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Effect of hypertonic saline on hypotension following induction
of general anesthesia: A randomized controlled trial

Parviz Kashefi, Kamran Montazeri, Seyed Taghi Hashemi

Department of Anesthesia, Medical School, St-Alzahra Medical Center, Isfahan University of Medical Sciences, Isfahan, Iran

Abstract

Background: The aim of this study was to examine the effects of preoperatively administered i.v. hypertonic
saline on hypotension following induction of general anesthesia.

Materials and Methods: Fifty-four patients who scheduled for elective surgery were randomly allocated to two
groups of 27 patients who received hypertonic saline 5% (2.3 ml/kg) or received normal saline (13 ml/kg).
Infusion of hypertonic saline was done half an hour before induction of anesthesia during 30 minutes.
Anesthesia was conducted in a standard protocol for all patients. Age, sex, body mass index (BMI), systolic
and diastolic blood pressure (SBP, DBP), heart rate (HR) and mean arterial pressure (MAP) were assessed
in all patients.

Results: The mean age of patients was 36.68 + 10.8 years. Forty percent of patients were male. The mean
SBP at min 2 and min 5, mean of DBP at min 2, 5, and 15, mean of HR at all time points and mean of MAP at
min 2 and 15 between groups were no significantly different (P > 0.05), but mean of SBP at min 10 and 15,
mean of DBP at min 10, and mean of MAP at min 5 and 10 in hypertonic saline group was significantly more
than the normal group (P < 0.05). Trend of SBP, DBP, HR and MAP between groups were not significantly
different (P > 0.05).

Conclusions: Infusion of hypertonic saline 5% (2.3 mg/kg) before the general anesthesia led to a useful
reduction in MAP and reduced heart rate, with no episodes of severe hypotension.
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INTRODUCTION accompany topical anesthesia as well as providing

hypotensive anesthesia.!! Hypotension is commonly

General anesthesia is often preferred because of  encountered during anesthesia.2® Drugs are the main
the discomfort and incomplete block that may  causes of hypotension during anesthesia, such as

intravenous induction agents or inhalational agents,

Access this article online regional anesthesia, hypovolemia due to bleeding

Quick Response Code: and dehydration, and so on.** Hypotension and

Website: bradycardia following induction of general anesthesia

www.advbiores.net may lead to insufficient organ perfusion such a degree
as to result in irreversible ischemic damage.*?
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10.4103/2277-9175.140088 Fluid preloading which is usually well tolerated by
healthy patients is commonly used for the prevention
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of hypotension.®” Hypertonic saline (HS) which refers
to any saline solution with a concentration of sodium
chloride greater than physiologic saline (0.9%) has been
extensively investigated in animal models with regard
to its efficacy in treating hemorrhagic hypotension.
Also, it can be used as a continuous infusion or
in bolus form to prevent and/or treat intracranial
hypertension.® The infusion of a small volume of
a hypertonic solution is an option to increase blood
volume and to improve hemodynamics as well as organ
blood flow under conditions of hemorrhagic shock and
brain trauma.® " Infusion of HS causes intravascular
and interstitial fluid volume expansion due to its
high osmolality, thus improving the hemodynamics;
the suggested mechanisms were a direct myocardial
stimulation with high cardiac output maintenance,
increase of intravascular volume, and subsequent
peripheral arterial vasodilatation, increased renal
blood flow, reduced sympathetic tone./1214

HS affected rapid and short lasting and before
anesthesia could be a suitable fluid for preloading.
Therefore, it could be a suitable fluid for preloading
before spinal anesthesia.l'>!8! Clinical use of HS
solutions, despite further trials, remains inconsistent
and few clinical guidelines exist, and only a few
studies have been performed on the use of HS
solution before anesthesia. So, this randomized,
placebo-controlled, study was designed to assess
the effect of preoperatively administered i.v. HS
technique on hypotension following induction of
general anesthesia.

MATERIALS AND METHODS

In this randomized trial 54 patients who scheduled for
elective surgery were randomly allocated according
to a list of random digits to two groups of 27 patients
after obtaining an institutional study approval
from the ethics committee of Isfahan University of
Medical Sciences and written informed consent from
all patients. Patients of any gender aged between 18
and 50 years old who scheduled to undergo elective
surgery with American Society of Anesthesiologists
classification I and II were eligible, if they had no
history of chronic disease, no use of NSAIDs drugs
up to 2 weeks before surgery, no uncontrolled
systemic hypertension, no preoperative treatment for
hypertension, no ischemic heart disease with clinical
symptoms, no history use of opioids. Also, patients
with hemodynamic instability (active bleeding,
hypovolemia or loss of body fluid) were excluded from
the study.

At the night before surgery all patients remain NPO
for a minimum of 8 hours before scheduled elective

surgery, and all patients were premedicated with
0.1 mg/kg diazepam. In the operating room, a 16-gauge
cannula was inserted in a peripheral vein in the cubital
fossa. Patients in group HS received 2.3 mg/kg of HS
5%. Also, patients in group normal saline (NS) received
13 mg/kg of NS. Infusion of HS was done half an hour
before induction of anesthesia during 30 minutes.

Anesthesia was conducted using a total
i.v. technique consisting of infusion of
fentanyl (2 mcg/kg), sodium thiopental (5 mg/kg) and
atracurium (0.5 mg/kg). Endotracheal intubation
was performed with a single-lumen tube. Balanced
anesthesia was maintained using with inhalation of
isoflurane (1-2%) and morphine (0.1 mg/kg). Patients’
lungs were mechanically ventilated with the same
setting during ventilation (VT, 10 mL/kg and RR,
10 min). Ventilation was controlled to maintain end-tidal
CO2 35 to 40 mmHg. The patients were monitored and
observed using an electrocardiogram, non-invasive
arterial blood pressure device, and pulse oximeter.

Age, sex, body mass index (BMI) as demographic
and clinical parameters including systolic blood
pressure (SBP), diastolic blood pressure (DBP), heart
rate and mean arterial pressure (MAP) were assessed
in all patients. SBP, DBP, heart rate (HR) and MAP
were measured non-invasively before injection of study
drugs and 2, 5, 10 and 15 minutes after injection of
study drugs in all patients. Also, in each time points
SBP, DBP, heart rate and MAP were measured three
times, and the mean values used as final value.

The sample size was calculated using the comparison
of means formula with two-sided log-rank test,
o = 0.05, and 80% power. All collected data were
analyzed using SPSS-20 software. Variables were
presented as mean += SD, and number (percent).
Age, BMI, duration of anesthesia, SBP, DBP, heart
rate and MAP compared between study groups by
the independent sample ¢-test. The Chi-square test
was used to assess sex combination between groups,
and also trend of SBP, DBP, heart rate and MAP at
time points were compared between study groups
by repeated amusements of ANOVA. Statistical
significance was accepted at a P < 0.05.

RESULTS

Figure 1 shows the flowchart of study. As shown of
60 patients who assessed for eligibility, 6 patients
did not enter to the study; 4 patients did not meet
the inclusion criteria and 2 patients refused informed
consent. Finally, 54 patients entered the study,
randomly divided to the study group, completed the
study and analyzed.
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Total mean age of the studied patients was
36.68 = 10.8 years old, the mean BMI 0of 26.12 = 4.11.
Of 54 studied patient 22 (40.1%) were males and
32 (569.9%) were females. In Table 1, baseline
characteristics and clinical parameters in studies
patients are compared to one another among the
studied groups, based on the results of which
there was no statistically significant difference
in regard to these variables between the studied
groups (P > 0.05).

Table 2 shows the comparison of clinical parameters
between studied groups. As shown, SBP at time
points (min 2,5,10 and 15) in the HS group was higher
than the NS group. The mean of SBP at min 2 and
5 between groups was similar and no significant
differences was observed (P > 0.05), but at min 10 and
15, the mean of SBP in the HS group was significantly
more than the other group (P < 0.05). The differences
in the mean of DBP at min 2, 5, and 15 were not
statistically significant between groups (P > 0.05).
But at min 10 mean of DBP in the HS group was
significantly higher than the NS group (P = 0.022). The
mean of HR at time points between groups were similar
and no significant differences was observed (P > 0.05).
The mean of MAP at min 2 and 15 between groups were
not significantly different (P > 0.05), but at min 5 and
10, the mean of MAP in the HS group was significantly
higher than the other group (P < 0.05). Trend of SBP,

DBP, HR and MAP between groups were assessed
by repeated amusements of ANOVA and results are
reported in Figure 2. As shown trends of SBP, DBP, HR
and MAP in both groups were similar and no significant
differences were noted between groups (P > 0.05).

DISCUSSION

During induction of general anesthesia, patients with
hypertension may exhibit significant increases in heart
rate and blood pressure, though the agents used for this
often cause hypotension."™ A frequent complication of
anesthesia is arterial hypotension after anesthetic
induction.[82% In this randomized study we assessed
the effect of preoperatively administered i.v. HS on
hypotension following induction of general anesthesia
in 54 scheduled elective surgeries. Based on our
results, the HS group as case group received 2.3 mg/kg
of HS 5% before the induction of anesthesia, show a
steady and smooth reduction in MAP and reduced
heart rate, with no episodes of severe hypotension.
When the HS infusion was stopped, which can occur
with hypotensive anesthesia techniques using arterial
vasodilators, rebound hypertension was not observed
in any patients in the HS group.

HS was chosen as it is a vasodilator with minimal
myocardial depression and important advantages, such
as, reduction in post resuscitation complications (renal

60 patients reviewed

6 patients excluded
4: did not meet the

exclusion criteria
2: refused consent

54 patients randomly divided

Group |, 27 patients,
received 2.3 mg/kg
of Hypertonic saline 5%

27 patients,
complted the study
and analyzed

Figure 1: Study flowchart
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Figure 2: Compare of trend of studied variables in time points between the hypertonic saline group and normal saline group. SBP = Systolic
blood pressure, DBP = Diastolic blood pressure, HR = Heart rate, MAP = Mean arterial pressure Statistical analyses were done using repeated
amusements of ANOVA and no significant differences were noted between groups for trend of SBP, DBP, HR, and MAP at time points (P> 0.05)

Table 1: Baseline characteristics and clinical parameters in
54 studies patients by groups

Table 2: Comparison of clinical parameters in 54 patients at
time points in regard to study groups

Variables Hypertonic Normal P value Hypertonic Normal P value
saline group saline group saline group saline group
Age (year) 36.59+11.37 36.77+10.02  0.95* SBP-min-2, (mmHg) 143.14425.02  141.77+26.23 0.83
Body mass index 26.31£3.92 25.83+4.44 0.67* SBP-min-5, (mmHg) 131.62+19.73 127.31£17.45 0.34
Male/Female 10 (37)/170 (63)  12(56)/15 (44)  0.78" SBP-min-10, (mmHg) 119.14+19.68 107.44+14.99 0.017
Duration of 59.49+5.61 62.10+4.38 0.062* SBP-min-15, (mmHg) 117.85+24.40 104.81+14.78 0.021
anesthesia (min) DBP-min-2, (mmHg) 87.70+17.36 86.29+15.72 0.75
Systolic blood 148.36£28.13 144.43+26.41 0.59* DBP-min-5, (mmHg) 78.48+11.22 76.55+12.43 0.55
pressure (mmHe) DBP-min-10, (mmHg) 73.37+11 66.22+11.33 0.022
Diastolic blood 77.25+16.85 83.51+£10.35 0.11 DBP-min-15, (mmHg) 71.18+18.06 63.96+14.87 0.1
pressure (mmHg) HR-min-2, (b.p.m 96.81£16.81  99.07+23.06 0.68
Heart rate 98.76+15.23 101.16£20.03 0.62* HR m!n 5’ Eb'p'm'; %'51;16'91 94'37;14'82 0'62
-min- .p.m. 0110, o/t 4. .

Mean arterial pressure 99.55+19.14 103.92+11.42 0.31* o P

HR-min-10, (b.p.m.) 89.51+14.11 84.55+15.74 0.81
Data expressed as mean=SD or number (percent), P values calculated by X
*independent sample t-test and ‘Chi-square test HR-min-15, (b.p.m.) 81.37+13.29 78.25+11.94 0.37

MAP-min-2, (mmHg) 111.11£18.40 102.07+16.84 0.065
failure, coagulopathies), and acute respiratory distress MAP_mfn_S’ (mmHg) 100.11+13.58 92+14.23 0.037

. . . MAP-min-10, (mmHg) 91.07+14.34 82.25+11.03 0.014

syndrome, possibly by modulation of the systemic ,

MAP-min-15, (mmHg) 87.51£19.73 80.03+13.59 0.11

inflammatory response.?-?¢) The effect of HS on
cardiac function is offset by lowering of the peripheral
vascular resistance, thus maintaining cardiac pump
function.?” Evidence showing that HSS may be an
effective treatment for brain edema and elevated
increased intracranial pressure after head trauma,
and also the beneficial effects during hemorrhagic
shock in the presence of IH associated with systemic

Data expressed as mean+SD, SBP: Systolic blood pressure, DBP: Diastolic blood
pressure, HR: Heart rate, MAP: Mean arterial pressure, P values calculated by the
independent sample t-test

hypotension have been noted.?*3" The impact of HS on
hypotension following induction of general anesthesia
has not been well studied; however, in a randomized
double-blind study by Jarvela et al.’® the effect of
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75 mg/ml (7.5%) HS on extracellular water volume and
hematocrit in patients under spinal anesthesia was
evaluated and results show that HS is an alternative
for preloading before spinal anesthesia in situations
where excess free water administration is not desired.

The development of neurologic complications due to
osmotic demyelination syndrome is the most serious
theoretical complication of HS therapy and also
because of induces a rapid change in serum sodium
concentration after infusion of HS some risks may
include. Central pontine myelinolysis is a hazardous
complication that is more likely to occur after rapid
correction of chronic hyponatremia.®? In a large
cohort of emergency patients severe hypernatremia
as a result of HS has been reported,!! also in some
clinical trials, after the rapid infusion of HS arterial
hypotension was seen initially.33%) There is no
clear evidence for any adverse effects with the use
of bolus doses of intravenous HS even though the
question of safety is a genuine clinical concern. In the
present study after the use of bolus single doses of
intravenous HS no adverse effects were noted in the
two groups, so, there seems to be no contraindication
for HS use.

The major limitations of the study were the small
number of patients and performed as a single
center trial and the single blind design, So more
large-scale, multicenter prospective and randomized
clinical studies are needed to elucidate the effect of
HS on hypotension following induction of general
anesthesia.

In conclusion, the results of this study showed that
infusion of 2.3 mg/kg of HS 5% half an hour before
the induction of anesthesia during 30 minutes led to
a useful and smooth reduction in MAP and reduced
heart rate, with no episodes of severe hypotension.
However, further studies of this technique are
warranted.

REFERENCES

1. Boezaart AP, van der Merwe J, Coetzee A. Comparison of sodium
nitroprusside-and esmolol-induced controlled hypotension for functional
endoscopic sinus surgery. Can J Anaesth 1995;42:373-6.

2. Jadon A. Complications of regional and general anaesthesia in obstetric
practice. 2010;54:415-20.

3. Morris RW, Watterson LM, Westhorpe RN, Webb RK. Crisis management
during anaesthesia: Hypotension. Qual Saf Health Care 2005;14:e11.

4. Fernandez-Guisasola J, Gomez-Arnau JI, Cabrera Y, del Valle SG.
Association between nitrous oxide and the incidence of postoperative
nausea and vomiting in adults: A systematic review and meta-analysis.
Anaesthesia 2010;65:379-87.

5. Cincikas D, lvaskevi¢ius J, Martinkénas JL, Balseris S. A role of
anesthesiologist in reducing surgical bleeding in endoscopic sinus surgery.

Advanced Biomedical Research | 2014

10.
11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

271.

Medicina (Kaunas) 2010;46:730-4.

Watterson LM, Morris RW, Westhorpe RN, Williamson JA. Crisis
management during anaesthesia: Bradycardia. Qual Saf Health Care
2005;14:€9.

Smorenberg A, Ince C, Groeneveld AJ. Dose and type of crystalloid fluid
therapy in adult hospitalized patients. Perioper Med (Lond) 2013;2:17.
Jarvela K, Koobi T, Kauppinen P, Kaukinen S. Effects of hypertonic
75 mg/ml (7.5%) saline on extracellular water volume when used
for preloading before spinal anaesthesia. Acta Anaesthesiol Scand
2001;45:776-81.

Himmelseher S. Hypertonic saline solutions for treatment of intracranial
hypertension. Curr Opin Anaesthesiol 2007;20:414-26.

Smith JE, Hall MJ. Hypertonic saline. J R Army Med Corps 2004;150:239-43.
Bunn F, Roberts |, Tasker R, Akpa E. Hypertonic versus near isotonic
crystalloid for fluid resuscitation in critically ill patients. Cochrane Database
Syst Rev 2004:CD002045.

Jackson R, Butler J. Best evidence topic reports. Hypertonic or isotonic
saline in hypotensive patients with severe head injury. Emerg Med J
2004;21:80-1.

Stachenfeld NS. Acute effects of sodium ingestion on thirst and
cardiovascular function. Curr Sports Med Rep 2008;7 Suppl 4:7-13.
Monteiro-Pacheco A Jr, Martins Coimbra RS, Kreimeier U, Frey L,
Messmer K. Hypertonic volume therapy: Feasibility in the prevention
and treatment of multiple organ failure and sepsis. Rev Paul Med
1995;113:1053-60.

Strandvik GF. Hypertonic saline in critical care: Areview of the literature and
guidelines for use in hypotensive states and raised intracranial pressure.
Anaesthesia 2009;64:990-1003.

Wang BW, Chiou YH, Chen WB, Peng TY, Leung HK. Intravenous
pretreatment of hypertonic saline can prevent systemic hypotension induced
by spinal anesthesia. Acta Anaesthesiol Sin 1997;35:85-90.

Momota Y, Kaneda K, Arishiro K, Kishimoto N, Kanou S, Kotani J. Changes
in blood pressure during induction of anesthesia and oral and maxillofacial
surgery by type and timing of discontinuation of antihypertensive drugs.
Anesth Prog 2010;57:13-7.

Pdpping DM, Elia N, Marret E, Remy C, Tramer MR. Protective effects of
epidural analgesia on pulmonary complications after abdominal and thoracic
surgery: A meta-analysis. Arch Surg 2008;143:990-1000.

Turner RJ, Gatt SP, Kam PC, Ramzan |, Daley M. Administration of a
crystalloid fluid preload does not prevent the decrease in arterial blood
pressure after induction of anaesthesia with propofol and fentanyl. Br J
Anaesth 1998;80:737-41.

Junger WG, Coimbra R, Liu FC, Herdon-Remelius C, Junger W, Junger H,
et al. Hypertonic saline resuscitation: A tool to modulate immune function
in trauma patients? Shock 1997;8:235-41.

Mattox KL, Maningas PA, Moore EE, Mateer JR, Marx JA, Aprahamian C,
et al. Prehospital hypertonic saline/dextran infusion for post-traumatic
hypotension. The U.S.A. multicenter trial. Ann Surg 1991;213:482-91.

Li YH, Yu CH, Chien TJ, Huang RC, Tan PH, Cheng YS, et al. Hypertonic
saline. J Neurosurg 2013;119:1646.

Froelich M, Ni Q, Wess C, Ougorets |, Hartl R. Continuous hypertonic saline
therapy and the occurrence of complications in neurocritically ill patients.
Crit Care Med 2009;37:1433-41.

Constantinides C, Angeli S, Mean R. Murine cardiac hemodynamics
following manganese administration under isoflurane anesthesia. Ann
Biomed Eng 2011;39:2706-20.

Pascual JL, Khwaja KA, Chaudhury P, Christou NV. Hypertonic saline and
the microcirculation. J Trauma 2003;54 Suppl 5:5133-40.

Nakaigawa Y, Akazawa S, Shimizu R, Ishii R, lkeno S, Inoue S, et al.
Effects of magnesium sulphate on the cardiovascular system, coronary
circulation and myocardial metabolism in anaesthetized dogs. Br J Anaesth
1997;79:363-8.

Qureshi Al, Suarez JI. Use of hypertonic saline solutions in treatment
of cerebral edema and intracranial hypertension. Crit Care Med
2000;28:3301-13.



28.

29.

30.

31.

32.

Kashefi, et al.: Hypertonic saline on hypotension

Shackford SR, Bourguignon PR, Wald SL, Rogers FB, Osler TM, Clark DE.
Hypertonic saline resuscitation of patients with head injury: A prospective,
randomized clinical trial. J Trauma 1998;44:50-8.

Bhardwaj A, Ulatowski JA. Hypertonic saline solutions in brain injury. Curr
Opin Crit Care 2004;10:126-31.

Eskandari R, Filtz MR, Davis GE, Hoesch RE. Effective treatment of
refractory intracranial hypertension after traumatic brain injury with repeated
boluses of 14.6% hypertonic saline. J Neurosurg 2013;119:338-46.
Bulger EM, Hoyt DB. Hypertonic resuscitation after severe injury: Is it of
benefit? Adv Surg 2012;46:73-85.

Tyagi R, Donaldson K, Loftus CM, Jallo J. Hypertonic saline: A clinical
review. Neurosurg Rev 2007;30:277-90.

33.

34.

35.

Kreimeier U, Messmer K. Small-volume resuscitation: From experimental
evidence to clinical routine. Advantages and disadvantages of hypertonic
solutions. Acta Anaesthesiol Scand 2002;46:625-38.

Kien ND, Kramer GC, White DA. Acute hypotension caused by
rapid hypertonic saline infusion in anesthetized dogs. Anesth Analg
1991;73:597-602.

Kreimeier U, Christ F, Kraft D, Lauterjung L, Niklas M, Peter K, et al.
Anaphylaxis due to hydroxyethyl-starch-reactive antibodies. Lancet
1995;346:49-50.

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

Advanced Biomedical Research | 2014




<<
  /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


