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Abstract

Introduction: Paracetamol is the most commonly used drug in 
paediatrics with the standard dose (15 mg/kg) of oral and rectal 
paracetamol preparations interchangeably is used to treat 
fever in children, assuming they have equal antipyretic effect. 
We did a study to compare the effectiveness of two different 
rectal doses of paracetamol: 15 mg/kg and 30 mg/kg to that 
of a standard oral dose of 15 mg/kg. Material and Methods: 
This is a prospective, interventional, randomized controlled 
study done in Western Regional Hospital, Nepal in which 192 
children with fever aged six months to six years. Study duration 
was August 2015 to October 2015. The sample included 63 
in the oral normal dose group (15mg/kg), 59 in normal dose 
rectal group (15mg/kg) and 70 in high dose (30mg/kg) rectal 
paracetamol group. Temperature was recorded before and 
after the administration of paracetamol at an interval of 30, 60, 
120, and 180 minutes by using a digital thermometer. Results: 
Total of 59 patients received 15 mg/kg rectal Paracetamol 
(group A), 70 received 30 mg/kg rectal Paracetamol (group 
B), and 63 received 15 mg/kg oral Paracetamol (group C). 
Mean temperature before giving medication in Group A, B and 
C respectively were 101.70 F, 101.90 F and 101.50 F. At 30 
min temperature was 100.80 F, 100.80 F and 100.660 F, while 
at 60 minutes temperature was 99.90 F, 99.70 F, and 99.7 0 F 
respectively for Group A,B and C. But at 120 and 180 minutes 
temperature decreased significantly who got rectal 30 mg/kg 
of paracetamol. Conclusions: Rectal paracetamol in a dose 
of 30mg/kg is more effective than oral paracetamol in a dose of 
15 mg/kg. However oral paracetamol given in a dose of 15 mg/
kg is more effective than rectal paracetamol in a same dose. 

Key words: Paracetamol, Oral route, rectal route, temperature, 
Normal dose, High dose.

Introduction

People often conceive fever as a disease that requires treatment, 
rather than being a symptom or a sign of an illness. In their 

anxious quest to treat fever, parents suff ering from "fever phobia" 
may end up unintentionally overdosing their children with diff erent 
antipyretics, or with diff erent preparations of the same antipyretics. 
Paracetamol is the most commonly used drug in paediatrics1. For 
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routine clinical use, it is administered in oral and rectal 
forms, as a tablet, liquid, or suppository. The rectal route 
is especially useful in several specifi c circumstances like 
vomiting or unconsciousness. Rectal administration of 
liquid preparations is impractical and has very limited 
clinical applicability; thus, rectal suppositories occupy 
an important role in the treatment of fever and pain in 
children. 

Parents, as well as physicians, use the standard 
dose (10–20 mg/kg) of oral and rectal Paracetamol 
preparations interchangeably to treat fever in children, 
assuming they have equal antipyretic eff ects. However, 
the evidence for rapid absorption (within 30-60 minutes) 
and the pharmacokinetics of a single oral dose is well-
established2,3. The absorption of rectal paracetamol is 
erratic and prolonged, varying with the suppository size, 
composition of its base, rate of dissolution, position in the 
rectum, and the rectal contents4. Moreover, an increasing 
body of evidence indicates that the rectal Paracetamol 
dose of 10-15 mg/kg fails to achieve antipyretic serum 
levels of 10-20 μg/ml. Indeed, a rectal Paracetamol 
dose of 30-45 mg/kg is needed to achieve adequate 
serum levels5,6. The recommendation from the American 
Academy of Pediatrics7 has discouraged the use of rectal 
Paracetamol by parents unless specifi c instructions are 
given by medical personnel, their rationale being that 
there is “potential for inadequate therapeutic eff ect from 
poor absorption as well as cumulative toxic eff ects from 
excessive or too frequent rectal doses.”

In America, the recommended dose for 
Paracetamol is 10 to 15 mg/kg/dose every 4 to 6 hours, 
regardless of the route of administration8. Although 
some investigators2,3,6 both in Europe and in North 
America, have studied and recommended rectal doses 
as high as 60 mg/kg/dose, these higher doses have 
not been adopted as standard practice in America 
and Canada. In one study oral paracetamol proved 
superior to the rectal preparation9, two others10,11 saw no 
diff erence in the antipyretic responses of oral and rectal 
paracetamol. However, Vernon's study was un-blinded 
and lacked placebo control, and compared the standard 
doses of 15-20 mg/kg of oral and rectal Paracetamol 
only. Scolnik's study, also lacking blinding and placebo 
control, was further limited by the fact that it assessed 
antipyretics during the fi rst three hours after drug 
administration, a time during which maximum antipyretic 
eff ect of rectal Paracetamol may not have occurred. 

The objectives of this study were to compare 
the antipyretic eff ective of two diff erent rectal doses 
of Paracetamol: 15 mg/kg and 30 mg/kg to that of a 
standard oral dose of 15 mg/kg. The individualized doze 
was given three hours of observation to allow detection 

of late antipyretic eff ect that may occur with rectal 
Paracetamol. The results of this study could provide 
further evidence on the comparative antipyretic eff ects 
of diff erent doses of rectal Paracetamol versus the 
standard oral one. 

Material and Methods

This was a prospective, interventional, randomized, 
controlled study done in Western Regional Hospital, 
Nepal. All febrile children aged six months to six years 
were included in the study from August 2015 to October 
2015. A total of 192 children were included in this 
study. There were 63 patients in the oral normal dose 
paracetamol group (15mg/kg), 59 patients in the normal 
dose rectal paracetamol group (15mg/kg) and 70 
patients in the high dose (30mg/kg) rectal paracetamol 
group. 

Fever was defi ned as Temperature ≥38°C or 100.4 
0 F. Normal dose oral paracetamol was defi ned as15mg/
kg/dose, Normal dose rectal paracetamol as 15mg/kg/
dose and High dose rectal paracetamol as 30mg/kg/
dose. 

Patients were assigned to either of the three 
treatment groups by the use of a computer-generated 
random-number table. The three treatment groups were 
as follows: Group A-rectal paracetamol 15 mg/kg in 
suppository form; Group B- rectal paracetamol 30 mg/
kg in suppository form; and group C-oral paracetamol 
15 mg/kg in suspension. The suppository was inserted 
beyond the internal sphincter after appropriate 
lubrication. 

Inclusion criteria involved all children aged six 
months to six years with axillary temperature ≥38°C 
(≥100.4 F), attending in emergency department or 
admitted patients with fever in paediatric department of 
Western Regional Hospital, Pokhara, Nepal. Exclusion 
Criteria comprised of all patient with known allergy to 
paracetamol, patients with febrile neutropenia, patients 
who were kept NPO, with the history of vomiting or 
diarrhoea in the previous four hours, failure of the 
parents to provide informed consent, patients receiving 
paracetamol in the previous four hours and the patients 
who vomited the oral preparation within 20 minutes. 
Informed written consent from the parents or care taker 
were taken in a well understood Nepali Language. 

Temperatures were recorded before and after the 
administration of paracetamol at an interval of 30, 60, 
120, and 180 minutes by using a digital thermometer (Dr. 
Morepen). Parents were advised to reduce the amount 
and thickness of clothing the child was wearing. Axilla 
was dried with a cloth and bulb of thermometer was 
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placed snugly by tightly holding the arm against chest. 
Thermometer was placed in the axilla for two minutes.

The groups were compared using analysis of 
variance for change in temperature during three 
hours. Diff erences in the proportion in each group 
that experienced a drop of 1°C or 2°C were assessed 
by ANOVA with Bonferroni Post Hoc comparison, chi 
square test, chi square (exact) test using SPSS 16.

Results

Fifty-nine patients received 15 mg/kg rectal 
Paracetamol (group A), 70 received 30 mg/kg rectal 
Paracetamol (group B), and 63 received 15 mg/kg oral 
Paracetamol (group C). Among them 26(44.1%) were 
female and 33(55.9%) were male in Group A. Similarly, 
in Group B, 29(41.4%) were female and 41(58.6%) were 
male. In Group C, 24(38.1%)were female and 39(61.6%) 
were male. Total female children were 79(41.1%) and 
male, 113(58.9%). All patients under study whether in 
group A, group B, or group C were enthusiastic and 
cooperative.

There were no signifi cant diff erences in age, 
weight, temperature at 0 min, heart rate and respiratory 
rate among the three groups as shown in Table-1. Mean 
of Vitals like heart rate and respiratory rate were also 
not signifi cant among those three groups and is shown 
in Table-1.

Duration of fever of diff erent patients from diff erent 
group were from one day to maximum 90 days (Figure 
1). Among total patients 17.2% had history of fever 
for one day, 36.5% had history of fever for two days. 
Similarly 20.3% had a history of fever for three days, 

4.2% had four days, 5.7% had fi ve days, 1.6% had six 
days, 5.7% had seven days, 2.6% had eight days, 0.5% 
had nine days, 2.1% had ten days, 1% had eleven days, 
1.6 had thirty days, 0.5% had forty fi ve days and 0.5% 
had ninety days history of fever.

The maximum drop in temperature for each of the 
three groups is summarized in Table 2. There were no 
signifi cant decrease in temperature in all three groups 
at 30 minutes and 60 minutes but fever decreased 
signifi cantly at 120 minutes and 180 minutes (Table 2).

At 30 min in Group A mean temperature was 
100.80 F, in Group B it was 100.80 F and in Group C 
it was 100.660 F. This decrement was statistically not 
signifi cant (p-0.569). 

At 60 minutes in Group A temperature decreased 
to 99.90 F, in Group B temperature decreased to 99.70 
F, and in Group C mean decrease in temperature was 
up to 99.7 0 F. This decrement was also not statistically 
signifi cant (p-0.261).

But at 120 minutes rectal 15 and 30 mg/kg diff ered 
signifi cantly (p=0.01). Other diff erences being not 
signifi cant. Similarly, at 180 minutes rectal 15 and 30 
mg/kg diff ered signifi cantly (p=0.005), other diff erences 
being not signifi cant.

Since it is possible that temperatures dropped more 
rapidly in one particular patient or group and this would 
not be refl ected in the calculations described so far, the 
area under the curve for temperature versus time (Fig 
2) was individually calculated for all patients in the three 
groups. This comparison reveals signifi cance among 
the three groups at 120 minutes and 180 minutes.

Fig 1: Showing durations of fever among all group patients
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Table 1: Showing mean for diff erent variables among 3 groups and their p-value

Route and Dose
Rectal 15mg/kg(A) Rectal 30mg/kg(B) Oral 15mg/kg(C)
Mean

(n =59)
SD

Mean
(n= 70)

SD
Mean (n= 

63)
SD p-value

Age in month 31.88 20.548 26.23 17.451 25.51 16.469 0.108
Weight 10.953 3.3845 10.821 3.3685 10.894 3.7477 0.977
Fever in Days 5.73 12.422 3.86 6.233 3.17 2.339 0.190
Tem in ºF at 0 min 101.746 1.0436 101.963 1.0548 101.511 1.0943 0.053
Heart Rate 126.42 15.133 129.67 13.533 127.49 16.745 0.459
Respiratory Rate 34.36 10.743 36.71 13.450 35.43 14.577 0.592

Table 2: Showing decrease in temperature in diff erent interval following administration of paracetamol

Temperature (Fº) in min
Rectal 15mg/kg(A) Rectal 30mg/kg, (B) Oral 15mg/kg (C)

(n= 59) (n=70) (n=63)
0 min 101.746 101.963 101.511

30 min 100.808 100.83 100.66
60 min 99.978 99.701 99.732

120 min 99.236 98.829 99.008
180 min 99.053 98.464 98.633

Table 3: Showing decrease in temperature in diff erent intervals with mean and SD and their p-value

Time
Temperature (ºF) 

p-value
Group-A Group-B Group-C

  Mean SD Mean SD Mean SD
0 min 101.75 1.04 101.96 1.05 101.51 1.09 0.053

30 min 100.80 1.10 100.83 0.92 100.66 0.93 0.569
60 min 99.98 1.23 99.70 0.85 99.73 0.97 0.261

120 min* 99.24 1.09 98.83 0.64 99.00 0.69 0.022
180min** 99.05 1.51 98.46 0.65 98.63 0.82 0.006

Time interval after the administration of paracetamol
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Fig 2: Showing average temperature in 0 F at each time point for the 3 groups

Discussion

In febrile children, brought to an emergency, OPD 
and indoor departments of Western Regional Hospital, 
the single-dose oral paracetamol was more eff ective 
than rectal paracetamol 15 mg/kg. But when we doubled 

the dose of rectal paracetamol, we found additional 
benefi t over both oral and rectal paracetamol 15mg/
kg. Moreover, the rectal route was as satisfactory to the 
parents as the oral route. 
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The use of high-dose rectal paracetamol has been 
studied extensively3,9,10. They suggest that higher doses 
of rectal paracetamol (30 mg/kg) was more eff ective in 
reducing fever than oral and rectal 15mg/kg paracetamol. 
The study done in Iran in 2010 A.D. by Karbasi et. al.12 

which was prospective parallel group designed study, 60 
children who presented to the emergency department or 
outpatient paediatric clinic at a tertiary hospital and aged 
from six months to six years with rectal temperature over 
39 °C were enrolled. Patients were randomly assigned 
to two equal-sized groups. Group 1 received 15 mg/kg 
acetaminophen rectally and group 2 received the same 
dose orally. Temperature was recorded at baseline 
and 1 and 3 hours after drug administration. The result 
showed Rectal and oral paracetamol preparations had 
equal antipyretic eff ects in children. The rectal route 
was proved to be as acceptable as the oral one for the 
parents.

Rumack13, in an unreferenced review, quoted that 
therapeutic level of paracetamol in serum was 10 to 20 
mg/L. Walson et al14 found that even concentrations of 
paracetamol as low as 6.8 mg/L reduce temperature to a 
signifi cantly greater extent than placebo. Others did not 
fi nd a correlation between maximal serum concentration 
and fall in temperature15. The weak correlation between 
serum concentrations and clinical outcome, and the 
availability of temperature as a reliable and objective 
outcome measures were the reasons why we choose 
to study the eff ect of diff erent doses and routes of 
paracetamol without assessing serum levels. This 
study was however limited as it could not assess the 
systemic absorption of the drug. Previous studies on 
the antipyretic eff ect of rectal paracetamol in children 
yielded confl icting results. Keinanen et al16 showed 
that both oral and rectal paracetamol were eff ective in 
reducing temperature in febrile children: the maximal 
temperature decrement was signifi cantly greater in the 
oral group, and the eff ect was seen earlier. However, this 
study was not randomized. Moreover, a relatively low 
dose i.e. 10 mg/kg paracetamol was used in the study. 

In a nonrandomized trial14, administering 15 mg/kg 
paracetamol to the same febrile patients either rectally 
on the fi rst day after cardiac surgery or via nasogastric 
tube the next day produced no diff erence in temperature 
reduction. 

In a randomized study, Vernon et Al17 showed no 
diff erence in the decrement in fever among 37 children 
who were treated with either oral or rectal acetaminophen 
in a dose of 15 to 20 mg/kg. However, the eff ect of high-
dose rectal paracetamol was not investigated. Treluyer 
JM et al18 showed that 30 mg/kg oral paracetamol 
caused a swifter and greater decrement in fever than 
conventional doses of 15 mg/kg, with mean diff erence in 
temperature was 0.5°C. Our study also showed a similar 
fi nding on administrating 30mg/kg rectal paracetamol. 

Parents were found satisfi ed equally with the rectal 
and oral routes of administration of paracetamol but the 
results would have been diffi  cult if they had inserted the 
suppository themselves. Thus, rectal route is preferred 
especially in condition where oral route poses diffi  culties, 
such as with the child who is vomiting or spitting up oral 
medications. 

Conclusion

Rectal paracetamol in a dose of 30mg/kg is more 
eff ective than oral paracetamol in a dose of 15 mg/kg. 
However oral paracetamol given in a dose of 15 mg/
kg is more eff ective than rectal paracetamol in a same 
dose. Thus, rectal paracetamol in a dose of 30 mg/kg 
is superior to oral route both because of its rapidity of 
action in bringing down the temperature in a febrile child 
and of easy administration. 

Limitations of Study: This study has several 
limitations. It was randomized but not blinded or placebo 
controlled. This was because the primary outcome 
measure was an objective measure (body temperature), 
which was not subjected to observer bias and blinding 
was not considered necessary. 

References

1. Kogan MD, Pappas G, Yu SM, Kotelchuck M. Over-
the-counter medication use among US preschool-age 
children. JAMA 1994;272(13):1025-30. DOI:10.1001/
jama.1994.03520130063034

2. Rusy LM, Houck CS, Sullivan LJ, et al. A double-
blind evaluation of ketorolac tromethamine versus 
Paracetamol in pediatric tonsillectomy: analgesia and 
bleeding. Anesth Analg 1995;80(2):226-29.

3. Montgomery CJ, McCormack JP, Reichert CC. Plasma 
concentrations after high dose (45 mg.kg-1 ) rectal 

Paracetamol in children. Can J Anesth 1995;42:982-
86.

4. Behrman RE, Kliegman RM, Jenson HB. Nelson 
Textbook of Pediatrics.16th ed. Philadelphia, PA: WB 
Saunders; 2000:2235.

5. Rusy LM, Houck CS, Sullivan LJ, et al. A double-
blind evaluation of ketorolac tromethamine versus 
Paracetamol in pediatric tonsillectomy: analgesia and 
bleeding. Anesth Analg 1995;80(2):226-29.

6. Korpela R, Korvenoja P, Meretoja OA. Morphine-
sparing eff ect of Paracetamol in pediatric day- case 
surgery. Anesthesia 1999;91(2):442-47. 



Bastola RC et. al.

225J. Nepal Paediatr. Soc.

7. American Academy of Pediatrics, Committee on 
Drugs. Paracetamol toxicity in children. Pediatrics 
2001;108:1020-24. DOI: 10.1542/peds.108.4.1020

8. Dipchand A. The HSC Handbook of Pediatrics. 9th ed. 
St Louis, MO: Mosby Yearbook; 1997:560 Comp, Inc; 
1999:23-25.

9. Beck DH, Schenk MR, Hagemann K, Doepfmer 
UR, Kox WJ. The pharmacokinetics and analgesic 
effi  cacy of larger dose rectal Paracetamol (40mg/kg) 
in adults: a double-blinded, randomized study. Anesth 
Analg 2000;90(2):431-36. DOI: 10.1213/00000539-
200002000-00035

10. Birmingham PK, Tobin MJ, Fisher DM, Henthorn 
TK, Hall SC, Cote´ CJ. Initial and subsequent 
dosing of rectal Paracetamol in children: a 24-hour 
pharmacokinetic study of new dose recommendations. 
Anesthesiology 2001;94(3):385-89.

11. Bremerich DH, Neidhart G, Heimann K, Kessler 
P, Behne M. Prophylactically administered rectal 
Paracetamol does not reduce postoperative opioid 
requirements in infants and small children Undergoing 
elective cleft palate repair. Anesth Analg 2001;92:907-
12. DOI: 10.1097/00000539-200104000-00020

12. Sedigha AK, Moneyreh MM, Motahhareh G. 
Comparison of antipyretic eff ectiveness of equal doses 
of rectal and oral acetaminophen in children. J Pediatr 
(Rio J.) 2010;86:3. DOI: http://dx.doi.org/10.1590/
S0021-75572010000300011 

13. Rumack BH. Aspirin versus acetaminophen: a 
comparative view. Pediatrics 1978;62:943–946.

14. Walson PD, Galletta G, Braden NJ, Alexander L. 
Ibuprofen, acetaminophen, and placebo treatment of 
febrile children. Clin Pharmacol Ther 1989;46:9-17.

15. Hopkins CS, Underhill S, Booker PD. Pharmacokinetics 
of paracetamol after cardiac surgery. Arch Dis Child 
1990;65:971-76.

16. Keinänen S, Hietula M, Similä S, Kouvalainen K. 
Antipyretic therapy: comparison of rectal and oral 
paracetamol. Eur J Clin Pharmacol 1977;12(1):77-80.

17. Vernon S, Bacon C, Weightman D. Rectal paracetamol 
in small children with fever. Arch Dis Child 
1979;54(6):469-479. DOI: 10.1136/adc.54.6.469

18. Treluyer JM, Tonnelier S, d’Athis P, Leclerc B, Jolivet-
Landreau I, Pons G. Antipyretic effi  cacy of an initial 30-
mg/kg loading dose of acetaminophen versus a15-mg/
kg maintenance dose. Pediatrics 2001;108(4). DOI: 
10.1542/peds.108.4.e73.



<<
  /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 /CMYK
  /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 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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


