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ABSTRACT

Background: Troponin I is a biological marker specifically derived from the cardiac muscle and is
used to make a diagnosis of myocardial injury in clinical practice. Cirrhotic cardiomyopathy is a new entity
recently reported in patients with advanced cirrhosis. Elevation of troponin I is accepted to be a marker of cirrhotic
cardiomyopathy.

Objective: To determine the relationship between troponin I level and the severity of cirrhosis and other
parameters.

Methods: Seventy-nine cirrhotic patients without established cardiovascular diseases were enrolled
consecutively to the study between 1 January 2011 and 31 December 2011. The demographic and laboratory data
were obtained. Sera were collected for measurement of troponin I levels by chemiluminescent microparticle im-
munoassay (CMIA). Univariate analysis was performed. Correlation of troponin I level and the severity of cirrho-
sis (Child-Pugh and MELD score) were analyzed by Pearson correlation test. P-value less than 0.05 was defined as
statistical significance.

Result: Forty patients (50.6%) were male. Mean age was 60.8 +9.2 years. The etiologies of cirrhosis
were alcohol (39.2%) and non-alcohol (60.8%) related. Mean troponin I level was 0.0064 = 0.013 ng/mL. Child
class A, B, and C were found in 40 (50.6%), 34 (43%), and 5 (6.3%) patients, respectively. From univariate
analysis, the factors significantly associated with decompensated cirrhosis (defined by Child B or Child C group)
were lower blood pressure, hyponatremia, elevation of troponin I level, prolonged QTc interval, and male gender.
There was a significant correlation between troponin I level and serum potassium (r = 0.24, p = 0.035), and Child-
Pugh score (r = 0.28, p = 0.013). Mean troponin I levels in Child class A, B and, C were 0.0028 + 0.005, 0.0100 +
0.018, and 0.0098 £ 0.007 ng/mL (p = 0.004), respectively.

Conclusion: Serum troponin I level increases with more advanced stages in cirrhotic patients. This may
lead to the possibility that cirrhotic cardiomyopathy is more common in end stage liver diseases. The use of serum
troponin I to detect cirrhotic cardiomyopathy in clinical practice requires further study.
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INTRODUCTION

Hemodynamic change in cirrhotic patients was
characterized by hyperdynamic heart reflected by in-
crease in cardiac output, and heart rate, and decrease
in systemic vascular resistance'’. From the 2005 World
congress of gastroenterology in Montreal, the defini-
tion of cirrhotic cardiomyopathy is a cardiac dysfunc-
tion in cirrhotic patients characterized by impaired
contractile responsiveness to stress and/or altered di-
astolic relaxation with electrophysiological abnormali-
ties in the absence of other known cardiac disease®.
This condition can be diagnosed by the evidence of
systolic or diastolic dysfunction with some supportive
evidences such as abnormal electrophysiology, chro-
notropic response, prolonged QTc interval, increased
BNP, pro-BNP, or troponin I?). Nearly one third of the
patients with cirrhosis have evidence of cardiomyopa-
thy®. Furthermore, more than 80% of patients with
end stage of liver disease have parasympathetic or sym-
pathetic dysfunction characterized by abnormal re-
sponse of heart rate or blood pressure to physical ac-
tivity®.

Troponin is a complex consisting of troponin I,
T, and C protein which is essential for the process of
the calcium-mediated regulation of skeletal and car-
diac muscle contraction®. Troponin T contains the
binding site for tropomyosin and troponin C. The tropo-
nin [ is the inhibitor of actomyosin ATPase that inhib-
its muscle contraction. The binding of calcium to tropo-
nin C abolishes the inhibitory action of troponin on
actin filaments. Because troponin C isoform in car-
diac and skeletal muscles cannot be distinguished,
therefore, it is not specific to the cardiac injury®. Tro-
ponin [ and troponin T isoforms are dissimilar to the
other isoforms and specific to the cardiac muscle!’"'?.
The CK-MB assays are not specific for the heart
muscle. Itis also expressed in the skeletal muscle, the
gastrointestinal tract and the uterus of the pregnant
woman!Y.  Therefore, the troponin assays are more
specific to the cardiac muscle and have been used to
diagnose the cardiac injury since their first introduc-
tion in the early nineties.

Interestingly, Pateron ef al. found that there were
10 out of 32 cirrhotic patients without previous car-
diac disease who have elevated troponin I level from
their study which was correlated with lower stroke
volume index and ventricular mass index!¥. In pa-
tients with acute liver failure, Parekh ef al. showed

2012 The Relationship between Troponin I Level and Severity of Liver Cirrhosis

that the elevation of troponin I level was associated
with higher mortality rate and more severe of coma''¥,
Watt et al. showed that the elevation of troponin I level
can predict patients and graft survival in patients after
liver transplantation'®. And the recent study by Coss
E et al., serum troponin I level before liver transplan-
tation is associated with post-transplant cardiovascu-
lar events!”).

However, there are still small data about the rela-
tionship of serum troponin I level and the severity of
liver cirrhosis and its correlation with other clinical
parameters in cirrhotic patients. So the aim of this study
is to determine the relationship between troponin I level
and the severity of cirrhosis and other parameters. Of
note, cardiac troponin I isoform is used in this study
because it is less interfered by renal insufficiency than
cardiac troponin TU61%),

MATERIALS AND METHODS

Study patients

Seventy-nine cirrhotic patients who visited the
liver clinic at Ramathibodi hospital from 1 January to
31 December 2011 were enrolled in the cross-sectional
study. The inclusion criteria was cirrhotic patients older
than 18 years; liver cirrhosis was diagnosed by clini-
cal, imaging, transient elastography, and/or liver bi-
opsy. The exclusion criteria were the history of car-
diac diseases (such as acute coronary syndrome, con-
gestive heart failure, arrhythmia, valvular heart disease,
post cardiac surgery, myocarditis, pericarditis, post
percutaneous coronary intervention, post radiofre-
quency ablation, pacemaker implantation, and implant-
able cardioverter defibrillator shock), non-cardiac con-
dition that may have elevated serum cardiac troponin I
level (such as hypertensive crisis, pulmonary embo-
lism, COPD, rhabdomyolysis, sepsis, acute stroke, sub-
arachnoid hemorrhage, amyloidosis, post chemo-
therapy, seizure, diabetic ketotic acidosis, electrical
trauma), hepatocellular carcinoma, pregnancy, taking
medications that effect the QT interval, active alco-
holic, and patients who denied to participate the study.
Patient data including age, sex, height, weight, body
mass index, systolic blood pressure, diastolic blood
pressure, pulse rate, causes of cirrhosis, grading of as-
cites, and hepatic encephalopathy, severity of cirrho-
sis, underlying disease and current medication were
obtained. The study protocol was approved by the hos-
pital ethics committees.



Tangaroonsanti A, ef al.

Laboratory tests

Blood samples were obtained for complete blood
count, prothrombin time, INR, blood urea nitrogen,
creatinine, electrolyte, calcium, magnesium, phosphate,
liver biochemistry test, lipid profile, fasting blood sugar
and troponin I. Sera were store at -80oc and collected
for measurement of troponin I levels by chemilumi-
nescent microparticle immunoassay (CMIA). The as-
say was performed by biochemist blinded to the pa-
tient data.

Statistical Analysis

Results were presented in mean = SD. Univariate
analysis was performed with 7-test, non-parametric, or
Exact tests where appropriate. Correlation of troponin
I'level and parameters including the severity of cirrho-
sis (Child-Pugh and MELD score) was analyzed by
Pearson correlation test. Kruskal-Wallis test was used
for comparing troponin I level among 3 groups of cir-
rhosis according to Child-Pugh classification. P-value
less than 0.05 was defined as statistical significance.
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All statistic analyses were performed using PASW ver-
sion 18.

REsuLTS

Forty patients (50.6%) were male. Mean age was
60.8 £ 9.2 years. The etiologies of cirrhosis were
alcohol (39.2%), hepatitis C virus (22.8%), hepatitis
B virus (21.5%), NASH (8.9%), autoimmune liver
disease (5.1%), Wilson disease (1.3%), and HBV-HCV
coinfection (1.3%). Child class A, B and C were found
in 40 (50.6%), 34 (43%) and 5 (6.3%) patients, respec-
tively.

By univariate analysis, the factors significantly
associate with decompensated cirrhosis (defined by
Child B plus Child C group) were lower systolic blood
pressure (p = 0.025), lower diastolic blood pressure
(p = 0.004), hyponatremia (p <0.001), elevation of
troponin I level (»p = 0.015), prolonged QTc interval
(p <0.001), and male gender (p = 0.002).

Mean troponin I level in this study population was

Table 1. Clinical and laboratory data in compensated and decompensated cirrhotic patients.

Compensated Decompensated Univariate analysis
cirrhosis (n = 40) cirrhosis (n = 39) p-value
Age*(years) 62 (8.8) 59.6 (9.6) 0.252
Sex: male” 13 (32.5) 27 (69.2) 0.002
SBP*(mmHg) 129.2 (18.7) 119.1 (20.2) 0.025
DBP*(mmHg) 74.8 (10.2) 66.7 (13.6) 0.004
MELD score* 8.7 (1.8) 13 (2.8) <0.001
Creatinine* (mg/dL) 0.9 (0.2) 1(0.3) 0.134
Sodium* (mmol/L) 138.8 (2.9) 135.6 (3.8) <0.001
Potassium* (mmol/L) 4.1(0.3) 4.1 (0.5) 0.959
Magnesium* (mg/dL) 2.1 (0.4) 1.8 (0.2) 0.001
Troponin I* (ng/mL) 0.0028 (0.005) 0.0100 (0.17) 0.015
QTc interval* (ms) 427.2 (22.4) 456.2 (22.5) <0.001
*mean (SD); #n (%)
Table 2. QTc interval in cirrhotic patients.
Child-Pugh classification Mean (ms) Standard deviation (ms) Min (ms) Max (ms)
A 427.16 22.43 384 479
B 456.37 23.42 423 499
C 454.00 11.53 442 465
Total 440.63 26.63 384 499

(p <0.001)
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Table 3. Serum troponin I level in cirrhotic patients.

Child-Pugh classification Mean (ng/mL) SD (ng/mL) Min (ng/mL) Max (ng/mL)
A 0.0028 0.005 0 0.0028
B 0.0100 0.018 0 0.0910
C 0.0098 0.007 0 0.0210
Total 0.0064 0.013 0 0.0910
(p = 0.004)

Table 4. The correlation between troponin I level (ng/mL) with clinical and laboratory parameters.

SBP DBP Na K Corrected Mg MELD Child QTe
(mmHg) (mmHg) (mmol/L) (mmol/L) Ca (mg/dL) (mg/dL) score (msec)
r 0.025 -0.086 -0.062 0.239 0.161 -0.190 0.219 0.279 0.198
p-value 0.831 0.455 0.588 0.035 0.161 0.098 0.052 0.013 0.098
0.0064 +£0.013 ng/mL and the levels in Child class A, CONCLUSION

B and C, respectively were 0.0028 + 0.005, 0.0100 +
0.018, and 0.0098 + 0.007 ng/mL (p = 0.004). By
Pearson’s correlation coefficient, the troponin I level
significantly correlate with serum potassium (r = 0.24,
p =0.035), and Child-Pugh score (r=0.28, p=0.013)
(Table 1).

DiscussioN

Serum troponin I level has been used for making
the diagnosis of myocardial injury. Elevated troponin
I could be found in cirrhotic patients who had no his-
tory of cardiac disease and was related to lower stroke-
volume index and left ventricular mass'¥. It could
increase in acute liver failure and was associated with
more advanced hepatic coma (grade Il or [V) and death
rate’. In liver transplant patients, the pre-transplant
elevation of troponin I level could predict the post-
transplant patient mortality, graft loss'®, and cardio-
vascular events!”. In our study, we found that elevated
troponin I level was associated to the more severity of
cirrhosis according to Child-Pugh score and serum
potassium of cirrhotic patients. We hypothesize that
decompensated cirrhotic patients may have some de-
gree of myocardial injury more than the other. There-
fore, troponin I was increased in parallel to the wors-
ening of liver cirrhotic status. Aldosterone antagonist
is usually required in patients with decompensated cir-
rhotic. Thus, hyperkalemia-related to aldosterone an-
tagonist was correlated with the elevation of troponin
I level.

Elevated troponin I is one of addition criteria to
diagnose cirrhotic cardiomyopathy. It is associated to
the severity of cirrhosis and serum potassium in our
study.

REFERENCES

1. Kowalski H, Abelmann W. Cardiac output at rest in Laennec’s
cirrhosis. J Clin Invest 1953;32:1025-33.

2. Moller S, Henriksen JH. Cirrhotic cardiomyopathy. J hepatol
2010;53:179-90.

3. Karasu Z, Mindikoglu AL, Van Thiel DH. Cardiovascular
problems in cirrhotic patients. Turk J Gastroenterol 2004;15:
126-32.

4. Mohamed R, Forsey PR, Davies MK, et al. Effect of liver
transplantation on QT interval prolongation and autonomic
dysfunction in end-stage liver disease. Hepatology 1996;23:
1128-34.

5. Takeda S, Yamashita A, Maeda K, et al. Structure of the core
domain of human cardiac troponin in the Ca**-saturated form.
Nature 2003; 424:35-41.

6. Schreier T, Kedes L, Gahlmann R. Cloning, structural analy-
sis, and expression of the human slow twitch skeletal muscle/
cardiac troponin C gene. J Biol Chem 1990;265:21247-53.

7. Vallins WJ, Brand NJ, Dabhade N, ef al. Molecular cloning of
human cardiac troponin I using polymerase chain reaction.
FEBS Lett 1990;270:57-61.

8. Perry SV. Troponin I: inhibitor or facilitator. Mol Cell
Biochem 1999;190:9-32.

9. Katrukha A. Antibody selection strategies in cardiac troponin
assay. In: Wu AHB, editor. Cardiac markers. 2™ ed. Totowa
(NJ): Humana Press Inc., 2003. p. 173-85.



Tangaroonsanti A, ef al.

10.

I1.

12.

13.

14.

Larue C, Defacque-Lacquement H, Calzolari C, ef al. New
monoclonal antibodies as probes for human cardiac troponin
I: epitopic analysis with synthetic peptides. Mol Immunol
1992;29:271-8.

Filatov VL, Katrukha AG, Bulargina TV, et a/. Troponin: struc-
ture, properties, and mechanism of functioning. Biochemis-
try (Mosc) 1999;64:969-85.

Anderson PA, Malouf NN, Oakeley AE, ef al. Troponin T
isoform expression in humans. A comparison among normal
and failing adult heart, fetal heart, and adult and fetal skeletal
muscle. Circ Res 1991;69:1226-33.

Mair J. Cardiac troponin I and troponin T: are enzymes still
relevant as cardiac markers? Clin Chim Acta 1997; 257:99-
115.

Pateron D, Beyne P, Laperche T, ef al. Elevated circulating

15.

16.

17.

18.

\103

THAT J GASTROENTEROL 2012
Vol. 13 No. 2
May - Aug. 2012

cardiac troponin I in patients with cirrhosis. Hepatology 1999;
29:640-3.

Parekh NK, Hynan LS, De Lemos J, et al. Elevated troponin
I levels in acute liver failure: Is myocardial injury an integral
part of acute liver failure? Hepatology 2007;45:1489-95.
Watt KD, Coss E, Pedersen RA, ef al. Pretransplant serum
troponin levels are highly predictive of patient and graft sur-
vival following liver transplantation. Liver Transpl 2010;16:
990-8.

Coss E, Watt KD, Pedersen R, et al. Predictors of cardiovas-
cular events after liver transplantation: a role for pretransplant
serum troponin levels. Liver Transpl 2011;17:23-31.

Jaffe AS, Babuin L, Apple FS. Biomarkers in acute cardiac
disease: the present and the future. J Am Coll Cardiol 2006;48:
1-11.




<<
  /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 1.4
  /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


