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Abstract

Introduction: Silent myocardial ischemia can be detected using cardiac stress testing. Present study has been carried out by
treadmill testing to determine the incidence of the ischemic heart disease (IHD) in asymptomatic individuals with risk factors
for coronary artery disease (CAD) and to find out any correlation between multiple CAD risk factors and incidence of IHD in
asymptomatic individuals.

Materials and Methods: Eighty-nine asymptomatic patients (age ranges between 20 and 70 years) with important risk factors
for CAD were subjected to exercise stress testing (EST).

Results: In total, 21 (23.6%) patients had shown positive treadmill stress test from the study group (89 patients). Maximum
number of patients having diabetes mellitus as a sole risk factor (28%) showed positive treadmill test results. Treadmill test was
positive in more number of patients having multiple risk factors as comparable to that of only one risk factor.

Conclusion: EST is a simple, easily reproducible, noninvasive, low-cost procedure with relatively good predictive value that
can be widely used for CAD detection in the general population. The goals of screening are to improve the quality-of-life and

life expectancy through the early detection of CAD.
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INTRODUCTION

Mostly, patients of myocardial infarction (MI) present
with significant symptoms and come to the hospital
for treatment. However, some individuals have an
asymptomatic MI that is identified by the presence of
Q-waves in electrocardiogram (ECG). The proportion of
silent MIs ranges from 22% to 40%.'

Noncommunicable diseases are responsible for most of
the mortalities in today’s world, and just over half of these
are as a result of ischemic heart disease (IHD). The costs
of treating this disease and the indirect costs resulting
from lost work and wages are substantial.?

Almost similar scenario is seen in Indian population
which is more prone for IHDs and most of the times; the
first episode is the fatal one. Various risk factors are held

responsible for the development of IHD that includes
hypertension, diabetes, smoking, dyslipidemia, obesity, etc.

Myocardial ischemia is defined as a transient and reversible
decrease in oxygen to myocardium, responsible for the
following events: Initially, hemodynamic changes followed
by kinetic changes (elevated end-diastolic left ventricular
pressure), metabolic (lactate production), electrical
(repolarization change), and clinical (chest pain) events.
Silent myocardial ischemia (SMI) is characterized by lack
of final clinical event.’

Due to its predictive power, exercise stress testing (EST)
has received much attention in recent years. Among
asymptomatic individuals, those with an abnormal ECG
response during exercise have a substantially higher risk
of developing manifest coronary heart disease than those
with a normal ECG response.*
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Functionally, EST determines whether the coronary
circulation can increase oxygen supply to the myocardium
in response to increased demands that are increased during
exercise by increases in systolic pressure, contractile state, and
heart rate.” It also assesses exercise capacity. In the absence
of anemia or disease in the lungs, petipheral circulation or
nervous system, the major determinant of exercise capacity
is thought to be the heart’s ability to increase its output.

SMI can be detected using cardiac stress testing. SMI has
been defined as exercise-induced ST depression of >1 mm
in the absence of coronary artery disease (CAD) symptoms.®
Patients with a resting ECG suggestive of ischemia or
infarction should undergo stress testing. Furthermore,
asymptomatic patients with diabetes and two or more
cardiovascular risk factors should also undergo stress testing.’

Present study has been carried out by treadmill testing
to determine the incidence of the IHD in asymptomatic
individuals with risk factors for CAD and to find out
any correlation between multiple CAD risk factors and
incidence of IHD in asymptomatic individuals.

MATERIALS AND METHODS

Present study was a cross-sectional observational type
of study undertaken at Teerthanker Mahaveer Medical
College and Research Center, Moradabad, Uttar Pradesh,
India from April 2012 to March 2014. We included
asymptomatic patients with risk factors for CAD (age
ranges between 20 and 70 years of age), attending out-
patient Department of Medicine in Teerthanker Mahaveer
Medical College and Research Centre, Moradabad.
Study has been approved by the Institutional Ethical
Committee. Informed consent was taken from each subject
participating in the study.

Thus, the study population includes randomly selected
asymptomatic patients with important risk factors for
IHD like chronic cigarette smoking, obesity, dyslipidemia,
Type 2 diabetes mellitus (DM), hypertension, family history
of myocardial ischemia at <60 years of age without ECG
evidence of IHD. Patients with the history of angina
pectoris, M1, Type 1 DM, morbid medical conditions like
chronic obstructive pulmonary disease, osteoarthritis,
thyrotoxicosis, severe hepatic, renal or metabolic disorders
and those patients unwilling to complete exercise test were
excluded from the study.

Each patient selected for this treadmill stress testing was
evaluated with a detailed history and physical examination
pertaining to CAD risk factors. Instructions were given to
patients regarding overnight fasting, discontinuation of

smoking 1 day before the EST. In addition, instructions
about modifying the doses of any medications were given.
Patients were told to wear comfortable loose clothing and
comfortable shoes. Laboratory investigations like complete
hemogram, urine analysis, liver and kidney function tests,
blood sugar levels, lipid profile, 12 lead ECG were done
on fasting blood sample of each patient.

Procedure

Treadmill testing was performed on asymptomatic
patients with risk factors for CAD. Just prior to testing,
pulse and blood pressure were recorded in the supine
and standing position, and 12¢ lead ECG was taken. The
entire procedure was explained to the patient in detail.
Patients were instructed to report immediately when they
experience unusual or significant symptoms (e.g., chest
pain, dizziness etc.) during exercise. Furthermore, patients
were also assured that they may request termination of
exercise prematurely, whenever necessary.®

Twelve ECG leads were recorded every minute, and
blood pressure was measured at rest and the end of each
step during exercise. Ventilatory oxygen consumption
was estimated by exercise duration expressed in multiples
of resting requirements (metabolic equivalents [METs]).
The test was stopped when one of the following end-
points was reached: Target heart rate, 85% of the
predicted heart rate (220 beats/min age in years); severe
fatigue; systolic blood pressure reduction; hypertensive
response (systolic blood pressure increase 0.250 mmHg
and/or diastolic blood pressure 0.115 mmHg).

Results in the form of total exercise time, percentage of
maximum heart rate achieved, exercise tolerance, work
done in METs, the hemodynamic response, arrhythmias,
and chronotropic response were noted.

Interpretation was done as per guidelines of Darrow

(1999).°

RESULTS

Eighty-nine asymptomatic patients (age ranges between 20
and 70 years) with important risk factors for CAD were
subjected to EST in Teerthanker Mahaveer Medical College
and Research Center, Moradabad, Uttar Pradesh.

64.04% patients were in the age group of 50 years and
above, and 35.96% were below 50 years (Table 1 and
Figure 1).

The treadmill test was done in all patients showing any of
the above-mentioned risk factors.
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Table 1: Distribution of cases according to risk
factors

Risk factor Total cases
DM 41
Hypertension 39
Smoking 16
Dyslipidemia 14
Family history of IHD 7
Obesity 15

IHD: Ischemic heart disease, DM: Diabetes mellitus

Table 2: Results of the treadmill test (age-wise
distribution)

Age (years) Positive EST Negative EST Total
20-29 - 4 4
30-39 2 5 7
40-49 5 16 21
50-59 6 21 27
60-69 8 22 30
270 - - -
Total 21 68 89

EST: Exercise stress testing

Table 3: Results of treadmill test (risk factor-wise
distribution)

Risk factor Positive EST (%) Negative EST Total
Diabetes mellitus

Isolated 7 (28) 18 25

>1 risk factor 8 (50) 8 16
Hypertension

Isolated 5(18.5) 22 27

>1 risk factor 5(41.7) 7 12
Smoking

Isolated 1(14.3) 6 7

>1 risk factor 2(22.2) 7 9
Dyslipidemia

Isolated 1(20) 4 5

>1 risk factor 2(22.2) 7 9
Family history of IHD

Isolated 0 3 3

>1 risk factor 1(25) 3 4
Obesity

Isolated 1(14.3) 7 8

>1 risk factor 1(12.5) 6 7

EST: Exercise stress testing, IHD: Ischemic heart disease

In total, 21 (23.6%) patients had shown positive treadmill
stress test from the study group (89 patients). Of 21
positive treadmill tests, 14 patients (66.7%) were above the
age group 50 years (Table 2, Figure 2).

Table 3 shows that the maximum number of patients
having DM as a sole risk factor (28%) showed positive
treadmill test results. Also from Table 3, it seems very
clear that treadmill test was positive in more number
of patients having multiple risk factors as comparable
to that of only one risk factor. It shows that there are
more chances of having underlying IHD in asymptomatic
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Figure 1: Distribution of cases according to risk factors
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Figure 2: Results of the treadmill test (age-wise distribution)

patients with multiple risk factors for coronary heart
disease as comparable to that of single risk factor for
the same.

DISCUSSION

In today’s world, the EST is an important simple, easily
reproducible, noninvasive investigation for assessing
myocardial ischemia that may help to diagnose and for
treatment of patients of CAD.

Silent CAD is an important cause of premature death of
patients. In approximately 18% of patients with CAD,
sudden death is the first and only manifestation.’

Main risk factors for IHD are DM, smoking, hypertension,
obesity, family history, and dyslipidemia. In patients with
DM, CAD is the main cause of mortality and accounts
for more than 75% of deaths. SMI is even more frequent,
leading to delayed diagnosis and at the time of the
diagnosis, disease presents with a more advanced stage.’
Endothelial dysfunction secondary to DM leads to an
inappropriate coronary flow response to increasing
metabolic needs of myocardium. Increased threshold
of pain perception in diabetic patients, (probably due
to enhanced beta-endorphins) and impaired autonomic
nervous system may also contribute. The prevalence of
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SMI in the diabetic population is variable ranging from
13% to 56%.1%!

Smoking (a major IHD risk factor) can induce atherogenesis
by carbon monoxide production, stimulates adrenergic
system by nicotine thus raising both blood pressure and
myocardial oxygen demand. Smoking also induces fall
in protective high-density lipoprotein.'* All the above-
mentioned risk factors can induce atherogenesis directly
or indirectly.

Agarwal et al. (1981) studied 50 subjects and observed
positive stress test in 22% cases investigated with
important coronary risk factors of age group 40-62 years."
Wackers ez al. (2004) investigated 1123 asymptomatic
subjects with DM (age ranges between 50 and 75 years).
The subjects undergone cither stress testing and clinical
follow-up or follow-up only. They observed that total
113 patients were having silent ischemia including 83
with regional myocardial perfusion abnormalities.'*
According to Wahab (2005), prevalence of IHD increases
with advancing age. Diabetes poses a substantial threat
for development of IHD. If hypertension is also
associated, it will substantially increase the risk of both
micro-vascular and macro-vascular complications.
Decrease in mean systolic blood pressure (10 mmHg) was
associated with 12% reduction in risk for any complication
related to diabetes, 15% to death and 11% for ML

In the present study, 89 asymptomatic patients with
important risk factors for CAD were subjected to EST.
23.6% patients showed positive EST, which is neatly similar
to that of Agarwal ez al. (22%)," Wackers et al. (22%)."

EST is beneficial in patients at high risk of CAD to
determine prognosis and for identifying individuals who
may benefit from revascularization. Hatly screening and
intervention in patients with silent ischemia may improve
long-term survival.'®

Patients with a good exercise time on EST should be instructed
to report persistent symptoms and for modifications in
lifestyle to decrease effects of risk factors. Longer exercise
capacity on the treadmill was protective of cardiac events
and mortality."” In a recent study of 9191 patients, proved
that reduced exercise capacity on EST was associated with
increased risk for cardiovascular events.'®

In the present study, there was increasing trend of
positive EST with age which was in accordance to study
of Wahab'® In the present study, maximum patients of
DM (28%) had positive EST. We can conclude that DM
is the most important risk factor for IHD. We have not

compared our results with gold standard method that is
coronary angiography. Further studies are recommended
for evaluating the EST along with comparison with more
definitive procedures.

Therefore, early CAD diagnosis can be achieved by
screening of SMI, progress in detection, and treatment
of CAD can be helpful, which will lead to more effective
management and a decrease in cardiovascular complications
and mortalities.

CONCLUSION

EST is a simple, easily reproducible, noninvasive, low-
cost procedure with relatively good predictive value that
can be widely used for CAD detection in the general
population. The goals of screening are to improve the
quality-of-life and life expectancy through the early
detection of CAD.

REFERENCES

1. Sheifer SE, Manolio TA, Gersh BJ. Unrecognized myocardial infarction.
Ann Intern Med 2001;135:801-11.

2. Mead WF. Is exercise tolerance testing indicated for diagnoses and/or
screening in family practice? Anaffirmative view. J Fam Pract 1989;28:473-6.

3. Barthelemy O, Le Feuvre C, Timsit J. Silent myocardial
ischemia screening in patients with diabetes mellitus. Arq Bras
Endocrinol Metabol 2007;51:285-93.

4. McNeer JF, Margolis JR, Lee KL, Kisslo JA, Peter RH, Kong Y, ef al. The
role of the exercise test in the evaluation of patients for ischemic heart
disease. Circulation 1978;57:64-70.

5. Sonnenblick EH, Ross J Jr, Braunwald E. Oxygen consumption
of the heart. Newer concepts of its multifactoral determination.
Am J Cardiol 1968;22:328-36.

6. Rutter MK, Wahid ST, McComb JM, Marshall SM. Significance
of silent ischemia and microalbuminuria in  predicting
coronary events in asymptomatic patients with type 2 diabetes.
J Am Coll Cardiol 2002;40:56-61.

7.  Tabibiazar R, Edelman SV. Silent ischemia in people with diabetes:
A condition that must be heard. Clin Diabetes 2003;21:5-9.

8. Edeward KC. Prepration and precautions. In: Textbook of Exercise
Electrocardiography-Practical ~ Approach. 2" ed.  Baltimore:
Williams & Wilkins; 1984. p. 34-9.

9.  Darrow MD. Ordering and understanding the exercise stress test. Am Fam
Physician 1999;59:401-10.

10.  Prevalence of unrecognized silent myocardial ischemia and its association
with atherosclerotic risk factors in noninsulin-dependent diabetes mellitus.
Milan Study on Atherosclerosis and Diabetes (MiSAD) Group. Am J
Cardiol 1997,79:134-9.

11.  Vanzetto G, Halimi S, Hammoud T, Fagret D, Benhamou PY,
Cordonnier D, et al. Prediction of cardiovascular events in clinically
selected high-risk NIDDM patients. Prognostic value of exercise stress
test and thallium-201 single-photon emission computed tomography.
Diabetes Care 1999;22:19-26.

12. Park K. Non-communicable diseases and conditions. In: Text Book of
Preventive and Social Medicine. 17" ed. Jabalpur: Banarsidas Bhanot
Publishers; 2003. p. 273-9.

13.  Agarwal BL, Gupta OP, Gupta VK. Stress testing in asymptomatic subjects
with important coronary risk factors. Indian Heart J 1981;33:247-50.

14.  Wackers FJ, Young LH, Inzucchi SE, Chyun DA, Davey JA, Barrett EJ,

@cernational Journal of Scientific Study | September 2014 | Vol 2 | Issue GJ 94




Kumar and Singh: Screening for Silent Myocardial Ischemia

et al. Detection of silent myocardial ischemia in asymptomatic diabetic Circulation 2005;112 Suppl: 1311-6.

subjects: The DIAD study. Diabetes Care 2004;27:1954-61. 17.  Roger VL, Jacobsen SJ, Pellikka PA, Miller TD, Bailey KR, Gersh BJ.
15. Wahab MA. Predictors of silent myocardial ischemia in diabetics. Prognostic value of treadmill exercise testing: A population-based study in

Diabetologia 2005;49:1176-94. Olmsted County, Minnesota. Circulation 1998;98:2836-41.

18.  Peterson PN, Magid DJ, Ross C, Ho PM, Rumsfeld JS, Lauer MS, et al.
Association of exercise capacity on treadmill with future cardiac events in
patients referred for exercise testing. Arch Intern Med 2008;168:174-9.

16. Sorajja P, Chareonthaitawee P, Rajagopalan N, Miller TD, Frye RL,
Hodge DO, et al. Improved survival in asymptomatic diabetic patients with
high-risk SPECT imaging treated with coronary artery bypass grafting.

How to cite this article: Kumar A, Singh VK. Screening for Silent Myocardial Ischemia by Application of Exercise Stress Test: An
Observational Cross Sectional Study. Int J Sci Stud 2014;2(6):91-95.

Source of Support: Nil, Conflict of Interest: None declared.

95 Llnternational Journal of Scientific Study | September 2014 | Vol 2 | Issueﬂ





<<
  /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


