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“A general beƩ er tolerability, owing to a milder toxicity profi le than convenƟ onal chemotherapy, beƩ er target 
selecƟ vity, availability for chronic treatment, and, in some cases, oral administraƟ on, 
have marked these new targeted compounds as the most promising invesƟ gaƟ onal 
drugs for cancer therapy.”
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Non-small-cell lung cancer: targeted therapies

Chemotherapy: is it still enough?
The major progresses in understanding cancer 
biology and the mechanism of oncogenesis have 
allowed the development of several potential 
molecular target drugs for cancer treatment, 
which are components of signaling pathways or 
metabolic processes contributing to the acqui-
sition of cancer phenotype. A general better 
tolerability, owing to a milder toxicity profi le 
than conventional chemotherapy, better target 
selectivity, availability for chronic treatment 
and, in some cases, oral administration, have 
marked these new targeted compounds as the 
most promising investigational drugs for can-
cer therapy. Several targeted agents have been 
extensively employed for the treatment of lung 
cancer, which remains the main killer. In fact, 
lung tumors are the leading cause of mortality 
due to cancer, with approximately 1.35 million 
new diagnoses and 1.18 million deaths world-
wide in 2002 [1]. Lung cancer includes two main 
groups: non-small-cell lung cancer (NSCLC), 
which accounts for more than 80% and com-
prises squamous carcinoma, adenocarcinoma 
and un differentiated large-cell carcinoma, and 
small-cell lung cancer (SCLC) [2]. 

The majority of people diagnosed with NSCLC 
are unsuitable for surgery due to advanced dis-
ease, thus, palliation and patient quality-of-life are 
still the primary goal of therapy. Advanced disease 
represents the main fi eld in which the new tar-
geted agents have been employed. Progresses with 
chemo therapeutic agents in advanced NSCLC 
seem to have reached a plateau [3], with a recent 
study showing that the combination of pemetrexed 
and cisplatin compared with gemcitabine plus cis-
platin statistically improved the median survival 
time (MST) in patients with nonsquamous histol-
ogy [4]. The outcome advantage of pemetrexed in 
nonsquamous histology was confi rmed by a retro-
spective analysis of a second-line trial involving 

pemetrexed versus docetaxel [5], and in a Phase III 
trial of platinum-based chemotherapy followed, or 
not, by pemetrexed maintenance [6]. This obser-
vation has its biological explanation in the higher 
protein level of thymydilate-synthase, the primary 
target of pemetrexed, observed in squamous cell 
carcinoma [7]. After this study, pemetrexed was 
licensed for use in the fi rst-line treatment of 
advanced nonsquamous NSCLC. Nevertheless, 
new treatment approaches are needed.

Targeted therapies: what do 
we know?
Targeting EGFR and VEGF and their receptors 
has played a central role in advancing NSCLC 
research, treatment and patient outcome over 
recent years. Approaches targeting EGFR and 
VEGF include monoclonal antibodies (mAbs) 
and small molecules that inhibit corresponding 
receptor-tyrosine kinase activity.

To date, only two new targeted agents have been 
licensed worldwide for clinical practice use in the 
treatment of advanced NSCLC. Bevacizumab, 
an anti-VEGF recombinant humanized mAb, 
in combination with first-line chemotherapy 
statistically improved the main end point of two 
Phase III randomized trials, and is currently 
licensed for use in combination with carboplatin 
plus paclitaxel in the USA, or in addition to plat-
inum-based chemotherapy in Europe for fi rst-line 
therapy of patients with advanced nonsquamous 
NSCLC [8,9]. To date, the main issue for bevaci-
zumab is that it requires patient selection, as the 
drug can be used only in non squamous histology 
patients due to a high risk of pulmonary bleeding 
in squamous carcinoma.

Erlotinib, an EGFR tyrosine-kinase inhibitor, 
is the second agent being used in clinical prac-
tice. In the Phase III randomized trial BR.21, 
erlotinib improved the MST, quality-of-life and 
related symptoms of an unselected population of 
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advanced NSCLC patients in the second- or third-
line setting, compared with the best supportive 
care [10].

Gefi tinib, another EGFR tyrosine-kinase inhib-
itor, failed to show any advantage when compared 
with best supportive care in pretreated NSCLC 
patients, and is, currently, only licensed in Asian 
countries [11]. The results of a large Phase III 
randomized trial, named IRESSA NSCLC 
Trial Evaluating Response and Survival against 
Taxotere (INTEREST), comparing gefi tinib to 
docetaxel chemotherapy in second- and third-
line setting of NSCLC, have recently become 
available [12]. In a noninferiority design, gefi tinib 
showed similar effi cacy to docetaxel (MST of 7.6 
and 8 months, respectively), with a lower toxic-
ity profi le and a better quality-of-life score. These 
results support licensing gefi tinib for second- and 
third-line therapy worldwide.

Factors that might predict the effi cacy of erlo-
tinib and gefi tinib, including clinical, pathologic 
and molecular features, have been investigated. It 
has been shown that a substantial percentage of 
tumors responding to gefi tinib or erlotinib ther-
apy harbor somatic mutations in the EGFR gene. 
These mutations are more frequently detected 
in NSCLC patients with clinical characteristics 
reported as predictive of response to gefi tinib or 
erlotinib, such as never-smoking status, female 
gender, Asian race and adenocarcinoma with 
bronchiolo alveolar features, once again, non-
squamous histotype. In addition, a high EGFR 
copy number, detected by fl uorescence in situ 
hybridization, seems to have a predictive role of 
outcome for EGFR tyrosine-kinase inhibitors. 
Overall, never-smoking history and EGFR muta-
tions seem to be the strongest predictive factors. 
However, it is important to note that the main 
information on the predictive role of clinical 
and biomolecular markers came from retrospec-
tive analyses, where gefi tinib or erlotinib were 
compared with the best supportive care [10,11,13]. 
In fact, gefi tinib unexpectedly failed to show a 
survival advantage versus docetaxel, not only 
in patients who were EGFR fl uorescence in situ 
hybridization-positive, but also for all the other 
clinical and biomolecular factors [12], thus raising 
doubts about their predictive role. However, this 
is the fi rst prospective analysis in a large Phase III 
randomized trial comparing these new biologic 
agents to chemotherapy.

Very recently, in the First-line in Lung can-
cer with Erbitux (FLEX) Phase III randomized 
trial, the combination of cisplatin and vino-
relbine plus cetuximab, a chimeric (human–
murine) anti-EGFR mAb, demonstrated 

superiority in terms of response rate and MST 
compared with the same chemotherapy alone 
in the fi rst-line treatment of advanced EGFR-
expressing NSCLC [14]. This trial supports the 
licensing of cetuximab-based chemotherapy, a 
treatment option for EGFR-positive NSCLC, 
independently from histotype.

“The results reported by the INTEREST and 
INVITE studies underline the need for further 

prospecƟ ve clinical trials to beƩ er 
understand the predicƟ ve and/or prognosƟ c 
role of clinical and biomolecular markers.”

Future perspective
In the last few years, the impact of targeted ther-
apies in the clinical practice therapy of NSCLC 
has raised at least two major issues to arise. First, 
could clinical, pathologic and molecular features 
be prognostic and not predictive factors? Better 
understanding of the molecular mechanisms 
targeted by new biologic agents calls for further 
investigation of chemotherapy interference with 
cellular pathways. The randomized, Phase II trial 
named IRESSA in NSCLC versus Vinorelbine 
Investigation in the Elderly (INVITE) showed 
similar effi cacy of gefi tinib and vinorelbine with 
a lower toxicity profi le and a better quality-
of-life favoring gefi tinib. Surprisingly, in this 
case EGFR fl uorescence in situ hybridization-
positive patients reported better outcomes with 
vinorelbine than with gefi tinib [15]. The results 
reported by the INTEREST [12] and INVITE 
[15]  studies underline the need for further pro-
spective clinical trials to better understand the 
predictive and/or prognostic role of clinical and 
biomolecular markers.

Secondly, the prognostic difference between 
squamous and nonsquamous histology is 
becoming more evident. This difference could 
subdivide lung cancer into three main groups: 
nonsquamous carcinoma, squamous carcinoma 
and SCLC. This distinction is also based on 
the different approaches derived by key trials. 
In fact, nonsquamous carcinoma benefi ts from 
cisplatin plus pemetrexed or platinum-based 
chemo therapy plus bevacizumab, whereas 
these regimens are not licensed for squamous 
carcinoma, which may benefi t from platinum-
based doublets including a third-generation 
drug (gemcitabine, docetaxel, paclitaxel and 
vinorelbine). The forthcoming cetuximab-based 
chemotherapy use does not depend on histo-
type. In this view, CP-751,871, a fully human 
anti-insulin-like growth factor-I receptor mAb, 
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seems to improve the outcomes of squamous 
NSCLC in combination with chemotherapy 
and is, at present, in development in a Phase III 
randomized trial [16].

“The prognosƟ c diff erence between 
squamous and nonsquamous histology is 

becoming more evident. This diff erence could 
subdivide lung cancer into three main 

groups: nonsquamous carcinoma, squamous 
carcinoma and SCLC.”

As a consequence, this scenario rises a diagnos-
tic issue. In clinical practice, and particularly in 
patients with metastatic disease, diagnosis is fre-
quently performed by fi ne-needle biopsy, which 
produces a general cytological NSCLC fi nding. 
However, based on the previous statements, an 
optimal treatment calls for a specifi c diagnosis. 
Therefore, should we still use invasive approaches 
to obtain a tumor sample tissue for a subtype of 
histological diagnosis? To administer the optimal 
treatment to patients, a more defi nite diagnosis 
is mandatory. In the future, the possibility of 
obtaining a molecular characterization of circu-
lating tumor cells [17] could help avoid an invasive 
strategy for diagnosis.

In second-line treatment, the choice of erlo-
tinib or chemotherapy, represented by docetaxel 
or pemetrexed, should be guided by fi rst-line ther-
apy outcomes, performance status, and/or clinical 
and biomolecular factors, of which, as reported 
before, never-smoking history and EGFR muta-
tions seem to be the strongest. Erlotinib is the 
only drug registered for third-line therapy.

Several new biologic agents are being 
 evaluated in clinical research and some of 
them, such as ZD6474, sunitinib, histone 
deacetylase or m-TOR inhibitors, due to evi-
dence of anti-tumor activity, good toxicity pro-
fi les and an oral route of administration, seem 
to be promising targeted agents for NSCLC 
treatment.

Finally, despite the statistical improvement in 
survival reported with the aforementioned new 
biologic agents, many doubts exist concerning 
their proper administration in clinical practice. 
In fact, these new therapeutic agents are far from 
being a cure for advanced NSCLC, and only 
defi nition of the populations who might benefi t 
from these treatments will help in optimizing 
their therapy and outcomes.

“In the future, the possibility of obtaining a 
molecular characterizaƟ on of circulaƟ ng 
tumor cells could help avoid an invasive 

strategy for diagnosis.”

Financial & competing interests disclosure
The author has no relevant affi liations or fi nancial involve-
ment with any organization or entity with a fi nancial 
interest in or fi nancial confl ict with the subject matter or 
materials discussed in the manuscript. This includes 
employment, consultancies, honoraria, stock ownership or 
options, expert testimony, grants or patents received or 
pending, or royalties.

No writing assistance was utilized in the production of 
this manuscript.

Bibliography
Papers of special note have been highlighted as:
�  of interest
��  of considerable interest

Parkin DM, Bray F, Ferlay J, Pisani P: Global 1 

cancer statistics, 2002. CA. Cancer J. Clin. 
55(2), 74–108 (2005).

Govindan R, Page N, Morgensztern D 2 et al.: 
Changing epidemiology of small-cell lung 
cancer in the United States over the last 
30 years: analysis of the Surveillance, 
Epidemiologic, and End Results database. 
J. Clin. Oncol. 24(28), 4539–4544 (2006).

Schiller JH, Harrington D, Belani CP 3 et al.: 
Comparison of four chemotherapy regimens 
for advanced non-small-cell lung cancer. 
N. Engl. J. Med. 346(2), 92–98 (2002).

Scagliotti GV, Parikh P, von Pawel J 4 

et al.: Phase III study comparing cisplatin 
plus gemcitabine with cisplatin plus 
pemetrexed in chemotherapy-naive patients 

with advanced-stage non-small-cell lung 
cancer. J. Clin. Oncol. 26(21), 3543–3551 
(2008).

Peterson P, Park K, Fossella F, Gatzemeier U, 5 

John W, Scagliotti G: Is pemetrexed more 
effective in adenocarcinoma and large cell 
lung cancer than in squamous cell carcinoma? 
Presented at: 12th World Conference on Lung 
Cancer. Seoul, Korea, 2–6 September, 2007.

Ciuleanu TE, Brodowicz T, Belani CP 6 et al.: 
Maintenance pemetrexed plus best supportive 
care (BSC) versus placebo plus BSC: 
a Phase III study. Presented at: 44th American 
Society of Clinical Oncology. Chicago, IL, 
USA, 30 May–3 June, 2008.

Ceppi P, Volante M, Saviozzi S 7 et al.: 
Squamous cell carcinoma of the lung 
compared with other histotypes shows higher 
messenger RNA and protein levels for 
thymidylate synthase. Cancer 107(7), 
1589–1596 (2006).

Sandler A, Gray R, Perry MC 8 et al.: 
Paclitaxel-carboplatin alone or with 
bevacizumab for non-small cell lung cancer. 
N. Engl. J. Med. 355(24), 2542–2550 (2006).

First evidence of effi cacy of a new biologic �� 

agent administered up-front in combination 
with chemotherapy in the treatment of 
advanced non-small-cell lung cancer.

Manegold C, von Pawel J, Zatloukal P 9 et al.: 
BO17704 (AVAIL): a Phase III randomised 
study of fi rst-line bevacizumab combined with 
cisplatin/gemcitabine (CG) in patients (PTS) 
with advanced or recurrent non-squamous, 
non-small cell lung cancer (NSCLC). 
Presented at: 33rd European Society of Medical 
Oncology. Stockholm, Sweden, 
12–16 September, 2008.

Shepherd FA, Pereira JR, Ciuleanu T 10 et al.: 
Erlotinib in previously treated non-small-cell 
lung cancer. N. Engl. J. Med. 353(2), 123–132 
(2005).



Therapy (2009) 6(1)98 future science group

EDITORIAL Rossi

Benchmark randomized trial demonstrating �� 

the effi cacy of erlotinib in advanced, 
pretreated non-small-cell lung cancer.

Thatcher N, Chang A, Parikh P 11 et al.: 
Gefi tinib plus best supportive care in 
previously treated patients with refractory 
advanced non-small-cell lung cancer: results 
from a randomised, placebo-controlled, 
multicentre study (Iressa Survival Evaluation 
in Lung Cancer). Lancet 366(9496), 
1527–1537 (2005).

Kim ES, Hirsh V, Mok T 12 et al.: Gefi tinib 
versus docetaxel in previously treated 
non-small-cell lung cancer (INTEREST): 
a randomised phase III trial. Lancet 
372(9652), 1809–1818 (2008).

Benchmark randomized trial comparing a �� 

biologic agent, erlotinib, with chemotherapy, 
docetaxel, in advanced pretreated 
non-small-cell lung cancer.

Cappuzzo F: EGFR FISH versus mutation: 13 

different tests, different end-points. Lung 
Cancer 60(2), 160–165 (2008).

Pirker R, Szczesna A, von Pawel J 14 et al.: 
FLEX: A randomized, muticenter, Phase III 
study of cetuximab in combination with 
cisplatin/vinorelbine (CV) versus CV alone in 
the fi rst-line treatment of patients with 
advanced non-small cell lung cancer 
(NSCLC). Presented at: 44th American 
Society of Clinical Oncology. Chicago, IL, 
USA, 30 May–3 June, 2008.

Crinò L, Cappuzzo F, Zatloukal P 15 

et al.: Gefi tinib versus vinorelbine in 
chemotherapy-naive elderly patients 
with advanced non-small-cell lung 
cancer (INVITE): a randomized, Phase II 
study. J. Clin. Oncol. 26(26), 4253–4260 
(2008).

Interesting results with gefi tinib versus � 

vinorelbine in fi rst-line setting for unselected 
elderly patients with advanced non-small-
cell lung cancer.

Karp DD, Paz-Ares LG, Blakeley LJ 16 et al.: 
Effi cacy of the anti-insulin like growth 
factor I receptor (IGF-IR) antibody 
CP-751871 in combination with paclitaxel 
and carboplatin as fi rst-line treatment for 
advanced non-small cell lung cancer 
(NSCLC). Presented at: 43rd American 
Society of Clinical Oncology. Chicago, IL, 
USA, 1–5 June, 2007.

Maheswaran S, Sequist LV, Nagrath S 17 et al.: 
Detection of mutation in EGFR in circulating 
lung- cancer cells. N. Engl. J. Med. 359(4), 
366–377 (2008).



<<
  /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


