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Onemocnéni covid-19, které v breznu 2020 prerostlo v pandemii, se celosvétové vyznacovalo vysokou mor-
biditou a mortalitou. | kdyz nejcastéjsim klinickym projevem jsou respiracni symptomy, jsou casté i kardidlni
komplikace, které predstavuji nové vyzvy pro zdravotnicky systém. Popisujeme piipady dvou mirné sympto-
matickych ambulantnich pacientl s onemocnénim covid-19, ktefi se dostavili k 1ékafi s akutnim infarktem
myokardu s elevacemi Useku ST (STEMI) a vysokou zatézi tromby v koronarnich tepnéach bez aterosklero-
tickych platd. V kazuistice popisujeme dva odlisné postupy pii 1écbé, které dokonale ilustruji problémy,
s nimiz se |ze setkat pfi péci o pacienty s trombdzou véncitych tepen, u nichz byly diagnostikovany STEMI
a onemocnéni covid-19. Lékafi v klinické praxi museji mit na paméti hyperkoagulacni stav vyvolany onemoc-
nénim COVID-19, a to i u mirné symptomatickych ambulantnich pacient(; Gc¢innou alternativou perkutanni
koronarni intervence pfitom muze byt agresivni farmakoterapie.
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ABSTRACT

COVID-19 infection was declared a pandemic in March 2020 and is responsible for high morbidity and morta-
lity around the globe. Although the most common clinical presentation is respiratory, cardiac complications
are common and create new challenges for healthcare. We discuss two mildly symptomatic outpatients with
COVID-19 presenting with acute ST-elevation myocardial infarction (STEMI) and high coronary thrombus
burden without atherosclerotic plaque. Our report describes two different therapeutic approaches that
illustrate the challenges encountered in the management of disseminated coronary thrombosis in patients
with STEMI and COVID-19. Clinicians should be aware of the high pro-coagulant state caused by COVID-19,
even in mildly symptomatic outpatients, and aggressive pharmacological therapy may be an effective alter-
native treatment option to percutaneous coronary intervention.

Introduction

coronary thrombosis following non-hospitalized mildly
symptomatic COVID-19 infection. We also present two di-

COVID-19 infection, which is caused by the novel corona-
virus SARS-CoV-2, has rapidly emerged as a global public
health problem. Although the most common clinical pre-
sentation is respiratory, cardiac complications are frequent
and may be incidental even in the absence of underlying
cardiovascular disease or comorbidities." SARS-CoV-2 in-
fection is closely associated with an increased thrombotic
risk, mainly observed in the pulmonary or cerebral circu-
lation.? However, these complications have been largely
observed in hospitalized patients with extensive pulmona-
ry involvement.? Here, we report two patients with acute

fferent therapeutic approaches that illustrate the challen-
ges encountered in the management of severe coronary
thrombosis in patients with ST-segment elevation myocar-
dial infarction (STEMI) and COVID-19.

Case 1

A 47-year-old, healthy male patient was admitted to our
emergency department with severe chest pain radiating
to the jaw, which had started about 30 min before the
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presentation. He did not have a history of coronary ar-
tery disease (CAD), diabetes mellitus, or hyperlipidemia.
He also denied smoking, alcohol intake, or substance
abuse. He had a history of COVID-19 infection 12 days
earlier, which was confirmed with reverse transcriptase-
polymerase chain reaction testing (RT-PCR). However, he
was treated as an outpatient and no specific therapy was
instituted for COVID-19, as the patient remained without
respiratory symptoms. Physical examination was unre-
markable, with BP 135/82 mmHg and heart rate 75 beats
per minute, regular. Also, body temperature was 37.1 °C,
and peripheral O, saturation was 96%. Electrocardiog-
raphy revealed sinus rhythm with STEMI in the anterior
leads (V,-V, leads) (Fig. 1A) but the chest radiogram was
completely normal. The echocardiogram revealed hypo-
kinesia of the anterior, anteroseptal, and lateral left ven-
tricular walls with an ejection fraction of 40%. The echo-
cardiogram also excluded the possibility of paradoxical
embolism due to a foramen ovale or atrial septal defect
as well as an intracardiac embolic source. Other laborato-
ry tests showed changes in C-reactive protein at 7.6 mg/L
(normal range: 0-5 mg/L), D-dimer 0.564 pg/mL (normal
range: <0.52 pg/mL), LDH 5600 U/L (normal range: 120 to
246 U/L) and leukocytosis of 12.33 cell/pL. Troponin | val-
ue was 462 pg/mL (normal range <17.50 pg/mL).

Medical treatment was started with clopidogrel 600
mg and acetylsalicylic acid 300 mg and an emergent coro-
nary angiogram was performed through right femoral
access. Coronary angiography revealed a large burden
of thrombotic stenosis of the proximal left anterior de-
scending (LAD) artery, which extended to the distal left
main coronary artery and an occlusive filling defect com-
patible with thrombus at the middle segment of the LAD
(Figs 1B, 1C). Additionally, there were no atherosclerotic
lesions in other coronaries. After heparinization with

10.000 units of unfractionated heparin, wiring was suc-
cessfully performed; however, multiple balloon dilata-
tion failed to restore blood flow. Afterwards repeated
thrombus aspiration attempts (Hunter, IHT Cordynamic,
Barcelona, Spain) also failed. Local low-dose fibrinolytic
was administered then (10 mg Alteplase over 5-10 min)
via a guiding catheter followed by 3 more rounds of as-
piration, with a minimal recovery of distal flow. The deci-
sion was to manage LAD thrombus medically for 5 days
with low-molecular-weight heparin and dual antiplatelet
therapy, and a new procedure was performed. The final
angiogram revealed no thrombus in the proximal LAD
that did not cause luminal stenosis, and a patent distal
bed without underlying atherosclerotic plaque (Fig. 1D).
Finally, STEMI was assumed due to in situ thrombosis in
the absence of atheroma in the LAD. The screening was
negative for prothrombotic states (protein C, protein S,
anticardiolipin antibody, and Factor V Leiden). In the
hospital follow-up, adverse clinical, electrocardiographic,
echocardiographic changes, and major or minor compli-
cations were not observed. The patient was discharged
uneventfully with acetylsalicylic acid, clopidogrel, ator-
vastatin, ramipril, and metoprolol therapy 3 days later.
Three months later, there were no notes at the follow-up
visit.

Case 2

A 48-year-old male patient without cardiovascular risk fac-
tors presented to the emergency department with acute
onset chest pain for 1 h. At presentation, the patient was
afebrile with a blood pressure of 142/82 mmHg, respira-
tory rate of 18, and oxygen saturation of 94% on room
air. Pulmonary and cardiovascular physical exams were
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Fig. 1-(A) Initial ECG revealed ST elevations in leads V,
left anterior descending artery and left main thrombosis. (D) The final angiogram revealed resorbe thrombus in the
left main and TIMI 3 flow is provided in left anterior descending artery.

i

-V.. (B, C) Coronary angiography showed total occlusion of
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Fig. 2 - (A) The ECG showed new hyperacute T waves in leads V,-V.. (B, C) Coronary angiography demonstrated thrombus in
the proximal left anterior descending artery. (D) The final angiogram showed excellent angiographic results and no complica-
tions after stenting.

also unremarkable. The ECG showed new hyperacute T
waves in leads V.-V, (Fig. 2A) and the patient immedi-
ately received loading doses of dual antiplatelet thera-
py (clopidogrel 600 mg and acetylsalicylic acid 300 mg).
Emergent coronary angiography demonstrated a massive
intraluminal thrombus leading to 80-90% stenosis in the
proximal region of the LAD with distal TIMI 2 flow and
no stenosis or atherosclerotic plaque in other coronary
vessels (Figs 2B, 2C). Because of stuttering chest pain and
high thrombotic load, an intra-arterial weight-adjusted
dose of heparin was administered, after which the lesion
was successfully treated with a drug-eluting stent with
excellent angiographic results and no complications (Fig.
2D). The patient was transferred to the intensive care unit
with complete resolution of symptoms and electrocardio-
graphic improvement. The patient was treated with dual
antiplatelet therapy and additional anticoagulation for
5 days.

C-reactive protein level was elevated at 9 mg/L (nor-
mal value <5), which normalized in subsequent days.
The blood D-dimer level was 0.697 pg/mL (normal range:
<0.52 pg/mL) and the fibrinogen level was 3.83 g/L, with
only mild leucocyte elevation (14.3 cell/pL). An echocar-
diogram was performed to evaluate the possibility of
intracardiac thrombus, vegetation, or paradoxical embo-
lism. Normal biventricular size and function (left ventricu-
lar ejection fraction: 55%) were found without shunt or
thrombus. There were no episodes of atrial fibrillation
during the follow-up. A nasopharyngeal swab was per-
formed using RT-PCR for SARS-CoV-2 due to suspicion
of COVID-19 and it was positive. Computed tomogra-
phy revealed no pulmonary involvement associated with
COVID-19. Usual specific treatment was initiated for

COVID-19, as the patient remained without respiratory
symptoms. The patient was discharged with acetylsalicylic
acid, clopidogrel, statin, ramipril, and beta-blocker ther-
apy. He was still asymptomatic under the same medical
therapy at the 3th-month follow-up visit.

Discussion

COVID-19 infection was declared a pandemic in March
2020 and is responsible for high morbidity and mortal-
ity around the globe. With growing knowledge about
COVID-19, acute cardiac events are also increasingly be-
ing reported. Cardiovascular manifestations are well-
known complications of COVID-19 and range from
myocardial injury to myocardial infarction, fulminant
myocarditis, heart failure, malign arrhythmias, and car-
diogenic shock.*

Numerous studies have demonstrated that patients
with COVID-19 are prone to both venous and arterial
thromboembolic complications, including venous throm-
boembolism, stroke, acute myocardial infarction, and
acute lower extremity ischemia.>® Additionally, coronary
thrombotic events have been reported even in patients
receiving optimal antithrombotic therapy’ and effective
anticoagulation therapy.? Many different pathophysi-
ological mechanisms have been proposed to explain the
hypercoagulable state of COVID-19 infection. These in-
clude endothelial damage, elevated proinflammatory cy-
tokines that activate the coagulation cascade and inhibit
fibrinolysis, increased nonspecific inflammatory biomark-
ers, as well and several pro-coagulant factors such as the
von Willebrand factor and factor VIII.2
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We reported two different mildly symptomatic
COVID-19 patients with no risk factors for CAD and had
an episode of STEMI with a high thrombotic burden with-
out evidence of atherosclerotic disease in other coronary
arteries. Since patients do not have other known risk fac-
tors for coronary thrombosis, viral infection, and inflam-
matory response are likely to play an important role in the
activation of the coagulation cascade as a cause of coro-
nary thrombosis. Similar to previous reported cases, our
patients had massive coronary thrombosis that was not
associated with the severe acute respiratory syndrome,
supporting the possibility of spontaneous thrombotic
events even in COVID-19 patients without severe respira-
tory or systemic manifestations.”? Consequently, regard-
ing the prevalence of COVID-19 and the fact that many
patients may be asymptomatic, clinicians should be aware
of the potential risk of outpatients combining STEMI and
COVID-19.

COVID-19 has a negative impact on STEMI patients, ei-
ther directly with an increased incidence of developing
acute heart failure or indirectly through the increased
delay between primary percutaneous coronary interven-
tion and the first medical contact.” Furthermore, PCl in the
context of STEMI and heavy thrombus burden can be chal-
lenging as it is associated with complications such as distal
embolization, no-reflow, slow flow, and stent thrombosis.
The pathophysiology of STEMI in COVID-19 patients may
not be associated with an unstable culprit lesion.”®" In-
deed, previous reports revealed that COVID-19 can induce
spontaneous coronary thrombosis, even in the absence of
atheroma.' Therefore, in the context of severe coronary
thrombus without atherosclerosis, a delayed stent strate-
gy may also be preferable, considering stent implant only
in cases where an obvious stenosis/culprit lesion has been
identified. Intracoronary low-dose thrombolysis, which is
a safe and effective treatment,* may be an alternative
treatment option in patients with COVID-19, STEMI, and
massive thrombotic burden, as in our first case. We believe
that more aggressive pharmacological treatments, such as
intracoronary fibrinolytic, glycoprotein Ilb/llla inhibitor,
and long-term use of anticoagulants, should be kept in
mind along with the prothrombotic state associated with
COVID-19 infection, especially in the case of failed PCI.

The main limitation of our report was the lack of ad-
vanced intracoronary imaging (IVUS, OCT) for diagnostic
evaluation. The use of intracoronary imaging methods
could provide reliable information for identifying possi-
ble etiological pathologies (plaque rupture, calcification,
spontaneous coronary artery dissection, intramural hema-
toma, and intramural inflammation) and optimal thera-
peutic option.

Conclusion

Clinicians should be aware of the high pro-coagulant state
caused by COVID-19, even in mildly symptomatic outpa-
tients, and aggressive pharmacological therapy may be an
effective alternative treatment option to PCl.

Conflict of interest
None.

References

1. Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential
effects of coronaviruses on the cardiovascular system: a review.
JAMA Cardiol 2020;5:831-840.

2. Dominguez-Erquicia P, Dobarro D, Raposeiras-Roubin S, et al.
Multivessel coronary thrombosis in a patient with COVID-19
pneumonia. Eur Heart J 2020;41:2132.

3. Hanff TC, Mohareb AM, Giri J, et al. Thrombosis in COVID-19.
Am J Hematol 2020;95:1578-1589.

4. Fried JA, Ramasubbu K, Bhatt R, et al. The variety of
cardiovascular presentations of COVID-19. Circulation
2020;141:1930-1936.

5. Zhai Z, Li C, Chen Y, et al. Prevention and treatment of venous
thromboembolism associated with coronavirus disease 2019
infection: a consensus statement before guidelines. Thromb
Haemost 2020;120:937-948.

6. Al-Ani F, Chehade S, Lazo-Langner A. Thrombosis risk
associated with covid-19 infection. A scoping review. Thromb
Res 2020;192:152-160.

7. Lacour T, Semaan C, Genet T, Ivanes F. Insights for increased
risk of failed fibrinolytic therapy and stent thrombosis
associated with COVID-19 in ST-segment elevation myocardial
infarction patients. Catheter Cardiovasc Interv 2021;97:E241-
E243.

8. Hatamnejad MR, Tafti FF, Abdi A, et al. Coronary Thrombosis in
a Patient with COVID-19 Who Was on Anticoagulant Therapy.
Int Cardiovasc Res J 2021;15(3).

9. Zaldivar Zurita HJ, Leal Cavazos JE, Carrillo Fernandez CD, et
al. Single-Vessel Massive Coronary Thrombosis in a Patient
with COVID-19 In-fection: A Case Report. Am J Clin Cardiol
2021;2:1012.

10. Viana T, Bezerra MLBG, Melo RMV, et al. Acute Myocardial
Infarction with Coronary Thrombosis in a Covid-19 Patient
without Risk Factors for Cardiovascular Disease. Arq Bras
Cardiol 2021;116:511-515. [Article in English, Portuguese]

11. Zaldivar Zurita HJ, Leal Cavazos JE, Carrillo Fernandez CD, et
al. Single-Vessel Massive Coronary Thrombosis in a Patient
with COVID-19 Infection: A Case Report. Am J Clin Cardiol
2021;2:1012.

12. Espejo PP, Gonzales DAC, Jiménez MVM, Fernandez FJP. Acute
thrombosis of the right coronary artery in a patient with
COVID-19. Eur Heart J Case Rep 2020;4:1-3.

13. McCartney PJ, Eteiba H, Maznyczka AM, et al. Effect of lowdose
intracoronary alteplase during primary percutaneous coronary
intervention on microvascular obstruction in patients with
acute myocardial infarction: a randomized clinical trial. JAMA
2019;321:56-68.




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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




