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j Abstract Vasovagal syncope
(VVS) is mediated by arterial
mechanoreceptors, resulting in
reflexive changes in heart rate and
vascular tone. The Bezold–Jarisch
reflex was originally described as
enhanced contraction and activa-
tion of left ventricular mechano-
receptors, but later studies
implicated other triggers, includ-
ing coronary, carotid, and cerebral
arterial mechanoreceptors. VVS is
uncommon in patients with left
ventricular dysfunction. We
hypothesized that VVS could oc-
cur in this subset and examined
patient characteristics and hemo-
dynamic responses during tilt
table testing. From 1996 through
1998, 128 consecutive patients
with ejection fraction <40%
underwent tilt table testing (70�,
45 min). A total of 15 patients
(11.7%) had a positive neurocar-
diogenic response thought to be
the cause of syncope. Clinical data
and hemodynamic responses were
reviewed. Mean patient age
(±SEM) was 70.1 ± 12.2 years.
Nine patients were male. Mean
ejection fraction was
27.7% ± 7.1%. Thirteen had elec-
trophysiologic studies with normal

findings or abnormal findings
insufficient to account for syn-
cope. Hemodynamic analysis of 14
patients who had a vasovagal
response during passive tilt table
testing showed a mean time to
positive response of 17.6 ± 12.7
min. Cardioinhibitory responses
(pauses >3 sec or heart rate < 40
beats/min for ‡10 sec) were not
observed. Five responses were
classified as mixed type (>10%
decrease in heart rate without a
cardioinhibitory response) and 9
as vasodepressor type (£10% de-
crease in heart rate). VVS occurs
in patients who have clinically
significant left ventricular dys-
function. Although this study had
a small cohort size, the predomi-
nantly vasodepressor response
without a cardioinhibitory com-
ponent warrants further investi-
gation into mechanisms of VVS in
these patients.
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Background

The Bezold–Jarisch reflex is the most commonly
cited model used to describe vasovagal syncope
(VVS) [1, 9, 11, 17, 23, 25–27]. Preload reduction
(from various causes) results in decreased ventricular
volume, thereby stimulating enhanced inotropy,
which activates left ventricular mechanoreceptors.
Activation of the mechanoreceptors causes reflexively
increased parasympathetic activity and decreased
sympathetic activity, resulting in marked vasodilata-
tion, varying degrees of bradycardia, and, ultimately,
syncope. Since a vigorous ventricular response is
prerequisite to initiation of this mechanism, VVS is
considered to be uncommon in patients with left
ventricular dysfunction. However, several more recent
studies suggest that other triggers and mechanisms of
the reflex are also present [3, 7, 10, 14, 18, 22]. One
such study suggests that increased sympathetic acti-
vation is not the sole initiating factor in patients who
have recurrent VVS [15]. Another study examining
sympathetic and vagal modulations to the sinoatrial
node in patients experiencing VVS suggests that dis-
crete autonomic patterns exist in this patient popu-
lation [8]. Studies performed on anesthetized dogs
placed on cardiopulmonary bypass suggest that cor-
onary arterial mechanoreceptors may be very active
in regulating vascular tone [28]. These suggestions of
extraventricular and neurohormonal mechanisms,
along with case reports describing these reflexes in
heart transplant patients [20], indicate that VVS is
possible in this cohort.

We hypothesized that the vasovagal response does
occur in patients with severe cardiac dysfunction and
can be induced during tilt table testing. Specific goals
were (1) to determine the prevalence of a positive
vasovagal response during tilt table testing in patients
with clinically significant cardiac dysfunction under-
going evaluation for syncope, (2) to characterize their
hemodynamic parameters during the vasovagal re-
sponse, and (3) to assess clinical outcomes of these
patients during follow-up.

Methods

j Patient selection

From 1996 through 1998, 128 consecutive patients with ejection
fraction <40% underwent head-up tilt table testing as part of their
evaluation for syncope or near syncope of unknown origin. Patients
with a positive vasovagal response thought to be the cause of their
syncope were included in this study.

j Data collection and patient follow-up

The included patients had undergone head-up tilt table testing (70�,
45 min) with continuous, beat-to-beat blood pressure and heart

rate monitoring using photoclamp-plethysmography or direct
measurement through femoral artery catheterization when the tilt
table testing was done in conjunction with an electrophysiologic
study. Results were entered into a longitudinal syncope database.
Charts and tilt reports of included patients were reviewed. Up to 2
letters were mailed to patients requesting permission to contact
them by telephone for follow-up information, in accordance with
the Health Insurance Portability and Accountability Act of 1996
and institutional policy. After patients gave permission, they were
contacted by telephone for follow-up information using an insti-
tutional review board—approved telephone script, and results were
entered into a database. Statistical analysis was performed with the
help of a statistician.

j Statistical analysis

Baseline and tilt data were analyzed using a Wilcoxon signed rank
test. Significance was defined as P < 0.05.

Results

j Patient demographics

In total, 15 patients had a positive vasovagal response
that was thought to be the cause of syncope. Their
baseline characteristics are summarized in Table 1.

j Hemodynamic responses to tilt table testing

In total, 15 patients underwent tilt table testing
(Table 2). Thirteen patients underwent electrophysi-
ologic studies that yielded either normal findings or
abnormal findings insufficient to account for syncope
(Table 3). One patient was excluded from hemody-
namic analysis because the diagnosis was made using
an isoproterenol challenge rather than passive tilt.
Hemodynamic responses of the remaining 14 during
tilt table testing are summarized in Table 4. Mean
duration to positive response was 17.6 ± 12.7 min.
Cardioinhibitory responses (pauses >3 sec or heart
rate <40 beats/min for ‡10 sec) were not observed in
this patient subset. Five patients were classified as
having a mixed type of response (>10% decrease in
heart rate without a cardioinhibitory response), and
nine were classified as having a vasodepressor type of
response (£10% decrease in heart rate). Tracings of
these types of vasovagal responses are provided in
Fig. 1.

j Therapy and other associated clinical
observations

Owing to the clinical complexities of these patients
and their multiple comorbidities, most patients were
treated conservatively with adjustment and titration
of medication dosages (in 1 patient, use of isosorbide
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dinitrate was discontinued after subsequent episodes
of syncope) and use of compression stockings. Since
they already had poor cardiac function, few patients
were encouraged to increase fluid and salt intake and
no patients were prescribed a-agonists (i.e., mido-
drine). Permanent pacemakers were subsequently
implanted in 2 patients after atrioventricular nodal
ablation procedures and in 2 patients for a suspected
propensity for bradyarrhythmias. Implantable car-
dioverter-defibrillators were not used in any of these
patients, because the inducible ventricular arrhyth-
mias during the electrophysiologic study were not
thought to be responsible for the clinical syncope.

j Follow-up

Two patients were deceased at the time of follow-up.
Of the remaining 13 patients, 5 did not respond to
letters requesting a follow-up telephone interview.
Follow-up analysis was performed on information
from the 8 patients who participated in the telephone
interview (Table 5).

Discussion

In a longitudinal epidemiologic study, syncopal epi-
sodes occurred in approximately 3% of men and 3.5%
of women [19]; at initial presentation, the mean age
was 52 years for men and 50 for women. In another
study, recurrent syncopal episodes of any type were
noted in approximately 35% of patients at 3-year
follow-up [12]. Sheldon et al. [21] observed that the
probability of remaining free of VVS recurrences
decreased over time, such that only 51% were free of

recurrences at 3 years. Although recurrences were
common in VVS patients, mortality was very low,
approaching 0% at the time of follow-up [22].

The patients’ clinical characteristics and the out-
comes described in the present study differ from
those in previous investigations. First, the patients in
our study were substantially older at initial presen-
tation, with a mean age >70 years, and were pre-
dominantly male. Second, these patients had more
cardiovascular comorbidities than patients in previ-
ous studies. Third, clearly documented recurrences
were noted in only 2 of 8 patients (25%) in whom
follow-up data were obtained, yet mortality was
greater (12%). A permanent pacemaker was im-
planted in 1 patient following a recurrent syncopal
episode.

Diagnosis and management of VVS are challenging
in this group of patients. First, the advanced age and
multiple comorbidities make primary cardiac or
alternative and additional vascular causes for syncope
likely. Second, the historical elements in this age
group are frequently lacking, inconsistent, or insuf-
ficient to diagnose VVS. A recent study suggests that
diagnosis based on history alone was possible in only
5% of patients older than 65 years, compared with
26% of younger syncope patients [6]. This frequently
necessitates the use of aggressive diagnostic testing
(electrophysiologic studies in addition to tilt table
testing). Third, common treatments used for younger,
healthier patients with VVS are frequently contrain-
dicated in this subset. Specifically, increased con-
sumption of water and liberalization of salt intake are
not recommended owing to the risk of decompen-
sated heart failure. Fourth, the role of cardiac pacing
in VVS is an area of active research and discussion [2,
4, 5, 24]. At this time, however, it is not recommended
as first-line therapy and should be reserved for severe
and refractory cases in patients with documented
bradycardia. Our approach centers around robust
patient education (understanding and avoiding trig-
gers, recognition of prodrome, and rapid patient re-
sponse to prevent syncope and associated trauma),
compression stockings, and, in some patients,
orthostatic training.

The main limitations of this study are the relatively
small cohort size and the limitations inherent to a
retrospective review of clinical information. Also,
because the cause of syncope in the elderly is often
multifactorial, causality is difficult to establish (al-
though it is striking that a vasovagal response was
induced in more than 10% of this study cohort).
Additionally, many patients were using vasodilators
and other cardiac medications, and a drug-provoked
vasovagal reaction or response to ischemia induced
by tilt cannot be excluded. It should be noted that
although drug-induced orthostatic intolerance is

Table 1 Clinical characteristics of study patients (N = 15)

Characteristic Value*

Age, years 70.1 ± 12.2
Sex

Male 9 (60%)
Female 6 (40%)

Ejection fraction (%) 27.7 ± 7.1
Cardiac comorbidities

Coronary artery disease 8 (53%)
Dilated cardiomyopathy 3 (20%)
Coronary artery bypass graft 1 (7%)
Restrictive heart disease 1 (7%)
Chronic obstructive pulmonary disease 1 (7%)

Medications
b-Blockers 4 (27%)
Digoxin 3 (20%)
Nitrates 2 (13%)
Diuretics 8 (53%)

*Continuous data are presented as mean ± SEM; categorical data as number
and percentage of patients
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Table 2 Results from tilt table testing

Patient Indication Response to CSM Vasodepressor syncope

1 Near syncope/syncope Normal +
2 Syncope/NSVT Vasodepressor +
3 Syncope Mixed CI, vasodepressor +
4 Syncope Normal +
5 Syncope/NSVT ... +
6 Near syncope Vasodepressor +
7 Syncope ... +
8 Syncope Normal +
9 Syncope Normal +
10 Syncope Normal +
11 Near syncope Normal +
12 Syncope ... +
13 Near syncope/syncope/conduction disease Normal +
14 Near syncope/syncope ... +
15 Syncope Normal +

CI, cardioinhibitory; CSM, carotid sinus massage; NSVT, non-sustained ventricular tachycardia; +, yes

Table 3 Results from electrophysiologic testing in 13 patients

Patient Indication Antiarrhythmics Sinus node
function

AV node
function

His-Purkinje
system function

Inducible
supraventricular
arrhythmia

Inducible ventricular
arrhythmia

1 Near syncope/syncope 0 Normal Normal Normal 0 0
2 Syncope/NSVT 0 Normal Normal Moderately

abnormal
Sustained atrial

flutter
0

3 Syncope 0 Normal Normal Normal 0 Polymorphic VT
(poorly tolerated)

5 Syncope/NSVT 0 Normal Abnormal Mildly
abnormal

Sustained AF Polymorphic VT
(poorly tolerated)

6 Near syncope b-Blocker, digoxin Normal Normal Normal 0 0
7 Syncope b-Blocker Normal Normal Normal 0 0
8 Syncope Amiodarone Normal Abnormal Moderately

abnormal
0 0

9 Syncope Digoxin Normal Normal Mildly
abnormal

... Monomorphic VT
(well tolerated)

10 Syncope 0 Normal Normal Mildly
abnormal

0 (dual AV
physiology)

VF

11 Near syncope 0 Normal Normal Normal 0 Polymorphic VT
(poorly tolerated)

12 Syncope 0 Abnormal Abnormal ... ... 0
13 Near syncope/

syncope/conduction disease
0 Normal Normal Normal 0 Polymorphic VF

(poorly tolerated)
15 Syncope 0 Normal Abnormal Normal 0 0

AF, Atrial fibrillation; AV, atrioventricular; NSVT, non-sustained ventricular tachycardia; VF, ventricular fibrillation; VT, ventricular tachycardia; 0, no

Table 4 Hemodynamic responses of 14 patients during tilt table testing

Variable Baseline supine Vasovagal response during tilt P-value

Cycle length, mean ± SEM (msec) 828.5 ± 146 1,001.1 ± 254.5 0.04
Blood pressure, mean ± SEM (mm Hg)

Systolic 131 ± 15.5 60.7 ± 9.5 <0.001
Diastolic 62.9 ± 6.9 31.4 ± 5 <0.001
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common in the elderly, the vasovagal responses seen
in this study are quite distinct (mean duration from
tilt to positive symptoms was >15 min).

Despite these limitations, this study provides evi-
dence that a vasovagal response is inducible in pa-
tients with severe cardiac dysfunction. Although the
precise explanation for the absence of a clinically
significant cardioinhibitory response in this popula-
tion is unknown, further investigation into the sym-
pathovagal interaction may provide a mechanistic
explanation of this interesting observation, especially
because sympathovagal imbalance is so common in
elderly patients and those with severe cardiac dys-
function. The pathophysiology of the vasovagal re-
sponse is complex and incompletely described by the
Bezold–Jarisch reflex. It is possible that other mech-
anisms, including coronary baroreceptors and alter-
native neurohormonal pathways [16], predominate in
this population. Further investigation is needed to
elucidate the specific mechanism(s) of VVS in this
complex group of patients.

Conclusions

Despite previous suggestions to the contrary, vaso-
vagal responses can be induced by tilt table testing in
patients with severe cardiac dysfunction. Thus, VVS
should be considered in the differential diagnosis of
such patients undergoing evaluation for unexplained
syncope. In this group, the most common type of
mechanism of VVS is vasodepressor, followed by
mixed. Cardioinhibitory responses were not observed.
Outcomes were almost uniformly poor for this cohort.

Table 5 Follow-up data

Patient Number of
follow-up calls

Number of
syncopal episodes

Number of
presyncopal episodes

Palpitations or
other symptoms*

Pacemaker
placed*

Cardiac surgery*

1 3 0 0 0 0 0
2 3 0 0 + + 0
3 7 0 0 + + +
4 7 1 1 + + 0
5 3 0 0 0 + +
6 5 0 0 0 0 0
7 3 0 11 + 0 0
8 2 0 0 0 0 0

*Plus sign indicates ‘‘yes’’; Zero indicates ‘‘no’’

Fig. 1 Examples of tracings from tilt table testing. A, Vasodepressor type of
response. B, Mixed type of response. AV, atrioventricular; BP, blood pressure;
bpm, beats per minute; CL, cycle length; HR heart rate. (From Chen LY, Shen
W-K. Neurocardiogenic syncope: latest pharmacological therapies. Expert Opin
Pharmacother. 2006; 7:1151–1162. Used with permission.)

37



References

1. Abboud FM (1993) Neurocardiogenic
syncope. N Engl J Med 328:1117–1120

2. Ammirati F, Colivicchi F, Santini M,
Syncope Diagnosis and Treatment
Study Investigators (2001) Permanent
cardiac pacing versus medical treat-
ment for the prevention of recurrent
vasovagal syncope: a multicenter, ran-
domized, controlled trial. Circulation
104:52–57

3. Barraco RA, Janusz CJ, Polasek PM,
Parizon M, Roberts PA (1988) Cardio-
vascular effects of microinjection of
adenosine into the nucleus tractus
solitarius. Brain Res Bull 20:129–132

4. Connolly SJ, Sheldon R, Roberts RS,
Gent M (1999) The North American
Vasovagal Pacemaker Study (VPS): a
randomized trial of permanent cardiac
pacing for the prevention of vasovagal
syncope. J Am Coll Cardiol 33:16–20

5. Connolly SJ, Sheldon R, Thorpe KE,
Roberts RS, Ellenbogen KA, Wilkoff
BL, Morillo C, Gent M, VPS II Investi-
gators (2003) Pacemaker therapy for
prevention of syncope in patients with
recurrent severe vasovagal syncope:
second Vasovagal Pacemaker Study
(VPS II): a randomized trial. JAMA
289:2224–2229

6. Del Rosso A, Alboni P, Brignole M,
Menozzi C, Raviele A (2005) Relation
of clinical presentation of syncope to
the age of patients. Am J Cardiol
96:1431–1435. Epub 2005 Sep 27

7. Evans RG, Ludbrook J, Van Leeuwen
AF (1989) Role of central opiate
receptor subtypes in the circulatory
responses of awake rabbits to graded
caval occlusions. J Physiol 419:15–31

8. Furlan R, Piazza S, Dell’Orto S, Barbic
F, Bianchi A, Mainardi L, Cerutti S,
Pagani M, Malliani A (1998) Cardiac
autonomic patterns preceding occa-
sional vasovagal reactions in healthy
humans. Circulation 98:1756–1761

9. Grubb BP, Gerard G, Roush K, Temesy-
Armos P, Montford P, Elliott L, Hahn
H, Brewster P (1991) Cerebral vaso-
constriction during head-upright tilt-
induced vasovagal syncope: a para-
doxic and unexpected response.
Circulation 84:1157–1164

10. Grubb BP, Wolfe DA, Samoil D, Tem-
esy-Armos P, Hahn H, Elliott L (1993)
Usefulness of fluoxetine hydrochloride
for prevention of resistant upright tilt
induced syncope. Pacing Clin Electro-
physiol 16:458–464

11. Jarisch A, Richter H (1939) Die affer-
enten Bahnen des Veratrineffektes in
den Herznerven. Arch Exper Path
Pharmakol 193:355–371

12. Kapoor WN (1990) Evaluation and
outcome of patients with syncope.
Medicine (Baltimore) 69:160–175

13. Kapoor WN, Smith MA, Miller NL
(1994) Upright tilt testing in evaluating
syncope: a comprehensive literature
review. Am J Med 97:78–88

14. Morita H, Nishida Y, Motochigawa H,
Uemura N, Hosomi H, Vatner SF
(1988) Opiate receptor-mediated de-
crease in renal nerve activity during
hypotensive hemorrhage in conscious
rabbits. Circ Res 63:165–172

15. Mosqueda-Garcia R, Furlan R, Fer-
nandez-Violante R, Desai T, Snell M,
Jarai Z, Ananthram V, Robertson RM,
Robertson D (1997) Sympathetic and
baroreceptor reflex function in neurally
mediated syncope evoked by tilt. J Clin
Invest 99:2736–2744

16. Mosqueda-Garcia R, Furlan R, Tank J,
Fernandez-Violante R (2000) The elu-
sive pathophysiology of neurally med-
iated syncope. Circulation 102:2898–
2906

17. Oberg B, Thoren P (1972) Increased
activity in left ventricular receptors
during hemorrhage or occlusion of
caval veins in the cat: a possible cause
of the vaso-vagal reaction. Acta Physiol
Scand 85:164–173

18. Perna GP, Ficola U, Salvatori MP,
Stanislao M, Vigna C, Villella A, Russo
A, Fanelli R, Paleani Vettori PG, Lop-
erfido F (1990) Increase of plasma beta
endorphins in vasodepressor syncope.
Am J Cardiol 65:929–930

19. Savage DD, Corwin L, McGee DL,
Kannel WB, Wolf PA (1985) Epidemi-
ologic features of isolated syncope: the
Framingham Study. Stroke 16:626–629

20. Scherrer U, Vissing S, Morgan BJ,
Hanson P, Victor RG (1990) Vasovagal
syncope after infusion of a vasodilator
in a heart-transplant recipient. N Engl J
Med 322: 602–604

21. Sheldon R, Rose S, Flanagan P, Kosh-
man ML, Killam S (1996) Risk factors
for syncope recurrence after a positive
tilt-table test in patients with syncope.
Circulation 93:973–981

22. Shen WK, Hammill SC, Munger TM,
Stanton MS, Packer DL, Osborn MJ,
Wood DL, Bailey KR, Low PA, Gersh BJ
(1996) Adenosine: potential modulator
for vasovagal syncope. J Am Coll Car-
diol 28:146–154

23. Shen W-K, Gersh BJ (1997) Fainting:
approach to management. In: Low PA
(ed) Clinical autonomic disorders:
evaluation and management. 2nd ed.
Lippincott-Raven, Philadelphia, pp
649–679

24. Sutton R, Brignole M, Menozzi C,
Raviele A, Alboni P, Giani P, Moya A,
The Vasovagal Syncope International
Study (VASIS) Investigators (2000)
Dual-chamber pacing in the treatment
of neurally mediated tilt-positive car-
dioinhibitory syncope: pacemaker ver-
sus no therapy: a multicenter
randomized study. Circulation
102:294–299

25. von Bezold A, Hirt L (1867) Uber die
physiologischen Wirkungen des essig-
sauren veratrins: untersuchungen aus
dem physiologischen Laboratorium.
Wurzburg 1:75–156

26. Wallin BG, Sundlof G (1982) Sympa-
thetic outflow to muscles during vaso-
vagal syncope. J Auton Nerv Syst
6:287–291

27. Waxman MB, Cameron DA, Wald RW
(1993) Role of ventricular vagal affer-
ents in the vasovagal reaction. J Am
Coll Cardiol 21:1138–1141

28. Wright C, Drinkhill MJ, Hainsworth R
(2000) Reflex effects of independent
stimulation of coronary and left ven-
tricular mechanoreceptors in anaes-
thetised dogs. J Physiol 528:349–358

38


	Sec1
	Sec2
	Sec3
	Sec4
	Sec5
	Sec6
	Sec7
	Sec8
	Sec9
	Sec10
	Sec11
	Tab1
	Tab2
	Tab3
	Tab4
	Sec12
	Tab5
	Fig1
	Bib
	CR1
	CR2
	CR3
	CR4
	CR5
	CR6
	CR7
	CR8
	CR9
	CR10
	CR11
	CR12
	CR13
	CR14
	CR15
	CR16
	CR17
	CR18
	CR19
	CR20
	CR21
	CR22
	CR23
	CR24
	CR25
	CR26
	CR27
	CR28


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


