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Abstract: Sudden cardiac death (SCD) is a rare yet devastating
event that can occur in young athletes. Although hypertrophic
obstructive cardiomyopathy is the most common cause of SCD,
some other genetic abnormalities have been identified as
proarrhythmic. However, there is not routine screening for
these other genetic abnormalities. Furthermore, consumption
of caffeine, stimulant medication, or prolonged exercise can
potentiate the underlying arrhythmic potential. In the event of
SCD, advanced cardiac life support (ACLS) should be per-
formed immediately and exactly. The authors present a case of
an otherwise healthy young male who collapsed during a
marathon and could not be resuscitated despite aggressive
measures. After aggressive resuscitative efforts, the patient
ultimately expired. A postmortem autopsy revealed no cardiac
structural abnormalities, and the cause of death was deter-
mined to be cardiac arrhythmia of undetermined etiology.
Postmortem genetic testing revealed a heterozygous variation
in calcium voltage-gated channel auxiliary subunit beta 2
(CACNB2), a gene associated with arrhythmia and calcium
channelopathy. Toxicology showed therapeutic levels of
amphetamine. This case highlights the eminent risk of cardiac
death in young athletes with proarrhythmic genetic variations,
especially in the setting of endurance sport.

Sudden cardiac death (SCD) is a rare but tragic event that can
occur in endurance sport athletes [1]. It is usually caused by
underlying cardiac structural or electrical abnormalities,
which can sometimes be detected by preparticipation
screening. However, in some cases, the underlying cause
remains unknown. We present a case of an otherwise
healthy young male runner who collapsed during a mara-
thon and could not be resuscitated despite aggressive
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measures. This case highlights several principles important
to emergency medicine and acute care, including: (1) the
need for preparticipation screening in endurance sporting
events, which commonly have little to no minimum required
screening for entry; (2) the risk of genetic variants of unde-
termined significance (VUS) in young athletes with known
family history; and (3) precautions for athletes who are
prescribed stimulants for attention deficit disorder. This
case is reported with the informed consent of next of kin.

Case description

A 22-year-old male presented to the emergency department
via emergency medical services (EMS) after collapsing near
the end of a marathon. Reportedly, just 2min prior to his
collapse, he had been running at his race pace and was alert
and oriented. A police officer was posted nearby and observed
the collapse. The officer began CPR, and EMS was summoned.
EMS reported that the patient was pulseless upon their
arrival, and CPR was continued. An intravenous (IV) catheter
access was obtained, and one mg of epinephrine and a 200 cc
fluid bolus were administered. Despite best efforts, intubation
failed at the scene due to a significant amount of blood in the
mouth and oropharynx due to dental fracture and facial
abrasion from falling prone. As they were about to administer
electricity, the patient regained weak return of spontaneous
circulation (ROSC), and the patient was delivered to the
emergency room, which was approximately 1.9 miles away.
An intraosseous catheter was placed in transit.

On arrival at the hospital, the patient had a Glasgow
Coma Scale (GCS) of 8. His vital signs included: heart rate 164;
respiratory rate 40 breaths per minute; blood pressure
125/46 mmHg; and oxygen saturation 84 %. Venous blood gas
revealed a pH of 7.1. Electrocardiogram (ECG) tracing upon
arrival showed sinus tachycardia with a short PR interval and
a complete right bundle branch block, as shown in Figure 1.
He exhibited some respiratory effort, but it was very shallow
and tachypneic. His gag reflex was moderate, but he was not
protecting his airway well. Endotracheal intubation was
performed utilizing the rapid-sequence intubation technique.
Proper positioning of the tube was confirmed. iStat analysis
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showed hyperkalemia to be at 5.8 mmol/L. He received mul-
tiple doses of epinephrine, calcium gluconate, and lactated
ringer solution. Multiple electrolyte derangements were
identified via laboratory analysis (Table 1).

He seemed to stabilize initially enough for a computed
tomography (CT) scan of the head, which did not show any
acute abnormality either as a source of his symptoms or as a
sequela from any traumatic injury. While the patient was
being scanned, a brief interview with the family was con-
ducted, which revealed that the patient’s medical history
was only significant for attention deficit hyperactivity dis-
order (ADHD) and he had no known cardiac conditions. At
this time, there was no known family history of cardiac
death or dysrhythmia. The patient had trained for at least
6 months for the marathon. They reported that the patient
took an Adderall (amphetamine and dextroamphetamine)
and a caffeinated “energy shot” before the race, which would
have been approximately 3% h before his collapse.

Over the next 30 min, the patient started to demonstrate
softer blood pressures with a slowing heart rate. ECG showed a
nonspecific intraventricular conduction block that seemingly
replaced or overrode the right bundle branch block previously
identified. The ST segment elevation was now present in limb
leads II, I1I, aVF, V4, V5, and V6, indicating inferior and lateral
infarction as shown in Figure 2. His pulse became thready, and
a central line was placed to further resuscitate. Norepineph-
rine 0.1 mcg/kg/min was administered, which did not improve
his pressures. Shortly thereafter, the patient’s pulse flatlined,
and cardiopulmonary resuscitation (CPR) was restarted. Mul-
tiple rounds of epinephrine and other code medications were
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Table 1: The chemistry panel obtained upon admission to the emergency
department with reference ranges.

Chemistries Reference range

Sodium: 138 mmol/L 137-146 mmol/L

Potassium: 5.8 mmol/L 3.5-5.0 mmol/L
CO,: 14 mmol/L 19-30 mmol/L
Glucose: 131 mg/dL 65-99 mg/dL
BUN: 28 mg/dL 8-20 mg/dL
Creatinine: 2.2 mg/dL 0.77-1.35 mg/dL
Lactic acid (plasma): 11.9 mmol/L 0.5-2.0 mmol/L

56-356 unit/L
0.00-0.04 ng/mL

Creatinine kinase: 1,024 unit/L
Troponin 0.24 ng/mL

BUN, blood urea nitrogen.

administered without ROSC, and he remained in pulseless
electrical activity. After all that could feasibly be done, the
patient expired.

Postmortem analysis

Pertinent findings at postmortem examination were
severely congested and edematous lungs, which is likely
consistent with prolonged CPR. There was no evidence of
trauma. Genetic testing for mutations that cause cardiac
arrhythmias and cardiomyopathies revealed a variant in
calcium voltage-gated channel auxiliary subunit beta 2
(CACNB2). This gene encodes a subunit of a voltage-
dependent calcium channel protein that is a member of
the voltage-gated calcium channel superfamily. Mutations in
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Figure 1: The 12-lead electrocardiogram (ECG) tracing upon admission to the emergency department demonstrating sinus tachycardia with a short PR

interval and a complete right bundle branch block.
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Figure 2: The 12-lead electrocardiogram (ECG) tracing 1 h after admission to the emergency department showing a nonspecific intraventricular
conduction block that seemingly replaced or overrode the right bundle branch block previously identified. ST segment elevation was now presentin limb

leads II, III, aVF, V4, V5, and V6, indicating inferior and lateral infarction.

this gene are associated with Brugada syndrome and
autosomal-dominant short QT syndrome (SQTS) [2-4].

Alternatively spliced variants encoding different iso-
forms have been described [5]. Toxicology on postmortem
femoral blood was positive for therapeutic levels of amphet-
amine. Histologic examination of the organs revealed pul-
monary hemorrhages, also thought to be from resuscitative
efforts, and there was no evidence of significant natural dis-
ease that would cause death. The vitreous electrolyte abnor-
malities are mild and were thought to be consistent with
someone participating in a marathon and normal postmor-
tem changes. The conclusive cause of death was determined
to be cardiac arrhythmia of undetermined etiology.

Family history included a brother with Wolf-Parkinson—
White syndrome and a maternal grandmother with hyper-
trophic obstructive cardiomyopathy. However, both relatives’
conditions were discovered after the patient’s death. With this
family history along with the patient’s heterozygosity for a
mutation in CACNB2, the patient’s participation in prolonged
exertional activity in combination with severe electrolyte
derangements in the setting of caffeine and amphetamine
stimulants likely culminated in sudden deadly arrhythmia.

Discussion

SCD of a young athlete is a devastating event that has far-
reaching implications for the individual, their family, and the
wider community [1]. SCD in young athletes is usually caused by

underlying cardiac structural or electrical abnormalities,
which can be detected by preparticipation screening. However,
in some cases, the definite underlying cause remains unknown.

Endurance sports can place significant stress on the car-
diovascular and respiratory systems, and underlying health
issues such as hypertension, coronary artery disease, or
asthma may increase the risk of sudden cardiac events or
respiratory failure [6]. Therefore, preparticipation screening
isan essential step in identifying athletes who may be at risk of
developing a medical emergency during endurance sporting
events [7]. Guidelines consistently agree that preparticipation
screening for cardiovascular abnormalities in competitive
athletes should include history and physical examination
focused on assessing cardiac risk. Furthermore, the American
Heart Association and American College of Cardiology (AHA/
ACC) recommend use of the AHA/ACC 14-point screening
guideline [8] in conjunction with history and physical exami-
nation to detect or raise suspicion of genetic/congenital car-
diovascular abnormalities. Some studies have provided strong
evidence in support of a preparticipation 12-lead ECG. Hy-
pertrophic cardiomyopathy (HCM) is the leading cause of SCD
in athletes. However, preparticipation ECG screening has been
criticized for failing to meet cost-effectiveness thresholds, in
part because of high false-positive rates [9]. In this case, the
patient was not aware of a significant family history of heart
conditions that could lead to dysrhythmia, nor did he complain
of any symptoms.

Advanced Cardiac Life Support (ACLS) is a set of evidence-
based guidelines designed to provide healthcare providers
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with a structured approach to managing cardiac arrest and
other life-threatening cardiovascular emergencies [10]. The
principles of ACLS emphasize the importance of rapid recog-
nition and intervention, including the use of immediate CPR
and airway management in the setting of SCD. In retrospect,
ACLS was followed in this case, including nearly immediate
CPR by the police officer and early ROSC. Therefore, the ability
to restore sustained cardiac activity in this patient was su-
perseded by a combination of derangements in physiology and
possibly structure, which was: 1) difficult to identify in the
acute scenario with little to no history; 2) difficult to correct in a
timely manner due to severe electrolyte derangement over the
course of hours of rigorous exercise; and 3) cardiac infarction.

Genetic VUS are variations in DNA that have been
identified but have not yet been linked to a specific disease.
In young athletes with known family history of cardiac dis-
orders and VUS, there is a potential risk of SCD during sports
participation, even if there are no apparent symptoms or
abnormal findings on physical examination [11]. As such,
genetic testing and screening should be considered in young
athletes with a family history of cardiac disorders, particu-
larly in those with VUS, to identify those who may be at risk
of SCD and require further evaluation or intervention before
participating in sports. Further investigation is needed to
evaluate the efficacy or necessity for genetic testing before
sport participation. Preparticipation screening should be re-
emphasized as a requirement to identify high-risk in-
dividuals who require further evaluation or treatment
before participating in such events, ultimately improving
the safety and well-being of all participants.

Studies have identified eight different categories of a
condition known as Brugada Syndrome (BS) (BS1 to BS8),
which are associated with specific genetic mutations in
the SCN5A, GPD1-L, CACNA1lc, CACNB2b, SCN1B, KCNE3,
SCN3B, and HCN4 genes. The majority of individuals with
BS do not exhibit any symptoms. However, the primary
clinical indication of this syndrome is the presence of
polymorphic ventricular tachycardia, which can degen-
erate to ventricular fibrillation (VF) and SCD. Diagnosing
this condition is challenging, and it involves analyzing not
only the patient’s ECG for abnormalities but also consid-
ering their clinical and demographic information. Mo-
lecular genetic testing has proven to be a useful method, as
it can identify mutations in 20-38 % of patients with BS
[12]. The ECG findings in BS are characterized by ST
segment elevation in the right precordial leads (V1-V3).
The ST segment elevation is typically coved in shape and is
often associated with a negative T wave. The ECG changes
can be transient and may be unmasked or augmented by
pathophysiologic changes such as electrolyte derange-
ment [13]. Patients with known risk for BS can undergo
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testing and if confirmed have an intracardiac defibrillator
(ICD) implanted [14].

The patient also had therapeutic levels of amphetamine
on postmortem toxicology screening. Amphetamine is a stim-
ulant drug that can cause tachycardia, hypertension, and ar-
rhythmias. Amphetamine is commonly utilized by athletes to
improve performance and endurance; however, in this case,
the patient was prescribed the medication for ADHD. There is
an AHA/ACC recommendation for baseline ECG for patients
with ADHD starting stimulants with a known cardiac risk
factors [15]. This recommendation conflicts with the American
Academy of Pediatrics recommendation [16]. However, in
healthy persons, the present recommendation is limited to
history and physical examination before starting stimulant
medications, with an emphasis on the identification of risk
factors for sudden death, but it does not routinely recommend
electrocardiographic screening or cardiac subspecialist
consultation unless indicated by history or physical exami-
nation findings. While it is unclear to what degree amphet-
amine use contributed to the patient’s arrhythmia and
subsequent cardiac arrest, it is important to consider the po-
tential risks of drug use in young athletes, especially in com-
bination with caffeine. Caffeine is thought to potentiate the
effects of amphetamine and has been shown to increase
amphetamine-induced death in murine studies [17]. Therefore,
athletes with ADHD who are prescribed stimulant medication
should undergo a thorough medical evaluation and cardiac
screening before engaging in strenuous exercise or sports and
avoid concomitant use of caffeine to prevent SCD or severe
electrolyte imbalances [18]. Adequate hydration and electro-
lyte replacement are also essential to prevent electrolyte im-
balances, which can be life-threatening. Ultimately, it is crucial
for athletes with ADHD to be evaluated and cleared by a
physician to ensure that they can safely participate in sports
while managing their condition and medication.

Conclusions

SCDisarare but devastating event that can occur in endurance
sport athletes. The postmortem examination revealed a
variant in CACNB2 that is thought to be associated with BS and
could be a contributing factor to this patient’s SCD. This case
underscores the need for further research and enhanced
preventive measures to decrease the incidence of SCD in ath-
letes and draws attention to the variety of factors that must be
considered. Additionally, precautions should be taken for
athletes who are prescribed stimulants for ADHD. In evalu-
ating young patients for sports participation, emphasis should
be given to prevention, early recognition, and appropriate
management of SCD.



DE GRUYTER

Research funding: None reported.

Author contributions: All authors provided substantial
contributions to conception and design, acquisition of data,
or analysis and interpretation of data; all authors drafted the
article or revised it critically for important intellectual content;
all authors contributed to the analysis and interpretation of
data; all authors gave final approval of the version of the
article to be published; and all authors agree to be accountable
for all aspects of the work in ensuring that questions related to
the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Conflicts of interests: None reported.

Ethical approval: The Rocky Vista University Institutional
Review Board (IRB) approved this report (RVU IRB# 2022-172)
and considered it exempt from full IRB investigation on the
basis of its retrospective and anonymous nature.

References

1. Emery MS, Kovacs RJ. Sudden cardiac death in athletes. JACC Heart Fail
2018;6:30-40.

2. Gourraud B, Barc], Thollet A, Le Marec H, Probst V. Brugada syndrome:
diagnosis, risk stratification and management. Arch Cardiovasc Dis
2017;110:188-95.

3. Lupoglazoff JM, Denjoy I. Familial short QT syndrome. Rev Prat 2007;57:
121-5.

4. Fagerberg L, Hallstrom BM, Oksvold P, Kampf C, Djureinovic D,
Odeberg J, et al. Analysis of the human tissue-specific expression by
genome-wide integration of transcriptomics and antibody-based
proteomics. Mol Cell Proteomics 2014;13:397-406.

5. ZhongR,Zhang F,Yang Z,LiY, Xu Q, Lan H, et al. Epigenetic mechanism
of L-type calcium channel B-subunit downregulation in short QT human
induced pluripotent stem cell-derived cardiomyocytes with CACNB2
mutation. Europace 2022;24:2028-36.

6. Drezner JA, O’Connor FG, Harmon KG, Fields KB, Asplund CA, Asif IM,
et al. AMSSM position statement on cardiovascular preparticipation
screening in athletes: current evidence, knowledge gaps,
recommendations and future directions. Curr Sports Med Rep 2016;15:
359-75.

1.

12.

Seely et al.: Sudden cardiac death in a young male endurance athlete —— 465

. Dennison R, Kerkhof DL, Honda T, Calatroni R, Corrado GD. Feasibility of

a novel strategy for cardiovascular screening during the
preparticipation physical examination. Clin J Sport Med Off ] Can Acad
Sport Med 2021;31:407-13.

. Maron BJ, Levine BD, Washington RL, Baggish AL, Kovacs R}, Maron MS.

Eligibility and disqualification recommendations for competitive
athletes with cardiovascular abnormalities: task force 2:
preparticipation screening for cardiovascular disease in competitive
athletes: a scientific statement from the American Heart Association
and American College of Cardiology. ] Am Coll Cardiol 2015;66:2356-61.

. Asif IM, Drezner JA. Sudden cardiac death and preparticipation screening:

the debate continues-in support of electrocardiogram-inclusive
preparticipation screening. Prog Cardiovasc Dis 2012;54:445-50.

. Good JJ, Rabener MJ. ACLS interventional skills: are we as good as we

should be? JAAPA Off | Am Acad Physician Assist 2021;34:40-5.
Harmon KG. Incidence and causes of sudden cardiac death in athletes.
Clin Sports Med 2022;41:369-88.

Lippi G, Montagnana M, Meschi T, Comelli I, Cervellin G. Genetic and
clinical aspects of Brugada syndrome: an update. Adv Clin Chem 2012;
56:197-208.

. Brugada J, Campuzano O, Arbelo E, Sarquella-Brugada G, Brugada R.

Present status of Brugada syndrome: JACC state-of-the-art review. ] Am
Coll Cardiol 2018;72:1046-59.

. Monasky MM, Micaglio E, D’Imperio S, Pappone C. The mechanism of

ajmaline and thus Brugada syndrome: not only the sodium channel.
Front Cardiovasc Med. 2021;8:782596.

. Vetter VL, Elia J, Erickson C, Berger S, Blum N, Uzark K, et al.

Cardiovascular monitoring of children and adolescents with heart
disease receiving medications for attention deficit/hyperactivity
disorder [corrected]: a scientific statement from the American Heart
Association Council on Cardiovascular Disease in the Young Congenital
Cardiac Defects Committee and the Council on Cardiovascular Nursing
[published correction appears in Circulation. 2009;120(7):e55-9].
Circulation 2008;117:2407-23.

. Perrin JM, Friedman RA, Knilans TK. Black box working group; section

on cardiology and cardiac surgery. Cardiovascular monitoring and
stimulant drugs for attention-deficit/hyperactivity disorder. Pediatrics
2008;122:451-3.

. Derlet RW, Tseng JC, Albertson TE. Potentiation of cocaine and

d-amphetamine toxicity with caffeine. Am ] Emerg Med 1992;10:211-6.

. Castells X, Blanco-Silvente L, Cunill R. Amphetamines for attention

deficit hyperactivity disorder (ADHD) in adults. Cochrane Database Syst
Rev 2018;8:CD007813.



	Sudden cardiac death in a young male endurance athlete
	Case description
	Postmortem analysis

	Discussion
	Conclusions
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /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 false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


