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Background: Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is a novel
coronavirus that has caused a worldwide pandemic. The majority of medullary thyroid
cancers present as a thyroid nodule. At the time of diagnosis, cervical lymph nodes and
distant metastases are frequently detected.

Case Report: Here, we present a case of a 46-year-old man with coronavirus disease
(COVID) pneumonia, who had persistently high serum procalcitonin levels despite normal
C-reactive protein levels. The attending infectologist happened to be a colleague who
spent some time, as part of her internal medicine rotation, in the Endocrine Ward and
recalled that medullary thyroid cancer might be the cause. This led to the timely workup
and treatment of the medullary cancer.

Keywords: medullary thyroid cancer, endocrine rotation, calcitonin, procalcitonin, severe acute respiratory
syndrome coronavirus 2

INTRODUCTION

The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has resulted in an ongoing
pandemic that has posed an extraordinary challenge for healthcare systems worldwide. Among
other biomarkers, serum procalcitonin (PCT), C-reactive protein (CRP), ferritin, D-dimer,
interleukin-6, and lactate dehydrogenase (LDH) are associated with disease severity and
mortality. It is widely accepted that the increase in PCT level indicates the beginning of a critical
phase of viral infection (1). In Chinese hospitalized coronavirus disease 2019 (COVID-19) patients,
elevated PCT (=0.10 ng/ml) and CRP levels were independent risk factors of mortality with hazard
ratios of 52.68 and 5.47, respectively (2). In contrast, neutrophil-to-lymphocyte ratio (23.59) was
not found to be an independent risk factor for death in this study. PCT, as a calcitonin-related gene
product, is a calcitonin precursor expressed by human epithelial cells during severe systemic
inflammation, infection, and sepsis. However, PCT is also the pro-hormone of calcitonin and is
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co-secreted with calcitonin by thyroid parafollicular cells. PCT
has recently emerged as a biomarker of medullary thyroid cancer
(MTCQC) (3-5). The measurement of serum calcitonin level reflects
the number and activity of normal parafollicular and MTC cells.
Serum calcitonin concentrations in patients with thyroid nodules
can lead to an early diagnosis of MTC.

MTC accounts for about 5% of all thyroid malignancies (6).
Carcinoembryonic antigen (CEA) is a less specific biomarker for
MTC than calcitonin and PCT, but can be useful in the
estimation of disease extension and prognosis. After surgery,
the doubling times of calcitonin and CEA serum levels are
predictive of both recurrence-free survival and overall survival
(7). The follow-up of patients with undetectable tumor markers
includes annual measurements of serum calcitonin and CEA
levels (8).

CASE PRESENTATION

A 46-year-old Caucasian man has been hospitalized in the
Coronavirus Ward of the University of Debrecen Clinical
Center in January 2021. He presented after 5 days of high
fever, dry cough, nausea, and muscle pain. Both PCR and
antigen tests confirmed SARS-CoV-2 infection. He has had a
history of hypertension and type 2 diabetes known for 4 years
and has been on a diet and metformin with recent HbA . level in
the target range. Physical examination showed crepitation on the
base of the right lung. Vital parameters were as follows: body
temperature 36.7°C, blood pressure 134/94 mmHg, pulse rate 75/
min, O, saturation 97%-99%. On admission, CRP was 5.2 mg/L
(reference range <5.0 mg/L) and procalcitonin (PCT) was 5.4 ng/
ml (reference range <0.50 ng/ml). Quantitative and qualitative
blood counts were normal. Chest computed tomography
revealed irregularly shaped ground-glass opacities (GGOs)
affecting the right lower lobe; lung parenchymal involvement
was estimated to be 5%.

Antiviral treatment was started: favipiravir (Zhejiang Hisun
Pharmaceutical, China) 1.6 g twice daily on day 1, followed by
600 mg twice daily for a total duration of 5 days. There was no
need for O, therapy. His diabetes was well-managed with diet and
metformin. During his hospital stay, he received low-molecular
weight heparin for the prophylaxis of thromboembolism. CRP
remained low at 3.6 mg/L the day after admission, and no decline
in the PCT level was detected (6.06 ng/ml). The consistently
normal CRP with persistently high PCT levels could not be
explained by infection. The infectologist (EV) who has seen
endocrine patients during rotation in the internal medicine
ward was seeking advice from an endocrinologist. Additional
tests for MTC were performed; serum calcitonin and CEA levels
were found to be 89.0 ng/L (reference range <11.8 ng/L) and 7.5
pug/L (reference range <3.4 ug/L), respectively.

Ultrasound of the neck region revealed normal sized thyroid
with regular echostructure. Two small hypoechoic nodules, with
largest diameters of 9 and 5 mm, were detected in the left lobe; no
suspicious lymph nodes were seen in the neck region. Computed
tomography (CT) demonstrated several 5-10-mm lymph node
metastases on the left side of the neck, while no remarkable

findings were seen in the chest. Fatty liver disease was suspected
based on abdominal ultrasound.

On-site frozen section histology confirmed MTC in a 14-mm
lymph node removed from the region of the left jugular
vein (level III). Total thyroidectomy was performed. Lymph
nodes were excised from the central neck region (level VI)
with central neck dissection (CND) and from the left lateral
neck region (levels IIA, III, IV) with modified radical neck
dissection (MRND).

Final histology revealed three malignant foci (8, 4, and 2 mm
in diameter) in the left thyroid lobe. The right lobe was tumor-
free. Tumor cells were positive for calcitonin, chromogranin-A,
synaptophysin, and neural cell adhesion molecule (CD56) by
immunohistochemistry (Figure 1). The MIB-1 proliferation
marker was positive in 2%. Vascular and lymphatic invasion
was detectable, while extrathyroidal invasion was not confirmed.
In six of the 16 lymph nodes removed, metastatic tissue
was detected (one central and five near the left jugular internal
vein). The largest metastasis was 9 mm in diameter with
extranodal spread, stage pTla (m), pN1b according to TNM
classification (9).

Follow-up values 4 weeks after surgery were as follows: serum
calcitonin 11.3 ng/L (normal <11.8 ng/L), PCT 0.28 pg/L
(normal <0.50 pg/L), CEA 1.8 pg/L (normal <3.4 pg/L), total
calcium 2.51 mmol/L (normal range 2.10-2.60 mmol/L),
phosphate 1.05 mmol/L (normal range 0.8-1.45 mmol/L). On
150 pg levothyroxine supplementation, thyroid-stimulating
hormone (TSH) was 0.612 mU/L (normal range 0.30-4.2 mU/L).

The patient has been screened for clinical features of the
MEN-2 syndrome, including 24-h urine metanephrines, serum
calcium, ionized calcium, and parathormone measurements. His
family history for MTC and MEN-2 components was negative.
Rearranged during transfection (RET) mutational analysis did
not reveal mutations in codons Cys609, Cys611, Cys618, Cys620,
and Cys 634.

DISCUSSION

The extreme burden of the COVID-19 epidemic results in
overloaded medical systems and may lead to burn out of the
overworked health care personnel. In the case presented here, the
high PCT value detected on admission led to the hospitalization
of the patient with mild COVID-19 infection and resulted in
incidental detection of his MTC. On the day of admission, the
attending infectologist happened to be a colleague who spent
some time, as part of her internal medicine rotation, in the
Endocrine Ward. When looking at the unusual combination of
high PCT and near-normal CRP, she recalled that MTC might be
the cause. Timely workup and treatment of the underlying MTC
were successful (Table 1). Recently, a similar case of a 43-year-
old man affected by SARS-CoV-2 pneumonia with persistently
high PCT levels, and subsequently diagnosed with MTC, has
been reported (10).

The 8- and 4-mm cancer foci on final histopathology
corresponded to the 9- and 5-mm nodules detected by
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FIGURE 1 | Histology of the surgical specimen. (A) Calcitonin-positive medullary thyroid cancer is adjacent to normal thyroid tissue (immunohistochemistry, x10).
(B) Solid nests of metastatic medullary thyroid cancer (arrows) in a lymph node (hematoxylin and eosin, x10).

TABLE 1 | Diagnosis and treatment of medullary cancer in our case.

5 January 2021 Confirmed SARS-CoV-2 infection, CRP and
PCT measurement

8 January 2021 CEA and calcitonin measurement

11 January 2021 Ultrasound of the neck region

29 January 2021 Computed tomography of neck and chest

10 February 2021 Total thyroidectomy

April 2021 RET mutational analysis

ultrasonography (US), while the 2-mm MTC focus was not
detected by US. Fine-needle aspiration (FNA) was not
performed, as our institutional protocol calls for thyroidectomy
regardless of the FNA result if a serum calcitonin level above 5x
upper limit of normal (ULN) in a patient with normal renal
function is combined with CEA elevation. Of the imaging
performed, the chest CT was part of the COVID workup on
admission. The neck CT performed after the neck ultrasound
may have been superfluous; although it revealed unexpected new
information, it did not change the therapeutic decision.
Furthermore, at CT, the largest lymph node was 10 mm, but at
on-site histology, it was 14 mm. According to the detailed final
histology report, the diameter of the metastasis was 12 mm in the
14-mm lymph node. All these point to certain inaccuracies in
size measurement and call for improvement at our institution.
One limitation of this case report is that we cannot provide a
cutoff of PCT in detecting MTC in patients with COVID-19.
Furthermore, there is still no agreement in the literature on the
serum calcitonin cutoff to exclude MTC. In contrast to the 10-min
half-life of calcitonin, PCT has a 22-35 hour half-life in serum (10).
There are two ways how the coronavirus epidemic may
interfere with thyroid care. On the one hand, COVID-19-
related thyroid disorders can manifest as thyrotoxicosis,
hypothyroidism, or non-thyroidal illness syndrome (11). On
the other hand, elective thyroid surgery is often delayed despite
the low risk of SARS-CoV-2 transmission during and after

thyroid surgery. A recent systematic review concluded that
urgent surgery should be considered for thyroid cancers that
exhibit aggressive tumor biology or local invasion (12). We can
only speculate on how the natural course of the MTC would have
proceeded without the early detection of the disease. As this was
a mild COVID-19 case, which usually does not require
hospitalization, the persisting high PCT level would have most
probably evoked repeated testing by the family doctor after a few
weeks. During the epidemic, access to non-COVID medical care
is less instantaneous, which may have unfavorable effect on the
course of malignant diseases.

CONCLUSION

SARS-CoV-2 infection and a disproportionately high level of
PCT, relative to CRP, aided in the rapid detection and treatment
of MTC. The endocrine training of the attending infectologist led
to this unexpected benefit.

DATA AVAILABILITY STATEMENT

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

ETHICS STATEMENT

Ethical review and approval were not required for the study on
human participants in accordance with the local legislation and
institutional requirements. The patient/participant provided a
written informed consent to participate in this study.

Frontiers in Endocrinology | www.frontiersin.org

October 2021 | Volume 12 | Article 727320


https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

Sira et al.

Covid-19 and Medullary Carcinoma

AUTHOR CONTRIBUTIONS

LS interpreted the patient data and did the literature review. LS
and EN were major contributors in planning treatment and
preparation of the manuscript. EV treated the COVID-19

REFERENCES

1. Ahmed S, Jafri L, Hoodbhoy Z, Siddiqui I. Prognostic Value of Serum
Procalcitonin in COVID-19 Patients: A Systematic Review. Indian ] Crit
Care Med (2021) 25(1):77-84. doi: 10.5005/jp-journals-10071-23706

2. XuJ, Xu C, Zhang R, Wu M, Pan C, Li X, et al. Associations of Procalcitonin,
C-Reaction Protein and Neutrophil-to-Lymphocyte Ratio With Mortality in
Hospitalized COVID-19 Patients in China. Sci Rep (2020) 10:15058.
doi: 10.1038/541598-020-72164-7

3. Giovanella L, Imperiali M, Piccardo A, Taborelli M, Verburg FA, Daurizio F,
et al. Procalcitonin Measurement to Screen Medullary Thyroid Carcinoma: A
Prospective Evaluation in a Series of 2705 Patients With Thyroid Nodules.
Eur ] Clin Invest (2018) 48(6):e12934. doi: 10.1111/eci.12934

4. Algeciras-Schimnich A, Preissner CM, Theobald JP, Finseth MS, Grebe SKG.
Procalcitonin: A Marker for the Diagnosis and Follow-Up of Patients With
Medullary Thyroid Carcinoma. J Clin Endocrinol Metab (2009) 94(3):861-8.
doi: 10.1210/jc.2008-1862

5. Karagiannis AK, Girio-Fragkoulakis C, Nakouti T. Procalcitonin: A New
Biomarker for Medullary Thyroid Cancer? A Systematic Review. Anticancer
Res (2016) 36:3803-10.

6. Pacini F, Castagna MG, Cipri C, Schlumberger M. Medullary Thyroid
Carcinoma. Clin Oncol R Coll Radiol G B (2010) 22:475-85. doi: 10.1016/
j.clon.2010.05.002

7. Meijer JA, Le Cessie S, Van Den Hout WB, Kievit ], Schoones W, Romijn JA,
et al. Calcitonin and Carcinoembryonic Antigen Doubling Times as
Prognostic Factors in Medullary Thyroid Carcinoma: A Structured Meta-
Analysis. Clin Endocrinol (2010) 72:534-42. doi: 10.1111/j.1365-
2265.2009.03666.x

8. Cabanillas ME, Hu MI, Jimenez C, Grubbs EG, Cote GJ. Treating Medullary
Thyroid Cancer in the Age of Targeted Therapy. Int ] Endocr Oncol (2014)
1:203-16. doi: 10.2217/ije.14.26

symptoms and recognized the endocrinological disturbances.
CM performed the pathological examination of tissue samples.
FG and DK operated on the patient. ZB, FG, DK, and MB helped
analyze patient data and draft the article. All authors contributed
to the article and approved the submitted version.

9. JD Brierley, MK Gospodarowicz, C Wittekind eds. TNM Classification of
Malignant Tumours. 8th Edition. Oxford, UK: Wiley-Blackwell (2018).

10. Gianotti L, D’Agnano S, Pettiti G, Tassone F, Giraudo G, Lauro C, et al.
Persistence of Elevated Procalcitonin in a Patient With Coronavirus Disease
2019 Uncovered a Diagnosis of Medullary Thyroid Carcinoma. AACE Clin
Case Rep (2021) 7:288-92. doi: 10.1016/j.aace.2021.05.001

11. Scappaticcio L, Pitoia F, Esposito K, Piccardo A, Trimboli P. Impact of
COVID-19 on the Thyroid Gland: An Update. Rev Endocr Metab Disord
(2020) 1-13. doi: 10.1007/s11154-020-09615-z

12. Scappaticcio L, Maiorino MI, Iorio S, Camponovo C, Piccardo A, Bellastella G,
et al. Thyroid Surgery During the COVID-19 Pandemic: Results From a
Systematic Review. ] Endocrinol Invest (2021) 1-8. doi: 10.1007/s40618-021-
01641-1

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.

Copyright © 2021 Sira, Balogh, Vitalis, Kovdcs, Gyory, Molnar, Bodor and Nagy. This
is an open-access article distributed under the terms of the Creative Commons
Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) and the copyright owner(s) are credited and
that the original publication in this journal is cited, in accordance with accepted
academic practice. No use, distribution or reproduction is permitted which does not
comply with these terms.

Frontiers in Endocrinology | www.frontiersin.org

October 2021 | Volume 12 | Article 727320


https://doi.org/10.5005/jp-journals-10071-23706
https://doi.org/10.1038/s41598-020-72164-7
https://doi.org/10.1111/eci.12934
https://doi.org/10.1210/jc.2008-1862
https://doi.org/10.1016/j.clon.2010.05.002
https://doi.org/10.1016/j.clon.2010.05.002
https://doi.org/10.1111/j.1365-2265.2009.03666.x
https://doi.org/10.1111/j.1365-2265.2009.03666.x
https://doi.org/10.2217/ije.14.26
https://doi.org/10.1016/j.aace.2021.05.001
https://doi.org/10.1007/s11154-020-09615-z
https://doi.org/10.1007/s40618-021-01641-1
https://doi.org/10.1007/s40618-021-01641-1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Case Report: Medullary Thyroid Cancer Workup Initiated by Unexpectedly High Procalcitonin Level—Endocrine Training Saves Life in the COVID-19 Unit
	Introduction
	Case Presentation
	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	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 /LeaveColorUnchanged
  /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 false
  /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 false
  /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 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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


