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Systemic medications have been used exclusively or in asso-
ciation with psychoanalgesia for relief of labor pain during
both the first and second stages of labor. These drugs can be
classified into several categories.

Opioids

Opioids are popular agents for the relief of labor pain either in
an early stage before the administration of epidural analgesia or
throughout the first and second stages of labor. Because of their
faster action and more reliable plasma concentrations, most of
these agents are used intravenously. The various narcotics that
can be used are as follows:
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Morphine

One of the most effective pain relievers, morphine, used to
be a popular agent; however, because of the possibility of a
higher incidence of neonatal respiratory depression this agent
is not popular for obstetric patients at the present time. It is used
either intramuscularly (5–10 mg) or intravenously (2–3 mg), and
its peak effect occurs at 1–2 h and 20 min, respectively.1 Ten
healthy nulliparous parturients in active labor were given doses
(up to 0.15 mg/kg body weight morphine) for pain relief. The
parturients were all significantly sedated and several fell asleep
but were awakened by pain during contractions.2

Meperidine

This is the most commonly used drug at the present time
because of its fast onset. It is used both intramuscularly
(50–100 mg) and intravenously (25–50 mg), and its time of
onset is 40–50 min and 5–10 min, respectively. Meperidine
rapidly crosses the placenta and attains fetal and maternal
equilibrium within 6 min.3

An interesting observation associated with maternally
administered meperidine was the higher incidence of neona-
tal respiratory depression when the delivery took place during
the second and third hour of drug administration. No significant
respiratory depression of neonates was observed when delivery
took place within 1 h or 4 h after drug administration.4 Kunhert
et al. did an extensive study to explain this interesting obser-
vation; these authors measured umbilical cord and neonatal
urine concentrations of meperidine and normeperidine and
found that neonatal urine meperidine concentrations showed
the highest amount of drug transfer to fetal tissues after 2–3 h of
maternal administration (Fig. 8-1).5 Normeperidine, a metabo-
lite of meperidine, reached its highest fetal concentration after
4 h of maternal administration (Fig. 8-2). They also observed
poor Brazelton neonatal neurobehavioral scores at both 12 h
and 3 days of age; according to these authors this is related
to normeperidine. Thus, the immediate fetal effect observed
after the maternal administration of meperidine as shown by
low Apgar scores most probably is related to the direct effect
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Figure 8–1. Relationship between the meperidine delivery
interval and urinary excretion of meperidine by the neonate.
(Adapted from Kuhnert et al.5)

of meperidine; on the other hand, delayed neonatal neurobe-
havioral changes are probably related to the metabolic product
normeperidine. Sosa et al. evaluated the association between
the use of meperidine during the first stage of labor and the
presence, type, and timing of acidosis in the newborn at birth
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Figure 8–2. Relationship between the meperidine delivery
interval and urinary excretion of normeperidine by the
neonate. (Adapted from Kuhnert et al.5)

and found that there was an increased risk of acidosis at birth
in the meperidine group as compared to the control group.6

Neonatal neurobehavioral change has also been observed from
normeperidine excreted from breast milk.7

Fentanyl

Fentanyl is a rapid-acting and short-lasting narcotic, and
100 μg of fentanyl is equipotent to 10 mg of morphine and
100 mg of meperidine. This agent can be used intramuscularly
(50–100 μg) or intravenously (25–50 μg) and will have its peak
effect in 7–8 min and 3–5 min, respectively. The main disad-
vantage of this agent is its short duration: it only lasts for 1–2 h
even if used intramuscularly.
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Fentanyl can be used via patient-controlled intravenous
analgesia (PCIA) technique to provide labor analgesia. In one
study,8 patients received an initial IV dose of 100 μg of fentanyl
incrementally over 1–5 min. If the pain was not adequately
relieved, an additional 50 μg was given and repeated every
5 min until the patient reported adequate pain relief. The PCIA
pump was initially set to give aliquots of 25–50 μg fentanyl
with a lockout interval of 10 min. The lockout period and bolus
dose were increased or decreased to achieve desired comfort
level. Although this technique did not provide better analge-
sia than conventional patient-controlled epidural analgesia, it
offers a good alternative method where a regional anesthesia
is contraindicated. Just like any systemic analgesic techniques,
intravenous fentanyl produces more maternal and neonatal
sedation compared to regional anesthesia.8 On the contrary,
fentanyl administered as single dose does not have significant
neonatal effects. Eisele and colleagues used 1 μg/kg of fentanyl
intravenously before cesarean section and found no differences
in Apgar scores, in umbilical cord acid–base values, or in neu-
robehavioral scores between medicated and control groups.9

Recently Frolich et al. also demonstrated that 1 μg/kg of fen-
tanyl and midazolam 0.02 mg/kg given intravenously before
the cesarean delivery did not have any adverse neonatal effects
(Can J Anaesth 2006;53:79–85).

Remifentanil

Remifentanil, a new ultra short-acting opioid receptor
agonist produces analgesia; however, it is quickly metabolized
by nonspecific esterases. It crosses the placenta, but it is rapidly
metabolized by the neonate. It has been used as a continuous
intravenous infusion or patient-controlled infusion with some
success.

In one study,10 20 term parturients requesting labor anal-
gesia were randomized to receive one of two regimens of
intravenous remifentanil. The initial settings in both groups
consisted of an infusion of 0.025 μg/kg/min and a PCA bolus
of 0.25 μg/kg and a lockout interval of 2 min. In Group
A, the infusion was increased in a stepwise manner from
0.025 μg/kg/min to 0.05 μg/kg/min, 0.075 μg/kg/min, and 0.1
μg/kg/min as required; the bolus was kept constant at 0.25
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μg/kg. In Group B, the bolus was increased from 0.25 μg/kg to
0.5 μg/kg, 0.75 μg/kg, and 1 μg/kg as necessary; the infusion
was kept constant at 0.025 μg/kg/min. Maternal pain, sat-
isfaction and sedation scores, remifentanil requirement, and
side effects were recorded. Mean pain and patient satisfac-
tion scores, and cumulative doses of remifentanil were similar
in the two groups. The overall incidence of side effects was
greater in Group B (P = 0.0007), with drowsiness observed
in 100% of patients, as compared to 30% in Group A (P =
0.003). The minimum oxygen saturation levels were 94.3% +/–
2.6% and 92.2% +/– 3.8% in Groups A and B, respectively
(P = 0.19). The authors concluded that although pain and sat-
isfaction scores were similar in both groups, the regimen used
in Group A was associated with fewer side effects compared
to the Group B dosing regimen. However, there is a potential
for respiratory depression and mandates close respiratory mon-
itoring. When compared to epidural analgesia, this technique
is not superior.11

Sedatives and/or Tranquilizers

These agents can be used either to allay apprehension and
anxiety or in conjunction with narcotics to decrease the inci-
dence of nausea and/or vomiting.

Barbiturates

Barbiturates are seldom used at the present time because of
their adverse effects in neonates when used in high doses.

Phenothiazines

Hydroxyzine (Vistaril) and promethazine (Phenergan) have
been used extensively in obstetric cases. These agents possess
effective anxiolytic as well as antiemetic properties and can
decrease the beat-to-beat variability of the fetal heart rate.

Benzodiazepines

These agents are effective anxiolytic, hypnotic, anticonvul-
sant, as well as amnestic drugs.
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Diazepam

A popular anxiolytic drug, diazepam has been used exten-
sively in obstetric practice. In small doses (2.5–10 mg)
diazepam did not affect Apgar scores or neonatal acid–base
values; however, lower Scanlon neurobehavioral scores were
observed at 4 h.12,13In larger doses diazepam can produce
neonatal hypotonia, lethargy, and hypothermia. In the past,
diazepam has been used to treat convulsions following local
anesthetic toxicity or in eclamptic patients. Midazolam has
replaced diazepam for these indications.

Midazolam

Because of its fast onset and short half-life this agent has
become very popular in nonobstetric cases. Because of its
potent anterograde amnestic effect, one has to be careful when
using it for parturients. However, as mentioned above, midazo-
lam, 0.02 mg/kg, in combination with fentanyl, 1 μg/kg given
intravenously before the cesarean delivery did not have any
adverse neonatal effects. This approach seems to be a good
option in very anxious patients prior to cesarean delivery.

Dissociative Medications

In small intravenous doses (10–15 mg) ketamine may be a
useful analgesic drug.14 The onset of action is about 30 s and
lasts for 4 min. Bolus doses up to 0.25 mg/kg are suggested.15

We have occasionally used 0.5 mg/kg bolus intravenous dose
followed by 0.5 mg/kg/h infusion in patients to provide labor
analgesia where regional analgesia was not an option. This
was used in conjunction with fentanyl PCIA. Undesirable
hallucinations were minimal. However, the quality of anal-
gesia obviously will not match that from regional analgesia.
Nonetheless, ketamine provides another option of systemic
analgesia during labor.

Ketamine has been used as an induction agent during gen-
eral anesthesia for cesarean section. The possibility of delirium
and hallucinations during emergence from cesarean section
following large doses of ketamine may be a problem. The use of
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midazolam during induction can decrease the incidence of this
drawback. Other untoward side effects include hypertension,
increased salivation, as well as increased involuntary move-
ments. An increased intensity of uterine contractions has also
been observed following the use of ketamine (>1 mg/kg intra-
venously);16 neonatal depression can also occur in this dose
range.

Amnestic Agents

Scopolamine (hyoscine) is a potent amnestic agent and also
possesses mild sedative properties. It was used in combina-
tion with morphine for “twilight sleep.” Scopolamine crosses
the placenta and can cause fetal tachycardia and a loss in
beat-to-beat variability.

Neuroleptanalgesia

Innovar (droperidol, 2.5 mg/mL, plus fentanyl, 0.05 mg/mL),
although extensively used in general surgical cases, has never
become popular in the obstetric population.

Agonist and Antagonist Agents

Butorphanol (Stadol) and nalbuphine are popular at the present
time for the relief of labor pain. One to two milligrams of
butorphanol has been found to be as effective as 40–80 mg
of meperidine for relieving labor pain. Butorphanol was asso-
ciated with less drowsiness as well as less nausea and/or vom-
iting. However, the use of butorphanol was associated with a
75% incidence of transient sinusoidal fetal heart rate pattern.17

Because of the problem with the sinusoidal pattern, although
benign, as well as maternal somnolence, butorphanol is rarely
used at Brigham and Women’s Hospital at the present time.
Nalbuphine (Nubain), 5–10 mg intravenously, has become the
drug of choice. In a double-blind randomized study using
intravenous increments of nalbuphine, 3 mg, vs. meperidine,
15 mg, by patient-controlled analgesia during the first stage of
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labor, better maternal analgesia was observed with nalbuphine;
there were no differences between the two in the maternal
or neonatal side effects.18 The half-life of nalbuphine in the
neonate has been estimated to be 4.5 h and therefore the
neonatal respiratory monitoring is required in newborns born
to mothers receiving nalbuphine for the labor and delivery.19

Inhalation Analgesia

Inhalation analgesia is still being used in different parts of the
United States and more often in Europe. A survey from Ontario
noted that nitrous oxide was available in 75% of hospitals.
Hospitals without the availability of epidural analgesia were
more likely to have nitrous oxide analgesia than those with
epidural analgesia (89% vs. 70%).20

In the United Kingdom, inhalation analgesia has been used
with great success during both the first stage as well as the
second stage of labor. Entonox is a mixture of 50% oxygen
and 50% nitrous oxide and available in cylinders in United
Kingdom. This mixture may be administered by unsupervised
midwives in Great Britain in settings where regional anesthe-
sia is not available. The flow of the gases from the cylinder to
the mask can be controlled by one-way valve to limit pollution
of the labor suite. One of the main problems with this agent
(Entonox) is the possibility of unreliable concentrations being
delivered from the Entonox cylinder when the ambient temper-
ature reaches –7◦C; in such a situation, nitrous oxide becomes
liquid in the cylinder. Under these circumstances, parturients
will inhale 100% oxygen initially, followed by very high con-
centrations of nitrous oxide, and this can result in maternal
hypoxia. Parturients can self-administer this agent; however,
constant communication between the woman and the adminis-
trator is absolutely vital. One should start to inhale 30 s before
the onset of the contraction so that an adequate brain concen-
tration can be achieved at the peak of the uterine contraction.
With intermittent inhalation of nitrous oxide, accumulation
over time is negligible, and the neonate eliminates most of the
gas within minutes of birth.21

Besides N2O, the other inhalation agents that have been
used in the past are methoxyflurane, trichloroethylene (Trilene),
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enflurane, and isoflurane. Enflurane 1% in oxygen or isoflu-
rane 0.75% in oxygen have been compared with N2O/O2
(50%) for relief of labor pain and found to be more effective
than N2O/O2 mixture.22,23 More recently, newer inhalational
agents with low blood gas solubility, desflurane and seroflu-
rane, have been trialed during labor and delivery. In one study,
the authors compared the efficacy of Entonox with sevoflurane
0.8% during labor and they concluded that self-administered
sevoflurane at subanesthetic concentration (0.8%) can provide
useful pain relief during the first stage of labor, and to a greater
extent than Entonox. Although greater sedative effects were
experienced with sevoflurane, it was preferred to Entonox.24

In another study, the authors compared desflurane (1–4.5%) in
oxygen to nitrous oxide (30–60%) in oxygen for labor anal-
gesia. They found that analgesia scores were similar for both
groups with more amnesia in desflurane group (23% vs. 0%
P < 0.05). Blood loss did not differ significantly: 364 ml for
the desflurane group and 335 ml for the nitrous oxide group.
There were no significant differences for neonatal Apgar score
at 1 min or at 5 min or the NACS at 2 h or 24 h between the
two groups. Hence, desflurane in subanesthetic doses seems to
be safe and effective inhalation agent for normal delivery but
might be associated with greater sedation.25

The effect of the inhalation agents on uterine activity and
neonates will depend upon the concentrations of the agents
used. In smaller concentrations, no detrimental effect on uter-
ine contraction or neonates has been observed.

If general anesthesia is ever indicated for vaginal delivery,
then one must take all precautions (nonparticulate antacid,
preoxygenation, cricoid pressure, endotracheal tube with an
inflated cuff) similar to those mandatory during general anes-
thesia. Occasionally a high concentration of inhalation anes-
thetics may be necessary to relax the uterus for manipulation
by the obstetrician.26,27 Major indications for these manipula-
tions are (1) extraction of the head during a breech delivery, (2)
internal version and extraction of the second baby during the
delivery of twins, (3) extraction of a retained placenta, and (4)
reduction of uterine inversion. To minimize postpartum bleed-
ing, one should immediately shut off the inhalation anesthetics
following uterine relaxation.



Systemic Analgesia 105

References

1. Way WL, Costley EC, Leongway E. Respiratory sensitivity of the
newborn infant to meperidine and morphine. Clin Pharmacol
Ther. 1965;6:454–461.

2. Olofsson C, Ekblom A, Ekman-Ordeberg G, Hjelm A, Irestedt
L. Lack of analgesic effect of systemically administered mor-
phine or pethidine on labour pain. Br J Obstet Gynaecol.
1996;103(10):968–972.

3. Shnider SM, Way WL, Lord MJ. Rate of appearance and disappear-
ance of meperidine in fetal blood after administration of narcotic
to the mother. Anesthesiology. 1966;17:227.

4. Shnider SM, Moya F. Effects of meperidine on the newborn infant.
Am J Obstet Gynecol. 1964;89:1009–1015.

5. Kuhnert BR, Kuhnert PM, Tu AS, Lin DC. Meperidine and
normeperidine levels following meperidine administration dur-
ing labor. II. Fetus and neonate. Am J Obstet Gynecol.
1979;133(8):909–914.

6. Sosa CG, Buekens P, Hughes JM, et al. Effect of pethidine adminis-
tered during the first stage of labor on the acid–base status at birth.
Eur J Obstet Gynecol Reprod Biol. 2006;129(2):135–139.

7. Wittels B, Scott DT, Sinatra RS. Exogenous opioids in human
breast milk and acute neonatal neurobehavior: a preliminary
study. Anesthesiology. 1990;73(5):864–869.

8. Halpern SH, Muir H, Breen TW, et al. A multicenter random-
ized controlled trial comparing patient-controlled epidural with
intravenous analgesia for pain relief in labor. Anesth Analg.
2004;99(5):1532–1538, table of contents.

9. Eisele JH, Wright R, Rogge P. Newborn and maternal fentanyl
levels at cesarean section. Anesth Anal. 1982;61:179.

10. Balki M, Kasodekar S, Dhumne S, Bernstein P, Carvalho JC.
Remifentanil patient-controlled analgesia for labour: optimizing
drug delivery regimens. Can J Anaesth. 2007;54(8):626–633.

11. Volmanen P, Sarvela J, Akural EI, Raudaskoski T, Korttila K,
Alahuhta S. Intravenous remifentanil vs. epidural levobupiva-
caine with fentanyl for pain relief in early labour: a ran-
domised, controlled, double-blinded study. Acta Anaesthesiol
Scand. 2008;52(2):249–255.

12. Dailey PA, Baysinger CL, Levinson G, Shnider SM.
Neurobehavioral testing of the newborn infant. Effects of
obstetric anesthesia. Clin Perinatol. 1982;9(1):191–214.

13. Roblin SH, Wright R, Shnider SM, et al. Diazepam during cesarean
section – effects on neonatal Apgar scores, acid–base status,



106 Systemic Analgesia

neurobehavioral assessment and maternal and fetal plasma nore-
pinephrine levels (abstract). American Society of Anesthesiologists
Annual Meeting, New Orleans. 1977:449.

14. Janeczko GF, el-Etr AA, Younes S. Low-dose ketamine anesthesia
for obstetrical delivery. Anesth Analg. 1974;53(6):828–831.

15. Douglas MJ, Levinson G. Systemic medication for labor and
delivery. 4th ed. Philadelphia: Lippincot William and Wilkins;
2001.

16. Marx GF, Hwang HS, Chandra P. Postpartum uterine pressures
with different doses of ketamine. Anesthesiology. 1979;50(2):163–
166.

17. Hatjis CG, Meis PJ. Sinusoidal fetal heart rate pattern
associated with butorphanol administration. Obstet Gynecol.
1986;67(3):377–380.

18. Frank M, McAteer EJ, Cattermole R, Loughnan B, Stafford LB,
Hitchcock AM. Nalbuphine for obstetric analgesia. A compari-
son of nalbuphine with pethidine for pain relief in labour when
administered by patient-controlled analgesia (PCA). Anaesthesia.
1987;42(7):697–703.

19. Nicolle E, Devillier P, Delanoy B, Durand C, Bessard G.
Therapeutic monitoring of nalbuphine: transplacental transfer and
estimated pharmacokinetics in the neonate. Eur J Clin Pharmacol.
1996;49(6):485–489.

20. Oyston J. Obstetrical anaesthesia in Ontario. Can J Anaesth.
1995;42(12):1117–1125.

21. Brownridge P. Treatment options for the relief of pain during
childbirth. Drugs. 1991;41(1):69–80.

22. Abboud TK, Gangolly J, Mosaad P, Crowell D. Isoflurane in
obstetrics. Anesth Analg. 1989;68(3):388–391.

23. Abboud TK, Shnider SM, Wright RG, et al. Enflurane analgesia in
obstetrics. Anesth Analg. 1981;60(3):133–137.

24. Yeo ST, Holdcroft A, Yentis SM, Stewart A, Bassett P. Analgesia with
sevoflurane during labour: ii. Sevoflurane compared with Entonox
for labour analgesia. Br J Anaesth. 2007;98(1):110–115.

25. Abboud TK, Swart F, Zhu J, Donovan MM, Peres Da Silva E, Yakal
K. Desflurane analgesia for vaginal delivery. Acta Anaesthesiol
Scand. 1995;39(2):259–261.

26. Munson ES, Maier WR, Caton D. Effects of halothane, cyclo-
propane and nitrous oxide on isolated human uterine muscle. J
Obstet Gynaecol Br Commonw. 1969;76(1):27–33.

27. Kumarasinghe N, Harpin R, Stewart AW. Blood loss during suction
termination of pregnancy with two different anaesthetic tech-
niques. Anaesth Intensive Care. 1997;25(1):48–50.


	8 Relief of Labor Pain by Systemic Medications and Inhalational Agents
	 Opioids
	 Morphine
	 Meperidine
	 Fentanyl
	 Remifentanil

	 Sedatives and/or Tranquilizers
	 Barbiturates
	 Phenothiazines
	 Benzodiazepines
	 Diazepam
	 Midazolam


	 Dissociative Medications
	 Amnestic Agents
	 Neuroleptanalgesia
	 Agonist and Antagonist Agents
	 Inhalation Analgesia

	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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 true
  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




