
INTRODUCTION

Helicobacter pylori (Hp) infection causes gastritis
and gastroduodenal ulcer disease and is also asso-
ciated with mucosa-associated lymphoid tissue
(MALT) lymphoma and gastric cancer. In more
than 20 years, researchers dealing with the eradi-
cation of this pathogen have been unable to find
the ideal protocol, because the generally accepted

minimum success rate of treatment regimens for
Hp eradication is 80% (1, 2).

The current standard first-line treatment to eradi-
cate Hp is triple therapy, combining a proton
pump inhibitor (PPI) with two antibiotics, mainly
clarithromycin (500 mg b.i.d.) and amoxicillin (1 g
b.i.d.) or metronidazole (500 mg b.i.d.), according
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Amaç: Birinci basamak Helikobakter pilori eradikasyon teda-
visinde en s›k kullan›lan antibiyotikler olan klaritromisin ve
metranidazole direncin artmas› nedeniyle, yeni tedavi alterna-
tiflerine ihtiyaç duyulmaktad›r. Bu çal›flman›n amac›; birinci
basamak eradikasyon tedavisinde lansoprazol, levofloksasin ve
amoksisilin’den oluflan üçlü tedavi protokolünün 7 ve 14 gün-
lük etkinli¤inin karfl›laflt›r›lmas›d›r. Yöntem: Histoloji ve h›z-
l› üreaz testi ile Helikobakter pilori varl›¤› gösterilmifl nonülser
dispepsili 91 hasta çal›flmaya al›nd›. Hastalar 7 günlük (Grup
1: 51 hasta) ve 14 günlük (Grup 2: 40 hasta) lansoprazol 30 mg
(2x1), levofloksasin 500 mg (1x1) ve amoksisilin 1000 mg (2x1)
tedavisi alacak flekilde randomize edildi ve 6 hafta süre ile iz-
lendi. Eradikasyon, tedavi bitiminden 4 hafta sonra üre nefes
testi ile de¤erlendirildi. Bulgular: Grup 1 hastalar›n›n 41’i ça-
l›flmay› tamamlad› ve eradikasyon oran› %34.15 idi. Grup 2’de
ise 38 hasta çal›flmay› tamamlad› ve eradikasyon oran› %72.22
idi. 7 ve 14 günlük tedaviler aras›nda eradikasyon oran› aç›s›n-
dan anlaml› bir fark tespit edildi (p= 0.001). Sonuç: Ondört
gün süreyle uygulanan lansoprazol, levofloksasin ve amoksisi-
linden oluflan üçlü protokol, Helikobakter pilori eradikasyo-
nunda etkilidir, ancak 7 günlük tedavide eradikasyon oran› çok
düflüktür ve kullan›lmamal›d›r.

Anahtar kelimeler: Levofloksasin, Helikobakter pilori, birinci
basamak tedavi

Background/aims: Because of the increasing resistance to cla-
rithromycin and metronidazole, the most frequently used anti-
biotics in the first-line therapy of Helicobacter pylori eradicati-
on, new therapeutic alternatives are needed. The aim of this
study was to compare the efficacy of 7- and 14-day triple the-
rapy including lansoprazole, levofloxacin and amoxicillin for
Helicobacter pylori eradication as a first-line therapy. Met-
hods: Ninety-one non-ulcer dyspeptic patients infected with He-
licobacter pylori as diagnosed by both histology and a rapid
urease test were included in this study. Patients were randomi-
zed to receive either 7- (Group 1; 51 patients) or 14-day (Group
2; 40 patients) therapy with lansoprazole (30 mg b.i.d.), plus le-
vofloxacin (500 mg o.i.d.) and amoxicillin (1000 mg b.i.d.) and
they were followed for six weeks. Eradication was assessed by
14C-urea breath test four weeks after completing the treatment
protocols. Results: In Group 1, 41 patients completed the treat-
ment and the eradication rate was 34.15%. In group 2, 36 pati-
ents completed the treatment and the eradication rate was
72.2% (p= 0.001 vs group 1). Conclusions: Triple therapy with
lansoprazole, levofloxacin and amoxicillin for 14 days was ef-
fective for Helicobacter pylori eradication, but 7-day therapy
with the same protocol had a lower and unacceptable cure rate
and should not be used.
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to worldwide guidelines, including the Maastricht
III Consensus Report (1-3). The success rate of
this treatment varies widely, ranging from 80 to
96% (4-6). Many studies on the efficacy of triple
therapy have reported poor results, especially in
some Mediterranean regions (7, 8). In fact, cure
rates for first-line 14-day triple therapy in our are-
a (Turkey) barely reach 50–60%. 

Treatment failure may occur because of inadequa-
te patient compliance or bacterial resistance. The
widespread use of macrolide antibiotics for respi-
ratory infections and the subsequent rise in clarit-
hromycin resistance may play a role. According to
the literature, clarithromycin resistance reaches
38.5% in Turkey (9). A 10-year epidemiologic
analysis (1996-2005) in the Turkish population re-
ported a gradual decrease in eradication success
from 80% to 60% with a PPI, amoxicillin and cla-
rithromycin (10). 

New treatment options for first-line treatment are
currently under investigation. Fluoroquinolones,
rifabutin and newer macrolides have been used
with variable rates of success (11-13). Levofloxacin
is an isomer of ofloxacin with a broad spectrum of
activity against several Gram-positive and Gram-
negative bacteria and atypical respiratory patho-
gens (14-16). There have been some studies eva-
luating the effect of triple therapy including levof-
loxacin in HP eradication as a first-line regimen
(17-23).

In this study, our aim was to compare the efficacy
of 7- and 14-day triple therapy including lansopra-
zole, levofloxacin and amoxicillin for Hp eradicati-
on as a first-line therapy.  

MATERIALS AND METHODS

Ninety-one non-ulcer dyspepsia patients with his-
tologically proven Hp infection, never treated, we-
re enrolled into this prospective study between
November 2007 and April 2008. The study proto-
col was approved by the local ethical committee of
our institute. Informed consent was obtained from
each patient before they enrolled in the study. Pa-
tients with an active peptic ulcer, previous gastric
surgery and malignancy, or allergy to any of the
drugs in the first-line treatment were excluded, as
well as fertile women who were not using contra-
ceptive precautions.

During the endoscopic examination, four biopsy
samples were taken both from the antrum and the
corpus at sites at least 2 cm apart. Three biopsy

samples from both the antrum and the corpus we-
re sent for histopathological evaluation and the
last samples were put in the same rapid urease
test (RUT) slide. The CLO test (Ballard Medical
Products, Draper, UT, USA) was used for RUT. A
positive result was recorded when the color chan-
ged from yellow to pink within 24 hours (h). He-
matoxylin–eosin and Toluidine blue preparations
of histopathological samples were examined by
the pathologists to determine Hp status as well as
to evaluate gastric mucosa. Hp was diagnosed
when both histology and the RUT revealed a posi-
tive result. 

Patients demonstrating a positive histology and
positive RUT were randomly separated into two
groups to receive treatment as either 7 days (Gro-
up 1) or 14 days (Group 2). Treatment protocol
was lansoprazole (30 mg b.i.d.), levofloxacin (500
mg o.i.d.) and amoxicillin (1 g b.i.d.)  Compliance
was questioned and the patients were actively in-
terviewed about side effects. Eradication was me-
asured by 14C-urea breath test, four weeks after
this treatment. 

RESULTS

All patients who enrolled in the study had non-ul-
cer dyspepsia (dyspepsia and gastritis and/or du-
odenitis at endoscopy) and had positive histology
and positive RUT. Seventy-seven patients comple-
ted the study. The age and sex distribution of pa-
tients in each group who completed the study is
shown in Table 1. The two groups were similar
with respect to sex and age distribution. 

Forty-one patients in Group 1 and 36 patients in
Group 2 completed the study. Nine patients in
Group 1 and three patients in Group 2 were not
available for follow-up, while one patient in each
group reported side effects [allergic reaction (from
Group 1) and severe nausea/vomiting (from Group
2)] that caused them to stop treatment. Total era-
dication rate in Group 1 was 34.15% (14/41) and in
Group 2 was 72.2% (26/36) (Table 1). 
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Group 1 Group 2 p
(n=41) (n=36)

Female/Male 31/10 27/9 0.579*
Age (year) 42.36±13.85 42.66±13.27 0.923♣

Eradication rate (%) 34.15 72.22 0.001*
Mean ± SD. Chi-Square*, Student’s t-test♣

Table 1. Characteristics and eradication rate in patient
groups



Statistics

The distribution characteristics of the variables
were evaluated by Kolmogorov-Smirnov test, and
then Levene’s test was used to determine the ho-
mogeneity of variance. The differences between
the parameters were measured by chi-square test
and independent samples T test where necessary.
All values were expressed as mean ± SD (medi-
an).Values of p<0.05 were defined as significant
for the analyses. 

DISCUSSION

In our study, we found that the eradication rate of
patients receiving 7-day triple therapy including
lansoprazole, levofloxacin and amoxicillin was
34.15%, whereas this rate was 72.2% in patients
receiving the same protocol for 14 days.  

Fluoroquinolones have in vitro activity against Hp
(24). A recent in vitro study also showed a syner-
gistic effect of quinolone antimicrobial agents and
PPIs on strains of Hp (25). In this group, levoflo-
xacin has been shown to be an alternative to cur-
rent standard antibiotics as a means to overcome
primary resistance to macrolides and nitroimida-
zoles (18). Its antibacterial effect is based on the
inhibition of bacterial topoisomerase II (26). Le-
vofloxacin is quickly and almost completely absor-
bed after oral administration with a bioavailabi-
lity of 100% and a good distribution in tissues and
fluids. It has a half-life of 9–16 h with a predomi-
nant renal excretion and may be administered in
a single daily dose with limited drug interactions
and low incidence of side effects (27-29). In our
study, one patient in each group was forced to stop
treatment because of allergic reaction (in Group 1)
and nausea/vomiting (in Group 2).

After the failure of standard first-line treatment,
quadruple therapy was recommended as second-li-
ne therapy. However, because of the administrati-
on of four drugs with a complex scheme and high
incidence of adverse effects, levofloxacin was used
as a second-line rescue therapy as an alternative.
Levofloxacin may retain its activity when Hp stra-
ins are resistant to clarithromycin and metronida-
zole (17, 30). These results have been confirmed in
vivo, indicating that most of the patients with both
metronidazole and clarithromycin resistance are
cured with the levofloxacin-based regimen (31-33). 

In a Spanish study, 10-day rescue therapy with le-
vofloxacin was found to be simple and safe, with
an eradication rate of 77% (34). In a meta-analysis

comparing the levofloxacin-based triple therapy
with bismuth-based quadruple therapy, it was
shown that a 10-day course levofloxacin triple the-
rapy was more effective with higher eradication
rates and lower incidence of side effects than 7-
day bismuth-based quadruple therapy in the tre-
atment of persistent Hp infection (35). 

There have been some studies evaluating levoflo-
xacin-based therapy as a first-line therapy. In a
10-day regimen including ranitidine bismuth cit-
rate, levofloxacin and amoxicillin, the eradication
rate was found as 88.5% (21). In our study, the
eradication rate was 72.2% with the 14-day proto-
col. This difference may be the result of the addi-
tional effect of bismuth in the former study or le-
vofloxacin resistance in our country. 

In another study, two 1-week rabeprazole-based
triple therapies including levofloxacin were com-
pared. In patients taking rabeprazole, levofloxacin
and amoxicillin, the eradication rate was found to
be 92%, higher than with the rabeprazole, levoflo-
xacin and tinidazole regimen (18). Nista et al. (22)
evaluated the eradication rate of patients taking
three different protocols. In the first group, taking
clarithromycin, amoxicillin and esomeprazole, the
eradication rate was 75%; in the second group, ta-
king clarithromycin, metronidazole and esomepra-
zole, the rate was 72%; and in the third group, ta-
king clarithromycin, levofloxacin and esomeprazo-
le, the rate was 87%. They concluded that 7-day le-
vofloxacin-based triple therapy can achieve higher
eradication rates than standard regimens, and
that this protocol can be the most effective in first-
line anti-Hp therapy. In a 7-day triple therapy
with esomeprazole, levofloxacin and clarithromy-
cin, Schrauwen et al. (23) found the eradication
rate as 93%. If we evaluate this protocol for our co-
untry, it is impossible to use because we are trying
to overcome the clarithromycin resistance by ad-
ding levofloxacin in the first-line therapy. Giving
levofloxacin and clarithromycin together in the sa-
me protocol is not suitable for our country with its
high clarithromycin resistance.

In a study from Turkey, the authors compared the
classic triple therapy with a protocol including
lansoprazole, amoxicillin and levofloxacin, and did
not find any difference regarding the eradication
rate. They concluded that levofloxacin-based trip-
le therapy is an alternative eradication protocol
but it has no therapeutic benefit (36). 

The most important problem in levofloxacin-based
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regimens is resistance. Resistance to quinolones is
easily acquired and broad consumption of quinolo-
nes will increase the resistance rates (20, 37, 38).
Perna et al. (39) showed that in the presence of le-
vofloxacin resistance, the efficacy and also the era-
dication rate of levofloxacin-based regimens were
decreasing.  In light of these data, it was proposed
that these drugs should be used as initial therapy
only in areas where primary resistance is low (e.g.
<10%) or only after susceptibility test (40). 

As an alternative to all these eradication protocols,
in a sequential therapy using esomeprazole-amoxi-
cillin followed by gatifloxacin (a fluoroquinolone),
the eradication rate was found as 80%, and the aut-
hors drew attention to the pre-treatment suscepti-
bility testing for the fluoroquinolone resistance (41). 

A major drawback of the present study is the lack
of pre-treatment susceptibility testing to levoflo-
xacin and the small number of patients in the
study groups. 

In conclusion, in light of the data about the gene-
rally accepted minimum success rate of treatment
regimens for Hp eradication as 80%, the eradicati-
on rate in the present study with levofloxacin-ba-
sed first-line triple therapy was found to be lower
with 7-day treatment, but may be acceptable and
considered an alternative treatment with 14 days.
If there is another protocol, with an eradication
rate above 80%, it would be beneficial to use it, es-
pecially in Turkey. Further studies are needed
with larger patient populations and a susceptibi-
lity component.

Levofloxacin for Helicobacter pylori eradication 15

REFERENCES
1. Malfertheiner P, Megraud F, O'Morain C, et al. Current

concepts in the management of Helicobacter pylori infecti-
on: the Maastricht III Consensus Report. Gut 2007; 56:
772–81.

2. Lam SK, Talley NJ. Report of the 1997 Asia Pacific Con-
sensus Conference on the management of Helicobacter
pylori infection. J Gastroenterol Hepatol 1998; 13: 1–12.

3. Bourke B, Ceponis P, Chiba N, et al. Canadian Helicobac-
ter Study Group Consensus Conference: Update on the ap-
proach to Helicobacter pylori infection in children and ado-
lescents--an evidence-based evaluation. Can J Gastroente-
rol 2005; 19: 399–408.

4. Malfertheiner P, Bayerdörffer E, Diete U, et al. The GU-
MACH study: the effect of 1-week omeprazole triple the-
rapy on Helicobacter pylori infection in patients with gas-
tric ulcer. Aliment Pharmacol Ther 1999; 13: 703–12.

5. Zanten SJ, Bradette M, Farley A, et al. The DU-MACH
study: eradication of Helicobacter pylori and ulcer healing
in patients with acute duodenal ulcer using omeprazole ba-
sed triple therapy. Aliment Pharmacol Ther 1999; 13:
289–95.

6. Gisbert JP, Khorrami S, Calvet X, Pajares JM. Pantopra-
zole based therapies in Helicobacter pylori eradication: a
systematic review and meta-analysis. Eur J Gastroenterol
Hepatol 2004; 16: 89–99.

7. Baños F, Madridejos R, Cabezas C, et al. Effectiveness of
omeprazole, clarithromycin and amoxycillin therapy to era-
dicate Helicobacter pylori in patients with active peptic ul-
cer. Preliminary results of GENPY study. Med Clin (Barc)
2000; 114: 441–3.

8. Palmas F, Pellicano R, Massimetti E, et al. Eradication of
Helicobacter pylori infection with proton pump inhibitor-
based triple therapy. A randomised study. Panminerva
Med 2002; 44: 145–7.

9. Ayd›n A, Faik G, Onder F, et al. The effectiveness of rani-
tidine bismuth citrate-amoxicillin-clarithromycin combina-
tion in eradication of HP in clarithromycin-resistant and -
sensitive cases [Abstract]. Turk J Gastroenterol 2004
(Suppl): 57.

10. Kadayifci A, Buyukhatipoglu H, Cemil Savas M, Simsek I.
Eradication of Helicobacter pylori with triple therapy: an
epidemiologic analysis of trends in Turkey over 10 years.
Clin Ther 2006; 28: 1960-6.

11. Bock H, Koop H, Lehn N, Heep M. Rifabutin-based triple
therapy after failure of Helicobacter pylori eradication tre-
atment: preliminary experience. J Clin Gastroenterol 2000;
31: 222–5.

12. Perri F, Festa V, Clemente R, et al. Rifabutin-based 'rescu-
e therapy' for Helicobacter pylori infected patients after fa-
ilure of standard regimens. Aliment Pharmacol Ther 2000;
14: 311–6.

13. Canducci F, Ojetti V, Pola P, et al. Rifabutin-based Helico-
bacter pylori eradication 'rescue therapy'. Aliment Phar-
macol Ther 2001; 15: 143.

14. Schito AM, Schito GC. Levofloxacin, a broad spectrum an-
ti-infective: from Streptococcus pneumoniae to Pseudomo-
nas aeruginosa. J Chemother 2004; 16: 3–7.

15. Candelli M, Nista EC, Carloni E, et al. Treatment of H.
pylori infection: a review. Curr Med Chem 2005; 12:
375–84.

16. Croom KF, Goa KL. Levofloxacin: a review of its use in the
treatment of bacterial infections in the United States.
Drugs 2003; 63: 2769–802.

17. Antos D, Schneider-Brachert W, Bästlein E, et al. 7-day
triple therapy of Helicobacter pylori infection with levoflo-
xacin, amoxicillin, and high-dose esomeprazole in patients
with known antimicrobial sensitivity. Helicobacter 2006;
11: 39–45.

18. Cammarota G, Cianci R, Cannizzaro O, et al. Efficacy of
two one-week rabeprazole/levofloxacin-based triple thera-
pies for Helicobacter pylori infection. Aliment Pharmacol
Ther 2000; 14: 1339–43.

19. Di Caro S, Zocco MA, Cremonini F, et al. Levofloxacin ba-
sed regimens for the eradication of Helicobacter pylori. Eur
J Gastroenterol Hepatol 2002; 14: 1309–12.

20. Marzio L, Coraggio D, Capodicasa S, et al. Role of the pre-
liminary susceptibility testing for initial and after failed
therapy of Helicobacter pylori infection with levofloxacin,
amoxicillin, and esomeprazole. Helicobacter 2006; 11:
237–42.

21. Gisbert JP, Fernández-Bermejo M, Molina-Infante J, et al.
First-line triple therapy with levofloxacin for Helicobacter
pylori eradication. Aliment Pharmacol Ther 2007; 26:
495–500.



22. Nista EC, Candelli M, Zocco MA, et al. Levofloxacin-based
triple therapy in first-line treatment for Helicobacter pylo-
ri eradication. Am J Gastroenterol 2006; 101: 1985–90.

23. Schrauwen RW, Janssen MJ, de Boer WA. Seven-day PPI-
triple therapy with levofloxacin is very effective for Helico-
bacter pylori eradication. Neth J Med 2009; 67: 96–101.

24. Sánchez JE, Sáenz NG, Rincón MR, et al. Susceptibility of
Helicobacter pylori to mupirocin, oxazolidinones, quinup-
ristin/dalfopristin and new quinolones. J Antimicrob Che-
mother 2000; 46: 283–5.

25. Tanaka M, Isogai E, Isogai H, et al. Synergic effect of qu-
inolone antibacterial agents and proton pump inhibitors on
Helicobacter pylori. J Antimicrob Chemother 2002; 49:
1039–40.

26. Just PM. Overview of the fluoroquinolone antibiotics.
Pharmacotherapy 1993; 13: 4S-17S.

27. Sprandel KA, Rodvold KA. Safety and tolerability of fluoro-
quinolones. Clin Cornerstone 2003; Suppl 3: S29–36.

28. Edlund C, Nord CE. Effect of quinolones on intestinal eco-
logy. Drugs 1999; Suppl 2: 65–70.

29. Nightingale CH. Moxifloxacin, a new antibiotic designed to
treat community-acquired respiratory tract infections: a re-
view of microbiologic and pharmacokinetic-pharmacodyna-
mic characteristics. Pharmacotherapy 2000; 20: 245–56.

30. Watanabe Y, Aoyama N, Shirasaka D, et al. Levofloxacin
based triple therapy as a second-line treatment after failu-
re of Helicobacter pylori eradication with standard triple
therapy. Dig Liver Dis 2003; 35: 711–5.

31. Gatta L, Zullo A, Perna F, et al. A 10-day levofloxacin-ba-
sed triple therapy in patients who have failed two eradica-
tion courses. Aliment Pharmacol Ther 2005; 22: 45–9.

32. Bilardi C, Dulbecco P, Zentilin P, et al. A 10-day levofloxa-
cin-based therapy in patients with resistant Helicobacter
pylori infection: a controlled trial. Clin Gastroenterol He-
patol 2004; 2: 997–1002.

33. Matsumoto Y, Miki I, Aoyama N, et al. Levofloxacin- ver-
sus metronidazole-based rescue therapy for H. pylori infec-
tion in Japan. Dig Liver Dis 2005; 37: 821–5.

34. Gisbert JP, Bermejo F, Castro-Fernández M, et al. Second-
line rescue therapy with levofloxacin after H. pylori treat-
ment failure: a Spanish multicenter study of 300 patients.
Am J Gastroenterol 2008; 103: 71–6.

35. Saad RJ, Schoenfeld P, Kim HM, Chey WD. Levofloxacin-
based triple therapy versus bismuth-based quadruple the-
rapy for persistent Helicobacter pylori infection: a meta-
analysis. Am J Gastroenterol 2006; 101: 488–96.

36. Dumlu GS, Karakan T, Degertekin B, et al. Efficacy of 14
days levofloxacin based triple therapy for Helicobacter
pylori infection. Endoskopi 2004; 15: 54-9.

37. Carothers JJ, Bruce MG, Hennessy TW, et al. The relati-
onship between previous fluoroquinolone use and levoflo-
xacin resistance in Helicobacter pylori infection. Clin Infect
Dis 2007; 44: e5–8.

38. Cattoir V, Nectoux J, Lascols C, et al. Update on fluoroqu-
inolone resistance in Helicobacter pylori: new mutations
leading to resistance and first description of a gyrA poly-
morphism associated with hypersusceptibility. Int J Anti-
microb Agents 2007; 29: 389–96.

39. Perna F, Zullo A, Ricci C, et al. Levofloxacin-based triple
therapy for Helicobacter pylori re-treatment: role of bacte-
rial resistance. Dig Liver Dis 2007; 39: 1001–5.

40. Mégraud F, Lamouliatte H. Review article: the treatment
of refractory Helicobacter pylori infection. Aliment Phar-
macol Ther 2003; 17: 1333-43.

41. Graham DY, Abudayyeh S, El-Zimaity HM, et al. Sequen-
tial therapy using high-dose esomeprazole-amoxicillin fol-
lowed by gatifloxacin for Helicobacter pylori infection. Ali-
ment Pharmacol Ther 2006; 24: 845-50.

ERÇ‹N et al.16



<<
  /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
  /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

  /CreateJDFFile 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


