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Can Targeted Therapy be Successful without Metronomic Scheduling ?

Nicolas André'*?*”", Eddy Pasquier’* and Barton Kamen®”

Service d'Hématologie et Oncologie Pédiatrique, Hopital pour Enfants de La Timone, Marseille, France; “UMR-911
INSERM, CRO2 (Centre de Recherche en Oncologie Biologique et Oncopharmacologie), Université d’Aix-Marseille,
Marseille, France; *Metronomics Global Health Initiative, Marseille, France; *Children’s Cancer Institute Australia,
Lowy Cancer Research Centre, University of New South Wales, Randwick, NSW, Australia; *Cancer Institute of New

Jersey, Robert Wood Johnson Medical School, USA

Abstract: In medical oncology, targeted therapy has emerged over the last decade, as the most promising strategy to fight
cancer. In addition, a more complete understanding of tumor heterogeneity and pharmacology of the more conventional
anti-cancer agents has led to development of metronomic chemotherapy (MC) (i.e. a more frequent administration of anti-
cancer agents at lower doses then the usual maximally tolerated dose because it has been realized that time of exposure to
an effective drug concentration is more important than simply the dose/m” or kg.), Here, we discuss the nature of the
specificity of targeted anti-cancer treatments and conclude that optimizing the schedule is an effective way to improve

treatment selectivity.
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INTRODUCTION

The introduction of targeted therapies over the last 20
years has changed the face of medical oncology, raising new
hopes of achieving both higher cure rates and decreased tox-
icity. Indeed, targeted cancer therapies may be more effec-
tive and less harmful to normal cells than current treatments
by targeting molecules that have higher specificity to cancer
cells. Since the end of the 90’s, a number of new agents have
been approved for the treatment of several malignancies.
These such as monoclonal antibodies and kinase inhibitors
[1, 2]. Some examples include, Trastuzumab, a humanized
monoclonal antibody targeting the HER2/neu receptor, ap-
proved for treatment of breast cancer [3]. Bevacizumab, an-
other humanized antibody targeting VEGF-A, is a validated
agent in a wide variety of human cancers, including colorec-
tal cancer, metastatic breast cancer, glioblastoma, NSCLC
and mRCC [4]. Imatinib, Dasatinib and Nilotinib are tyro-
sine kinase inhibitors targeting BCR—-ABL that are approved
for chronic myelogenous leukemia [5]. Gefitinib and Er-
lotinib target  the epidermal  growth  factor  recep-
tor (EGFR) tyrosine kinase and are approved in the U.S. for
non small cell lung cancer [6]. The mammalian target of ra-
pamycin (mTor) inhibitors family has been proven to be ac-
tive on advanced stage renal cancer cell or subependymal
giant-cell astrocytoma [7]. Although there is a positive im-
pact of these targeted anti-cancer agents on the outcome of
cancer patients, it must be however tempered in regards to
toxicities observed in the clinic. Although patients receiving
targeted therapies display less frequently the “traditional”™
toxicities associated with conventional chemotherapy such as
alopecia, neutropenia or emesis, they often present with new
types of adverse events like skin, vascular, cardiac and
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gastrointestinal toxicities, proteinuria, venous thromboem-
bolism and hypothyroidism [4,8,-10]. The occurrence of
these side effects highlights that these agents are not as tar-
geted as expected. For instance, Dasatinib has been recently
shown to have many unexpected targets [11]. It has been
proposed that these novel toxicity profiles might be related
to receptor cross-reactivity or the presence of the targeted
receptor(s) on the surface of or inside non-cancerous
cells [8].

WHAT IS TARGETED THERAPY?

Targeted therapy is defined as a type of medication that
blocks the growth of cancer cells by interfering with specific
targeted molecules needed for carcinogenesis and/or tumor
growth [12]. For decades, the hallmark of medical treatment
for cancer has been intravenous cytotoxic chemotherapy.
This definition separates targeted therapy from earlier classic
drugs that usually “target” all rapidly dividing cells in the
body generally by blocking DNA precursor synthesis, block-
ing DNA synthesis or repair or the process of mitosis. But in
fact, all effective treatments in oncology are intrinsically
targeted. At worst, some agents have a number of different
targets and are then called “dirty” drugs [13]. Actually, what
we usually implicitly mean by targeted therapy is that these
treatments have an increased selectivity or specificity to-
wards cancer cells as compared to normal healthy tissues and
therefore a better tolerance. Thus, to develop a targeted
treatment one needs to increase specificity or increase the
differential of sensitivity to a given treatment to maintain
efficacy while decreasing toxicity.

CAN DOSE & SCHEDULE MODIFICATIONS LEAD
TO INCREASED TREATMENT SELECTIVITY?

A classical way to increase selectivity relies on improv-
ing the targeting by delivering more drug to get to the tumor
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and less to normal tissues. Various delivery systems such as
antibody conjugates, liposomes decorated with small mole-
cules directed to membrane proteins, small molecules conju-
gated with toxinsor are in clinical trial. This has been exten-
sively reviewed elsewhere [14, 15]. Improvement in target-
ing may also be obtained by generating compounds with
greater selectivity for a given target, which should be a
unique molecular feature of cancer cells. Nilotinib for in-
stance is a second generation a TKI which has a greater po-
tency and selectivity for BCR-ABL than imatinib [16]. This
affinity and specificity should lead to a better outcome for
patients with newly diagnosed chronic myeloid leukemia
[17]. An interesting point here is that some of the “older”
drugs have a greater affinity and specicity for their respective
targets than some of the promiscuous TKIs. For example,
methotrexate and deoxycoformycin are spectacularly tar-
geted against their specific enzymes [18, 19] having binding
constants much higher than imatinib for ber-abl [20]. The
notion of targeting with the newer generation drugs is that
the target itself should be more specific for the malignant
cells.

A far more affordable way for clinicians to increase
treatment selectivity is illustrated by metronomic chemother-
apy (MC). MC is defined as the frequent administration of
chemotherapy drugs at doses below the maximal tolerated
dose (MTD) and with no prolonged drug-free breaks [21,22].
Perhaps more appropriately, it should be defined as the
minimum biologically effective dose of a chemotherapeutic
agent, which, when given at a continuous dosing regimen
with no prolonged drug-free breaks leads to anti-tumor activ-
ity [23]. Historically, chemotherapy was given at the MTD
every 2-4 weeks to let the healthy tissue recover from the
damaging effects of chemotherapy. The use of MTD dosing,
infrequently drastically decreases or almost eliminates the
chance for selectivity as the organism is literally saturated
with the anticancer agents so that unless there is no target but
in cancer cells, sides effects will occur. The paradigm is us-
ing a maximally tolerated dose (MTD) to a dose limiting
toxicity (DLT) simply based upon a single dose and allowing
time to recover. This classic model did not consider time as a
crucial variable [24, -26]. The underlying paradigm (i.e. the
more, the better) suggested that the harder you hit, the better
the outcome. However, besides its historical use and the re-
quired rest period to recover from high-dose chemotherapy,
an increasing number of members of the medical and scien-
tific community agree that there is no mechanistic rationale
to support MTD-based chemotherapy administered every 3
weeks as the sole strategy to treat cancer patients.

The emergence of targeted therapy has put daily admini-
stration of anti-cancer drugs at center stage [27]. Indeed,
small molecules such as Imatinib, Dasatinib, Nilotinib, Ge-
fitinib, Erlotinib or Sinutinib or mTOR inhibitors are given
on a daily basis to ensure a uninterrupted exposure of the
target to the drug. Similarly, although monoclonal antibodies
such as Trastuzumab and Bevacizumab are given on a
weekly, fortnightly or even thrice monthly basis, the ex-
tended half-life of these compounds (i.e. approximately 20-
30 days) ensures continuous exposure of the tumor through-
out the course of the treatment.
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Interestingly, in the emerging field of MC, changes in
dose and schedule cannot be dissociated. Indeed, administer-
ing very low doses of chemotherapy every 3 weeks would
critically hamper the cytotoxic effects on cancer cells with-
out generating new anticancer effects. Inversely, increasing
the frequency of high-dose chemotherapy would have disas-
trous consequences on the patient’s health and both ap-
proaches would result in ineffective treatments. In contrast,
by simultaneously modulating dose and schedule, (i.e. lower-
ing the dose and using protracted schedule), an increased
selectivity may be achieved. That is to say that lowering the
dose of anticancer drugs while increasing the frequency of
administration has led to the discovery that many conven-
tional anticancer agents had potent anti-angiogenic proper-
ties and this may increase the therapeutic efficacy of the
agent [28] through both a direct cytotoxic and indirect effect
on endothelial cells or other stromal elements of the tumor.
[21]. Moreover, it has also been shown that when given fre-
quently at low dose, some anti-cancer drugs can not only
target the endothelium but also the immune system by acti-
vating or restoring its anti-tumor properties [22]. For exam-
ple, low dose cyclophosphamide or temozolomide have been
shown in a number of trials to decrease the number of circu-
lating and intratumoral Tregs, which are involved in tumor-
driven immune evasion [29,30]. Elsewhere low dose vin-
blastine is not only anti-angiogenic but can also activate
dendritic cells [31]. Used with different “dose and schedule”,
cyclophosphamide and vinblastine could therefore be re-
garded as an anti-Treg targeted agent and a targeted dendritic
cell activator, respectively as opposed to being conventional
anticancer agents when used in MTD-based chemotherapy
protocols.

Therefore, modulating the dose & schedule of anticancer
agents is a potential way to increase tumor targeting and
generate potent anti-cancer effects with lower toxicity.

Not surprisingly, dose and schedule also need to be ad-
justed when using repositioned drugs (i.e. drugs that were
not initially developed as anti-cancer agents but thanks to
their potent anti-tumor properties have found new applica-
tions in medical oncology). Indeed, as these drugs were ini-
tially used for instance in pain management (celecoxib [32])
or in non-malignant conditions such as hypertension (pro-
pranol [33]) or diabetes (metformin [34]), the toxicities that
can be accepted are lower than those accepted to treat a life-
threatening disease such as cancer. The doses administered
for their traditional applications are therefore usually low.
However, anti-cancer effects can be obtained by increasing
the doses of repositioned drugs while still maintaining a
good safety profile, especially when compared with MTD-
based chemotherapy. For instance, the non-steroidal anti-
inflammatory drug celecoxib, a COX-2 inhibitor, has been
shown to have potent anti-angiogenic properties [32] and
exert anti-proliferative effects against cancer cells when used
alone or in combination with radiotherapy, MC, or high-dose
chemotherapy [35].

While dose—efficacy curves of standard anticancer agents
are usually closely related to the dose—toxicity curves, this is
not always true for targeted therapies as some serious ad-
verse events can occur at relatively low dose and/or in a
dose-independent manner. Nevertheless, using lower doses
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clearly decreases the risk of higher toxicities and is a prag-
matic way of adjusting treatment for a given patient who
experiences adverse events. One could thus suggest that part
of the tumor specific targeting is related to the use of a low
dose, well below the MTD. This may decrease the impact on
normal healthy cells as the “normal cells” in a tumor may
often be more metabolically active than usual as they were
reactive to or recruited by the cancer cell.

Of note, in this context, MTD is not very well adapted
and should be replaced by other endpoint in phase I clinical
studies, such as the description of a dose administrable over
an extended period of time [36] or alternatively the mini-
mum effective dose. By looking at the field of microbiology
and the strategies used with antibiotics or antiviral agents to
fight bacteria or virus, one can notice that treatments mostly
rely on daily effective concentrations above the minimum
effective concentrations [37] and not spaced out MTD anti-
biotherapy. Of note, the concept of mutant prevention con-
centration has been introduced which is concentration above
which resistance is unlikely to occur [38]. This concept
might also be relevant for metronomic scheduling in cancer
and doubtlessly deserves additional attention.

CONCLUSION

The concept of targeted therapy is still a relatively new
paradigm in oncology; its commonly accepted main feature
is pre-defined selectivity. As mentioned above, targets and
selectivity may change according to dosing and schedule.
Thus, overall, metronomic scheduling accounts for a part of
target therapy selectivity. Therefore, modulating doses and
schedule can allow us to better target cancer (or some of its
critical component) and increase selectivity.

CONFLICT OF INTEREST

The author(s) confirm that this article content has no con-
flicts of interest.

ACKNOWLEDGEMENT

Declared none.

REFERENCES

[1] Adams, G.P.; Weiner, L.M. Monoclonal antibody therapy of can-
cer. Nat. Biotechnol. 2005, 23(9), 1147-5

[2] Gschwind, A.; Fischer, O.M.; Ullrich, A. The discovery of receptor
tyrosine kinases: targets for cancer therapy. Nat. Rev. Cancer,
2004, 4(5), 361-370

[3] Slamon, D.J.; Leyland-Jones, B.; Shak, S.; Fuchs, H.;, Paton, V.;
Bajamonde, A.;, Fleming, T.; Eiermann, W.; Wolter, J.; Pegram,
M.; Baselga, J.; Norton, L. Use of chemotherapy plus a monoclonal
antibody against HER2 for metastatic breast cancer that overex-
presses HER2. N. Engl. J. Med., 2001, 344(11), 783-792.

[4] Ranpura, V.; Hapani, S.; Wu, S. Treatment-related mortality with
bevacizumab in cancer patients: a meta-analysis. JAMA. 2011;
305(5), 487-494.

[5] O'Brien, S.; Abboud, C.N.; Akhtari, M.;, Altman, J.; Berman, E.;
Deangelo, D.J.; Devine, S.; Fathi, A.T.; Gotlib, J.; Jagasia, M.;
Moore, J.O.; Pinilla-Ibarz, J.; Radich, J.P.; Reddy, V.V.; Shah,
N.P.; Shami, P.J.; Smith, B.D.; Snyder, D.S.; Wetzler, M.; Yunus,
F. Chronic myelogenous leukemia. J. Natl. Compr. Canc. Netw.,
2012, 70(1), 64-110.

[6] Paez, J.G.; Janne, P.A.; Lee, J.C.; Tracy, S. ; Greulich, H.; Gabriel,
S.; Herman, P.; Kaye, F.J.; Lindeman, N.; Boggon, T.J.; Naoki, K.;

[17]

[25]

[26]

[27]

(28]

[29]

Current Topics in Medicinal Chemistry, 2012, Vol. 12, No. 16 3

Sasaki, H.; Fujii, Y.; Eck, M.J.; Sellers, W.R.; Johnson, B.E.;
Meyerson, M. EGFR mutations in lung cancer: correlation with
clinical response to gefitinib therapy. Science. 2004, 304(5676),
1497-500.

Dancey J. mTOR signaling and drug development in cancer. Nat.
Rev. Clin. Oncol., 2010, 7(4), 209-219.

Torino, F.; Corsello, S.M.; Longo, R.; Barnabei, A.; Gasparini, G.
Hypothyroidism related to tyrosine kinase inhibitors: an emerging
toxic effect of targeted therapy. Nat. Rev. Clin. Oncol., 2009, 6(4),
219-228.

Rees, M.L.; Khakoo, A.Y. Molecular mechanisms of hypertension
and heart failure due to antiangiogenic cancer therapies. Heart Fail
Clin., 2011, 7(3),299-311.

Kelly, R.J.; Billemont, B.; Rixe, O. Renal toxicity of targeted
therapies. Target Oncol. 2009, 4(2), 121-33.

Shi, H.; Zhang, C.J.; Chen, G.Y.; Yao, S.Q. Cell-Based Proteome
Profiling of Potential Dasatinib Targets by Use of Affinity-Based
Probes. J. Am. Chem. Soc.,2012, 134(6),3001-14.
http://www.cancer.gov/cancertopics/factsheet/Therapy/targeted
Fojo, T. Commentary: Novel therapies for cancer: why dirty might
be better. Oncologist. 2008, 13(3), 277-283.

Schroeder, A.;, Heller, D.A.; Winslow, M.M.; Dahlman, J.E.; Pratt,
G.W.; Langer, R.; Jacks, T. Anderson, D.G. Treating metastatic
cancer with nanotechnology. Nat. Rev. Cancer. 2011,12(1), 39-50.
Jain, R.K.; Stylianopoulos, T. Delivering nanomedicine to solid
tumors. Nat. Rev. Clin. Oncol.,2010,7(11), 653-664.

Weisberg, E.; Manley, P.W.; Breitenstein, W.; Briiggen, J.; Cowan-
Jacob, S.W.; Ray, A.; Huntly, B.; Fabbro, D.;, Fendrich, G.; Hall-
Meyers, E.; Kung, A.L.;, Mestan, J.; Daley, G.Q.; Callahan, L.;
Catley, L.; Cavazza, C.; Azam, M.; Neuberg, D.; Wright, R.D.;
Gilliland, D.G.; Griffin, J.D. Characterization of AMN107, a selec-
tive inhibitor of native and mutant Ber-Abl. Cancer Cell. 2005,
7(2), 129-141.

Saglio, G.; Kim, D.W.; Issaragrisil, S.; le Coutre, P.; Etienne, G.;
Lobo, C.; Pasquini, R.; Clark, R.E.; Hochhaus, A.; Hughes, T.P.;
Gallagher, N.; Hoenekopp, A.; Dong, M.; Haque, A.; Larson, R.A.;
Kantarjian, HM. ENESTnd Investigators. Nilotinib versus imatinib
for newly diagnosed chronic myeloid leukemia. N. Engl. J. Med.,
2010, 17, 362(24), 2251-2259.

Roth, B. Design of dihydrofolate reductase inhibitors from X-ray
crystal structures. Fed. Proc., 1986, 45(12), 2765-2772.

Kati, W.M.; Acheson, S.A.; Wolfenden, R. A transition state in
pieces: major contributions of entropic effects to ligand binding by
adenosine deaminase. Biochemistry. 1992, 31(32), 7356-7366.
Litzow, M.R. Imatinib resistance: obstacles and opportunities. Arch
Pathol Lab Med. 2006, 130(5),669-679.

Kerbel, R.S., Kamen, B.A. The anti-angiogenic basis of metro-
nomic chemotherapy. Nat Rev Cancer. 2004, 4(6), 423-436.
Pasquier, E.; Kavallaris, M.; André, N. Metronomic chemotherapy:
new rationale for new directions. Nat. Rev. Clin. Oncol. 2010, 7(8),
455-465.

Klement, G.L.; Kamen, B.A.; Nontoxic, fiscally responsible, future
of oncology: could it be beginning in the Third World? J. Pediatr.
Hematol. Oncol., 2011, 33(1), 1-3.

Skipper, H.E.; Schabel, F.M.;Jr, Mellett, L.B.; Montgomery,
J.A.; Wilkoff, L.J.; Lloyd, H.H.; Brockman, R.W. Implications of
biochemical, cytokinetic, pharmacologic, and toxicologic relation-
ships in the design of optimal therapeutic schedules. Cancer
Chemother. Rep., 1970, 54(6), 431-450.

Weitman, S.D.; Glatstein, E. Kamen, B.A. Back to the basics: the
importance of concentration x time in oncology. J. Clin. On-
col., 1993, 11(5), 820-821.

Kamen, B.A.; Rubin, E.; Aisner, J.; Glatstein, E. High-time
chemotherapy or high time for low dose. J. Clin. Oncol., 2000,
18(16),2935-2937.

Miller, K.D.; Sweeney, C.J.; Sledge G.W. Redefin-
ing the target: chemotherapeutics as antiangiogenics.  J. Clin.
Oncol., 2001 15,/9(4), 1195-1206.

André, N., Pasquier, E. For cancer, seek and destroy or live and let
live? Nature. 2009, ,460(7253), 324.

Banissi, C.; Ghiringhelli, F.; Chen, L.; Carpentier, A.F. Treg
depletion with a low-dose metronomic temozolomide regimen in a
rat glioma model. Cancer Immunol. Immunother., 2009, 58(10),
1627-1634.



4  Current Topics in Medicinal Chemistry, 2012, Vol. 12, No. 16

[30]

[31]

[32]

Ghiringhelli, F. ; Larmonier, N.; Schmitt, E.;, Parcellier, A.;
Cathelin, D., Garrido, C. ; Chauffert, B.; Solary, E. ; Bonnotte, B.;
Martin, F. CD4+CD25+ regulatory T cells suppress tumor
immunity but are sensitive to cyclophosphamidewhich allows
immunotherapy of established tumors to be curative. Eur. J. Immu-
nol., 2004,34(2), 336-344

Tanaka, H.; Matsushima, H.; Nishibu, A.; Clausen, B.E.; Taka-
shima, A. Dual therapeutic efficacy of vinblastine as a unique
chemotherapeutic ~ agent capable of inducingdendritic cell
maturation. Cancer Res., 2009, 69(17), 6987-6994.

Jones, M.K.; Wang, H.; Peskar, B.M.; Levin, E.; Itani, R.M.; Sar-
feh, 1.J.; Tarnawski, A.S. Inhibition of angiogenesis by nonsteroidal
anti-inflammatory drugs: insight into mechanisms and implications
for cancer growth and ulcer healing. Nat. Med., 1999 5(12), 1418-
1423.

Pasquier, E.; Ciccolini, J.; Carre, M.; Giacometti, S.; Fanciullino,
R., Pouchy, C.; Montero, M.P.; Serdjebi, C.; Kavallaris, M.; Andre¢,
N. Propranolol potentiates the anti-angiogenic effects and anti-

[35]

[36]

André et al.

tumor efficacy of chemotherapy agents: implication in breast
cancer treatment. Oncotarget., 2011, 2(10), 797-809.

Guppy, A.; Jamal-Hanjani, M.; Pickering, L. Anticancer effects
of metformin and its potential use as a therapeutic agent for breast
cancer. Future Oncol., 2011, 7(6), 727-736.

Khan, Z.;, Khan, N.; Tiwari, R.P.; Sah, N.K.; Prasad, G.B.; Bisen,
P.S. Biology of Cox-2: an application in cancer therapeutics. Curr.
Drug Targets. 2011, 12(7), 1082-1093.

Penel, N.; Duhamel, A.; Adenis, A.; Devos, P.; Isambert, N.;
Clisant, S.; Bonneterre, J. Predictors for establishing recommended
phase 2 doses: analysis of 320dose-seeking oncology phase 1 trials.
Invest New Drugs. 2012, 30(2), 653-61.

Burgess, D.S. Pharmacodynamic principles of antimicrobial ther-
apy in the prevention of resistance. Chest. 1999, 115(3 Suppl),19S-
238.

DeRyke, C.A.; Lee, S.Y.; Kuti, J.L.; Nicolau, D.P. Optimising
dosing strategies of antibacterials utilising pharmacodynamic prin-
ciples: impact on the development of resistance. Drugs. 2006,
66(1), 1-14.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.6
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 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 false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


