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Adrenal Function in Children with Asthma and
Allergic Rhinitis Treated with Combination
of Inhaled and Nasal Corticosteroids

Irina Kazachkova, M.D.,! Diana Kong,? Kavita Patel, M.D., M.S.H.S.,® Michael Marcus, M.D.,?
Murali Pagala, Ph.D.,* Svetlana Ten, M.D.,' and Mikhail Kazachkov, M.D.3

Introduction: Children with asthma and allergic rhinitis are often treated with a combination of inhaled and
nasal corticosteroids. Safety data on this combination treatment in children are not available. This study evalu-
ates adrenal function in children receiving combination therapy with nasal and inhaled corticosteroid using a
low-dose adrenocorticotropin (ACTH) test.

Methods: Twelve children aged 6-12 years with severe asthma and allergic rhinitis were given combination
therapy with high-dose inhaled HFA-beclomethasone dipropionate (HFA-BDP) (320 ng/day for first 2 months
and 160 pg/day thereafter) and flunisolide nasal spray (116 ug/day). A low-dose ACTH test was performed
before treatment and 6 months later.

Results: There was no significant change (mean * SD) in both baseline (7.78 * 5.34 before treatment and 7.53 =
4.02 after treatment, p = 0.42) and stimulated (22.58 = 6.97 before treatment and 19.2 = 3.53, p = 0.09 after treat-
ment) cortisol levels.

Conclusion: Combination therapy with high-dose HFA-BDP and flunisolide nasal spray did not cause suppres-

sion of adrenal function in pediatric patients with severe asthma and allergic rhinitis.

Introduction

HE ASSOCIATION OF ASTHMA with allergic rhinitis is com-

mon in children.!-* Combination therapy with inhaled
and nasal corticosteroids is often prescribed for treatment
of these associated conditions. Inhaled corticosteroid ther-
apy can result in some degree of systemic exposure. The
assessment of adrenal function in adults receiving combi-
nation therapy with inhaled and nasal corticosteroids has
suggested the presence of adrenal suppression.*However,
similar data on this combination therapy in children is very
limited.> There is a concern among practitioners that an
increased corticosteroid exposure with combination ther-
apy may potentially cause adrenal suppression and growth
retardation.

The goal of our study was to investigate adrenal func-
tion in children with asthma and allergic rhinitis receiving
therapy with a combination of oral inhaled corticosteroids
(ICS) and nasal corticosteroids (NCS).

Materials and Methods

The study was approved by Institutional Review Board
(IRB) of Maimonides Medical Center. The design of the
study was a prospective, open-labeled, uncontrolled clinical
investigation.

Patients with severe persistent asthma with allergic rhini-
tis were enrolled in the study. The diagnosis and severity of
asthma was established by pediatric pulmonologist and was
based on NAEPP guidelines.® The diagnosis of allergic rhinitis
was established by pediatric allergist and was based on history
and symptoms of rhinitis and positive skin testing for seasonal
or perennial allergens.” Study patients did not use systemic,
inhaled and/or nasal corticosteroids for more than 3 months
before enrollment in the study. The ages of the children were
between 6 and 12 years and all were able to perform spirome-
try. Children with any chronic pulmonary disease other than
asthma, chronic nonpulmonary illnesses, endocrine diseases,
and genetic disorders were excluded from the study.
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Treatment of asthma and allergic rhinitis

All children received beclomethasone dipropionate HFA
(HFA-BDP) (Qvar, IVAX/TEVA) 80 ng, four puffs twice a
day (640 pg/day) for the first 2 months and 80 pg, two puffs
twice a day (320 pg/day) thereafter. The use of a valved
holding chamber with mouthpiece was mandatory for the
delivery of the ICS. Of note, the doses of HFA-BDP used in
the study were somewhat higher than recommended by the
manufacturer. This off-label use of the drug was dictated by
the severity of asthma symptoms in our patients and was
approved by MMC IRB.

Allergic rhinitis was treated with flunisolide (Nasarel,
IVAX), 29 ng, two puffs each nostril daily (116 ng/day).

Compliance with medication regimen

All patients underwent follow-up visits with the research
team every month. FEV1 was ascertained and empty canis-
ters were counted. The phone calls ensured proper medica-
tion use and were conducted weekly during entire study .
No emergency asthma visits, which required systemic ste-
roid use, occurred in the study patients.

Outline of the study

After enrollment in the study all patients underwent the
following evaluation:

Height measurement (stadiometer Seca 216).
FEV1 before bronchodilator.

Baseline plasma cortisol.

Stimulated plasma cortisol.

After 6 months of therapy for asthma and allergic rhini-
tis with the combination of ICS and NCS all measurements
were repeated.

Low-dose ACTH test

Low-dose adrenocorticotropin (ACTH) was used for
stimulation of cortisol production.

The test was performed between 9 am and 10 am. After
the placement of an intravenous catheter a blood sample
for basal plasma cortisol was obtained. One microgram of
Cortrosyn (Amphostar) was injected intravenously. The
blood samples for stimulated cortisol were drawn in 20, 30,
and 60 min after injection. A cortisol level of =14 after ACTH
stimulation was considered to be normal.®®

The preparation of 1 ug Cortrosyn solution was done
immediately before the test. In brief, the vial of Cortrosyn
(250 pg) was diluted with 1 cc of normal saline (NS) obtained
from 50 cc NS bag. A whole dose of Cortrosyn was then
injected into the same bag with NS and gently mixed for
3 min. Then 0.2 cc (1 pg) of Cortrosyn solution was obtained
from the bag with 1 cc syringe and used for the test.

Statistics

The data was analyzed using Sigma Stat, and graphically
represented using SigmaPlot software (Systat Software,
Inc., Point Richmond, CA, USA). All values are expressed as
mean * SD. Significance of differences between the values
before and after treatment with corticosteroids was evalu-
ated using two-tailed Student ¢ test.
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Results

There was no significant change (mean * SD) in either
baseline (7.78 * 5.34 before treatment and 7.53 + 4.02 after
treatment, p = 0.42) or stimulated (22.58 = 6.97 before treat-
ment and 19.2 + 3.53 after treatment, p = 0.09) cortisol levels
(Fig. 1).

Two-way analysis of variance was used to compare the
cortisol levels at baseline and following stimulation with
ACTH in the patients before and after treatment with ICS
and NCS. This test showed that ACTH stimulation signifi-
cantly increased (p < 0.001) the levels of cortisol, and such an
increase was not significantly different in the patients before
compared to after the treatment with ICS and NCS.

The stimulated cortisol level was low in two patients
before treatment but normal and borderline-normal after
treatment (Table 1, boldface values).

There was no change in deviation from mean height per-
centile (0.034 = 1.203 before treatment and 0.008 = 1.04 after
treatment, p = 0.704) or actual height percentile (51.9 + 33.4
before treatment and 47.7 = 33.1 after treatment, p = 0.91) in
study patients.

FEV1 in study patients significantly increased after ther-
apy (82 = 11% and 90 * 8.3%, p = 0.028) (Fig. 2).

Discussion

There are very limited data available on the safety of
combined therapy with ICS and NCS. Sheth et al.> compared
baseline and stimulated cortisol levels in patients receiving
inhaled fluticasone propionate (FP) versus levels in patients
receiving the combination of inhaled and nasal FP. They
found that concurrent administration of intranasal FP and
orally inhaled FP was not associated with HPA-axis sup-
pression. The authors did enroll children 12-18 years of age
in the study, but they did not analyze this subgroup. In addi-
tion, the use of the standard ACTH test could significantly
reduce the sensitivity of adrenal suppression assessment in
their patients. In the study by Wilson et al.,* 12 patients were
randomized in blocks to receive two treatment sequences of
combinations of nasal placebo with inhaled placebo, nasal
placebo with ICS, NCS with inhaled placebo and ICS and
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FIG. 1. Cortisol levels in children with asthma before and
after treatment with combination of ICS and NCS.
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TaBLE 1. BAsAL AND STIMULATED CORTISOL VALUES IN
STUDY PATIENTS BEFORE AND AFTER THERAPY

Before treatment After treatment

Basal Stimulated Basal Stimulated
cortisol cortisol cortisol cortisol
3.6 22 41 17

7.3 31 11 19

5.7 17 5 20

39 11 94 14

41 24 5.2 22

15 29 14 21

5.7 16 4.7 19

2.7 11 4.6 16

6.6 26 2.3 16

7.7 19 79 17

21 29 3.2 21

10 29 12 22

78 +5.3 219 +71 71 +38 18.7 = 2.6

Value at the bottom of each column is mean = SD. The bold
face values indicate that the stimulated cortisol level was low in
two patients before treatment but normal and borderline-normal
after treatment.

NCS. Fluticosone propionate and triamcinolone acetonide
were given at clinically recommended doses. There were
significant differences in serial 24 h and fractionated serum
cortisol levels and corrected urinary cortisol excretion
between the active treatment groups and placebo. The addi-
tion of NCS did not produce further suppression of cortisol
levels. No ACTH stimulation test was done. Children were
not enrolled in this study.

The limited safety data on the combined use of ICS with
NCS in children causes concern in medical practitioners and
families of children with asthma and allergic rhinitis."*!!

Both medications used in our study have good safety
profiles in children. Use of HFA-BDP was not associated
with a decrease in 24-h free urinary cortisol or morning
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FIG. 2. FEV1 in children with asthma and allergic rhinitis
before and after treatment with combination of ICS and
NCS.
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plasma cortisol.’>"® Nayak et al.’ showed the absence of any
difference in baseline and stimulated with low-dose ACTH
cortisol level in children with asthma after 12 weeks of ther-
apy with HFA-BDP. In the study by Gale et al."” nasal fluni-
solide did not cause adrenal suppression in children with
allergic rhinitis. The results of our study are reassuring and
suggest that combination therapy with the two mentioned
above medications most likely does not suppress adrenal
function in children despite “off-label” use of high doses of
HFA-BDP.

The increase of FEV1 after 6 months of treatment in our
study patients was predictable, based on previous studies
of HFA-BDP in children with asthma,!213151618 and is sugges-
tive of good medication adherence in our study population.
Adherence was further supported by counting empty canis-
ters and weekly phone calls.

There is no standard approach to the assessment of adre-
nal function in patients receiving inhaled or nasal corticos-
teroids. There are several tests, which have been used in the
past for the assessment of adrenal function in children. They
include morning cortisol, ACTH levels, integrated serial cor-
tisol levels (24 h, or overnight), free urinary cortisol level over
24 h (usually with creatinine correction), ACTH stimulation
test, metyrapone test, and insulin tolerance test.

A single morning cortisol level is weakly sensitive due
to its wide variations in the same subject. The integrated
overnight cortisol measurement is a more reliable test, but it
requires multiple blood sampling. The free urinary cortisol
over 24 h appears to be practical and reliable, because it pro-
vides a global evaluation of the adrenal function; however,
obtaining a complete 24-h urine sample in children may be
problematic.’

Insulin-induced hypoglycemia is one of the most reliable
tests and considered to be a gold standard test for assess-
ing the HPA axis, but it can be unpleasant to the patient
and must be performed by highly experienced personnel
because of the risk of profound hypoglycemia.

Ithas been suggested that the standard (high-dose) ACTH
test should be used for the initial assessment of the HPA axis
because it is safe, reliable, and easy to perform. Comparison
studies have shown it to closely correlate with the insulin
tolerance test.?! However, standard or so called high-dose
ACTH test has also been shown to be less sensitive in diag-
nosing secondary adrenal insufficiency because supraphysi-
ological levels of adrenocorticotropin in the blood may cause
adrenal gland overstimulation.?>* Broide et al.” assessed the
adrenal function of children and adults taking high doses
of inhaled budesonide and beclomethasone. Decreased cor-
tisol secretion compatible with mild adrenal insufficiency
was detected after stimulation with low-dose ACTH in 16
patients. Nonetheless, all but one of the poor responders to
the low-dose ACTH test showed normal stimulation with
the standard ACTH test. The low-dose ACTH test has been
proposed to be a more physiological stimulatory test with
better sensitivity than the standard high-dose test, with a
greater ability to uncover mild adrenal insufficiency.-%

Because of this, we chose to use the low-dose ACTH
test. This particular test was previously shown to be a reli-
able tool for the assessment of adrenal function in children
receiving inhaled corticosteroids.3?1%?5 Several modifica-
tions of the low-dose ACTH test have been previously used
by researchers.?*22%3> We chose the 1 pg modification due
to its simplicity and proven high sensitivity in assessment of
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adrenal function in children.? We adapted the normal levels
of stimulated cortisol from the previously published stud-
ies, which also used low-dose ACTH stimulation test for the
assessment of adrenal function in children.®* None of our
study patients had low stimulated cortisol levels after treat-
ment with combination of ICS and NCS and only one patient
had a borderline cortisol level of fourteen.

Our study has certain limitations. Absence of suppres-
sion of cortisol production was convincing but was studied
in a small group of patients. The p value of 0.09 with stimu-
lated cortisol data could suggest a trend toward adrenal sup-
pression after treatment, which potentially could become
statistically significant if the power of the study would be
increased. However, it is important to recognize that neither
of the study patients had lower than a “cut off” stimulated
cortisol level, which makes clinically significant adrenal sup-
pression very unlikely. Also, the clinical significance of this
level of suppression is very questionable. Compliance mon-
itoring could be further improved with the use of metered
dose inhaler counters and canister weighing. Ideally, use of
several groups would allow for comparison of patients on
just nasal corticosteroids, with those on only oral inhaled
corticosteroids, or with those on both.

Overall, we conclude that combination therapy with
HFA-BDP used with valved holding chamber and nasal
flunisolide did not cause suppression of cortisol secretion in
our study patients judged by negative low-dose ACTH stim-
ulation test. These data suggest that this type of combination
therapy is unlikely to cause clinically significant adrenal
suppression and may be used in children with asthma and
allergic rhinitis.

Further studies are recommended to assess the safety of
combination therapy with ICS and NCS in children when dif-
ferent medications, doses, and lengths of treatments are used.

Acknowledgments

The authors thank Jacqueline Pandolfo, RN, for her help
with ACTH test.

The authors do not indicate conflict of interest of any
nature that may have a perceived influence on the results of
the research. The study was supported by the Independent
Research Grant from the Department of Pediatrics at
Maimonides Infants and Children’s Hospital.

References

1. Pedersen PA, Weeke ER. Asthma and allergic rhinitis in the
same patients. Allergy 1983; 38:25-29.

2. Greisner WA, Settipane R]J, Settipane GA. Co-existence of
asthma and allergic rhinitis: a 23-year follow-up study of col-
lege students. Allergy Astbmg Drag 1998; 19:185-188.

3. Dixon AE, Kaminsky DA, Holbrook JT, Wise RA, Shade DM,
Irvin CG. Allergic rhinitis and sinusitis in asthma: differen-
tial effects on symptoms and pulmonary function. Chest 2006;
130:429-435.

4. Wilson A, Lipworth B. 24 hour and fractionated profiles of adre-
nocortical activity in asthmatic patients receiving inhaled and
intranasal corticosteroids. Thorax 1999; 54:20-26.

5. Sheth KK, Cook CK, Philpot EE, Prillaman BA, Witham LA,
Faris MA, Klein KC, Rickard KA. Concurrent use of intrana-
sal and orally inhaled fluticasone propionate does not affect

hypothalamic-pituitary-adrenal-axis function. Allergv Asthma
Proc 2004; 25:115-120.

KAZACHKOVA ET AL.

6. National Heart, Lung and Blood Institute, National Asthma
Education and Prevention Program Expert Panel Report 3.
Guidelines for diagnosis and management of asthma. 2007.

7. Dykewicz MS, Fineman S, Soner DP, Nicklas R, Lee R, Blessing-
Moore ], Li JT, Bernstein IL, Berger W, Spector S, Schuller D.
Diagnosis and management of rhinitis: complete guidelines
of the Joint Task Force on Practice Parameters in Allergy,
I 1095,
81:478-518.

8. Kannisto S, Korppi M, Remes K, Voutilainen R. Adrenal sup-
pression, evaluated by a low dose adrenocorticotropin test, and
growth in asthmatic children treated with inhaled steroids.
Lelin Endacaingl Meial 2000; 85:652—657.

9. Raux Demay MC, Magny ]JP, Idres N, Grimfeld A, Le Bouc Y.
Use of the low-dose corticotropin stimulation test for the moni-
toring of children with asthma treated with inhaled corticoster-
oids. Horm Res 2006; 66:51-60.

10. Passalacqua G, Albano M, Canonica GW, Bachert C, Van
Cauwenberge P, Davies RJ, Durham SR, Kontou-Fili K, Horak
F, Malling HJ. Inhaled and nasal corticosteroids: safety aspects.
Allergy 2000; 55:16-33.

11. Ekins-Daukes S, Simpson C, Helms P, Taylor M, McLay J. Burden
of corticosteroids in children with asthma in primary care: ret-
rospective observational study. BM] 2002; 324:1374.

12. Pedersen S, Warner J, Wahn U, Staab D, Le Bourgeois M, Van
Essen-Zandvliet E, Arora S, Szefler SJ; Pediatric Study Group.
Growth, systemic safety, and efficacy during 1 year of asthma
treatment with different beclomethasone dipropionate formu-
lations: an open-label, randomized comparison of extrafine and
conventional aerosols in children. Pediatrics. 2002;10:€92.

13. Fireman P, Prenner BM, Vincken W, Demedts M, Mol SJ, Cohen
RM. Long-term safety and efficacy of a chlorofluorocarbon-free
beclomethasone dipropionate extrafine aerosol. Ann Allergy
Asthma Immungl 2001; 86:557-565.

14. Wolthers OD. Short-term growth and adrenal function in chil-
dren with asthma treated with inhaled beclomethasone dipro-
pionate hydrofluoroalkane. Dedigteedlloteseelmamanngl 2006;
17:613-619.

15. van Schayck CP, Donnell D. The efficacy and safety of QVAR
(hydrofluoroalkane-beclometasone diproprionate extrafine
aerosol) in asthma (Part 2): Clinical experience in children. Int J
Clin Pract 2004; 58:786-794.

16. Nayak A, Lanier R, Weinstein S, Stampone P, Welch M. Efficacy
and safety of beclomethasone dipropionate extrafine aerosol in
childhood asthma: a 12-week, randomized, double-blind, pla-
cebo-controlled study. Chest 2002;122:1956-1965.

17. Gale A, Solomon E, Tao B. Intranasal topical flunisolide therapy
in children with seasonal allergic rhinitis. Clin Allergy 1980;
10:527-533.

18. Szefler SJ, Warner ], Staab D, Wahn U, Le Bourgeois M, van
Essen-Zandvliet EE, Arora S, Pedersen S; Pediatric Study Group.
Switching from conventional to extrafine aerosol beclometha-
sone dipropionate therapy in children: a 6-month, open- label,
randomized trial. AllereseClin Toamaungl 2002:110:45-50.

19. Brown PH, Blundell G, Greening AP, Crompton GK. Screening
for hypothalamic-pituitary-adrenal axis suppression in asth-
matics taking high dose inhaled glucocorticoids. Respir Med
1991; 85:511-516.

20. Stewart PM, Seckl]JR, CorrieJ, Edwards CR, Pedfield PL. A ratio-
nal approach for assessing the hypothalamo-pituitary-adrenal
axis. Lancet 1988; 1:1208-1210.

21. Graybeal ML, Fang VS. Physiological dosing of exogenous
ACTH. Acta Endocrinol 1985; 108:401-406.

22. Talwar V, Lodha S, Dash R]. Assessing the hypothalamo-pitu-
itary-adrenal axis using physiological doses of adrenocortico-
tropic hormone. Q ] Med 1998; 91:285-290.

23. Rasmuson S, Olsson T, Hagg E. A low dose ACTH test to assess
the function of the hypothalamic-pituitary-adrenal axis. Clin

Endocrinal (Oxf). 1996; 44:151-156.




ADRENAL FUNCTION IN CHILDREN ON INHALED AND NASAL CORTICOSTEROIDS

24.

25.

26.

27.

28.

29.

30.

31

Thaler LM, Blevins LS Jr. The low dose (1-microg) adrenocorti-
cotropin stimulation test in the evaluation of patients with sus-
pected central adrenal insufficiency. GlinEadacinglMaial
1998; 83:2726-2729.

Broide ], Soferman R, Kivity S, Golander A, Dickstein G, Spirer
Z, Weisman Y. Low-dose adrenocorticotropin test reveals
impaired adrenal function in patients taking inhaled corticos-
teroids. LClinEndactingl Mt 1995; 80:1243-1246.

Dickstein G, Spigel D, Arad E, Shechner C. One microgram is
the lowest ACTH dose to cause a maximal cortisol response.
There is no diurnal variation of cortisol response to submaxi-
mal ACTH stimulation. Egr I Endocringl 1997; 137:172-175.
Dickstein G, Arad E, Shechner C. Low dose ACTH stimulation
test. The Endocrinologist 1997; 7:285-293.

Dickstein G, Shechner C, Nicholson WE, Rosner I, Shen-Orr
Z, Adawi F, Lahav M. Adrenocorticotropin stimulation test:
effects of basal cortisol level, time of day, and suggested
new sensitive low dose test. LpfmbidmaaamnalNetal 1991;
72:773-778.

Dickstein G. High-dose and low-dose cosyntropin stimulation
tests for diagnosis of adrenal insufficiency. Ann Intern Med
2004; 140:312-313.

Abdu TA, Elhadd TA, Neary R, Clayton RN. Comparison of the
low dose short synacthen test (1 microg), the conventional dose
short synacthen test (250 microg), and the insulin tolerance test
for assessment of the hypothalamo-pituitary-adrenal axis in
patients with pituitary disease. nalin-badactinalMeial 1999;
84:838-843.

Mayenknecht J, Diederich S, Bahr V, Plockinger U, Oelkers W.
Comparison of low and high dose corticotropin stimulation

32.

33.

34.

35.

183

tests in patients with pituitary disease. LGlinhadacsingliMeiah
1998; 83:1558-1562.

Doi SA, Lasheen I, Al-Humood K, Al-Shoumer KA. Relationship
between cortisol increment and basal cortisol: implications for
the low-dose short adrenocorticotropic hormone stimulation
test. Clin Chem 2006; 52:746-749.

Gandhi PG, Shah NS, Khandelwal AG, Chauhan P, Menon PS.
Evaluation of low dose ACTH stimulation test in suspected
secondary adrenocortical insufficiency. [ Dostgrad Med 2002;
48:280-282.

Rose SR, Lustig RH, Burstein S, Pitukcheewanont P, Broome
DC, Burghen GA. Diagnosis of ACTH deficiency. Comparison
of overnight metyrapone test to either low-dose or high-dose
ACTH test. Horm Res 1999; 52:73-79.

Choi CH, Tiu SC, Shek CC, Choi KL, Chan FK, Kong PS. Use of
the low-dose corticotropin stimulation test for the diagnosis of

secondary adrenocortical insufficiency. Hong Koneg Med 1 2002;
8:427-434.

Address correspondence to:

Dr. Mikhail Kazachkov

Division of Pediatric Pulmonology
Maimonides Infants and Children’s Hospital
4802 10th Avenue

Brooklyn, New York 11219

E-mail: mkazachkov@maimonidesmed.org

Received for publication August 6, 2008; accepted after
revision November 4, 2008.







<<
  /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


