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Primary liver cancer is characterized by closely related with chronic liver
inflammation, thereby reversing hypoxic immunosuppressive microenvironment
of tumor cell growth by immunotherapy drug is a potentially effective strategy.
Camrelizumab is an anti-PD-1 antibody being developed by Jiangsu Hengrui
Pharmaceuticals Co., Ltd. We reported a case of an adult critical Chinese patient
with primary hepatocellular carcinoma and lung metastasis completely responding
to Camrelizumab, most of the lesions were stable and no new lesions occurred
after 1-year treatment, which provides us to reconsider the therapeutic effect of
Camrelizumab on such patients. Camrelizumab had a safety profile for the patient
in our case report, except for the occurrence of RCCEP. This case provides the
evidence of the effective antitumor activity and manageable toxicities of
Camrelizumab for patients with advanced hepatocellular carcinoma, which was
the first application as far as we know.
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Introduction

Primary liver cancer represents the sixth most dominant cancer worldwide and making
it the third leading cause of cancer death globally (1). Surgery, liver transplantation, local
ablative therapies, radiotherapy and chemotherapy are the most popular traditional
therapies. Currently, immune checkpoint blockade is an advanced strategy, and has
rapidly evolved into the most popular form of cancer immunotherapy with remarkable
clinical benefits (2). Among the emerging checkpoint inhibitors, including PD-1/PD-L1,
CTLA-4, LAG3, TIM3 and VISTA (3), PD-1/PD-L1 is one of the most promising targets in
immunotherapy (4). To date, 9 FDA-approved therapeutic antibodies targeting PD-1/PD-
L1 have achieved significant clinical effects and long-term remission in the indications (5).
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Camrelizumab is an anti-PD-1 antibody being developed by Jiangsu
Hengrui Pharmaceuticals Co., Ltd. for the treatment of relapsed or
refractory classic Hodgkin’s lymphoma, hepatocellular carcinoma and
other malignant tumor types (6). We herein present a patient with
hepatocellular carcinoma who was treated with camrelizumab.

Case presentation

In August 2020, an adult Chinese patient with no history of
disease presented with a intermittent abdominal distension/
discomfort, and Eastern Cooperative Oncology Group (ECOG)
performance status score of 1. CT scan showed occupying lesion
in the right lobe of the liver, and multiple small nodules in both
lungs. Combined with an extremely high serum alpha-fetoprotein
(AFP) level (461.48 ng/ml), the patient was diagnosed with primary
hepatocellular carcinoma and lung metastasis (stage IIIb, CNLC
stage, Child-Pugh A with 6 points) (Figures 1, 2). The patient had a
half-year history of chronic hepatitis B with oral antiviral therapy
(entecavir dispersible tablets, 0.25g qd).

On August 11, 2020, the patient received interventional therapy
for liver cancer performed under DSA-guided local anesthesia, using
gelatin sponge embolization, iodized oil, drug-carrying microspheres,
lobaplatin injection 20mg, fluorouracil injection 0.5g,
chemoembolization of 100 mg epirubicin dose. After interventional
therapy for the patient, stable disease-partial response (SD-PR) was
evaluated according to mRECIST solid tumor response evaluation
criteria. On September 8, 2020, the patient underwent the second
interventional therapy. Subsequently, he accepted Gimeracil and
Oteracil Potassium Capsules (Tegafur, 60mg bid) chemotherapy on
October 8, 2020. The patient came back to the hospital on October
27, 2020, due to the aggravation of abdominal distention. Chest CT
scan indicated a significant increase in lung metastases.

On November 6, 2020, the patient accepted one course of
Camrelizumab treatment with 200 mg once daily in 21-day
cycles. Afterward, the patient presented with the prodromal
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symptoms of hepatic encephalopathy, including irritability,
irrelevant answer, lethargy, and disturbance of consciousness.
Then deamination treatment with arginine did improve this
critically severe patient. Subsequently, the patient underwent
second round of Camrelizumab treatment on December 4, 2020.
Later, he refused to continue immunotherapy due to economic
reasons. The patient was given best supportive care using oral
antiviral entecavir tablets (0.5mg qd) and glycyrrhizin tablets (75mg
tid). On February 25, 2021, on MRI of the abdomen, dense masses
were seen in the right posterior lobe of the liver, multiple nodules
and increased lesions were observed in the liver. Multiple enlarged
high-density nodules were observed in both lungs, significantly
increased in number and volume.

Life is full of surprises. On April 12, 2021, CT imaging and MRI
revealed a low-density mass in the right posterior lobe of the liver,
and a slightly enhancement in nidus during the arterial phase,
portal phase, and delayed phase. Compared with the status on
February 25, 2021, the number and volume of lesions was decreased
significantly in both liver and lung. Subsequently, the patient
underwent another five rounds of Camrelizumab treatment. CT
imaging and MRI revealed sustained reductions for the number and
volume of lesions in the liver and lung. Meanwhile, tumor markers
AFP and CA199, as well as liver function indexes, returned to
normal level (Figure 2A-C). At present, few reports on peripheral
immune cells in the early stage of immunotherapy have been found.
Some studies have confirmed that the initial stage of
immunotherapy showed the increased activity of peripheral blood
CDS8" and CD4" T cells (7, 8). In this case, the immune cells of
patients, such as T cells, B cells, NK cells, and NKT cells, were lower
than normal values. But on May 6, 2021, the number of immune
cells was significantly increased which coincided with the decrease
in the size of nodules and lesions, after homeostasis in
immunosurvilance, that the count of all cells are partially
reduced. This may clarify the role of humoral immunity in
response to cancer cells (Figure 2D). DNA sequencing of the
patient’s blood cells in Jun 2021 revealed that the patient did
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Changes in important indicators during the course of the disease. (A) Changes in level of tumor marker AFP during treatment, the red dotted line
indicated normal level. (B) Changes in level of tumor marker CA199 during treatment, the red dotted line indicated normal level. (C) Changes in
levels of liver function during treatment, the dotted lines indicated normal level. (D) Changes in numbers of immune cells during treatment; medical
reference range: CD3* T, 723-2737/uL; CD4* T, 404-1612/ul; CD8* T, 220-1129/uL; CD19* B, 80-616/uL; NK, 84-724/ul; NKT, 40-300/uL

harbor a certain extent gene mutation burden, including
metabolism, cell growth and death, hepatocellular carcinoma, and
immune-related mutations (9, 10). Moreover, 8 mutated genes
(APC, AXIN2, CDKNIA, EGFR, PIK3CA, PTEN, TCF7L2 and
TP53) significantly relating to the hepatocellular carcinoma
pathway were identified (11-15) (Figure 3).

The patient appeared reactive cutaneous capillary endothelial
proliferation (RCCEP, grade 2) in August 2021, which was
improved after drug withdrawal (Figure 4). Afterward, the patient
accepted oral androtinib hydrochloride capsules with 8 mg qd d1-
14 in 21-day cycles. Fortunately, lesions in the liver and lung of the
patient showed significant complete response (CR), and the ECOG
performance status score was 1. Since January 2022, the patient has
not received antitumor therapy, and symptomatic supportive care
using oral antiviral entecavir tablets (0.5mg qd) and glycyrrhizin
tablets (75mg tid), the imaging evaluation was CR. By December
2022, the patient was stable during telephone follow-up. When the
patient was reexamined in July 2023, the imaging evaluation was CR
and the ECOG performance status score was 0.

Discussion

Immune escape is one of the hallmarks of cancer that tumor cells
can frequently evade immune surveillance through overexpressing
PD-L1. Anti-PD-(L)1 monoclonal antibodies has opened new
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avenues in treating several types of cancer. As HCC carcinogenesis
and progression are closely related with liver chronic inflammation,
reversing chronic inflammation-dependent immunosuppressive
microenvironment of HCC is an effective strategy. Clinical trials
assessing the effects of immune checkpoint inhibitors (ICI) in HCC
are currently in progress (16, 17). Despite the fact that ICIs have
potential and suppressing effects against liver cancer, only a small
number of patients significantly responded to the treatment. Due to
the strategic position and unique function, the liver predominantly
tended to tolerance rather than existing in a reactive state, which may
make the immunotherapy even more challenging against HCC (18).

In this case report, a primary hepatocellular carcinoma and lung
metastasis patient responded well to Camrelizumab
immunotherapy, most of the lesions were stable and no new
lesions occurred after 1-year treatment, which provides us to
reconsider the therapeutic effect of Camrelizumab on such
patients. There is evidence that anti-PD-(L)1 immunotherapy
after chemotherapy may play an important role in the tumor
immune microenvironment and decrease hyperprogressive disease
(19). The patient in our case report, accepted Camrelizumab
immunotherapy after chemotherapy, and showed significant CR.
While the precise mechanism of drug action is a mystery, and
specific factor responsible for tumor regression remains unclear.
Owing to the effective response of this case, we will continue to pay
attention to the patient’s subsequent disease progresses. Moreover,
since the tissue samples of the patient before and after treatment
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FIGURE 4

The patient developed grade 2 RCCEP after Camrelizumab treatment. (A, B) the patient appeared grade 2 RCCEP; (C) RCCEP was improved after

drug withdrawal.

were insufficient to detect biomarkers of the tumor
microenvironment, it was difficult to confirm whether
chemotherapy before immunotherapy achieved a synergistic effect
with Camrelizumab. Confusingly, after two Camrelizumab
treatments on November 6, 2020 and December 4, 2020, the
tumors experienced significant progression according to the image
evaluation results on February 25, 2021, whereas the lesions both in
liver and lung regressed significantly on April 12, 2021. The
retrospective analysis revealed the images from February 25, 2021
might show pseudoprogression, and the immunotherapy actually
remained in effect (20). Therefore, we observed the regression of
liver and lung lesions on April 12, 2021. Fortunately, our assessment
suggests that this patient benefits from the sustained immune

Frontiers in Immunology

response. Overall, complete regression of advanced hepatocellular
carcinoma following Camrelizumab immunotherapy with
manageable toxicities is a relatively rare but encouraging event.
Additional research is needed to elucidate the possible mechanisms
of drug action, which will provide a new promising first-line option
for patients with advanced hepatocellular carcinoma.

Data availability statement

The datasets presented in this study can be found in online
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frontiersin.org


https://doi.org/10.3389/fimmu.2023.1221418
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

Ye et al.

Ethics statement

The studies involving human participants were reviewed and
approved by Kaifeng Cancer Hospital Reviewer Board. The patients/
participants provided their written informed consent to participate in
this study. Written informed consent was obtained from the
participant/patient(s) for the publication of this case report.

Author contributions

WY, LC performed the experiments, analyzed the data and
wrote the manuscript. MZ, YW, HS contributed to the collection of
data. YX, Y-DW contributed to the conception, design, revision and
final approval of the submitted version. All the authors contributed
to the article and approved the submitted version.

Funding

This work is supported by the National Natural Science Foundation
of China (Grant No. 81970726), Kaifeng key research and development
project (Grant No. 2203005), Kaifeng science and technology
development project (Grant No. 2103061 and No. 2103062).

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36
cancers in 185 countries. CA: Cancer J Clin (2021) 71(3):209-49. doi: 10.3322/caac.21660

2. Papaioannou NE, Beniata OV, Vitsos P, Tsitsilonis O, Samara P. Harnessing the
immune system to improve cancer therapy. Ann Transl Med (2016) 4(14):261.
doi: 10.21037/atm.2016.04.01

3. Toor SM, Nair VS, Decock J, Elkord E. Immune checkpoints in the tumor
microenvironment. Semin Cancer Biol Acad Press (2020) 65:1-12. doi: 10.1016/
j.semcancer.2019.06.021

4. Yang J, Hu L. Immunomodulators targeting the PD-1/PD-L1 protein-protein
interaction: From antibodies to small molecules. Med Res Rev (2019) 39(1):265-301.
doi: 10.1002/med.21530

5. YuJX, Hodge JP, Oliva C, Neftelinov ST, Hubbard-Lucey VM, Tang J. Trends in
clinical development for PD-1/PD-L1 inhibitors. Nat Rev Drug Discovery (2020) 19
(3):163-4. doi: 10.1038/d41573-019-00182-w

6. Markham A, Keam SJ. Camrelizumab: first global approval. Drugs (2019) 79
(12):1355-61. doi: 10.1007/s40265-019-01167-0

7. Zuazo M, Arasanz H, Bocanegra A, Fernandez G, Chocarro L, Vera R, et al.
Systemic CD4 immunity as a key contributor to PD-L1/PD-1 blockade immunotherapy
efficacy. Front Immunol (2020) 11:586907. doi: 10.3389/fimmu.2020.586907

8. Hong JY, Cho HJ, Sa JK, Liu X, Ha SY, Lee T, et al. Hepatocellular carcinoma
patients with high circulating cytotoxic T cells and intra-tumoral immune signature
benefit from pembrolizumab: results from a single-arm phase 2 trial. Genome Med
(2022) 14(1):1. doi: 10.1186/s13073-021-00995-8

9. Cristescu R, Mogg R, Ayers M, Albright A, Murphy E, Yearley J, et al. Pan-tumor
genomic biomarkers for PD-1 checkpoint blockade-based immunotherapy. Science
(2018) 362(6411):eaar3593. doi: 10.1126/science.aar3593

10. Khemlina G, Ikeda S, Kurzrock R. The biology of Hepatocellular carcinoma:
implications for genomic and immune therapies. Mol Cancer (2017) 16(1):149.
doi: 10.1186/512943-017-0712-x

11. Negrao MV, Skoulidis F, Montesion M, Schulze K, Bara I, Shen V, et al.
Oncogene-specific differences in tumor mutational burden, PD-L1 expression, and

Frontiers in Immunology

10.3389/fimmu.2023.1221418

Acknowledgments

The authors wish to gratefully acknowledge the patient for
allowing us to publish the clinical case.

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.

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.

outcomes from immunotherapy in non-small cell lung cancer. ] Immunother Cancer
(2021) 9(8):€002891. doi: 10.1136/jitc-2021-002891

12. Li B, Zhang G, Xu X. APC mutation correlated with poor response of immunotherapy
in colon cancer. BMC Gastroenterol (2023) 23(1):95. doi: 10.1186/s12876-023-02725-3

13. Biton J, Mansuet-Lupo A, Pecuchet N, Alifano M, Ouakrim H, Arrondeau J,
et al. TP53, STK11, and EGFR mutations predict tumor immune profile and the
response to anti-PD-1 in lung adenocarcinoma. Clin Cancer Res (2018) 24(22):5710-
23. doi: 10.1158/1078-0432.CCR-18-0163

14. Wang Z, Goto Y, Allevato MM, Wu VH, Saddawi-Konefka R, Gilardi M, et al.
Disruption of the HER3-PI3K-mTOR oncogenic signaling axis and PD-1 blockade as a
multimodal precision immunotherapy in head and neck cancer. Nat Commun (2021)
12(1):2383. doi: 10.1038/541467-021-22619-w

15. Chida K, Kawazoe A, Kawazu M, Suzuki T, Nakamura Y, Nakatsura T, et al. A
low tumor mutational burden and PTEN mutations are predictors of a negative
response to PD-1 blockade in MSI-H/dMMR gastrointestinal tumors. Clin Cancer Res
(2021) 27(13):3714-24. doi: 10.1158/1078-0432.CCR-21-0401

16. El-Khoueiry AB, Sangro B, Yau T, Crocenzi TS, Kudo M, Hsu C, et al.
Nivolumab in patients with advanced hepatocellular carcinoma (CheckMate 040): an
open-label, non-comparative, phase 1/2 dose escalation and expansion trial. Lancet
(2017) 389(10088):2492-502. doi: 10.1016/50140-6736(17)31046-2

17. Zhu AX, Finn RS, Edeline J, Cattan S, Ogasawara S, Palmer D, et al.
Pembrolizumab in patients with advanced hepatocellular carcinoma previously
treated with sorafenib (KEYNOTE-224): a non-randomised, open-label phase 2 trial.
Lancet Oncol (2018) 19(7):940-52. doi: 10.1016/S1470-2045(18)30351-6

18. Yin Z, Li X. Immunotherapy for hepatocellular carcinoma. Cancer Lett (2020)
470:8-17. doi: 10.1016/j.canlet.2019.12.002

19. Camelliti S, Le Noci V, Bianchi F, Moscheni C, Arnaboldi F, Gagliano N, et al.
Mechanisms of hyperprogressive disease after immune checkpoint inhibitor therapy:
what we (don't) know. J Exp Clin Cancer Res (2020) 39(1):236. doi: 10.1186/s13046-
020-01721-9

20. Jia WX, Gao QQ, Han AQ, Zhu H, Yu JM. The potential mechanism recognition
and clinical significance of tumor pseudoprogression after immunotherapy. Cancer Biol
Med (2019) 16(4):655-70. doi: 10.20892/j.issn.2095-3941.2019.0144

frontiersin.org


https://doi.org/10.3322/caac.21660
https://doi.org/10.21037/atm.2016.04.01
https://doi.org/10.1016/j.semcancer.2019.06.021
https://doi.org/10.1016/j.semcancer.2019.06.021
https://doi.org/10.1002/med.21530
https://doi.org/10.1038/d41573-019-00182-w
https://doi.org/10.1007/s40265-019-01167-0
https://doi.org/10.3389/fimmu.2020.586907
https://doi.org/10.1186/s13073-021-00995-8
https://doi.org/10.1126/science.aar3593
https://doi.org/10.1186/s12943-017-0712-x
https://doi.org/10.1136/jitc-2021-002891
https://doi.org/10.1186/s12876-023-02725-3
https://doi.org/10.1158/1078-0432.CCR-18-0163
https://doi.org/10.1038/s41467-021-22619-w
https://doi.org/10.1158/1078-0432.CCR-21-0401
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/S1470-2045(18)30351-6
https://doi.org/10.1016/j.canlet.2019.12.002
https://doi.org/10.1186/s13046-020-01721-9
https://doi.org/10.1186/s13046-020-01721-9
https://doi.org/10.20892/j.issn.2095-3941.2019.0144
https://doi.org/10.3389/fimmu.2023.1221418
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Case Report: Successful treatment of advanced hepatocarcinoma with the PD-1 inhibitor Camrelizumab
	Introduction
	Case presentation
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	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


