaluable for the primary end point that was tumor response at week 15. The response rate was
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July 2019: | cycle of cemiplimab September 2019 (4 cycles) October 2019 (7 cycles)

Figure 5. A male patient affected with locally advanced Cutaneous squamous cell carcinoma located on the scalp
received cemiplimab in June 2019. Disease was stable after four cycles of therapy, in September and later in October
2019. Therapy was continued with further 11 cycles.

Re-evaluation after 4 cycles

-0
¢ 0

Figure 6. CT demonstrated two lung metastases in a patient affected by cutaneous squamous cell carcinoma, with a
diameter of 1.54 and 1.12 cm, respectively. The patient initiated treatment with cemiplimab. A scan control after four
cycles found a partial response as lesion diameters were diminished to 7.58 and 6.6 mm, respectively.

38.5% (15/39; 95% CI: 24-55%) and median DOR was 12.5 months (Q1-3: 10.60-17.1). The antitumor

activity was independent of PD-L1 expression [27].

Conclusion

Based on available evidence the current standard for the systemic treatment of aggressive forms of NMSCs has
recently changed. Knowledge of possible therapeutic targets opened new perspectives toward immunotherapy.
Checkpoint immunotherapy is to now be considered the standard of care for MCC, and locally advanced or
metastatic nonresectable cSCC, while Hh-signaling inhibitors are being used as first-line treatment for advanced
BCC. Cemiplimab was approved for the treatment of nonresectable cSCC in the EU and USA. Clinical experience
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Re-evaluation after 4 cycles

Figure 7. CT demonstrated cutaneous squamous cell carcinoma metastases of 9.2 and 3.7 cm of diameter, at
baseline. After four cycles of treatment with cemiplimab, the larger lesion was no longer demonstrated in the CT
scan, and the small diameter was diminished to 1.6 cm.

in real life is confirming results from clinical studies (Figures 4—7). Combined checkpoint blockade or ipilimumab
could provide improved efficacy but experiences are not yet available.

Financial & competing interests disclosure
PA Ascierto has/had a consultant/advisory role for Bristol Myers-Squibb, Roche-Genentech, Merck Sharp & Dohme, Array, No-
vartis, Merck Serono, Pierre Fabre, Incyte, NewLink Genetics, Genmab, Medimmune, AstraZeneca, Syndax, SunPharma, Sanofi,
Idera, Ultimovacs, Sandoz, Immunocore, 4SC and Alkermes. He also received research funds from Bristol Myers-Squibb, Roche-
Genentech, Array and travel support from MSD. C Garbe has/had a consultant/advisory role for Bristol Myers-Squibb, CeCaVa,
Roche-Genentech, Merck Sharp & Dohme, NeraCare Novartis, Merck Serono, Philogen, Pierre Fabre, Incyte, SunPharma and Sanofi.
He also received research funds from Bristol Myers-Squibb, Roche-Genentech, Novartis, NeraCare and Sanofi. The authors have
no other relevant affiliations or financial involvement with any organization or entity with a financial interest in or financial conflict
with the subject matter or materials discussed in the manuscript apart from those disclosed.

Editorial assistance was provided by L Brogelli and A Shah (Polistudium SRL). This assistance was supported by 3P Solution. With
an unrestricted grant by Sanofi Genzyme ltaly.

Open access
This work is licensed under the Attribution-NonCommercial-NoDerivatives 4.0 Unported License. To view a copy of this license,
visit http://creativecommons.org/licenses/by-nc-nd/4.0/

References

Papers of special note have been highlighted as: @ of interest; ee of considerable interest

1. Garcovich S, Colloca G, Sollena P ez a/. Skin cancer epidemics in the elderly as an emerging issue in geriatric oncology. Aging Dis. 8(5),
643-661 (2017).

2. Lebbé C, Becker JC, Grob JJ ¢t al. European consensus-based interdisciplinary guideline. Eur. J. Cancer 51(16), 23962403 (2015).

ee  Guidelines relevant for the clinical practice.

172

Immunotherapy (2020) 12(3) future science group


http://creativecommons.org/licenses/by-nc-nd/4.0/

Highlights from ‘Immunotherapy Bridge’ Conference Report

3. Hauschild A, Schadendorf D. Checkpoint inhibitors: a new standard of care for advanced Merkel cell carcinoma? Lancer Oncol. 17(10),
1337-1339 (2016).

e  Provides a new therapeutical perspective.

4. Topalian SL, Bhatia S, Kudchadkar RR ez a/. Nivolumab (Nivo) as neoadjuvant therapy in patients with resectable Merkel cell carcinoma
(MCC) in CheckMate 358. /. Clin. Oncol. 36(Suppl. 15), 9505-9505 (2018).

5. Nghiem P, Bhatia S, Lipson EJ ez /. Durable tumor regression and overall survival (OS) in patients with advanced Merkel cell carcinoma
(aMCC) receiving pembrolizumab as first-line therapy. /. Clin. Oncol. 36(Suppl. 15), 9506-9506 (2018).

6. Giraldo NA, Nguyen P, Engle EL ez /. Multidimensional, quantitative assessment of PD-1/PD-L1 expression in patients with Merkel
cell carcinoma and association with response to pembrolizumab. /. Immunother. Cancer 6(1), 99 (2018).

7. D’Angelo SP, Russell ], Lebbé C ez al. Efficacy and safety of first-line avelumab treatment in patients with stage IV metastatic Merkel cell
carcinoma: a preplanned interim analysis of a clinical trial. JAMA Oncol. 4(9), 180077 (2018).

8. D’Angelo SP, Lebbé C, Mortier L ez 4l. First-line avelumab treatment in patients with metastatic Merkel cell carcinoma: primary analysis
after >15months of follow-up from JAVELIN Merkel 200, a registrational Phase II trial. Presented at: 2362. SITC 2019 Congress MD,
USA (2019).

e  Innovates the approach to Merkel cell carcinoma.

9.  Bichakjian CK, Olencki T, Aasi SZ ez al. Merkel cell carcinoma, version 1.2018, NCCN Clinical Practice Guidelines in Oncology. /.
Natl Compr. Canc. Netw. 16(6), 742-774 (2018).

10. Loh TY, Rubin AG, Brian Jiang SI. Basal cell carcinoma of the dorsal hand: an update and comprehensive review of the literature.

Dermatol. Surg. 42(4), 464-470 (2016).

11.  Scales SJ, de Sauvage FJ. Mechanisms of Hedgehog pathway activation in cancer and implications for therapy. Trends Pharmacol.
Sei. 30(6), 303-312 (2009).

12.  Gailani MR, Stahle-Bickdahl M, Leffell DJ et a/. The role of the human homologue of Drosophila patched in sporadic basal cell
carcinomas. Nat. Genet. 14, 78-81 (1996).

13.  Aszterbaum M, Rothman A, Johnson RL ¢z a/. Identification of mutations in the human PATCHED gene in sporadic basal cell
carcinomas and in patients with the basal cell nevus syndrome. /. Invest. Dermatol. 110, 885-888 (1998).

14.  Sekulic A, Migden MR, Oro AE ez al. Efficacy and safety of vismodegib in advanced basal-cell carcinoma. N. Engl. J. Med. 366(23),
2171-2179 (2012).

15. Sekulic A, Migden MR, Basset-Seguin N et a/. Long-term safety and efficacy of vismodegib in patients with advanced basal cell
carcinoma: final update of the pivotal ERIVANCE BCC study. BMC Cancer 17(1), 332 (2017).

16. Migden MR, Guminski A, Gutzmer R ¢z al. Treatment with two different doses of sonidegib in patients with locally advanced or
metastatic basal cell carcinoma (BOLT): a multicentre, randomised, double-blind Phase II trial. Lancet Oncol. 16(6), 716728 (2015).

17. Dean NR, Sweeny L, Magnuson JS ez al. Outcomes of recurrent head and neck cutaneous squamous cell carcinoma. /. Skin Cancer 2011,

972497 (2011).

18. Hillen U, Leiter U, Haase S ¢# a/. Advanced cutaneous squamous cell carcinoma: a retrospective analysis of patient profiles and treatment
patterns — results of a non-interventional study of the DeCOG. Eur. J. Cancer 96, 34-43 (2018).

19.  Stratigos A, Garbe C, Lebbe C ez a/. Diagnosis and treatment of invasive squamous cell carcinoma of the skin: European consensus-based
interdisciplinary guideline. Eur. J. Cancer 51(14), 1989-2007 (2015).

ee  Guidelines for clinical practice.

20. Slater NA, Googe PB. PD-L1 expression in cutaneous squamous cell carcinoma correlates with risk of metastasis. /. Cutan. Pathol. 43(8),
663-670 (2016).

21. Borradori L, Sutton B, Shayesteh P, Daniels GA. Rescue therapy with anti-programmed cell death protein 1 inhibitors of advanced
cutaneous squamous cell carcinoma and basosquamous carcinoma: preliminary experience in five cases. Br. J. Dermatol. 175(6),
1382-1386 (2016).

22. Papadopoulos KP, Owonikoko TK, Johnson M e al. Cemiplimab (REGN2810): a fully human anti-PD-1 monoclonal antibody for

patients with unresectable locally advanced or metastatic cutaneous squamous cell carcinoma (cSCC) — initial safety and efficacy from

expansion cohorts (ECs) of Phase I study. /. Clin. Oncol. 36(Suppl. 5), 195-195 (2018).

23. Migden MR, Rischin D, Schmults CD ez 4l. PD-1 blockade with cemiplimab in advanced cutaneous squamous-cell carcinoma. N. Engl.
J. Med. 379(4), 341-351 (2018).

ee A reference study for cemiplimab.

24.  Guminski AD, Lim AML, Khushalani NI ez 4/. Phase II study of cemiplimab, a human monoclonal anti-PD-1, in patients (pts) with
metastatic cutaneous squamous cell carcinoma (mCSCC; Group 1): 12-month follow-up. J. Clin. Oncol. 37(Suppl. 15), 9526-9526
(2019).

25. Migden MR, Khushalani NI, Chang ALS ¢z a/. Primary analysis of Phase II results of cemiplimab, a human monoclonal anti-PD-1, in
patients (pts) with locally advanced cutaneous squamous cell carcinoma (IaCSCC). /. Clin. Oncol. 37(Suppl. 15), 6015-6015 (2019).

future science group www.futuremedicine.com 173



Conference Report  Ascierto & Garbe

26. Gross ND. Phase II study of neoadjuvant cemiplimab prior to surgery in patients with stage III/IV (MO0) cutaneous squamous cell
carcinoma of the head and neck (CSCC-HN). Presented at: Abstract LBA74, ESMO Congress 2019 Barcelona, Spain (2019).

27. Maubec E, Boubaya M, Petrow P ¢t al. Pembrolizumab as first-line therapy in patients with unresectable cutaneous squamous cell

carcinoma (cSCC): Phase II results from CARSKIN. /. Clin. Oncol. 37(Suppl. 15), 9547-9547 (2019).

174 Immunotherapy (2020) 12(3) future science group




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages 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 <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


