Case Rep Neurol 2024;16:115-121

DOI: 10.1159/000538950 © 2024 The Author(s). OPEN
Received: November 27, 2023 Published by S. Karger AG, Basel ACCESS
Accepted: April 13, 2024 www.karger.com/crn

Published online: April 23, 2024

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 International License
(CC BY-NQ) (http://www.karger.com/Services/OpenAccessLicense). Usage and distribution for commercial
purposes requires written permission.

Single Case - General Neurology

High Doses of Caffeine-Induced Cerebral
Infarction Leading to Partial Locked-In
Syndrome in a Young Adult: A Novel
Association?

b

Vijay Sinha? LocLam® Michael V. Nguyen® ¢

aTIRR Memorial Hermann Rehabilitation and Research, Houston, TX, USA; PH. Ben Taub
Department of Physical Medicine and Rehabilitation, Baylor College of Medicine, Houston, TX,
USA; “Department of Physical Medicine and Rehabilitation, University of Texas Health Science
Center at Houston, Houston, TX, USA

Keywords
Locked-in syndrome - Caffeine - Cerebrovascular incident - Hemorrhagic conversion - Brain
injury

Abstract

Introduction: This is a case of a 30-year-old male with no prior medical conditions presented
to the emergency department for presumed seizures after ingesting 900 mg of caffeine via
pre-workout drinks and pills. Case Presentation: The patient was described as having
nearly 15 min of generalized seizure activity observed by emergency medical service,
requiring midazolam. A head computerized tomography (CT) demonstrated a possible
thrombus, and further, CT angiography and CT perfusion confirmed a basilar artery oc-
clusion. He was treated with tissue plasminogen activator and underwent thrombectomy
achieving TICI grade 3 in the left posterior cerebral artery and TICI grade 2b in the superior
cerebellar artery. Unfortunately, the patient experienced a hemorrhagic conversion leading
to an incomplete locked-in syndrome. Conclusion: This case report suggests a novel
association between energy drinks and caffeine supplements as potential etiologies for
rapid onset on cerebrovascular incidents.
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Introduction

Locked-in syndrome (LIS) is a rare neurological condition characterized by paralysis of
almost all voluntary muscles while maintaining intact cognitive functions [1]. LIS diagnosis
requires understanding of neuroanatomy and the awareness of the patient’s cognitive status.
Current research has shown that neurobehavioral and actigraphy assessments, along with
neurological imaging, can support diagnosis, but limitations still exist [1-4].

The cause of LIS often varies and is typically associated with brainstem strokes such as
basilar artery or vertebral artery occlusions, traumatic brain injuries involving brainstem
contusion or vertebrobasilar axis dissection, and encephalitis [1]. Chemically induced LIS
mechanisms are particularly understudied, with majority of evidence derived from case
reports. There have been reports of cocaine use being associated with the development of LIS
[5]. Certain toxins such as curare can mimic the locked-in state [6] and highlights the need of
toxicology testing for patients in which the onset of LIS has no clear trigger. Multiple sub-
stances and their interactions may play roles in causing LIS as the main or subsequent
consequence, and new research efforts should be made to identify them.

The market for energy drinks and supplements is ever growing. Many contain caffeine,
one of the most common psychoactive substances consumed on the planet. Controlled
caffeine consumption has been associated with positive health outcomes such as reduced risk
of cognitive impairment [7]; however, the specific drink or supplement with which it is
consumed might have negative consequences. A growing body of research has associated
consumption of energy drinks and pre-workout supplements with deleterious effects in
young, healthy individuals including hypercoagulability, increased risk of ventricular ar-
rhythmia, myocardial and cerebral infarction [8-14]. While caffeine and energy drink con-
sumption has not been associated to LIS, patients undergoing cerebrovascular events in this
context might evolve into this state. We present a 30-year-old male with no significant medical
history who developed incomplete LIS after sustaining a basilar infarction associated with
pre-workout drinks consumption along with caffeine pills supplements.

Case Presentation

A 30-year-old male with no past medical history presented to the emergency department for
evaluation of seizure. The patient regularly drinks pre-workout drinks. The patient reportedly
drank a pre-workout energy drink and consumed 400 mg caffeine pills. Per patient’s medical
history, two tablets of 200 mg caffeine pills were taken and initial reports of 700 mg per emergency
medical service (EMS). Moments later;, he told his girlfriend he had a severe headache, and she
called EMS. EMS arrived and thought he was having a seizure, which reportedly lasted ap-
proximately 10-15 min, requiring midazolam for resolution. Initial blood pressure in the
emergency department was 115/65, but this is most likely after the patient was sedated.

Initial computerized tomography (CT) head without contrast was completed, which
showed concern for thrombus. CT angiography and CT perfusion confirmed basilar artery
involvement. The patient was given tissue plasminogen activator and underwent an emergent
thrombectomy. TICI grade 3 in the left posterior cerebral artery and TICI grade 2b in superior
cerebellar artery were achieved.

The detailed results of the hemogram, the blood and urine biochemistry, and the basic
study of hemostasis are seen below. Also listed are the results for orders placed or performed
during the hospital encounter in online supplementary Table 2 (for all online suppl. material,
see https://doi.org/10.1159/000538950). It is notable that the patient was positive for
tetrahydrocannabinol.
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Fig. 1. Non-contrast CT scan of the head revealing left cerebellar infarct and pons. No acute intracranial
hemorrhage.

Fig. 2. Non-contrast CT scan of the head revealing left cerebellar infarct and pons. No acute intracranial
hemorrhage.
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Fig. 3. Non-contrast CT scan of the head revealing
left cerebellar infarct and pons. No acute intracra-
nial hemorrhage.

Fig. 4. His initial magnetic resonance imaging (MRI) of the brain revealed an acute infarction of the left pons.

The patient’s clinical course was further complicated by cerebral edema and unfortu-
nately, the patient developed hemorrhagic conversion. Overall, 19 days had elapsed from
hospital admission to the detection of hemorrhagic transformation. The patient was on dual
antiplatelet intake for 15 days. We hypothesize that hemorrhagic conversion may have
occurred after mechanical thrombectomy, but the cause is idiopathic. Upon a careful review of
the patient’s medical record, the hemorrhagic conversion could have been caused by a
prolonged usage of dual antiplatelet therapy; caffeine would play no role in this context.
Additionally, it is not possible to rule out that surgical intervention contributing to hem-
orrhagic conversion. It is important to note that during his stroke work-up, he was found to
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have a patent foramen ovale, which was surgically repaired. The patient was also evaluated
for rare causes of stroke (e.g., coagulopathy, vasculitis, and Fabry disease) and these were all
negative.

The patient subsequently was admitted to an acute inpatient rehabilitation center for
a comprehensive brain injury rehabilitation program with left ischemic cerebellar infarct
due to basilar artery thrombus status post-tissue plasminogen activator and throm-
bectomy. He also underwent a bilateral deep vein thrombosis duplex scan of his lower
extremity, which was negative. Non-contrast CT scans of the patient’s head were taken
upon admission to the rehab unit showing a left cerebellar infarct and other areas of old
infarcts (Fig. 1-3). His initial magnetic resonance imaging of the brain revealed an acute
infarction of the left pons (Fig. 4).

Discussion

An ever-growing body of research has associated consumption of energy drinks and pre-
workout supplements with negative side effects [9-14], including cerebrovascular events,
which are also associated with LIS. This case is however the first to our knowledge to evolve to
an incomplete LIS in the context of energy drink consumption concomitant with caffeine
supplementation.

There have been several reports suggesting that energy drinks with significant increases
in coagulation, platelet aggregation, arterial pressure, and decreased endothelial function in
healthy individuals [9, 10]. While the mechanisms by which energy drinks might increase
thrombosis and cardiovascular events risk are unknown, a prior study has proposed that
energy drinks may promote platelet aggregation though arachidonic acid-induced pathways
and production of prothrombotic agents [10]. The studies in which these associations were
observed do not provide a conclusive result in the severity of the effect or their clinical
relevance; however, these results suggest that energy drinks may increase adverse coronary
or cerebrovascular events on individuals at risk [11].

Majority of case reports associate coronary events after consuming energy drinks [12];
however, there are a few reporting cerebrovascular diseases. Please refer to online sup-
plementary Table 1 for studies involving cerebrovascular diseases after consumption of
energy drinks. One of such cases involved a patient without medical history, who had a
bilateral cerebellar hemorrhagic stroke after consuming energy drinks [13]. In this case, the
authors cited beta-phenethylamine and other active components that might be associated
with negative outcomes, including caffeine. Another case reported ischemic stroke after
consumption of alcohol and large quantities of energy drinks [14]; however, the specific
compound or mechanism is not suggested by the authors. Hematological disorders account
for about 1.3% of all causes of acute stroke [15]. In our specific case, the brand, composition,
or a particular compound in the pre-workout drink used by the patient other than caffeine
could not be determined.

While sharing features with the cited cases, our case is particularly interesting as it
adds another possible etiology for stroke as the patient consumed high doses of caffeine.
Caffeine has been associated with positive health outcomes by many studies on coffee
drinking habits, including reducing the risk for DVT [11]. However, we speculate that the
caffeine in addition to energy drinks may be relevant in explaining how they may aid the
suggested prothrombotic effect observed in the literature. Common energy drinks in-
clude Celsius and C4, which contains 200 mg, Monster and Rockstar, which contains 160
mg, Red Bull, which contains 80 mg, and Bang, which contains 300 mg [16]. For context,
an Italian espresso shot contains an average amount of 150 mg caffeine. Common energy
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drink ingredients such as taurine, synephrine [17], and other substances may also
exacerbate the risk of cerebrovascular events [9-12] and therefore the risk of de-
veloping LIS. The FDA recommends no more than 400 mg caffeine in a day [18]. Evenifa
potential mechanism or compound cannot be pinpointed, this case continues to support
that the consumption of energy drinks may have devastating cardiovascular
consequences.

Our case highlights how energy drink consumption is concomitant with caffeine
supplementation with cerebrovascular events. However, further research is needed to
ascertain the mechanisms by which energy drinks and/or high dose caffeine con-
sumption can lead to strokes. We recognize these limitations, but we believe the stroke to
be caused by the high dose of caffeine consumed by the patient. We do not have multiple
CT scans but only the CT scan upon admission to the rehab unit. The CARE Checklist has
been completed by the authors for this case report, attached as online supplementary
material.

Statement of Ethics

This manuscript adheres to the applicable Enhancing the Quality and Transparency
Of Health Research guideline. Health Insurance Portability and Accountability Act au-
thorization has been obtained from the patient and his surrogate for the publication of
this case report. Ethical approval is not required for this study in accordance with local or
national guidelines. This retrospective review of patient data did not require ethical
approval in accordance with local/national guidelines. Patient informed consent was
obtained for this manuscript and parents agreed in the publication of this study. Written
informed consent was obtained from the patient for publication of the details of their
medical case and any accompanying images.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This study was not supported by any sponsor or funder.

Author Contributions

Vijay Sinha, Loc Lam, and Michael V. Nguyen helped write the abstract, introduction, case
description, and discussion.

Data Availability Statement

All data generated or analyzed during this study are included in this article. Further
inquiries can be directed to the corresponding author.

I
Kargers<

120


https://www.karger.com/crn
https://www.karger.com/crn
https://doi.org/10.1159/000538950
https://www.karger.com/crn

10

11

12

13
14
15
16

17

18

Case Rep Neurol 2024;16:115-121

DOI: 10.1159/000538950 © 2024 The Author(s). Published by S. Karger AG, Basel
www.karger.com/crn

Sinha et al.: Caffeine-Induced Cerebral Infarction Leading to Partial Locked-In Syndrome

References

Smith E, Delargy M. Locked-in syndrome. BM]. 2005;330(7488):406-9. https://doi.org/10.1136/bmj.330.
7488.406.

Owen AM, Coleman MR. Using neuroimaging to detect awareness in disorders of consciousness. Funct Neurol.
2008;23(4):189-94.

Schnakers C, Vanhaudenhuyse A, Giacino ], Ventura M, Boly M, Majerus S, et al. Diagnostic accuracy of the
vegetative and minimally conscious state: clinical consensus versus standardized neurobehavioral assess-
ment. BMC Neurol. 2009;9:35. https://doi.org/10.1186/1471-2377-9-35.

Cruse D, Thibaut A, Demertzi A, Nantes JC, Bruno MA, Gosseries O, et al. Actigraphy assessments of circadian
sleep-wake cycles in the vegetative and minimally conscious states. BMC Med. 2013;11:18. https://doi.org/10.
1186/1741-7015-11-18.

Ali O, Bueno MG, Duong-Pham T, Gunawardhana N, Tran DH, Chow RD, et al. Cocaine as a rare cause of locked-
in syndrome: a case report. ] Med Case Rep. 2019;13(1):337. https://doi.org/10.1186/s13256-019-2278-2.
Carl ], Schwarzer M, Klingelhoefer D, Ohlendorf D, Groneberg DA. Curare--a curative poison: a scientometric
analysis. PLoS One. 2014;9(11):e112026. https://doi.org/10.1371/journal.pone.0112026.

Driscoll I, Shumaker SA, Snively BM, Margolis KL, Manson JE, Vitolins MZ, et al. Relationships between caffeine
intake and risk for probable dementia or global cognitive impairment: the women'’s health initiative memory
study. ] Gerontol A Biol Sci Med Sci. 2016;71(12):1596-602. https://doi.org/10.1093/gerona/glw078.
Voskoboinik A, Kalman JM, Kistler PM. Caffeine and arrhythmias: time to grind the data. JACC Clin Elec-
trophysiol. 2018;4(4):425-32. https://doi.org/10.1016/j.jacep.2018.01.012.

Worthley MI, Prabhu A, De Sciscio P, Schultz C, Sanders P, Willoughby SR. Detrimental effects of energy drink
consumption on platelet and endothelial function. Am ] Med. 2010;123(2):184-7. https://doi.org/10.1016/].
amjmed.2009.09.013.

Pommerening M], Cardenas JC, Radwan ZA, Wade CE, Holcomb ]B, Cotton BA. Hypercoagulability after energy
drink consumption. ] Surg Res. 2015;199(2):635-40. https://doi.org/10.1016/j.jss.2015.06.027.

Klatsky AL, Hasan AS, Armstrong MA, Udaltsova N, Morton C. Coffee, caffeine, and risk of hospitalization for
arrhythmias. Perm J. 2011;15(3):19-25. https://doi.org/10.7812/TPP/11-020.

Pallangyo P, Bhalia SV, Komba M, Mkojera ZS, Swai HJ, Mayala HA, et al. Acute myocardial infarction following
the consumption of energy drink in a 28-year-old male: a case report. ] Investig Med High Impact Case Rep.
2023;11:23247096231168811. https://doi.org/10.1177/23247096231168811.

Harris BF, Winn C, Ableman TB. Hemorrhagic stroke in a young healthy male following use of pre-workout
supplement animal rage XL. Mil Med. 2017;182(9):e2030-3. https://doi.org/10.7205/MILMED-D-17-00013.
Dikici S, Saritas A, Besir FH, Tasci AH, Kandis H. Do energy drinks cause epileptic seizure and ischemic stroke?
Am ] Emerg Med. 2013;31(1):274.e1-4. https://doi.org/10.1016/j.ajem.2012.05.018.

Arboix A, Jimenez C, Massons |, Parra O, Besses C. Hematological disorders: a commonly unrecognized cause of
acute stroke. Expert Rev Hematol. 2016;9(9):891-901. https://doi.org/10.1080/17474086.2016.1208555.
Celsius. Essential facts. Celsius; 2023. https://www.celsius.com/essential-facts/.

de Jonge MLL, Kieviet LC, Sierts M, Egberink LB, van der Heyden MAG. Review of case reports on adverse
events related to pre-workout supplements containing synephrine. Cardiovasc Toxicol. 2023;23(1):1-9.
https://doi.org/10.1007/s12012-022-09777-z.

U.S. Food and Drug Administration. Spilling the beans: how much caffeine is too much? U.S. Food and Drug
Administration. https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-
much#:~:text=For%20healthy%20adults%2C%?20the%20FDA,it%20(break%20it%20down).

I
Kargers<

121


https://doi.org/10.1136/bmj.330.7488.406
https://doi.org/10.1136/bmj.330.7488.406
https://doi.org/10.1186/1471-2377-9-35
https://doi.org/10.1186/1741-7015-11-18
https://doi.org/10.1186/1741-7015-11-18
https://doi.org/10.1186/s13256-019-2278-2
https://doi.org/10.1371/journal.pone.0112026
https://doi.org/10.1093/gerona/glw078
https://doi.org/10.1016/j.jacep.2018.01.012
https://doi.org/10.1016/j.amjmed.2009.09.013
https://doi.org/10.1016/j.amjmed.2009.09.013
https://doi.org/10.1016/j.jss.2015.06.027
https://doi.org/10.7812/TPP/11-020
https://doi.org/10.1177/23247096231168811
https://doi.org/10.7205/MILMED-D-17-00013
https://doi.org/10.1016/j.ajem.2012.05.018
https://doi.org/10.1080/17474086.2016.1208555
https://www.celsius.com/essential-facts/
https://doi.org/10.1007/s12012-022-09777-z
https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-much#:%7E:text=For%20healthy%20adults%2C%20the%20FDA,it%20(break%20it%20down)
https://www.fda.gov/consumers/consumer-updates/spilling-beans-how-much-caffeine-too-much#:%7E:text=For%20healthy%20adults%2C%20the%20FDA,it%20(break%20it%20down)
https://www.karger.com/crn
https://www.karger.com/crn
https://doi.org/10.1159/000538950
https://www.karger.com/crn

	High Doses of Caffeine-Induced Cerebral Infarction Leading to Partial Locked-In Syndrome in a Young Adult: A Novel Association?
	Introduction
	Case Presentation
	Discussion
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /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
  /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 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 150
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


