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Abstract

Background: Although entacavir and adefovir were widely used in most Asian countries, there were few conclusions
drawn from a meta-analysis for comparing the efficacy between entecavir and adefovir in nucleos(t)ide-naïve Asian
patients with chronic hepatitis B (CHB). The aim of this study was to evaluate the 48-week efficacy between the two
drugs in HBeAg-positive nucleos(t)ide-naïve Asian CHB patients with the method of Meta analysis, which was generally
accepted by the international as the best evidence for evaluating the efficacy of drugs.

Methods: We searched all data documented in Pubmed, Embase, Wanfang Database and CNKI (China National
Knowledge Infrastructure) before November 30, 2010. Heterogeneity was examined by Chi-square test, the relative
risk calculated and forest plot drawn. Rates of undetected serum HBV DNA, serum alanine aminotransferase (ALT)
normalization, HBeAg clearance and HBeAg seroconversion were analyzed. A total of 6 articles was included. Meta
analysis showed that the rate of undetected serum HBV DNA (relative risk, 1.73; 95% confidence interval, 1.38-2.17;
P < 0.00001) and that of serum ALT normalization (relative risk, 1.25; 95% confidence interval, 1.06-1.49; P = 0.009)
in the entecavir group were higher than those in the adefovir group. However, no statistic significance existed
between the two groups in the rate of HBeAg clearance (relative risk, 0.77; 95% confidence interval, 0.44-1.35; P =
0.36), or the rate of HBeAg seroconversion (relative risk, 0.74; 95% confidence interval, 0.28-1.94; P = 0.53).

Conclusions: Entecavir is superior to adefovir in decreasing serum HBV DNA and normalizing ALT but similar with
adefovir in clearing HBeAg and encouraging HBeAg seroconversion for the HBeAg-positive nucleos(t)ide-naive
Asian patients with chronic hepatitis B. Adefovir can be still used for first-line therapy in these patients.

1. Introduction
Infection with HBV is a major public health problem.
Approximately 2 billion people have been exposed to HBV,
and more than about 350 million are chronically infected
with HBV [1]. Chronic hepatitis B (CHB) can lead to life-
threatening conditions like liver cirrhosis (LC) and hepato-
cellular carcinoma (HCC) [2-4]. By the effective anti-HBV
therapy, the worsening progress may be blocked or delayed.
Oral nucleoside and nucleotide analogues (NAs) have revo-
lutionized the treatment of chronic hepatitis B, which can
suppress HBV replication in most patients and improve

transaminase levels. To date, three nucleoside analogues
(lamivudine, entecavir, telbivudine) and one nucleotide ana-
logue (adefovir) are approved for the treatment of HBV
infection in most of Asian countries. It can be confirmed
that NAs have exhibited powerful strength in improving
liver histology in most patients, however, two major short-
comings of NAs therapy frequently negate the benefits.
One is the high rate of virological relapse when treatment is
discontinued, and the other is the development of antiviral
drug resistance when treatment is administered in long
term [5]. Consequently, clinically relevant indicators for the
efficacy in therapy of chronic hepatitis B are often a drop in
circulating HBV DNA below detection level, clearance of
HBeAg, seroconversion from HBeAg to corresponding
anti-HBe antibodies, and normalization in serum ALT.
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Recently, a Bayesian meta-analysis was performed in
evaluating the efficacy among these approved NAs in
nucleos(t)ide-naïve patients by Woo G [6]. The author
limited the literature search to the English language, and
did not classify the patients according to HBV endemic
regions. However, it was known to us, Asian CHB
patients possessed self-characteristics different from
western populations. For example, the durability of
hepatitis B e antigen responses after a period of therapy
is lower in Asian populations than that in western popu-
lations [7]. So, it was necessary to re-evaluate the effi-
cacy of NAs in Asian populations. Although entacavir
and adefovir were widely used in most Asian countries,
there are few conclusions drawn from a meta-analysis
for comparing the efficacy between entecavir and adefo-
vir in nucleos(t)ide-naïve Asian CHB patients. The aim
of study was to evaluate the 48-week efficacy between
the two drugs in HBeAg-positive nucleos(t)ide-naïve
Asian CHB patients with the method of Meta analysis,
which was generally accepted by the international as the
best evidence for evaluating the efficacy of drugs.

2. Data and methods
2.1 Literature Search
We searched Pubmed, Embase, Wanfang Database and
CNKI (National Knowledge Infrastructure) from the
date of inception until November 30, 2010. Of these
databases, Wanfang Database and CNKI provided litera-
tures in Chinese. In this study, the search was designed
using “entecavir”, “adefovir”, “chronic hepatitis B”, “lami-
vudine resistant or lamivudine refractory”. Reference
lists from retrieved documents were also searched.

2.2. Inclusion and exclusion criteria
All the following criteria were included: (i) study design:
randomized controlled trial; (ii) study population:
HBeAg-positive nucleos(t)ide-naïve Asian CHB patients
with HBeAg positivity; (iii) intervention: the doses of
entecavir and adefovir were respectively 0.5 mg/d and
10 mg/d, with the duration lasting 48 weeks.
The exclusion criteria were as follows: (i) non-human

studies; (ii) coinfection with hepatitis A, C, D, E,
Epstein-Barr virus, cytomegalovirus or HIV; (iii) coexis-
tence of any other liver diseases such as autoimmune
hepatitis, alcoholic liver disease, drug hepatitis or Wil-
son’s disease; (IV) liver transplantation; (V) past or cur-
rent hepatocellular carcinomas. Literatures with only
abstracts provided were also excluded.

2.3. Data extraction
Data were independently extracted from each study
using pre-defined forms by two investigators (Pan Z and
Weiwei L), and disagreement was resolved by discussion
among investigators and reference to the original article.

When several publications pertaining to a single study
were identified, the most complete publication was used.
The following information was extracted: the study
design (including random sequence generation, blind
method, and description of withdrawals and dropouts);
patient characteristics; number of cases and controls;
the concrete study results.

2.4. Efficacy measures and definitions
All outcome measurements were intermediate end
points taken at 48 weeks, because it is appreciated that
some patients would be continued or discontinued on
oral therapy beyond this time period. Data extracted
included rates of virological and biochemical response,
HBeAg clearance, and HBeAg seroconversion. Virologi-
cal response was defined as attainment of undetectable
levels of serum HBV DNA. Biochemical response was
defined as normalization of serum ALT. HBeAg clear-
ance was defined as HBeAg disappearance and HBeAg
seroconversion was defined as anti-HBe appearance.

2.5. Data analysis
Data analysis was carried out with the use of Review
Manager Software 4.2 (Cochrane Collaboration, Oxford,
United Kingdom). For each eligible study, dichotomous
data were presented as relative risk (RR), and both with
95% confidence intervals (CI). Meta-analysis was per-
formed using fixed-effect or random-effect methods,
depending on the absence or presence of significant het-
erogeneity. Statistical heterogeneity between trials was
evaluated by the chi-square and I-square (I2) tests. In
the absence of statistically significant heterogeneity, the
fixed-effect method was used to combine the results.
When heterogeneity was confirmed (P < 0.05), the ran-
dom-effect method was used. The overall effect was
tested using Z scores, with significance set at P < 0.05.

3. Results
3.1. Characteristic and Quality of Studies
Of the 658 studies we identified in the search, 398 and 260
articles were published in English and Chinese, respectively.
After a review of the full texts, 652 articles were excluded
and 6 articles [8-13] (1 in English and 5 in Chinese) were
included based on the pre-specified criteria. One of the 6
articles written by Leung N et al, was a international multi-
center study and inevitably included non-Asian patients.
However, through inquisition into the detailed information
from related persons working in Bristol-Myers Squibb, we
confirmed that only minor non-Asian patients (12%) were
included in the study designed by Leung N et al [10], and
the number of these patients in ETV group was equal to
that in ADV group. So, we included this high-quality study
after discussion. The characteristics of the 6 clinical trials
included were shown in Table 1.
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3.2. Virological response
In this analysis, 4 studies reported the rates of unde-
tected serum HBV DNA. According to chi-squared sta-
tistic and I square, heterogeneity was assessed and not
found to be a concern. Greater virological response
rates were observed in the entecavir group as compared
with that in the adefovir group, and the difference in
the rate between two groups were statistically significant
[105/161 vs. 54/148, RR = 1.73, 95%CI (1.38-2.17), P <
0.00001] (Figure 1).

3.3. Biochemical response
In this analysis, 4 studies reported the rates of serum
ALT normalization. According to chi-squared statistic
and I square, heterogeneity was assessed and not found

to be a concern. The biochemical response rates in the
entecavir group was higher as compared with that in the
adefovir group, and the difference in the rate between
two groups were statistically significant [93/131 vs. 76/
136, RR = 1.25, 95%CI (1.06-1.49), P = 0.009] (Figure 2).

3.4. HBeAg clearance
In this analysis, 5 studies reported the rates of HBeAg
clearance. According to chi-squared statistic and I
square, heterogeneity was assessed and not found to be
a concern. However, the difference in the rates of
HBeAg clearance at week 48 between the two groups
became similar, and no statistic significances existed
[17/152 vs. 21/154, RR = 0.77, 95%CI (0.44-1.35), P =
0.36] (Figure 3).

3.5. HBeAg seroconversion
In this analysis, 3 studies reported the rates of HBeAg
seroconversion. According to chi-squared statistic and I
square, heterogeneity was assessed and not found to be
a concern. However, the difference in the rates of
HBeAg seroconversion at week 48 between the two
groups were also similar, and no statistic significances
existed [6/101 vs. 8/106, RR = 0.74, 95%CI (0.28-1.94),
P = 0.53](Figure 4).

4. Discussion
Adefovir is an acyclic monophosphate adenine analogue
which was approved for the treatment of chronic hepati-
tis B at a dose of 10 mg/day in 2002. Worldwide, there
have been an estimated 410,000 patient-years of adefovir

Table 1 Characteristic of the included studies

literature patient
races

study design

Ding H, 2005
[8]

Asian randomized controlled study with
description of withdrawals and dropouts

Zhang Q,
2009 [9]

Asian randomized controlled study with
description of withdrawals and dropouts

88% Asian

Leung N,
2009 [10]

12% non-
Asian

randomized controlled study with
description of withdrawals and dropouts

Yang F, 2010
[11]

Asian randomized controlled study with
description of withdrawals and dropouts

Zou S, 2010
[12]

Asian randomized controlled study with
description of withdrawals and dropouts

Huang H,
2010 [13]

Asian randomized controlled study with
description of withdrawals and dropouts

Figure 1 Forest plot-analysis of the 48-week virological response of entecavir therapy versus adefovir therapy.
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use through 2008 [14]. ADV is a potent and widely-used
anti-HBV drugs in Asian countries, and this drug has
potent antiviral efficacy in nucleoside-naïve patients
with CHB, resulting in significant virological, biochem-
ical, and histological improvement [15-18]. A rando-
mized, double-blind, placebo-controlled, prospective
study conducted by Dong PL et al, showed that ADV
could effectively suppress HBV DNA and normalize
ALT at week 48 [19]. Entecavir is a carboxylic 2’-deoxy-
guanosine analogue, and is approved in the US, EU and
many Asian countries [20]. The recommended once-
daily oral dosage of entecavir is 0.5 mg in nucleos(t)ide-
naïve patients. In the ETV-023 study conducted in
China, entecavir treatment provided better efficacy than
lamivudine at 48 weeks in terms of the composite

primary endpoint in a mixed population of HBeAg-posi-
tive or -negative patients [21].
In our study, we compared the efficacy between the

two drugs in suppressing HBV DNA, normalizing ALT,
clearing HBeAg and encouraging HBeAg seroconversion
with the method of meta-analysis, and found out that
for the HBeAg-positive nucleos(t)ide-naive Asian CHB
patients, ETV exhibited better efficacy than ADV at 48
weeks in suppressing HBV DNA and normalizing ALT,
however, in clearing HBeAg and encouraging HBeAg
seroconversion, the efficacy between the two drugs was
similar. It is a consensus that clearance of HBeAg and/
or development of anti-HBe are associated with
improved outcomes [22], so, for Asian population, ADV
treatment is not inferior to ETV treatment in all aspects

Figure 2 Forest plot-analysis of the 48-week biochemical response of entecavir therapy versus adefovir therapy.

Figure 3 Forest plot-analysis of the 48-week HBeAg clearance of entecavir therapy versus adefovir therapy.

Zhao et al. Virology Journal 2011, 8:75
http://www.virologyj.com/content/8/1/75

Page 4 of 6



for assessment of anti-HBV therapy. Owing to the cost
benefit in the long-term experience and safety, particu-
larly in Asian countries [23], it is confirmed that ADV
can be still used for first-line therapy in the HBeAg-
positive nucleos(t)ide-naive patients with CHB.
In conclusion, entecavir is superior to adefovir in

decreasing serum HBV DNA and normalizing ALT, but
similar with adefovir in clearing HBeAg and encoura-
ging HBeAg seroconversion for the HBeAg-positive
nucleos(t)ide-naive Asian patients with chronic hepatitis
B. Adefovir can be still used for first-line therapy in
these patients.

Acknowledgements
We gratefully thank Professor Wang Xi for his excellent tutoring work in the
literature research.

Author details
1Therapy and Research Center for Liver Failure, Beijing 302 Hospital, Beijing
100039, PR China. 2Science and Technology Division, Academy of Military
Medical Science, Beijing 100850, PR China.

Authors’ contributions
PZ and JZ performed the majority of analyses; WWL provided analytical
tools and was involved in the analysis; PZ designed the study and wrote the
manuscript; JZ and QG were involved in editing the manuscript. All authors
read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Received: 10 January 2011 Accepted: 22 February 2011
Published: 22 February 2011

References
1. Cao GW: Clinical relevance and public health significance of hepatitis B

virus genomic variations. World J Gastroenterol 2009, 15(46):5761-5769.
2. Wilson R, Purcell D, Netter HJ, Revill PA: Does RNA interference provide

new hope for control of chronic hepatitis B infection? Antivir Ther 2009,
14(7):879-889.

3. Zoulim F, Locarnini S: Hepatitis B virus resistance to nucleos(t)ide
analogues. Gastroenterology 2009, 137:1593-1608.

4. Lai MW, Yeh CT: The oncogenic potential of hepatitis B virus rtA181T/
surface truncation mutant. Antivir Ther 2008, 13:875-879.

5. Ghany MG, Doo EC: Antiviral resistance and hepatitis B therapy.
Hepatology 2009, 49(5):s174-s184.

6. Woo G, Tomlinson G, Nishikawa Y, Kowgier M, Sherman M, Wong DK,
Pham B, Ungar WJ, Einarson TR, Heathcote EJ, Krahn M: Tenofovir and
entecavir are the most effective antiviral agents for chronic hepatitis B:
a systematic review and Bayesian meta-analyses. Gastroenterology 2010,
139:1218-1229.

7. Dienstag JL: Benefits and risks of nucleoside analog therapy for hepatitis
B. Hepatology 2009, 49:S112-S121.

8. Ding H: Comparison between the anti-HBV effects of entecavir and
adefovir. Shi Jie Gan Ran Za Zhi (World Infect J) 2007, 7(4):303-304.

9. Zhang Q, Cheng ML, Liu Q, Mu M, Zhang YY, Liu BY: Efficacy of entecavir
in nucleos(t)ide-naive patients with hepatitis B e antigen-positive
chronic hepatitis B. Shi Jie Hua Ren Xiao Hua Za Zhi (World Chin J Digestol)
2009, 17(27):2846-2849.

10. Leung N, Peng CY, Hann HW, Sollano J, Lao-Tan J, Hsu CW, Lesmana L,
Yuen MF, Jeffers L, Sherman M, Min A, Mencarini K, Diva U, Cross A,
Wilber R, Lopez-Talavera J: Early hepatitis B virus DNA reduction in
hepatitis B e antigen-positive patients with chronic hepatitis B: a
randomized international study of entecavir versus adefovir. Hepatology
2009, 49(1):72-79.

11. Yang F, Wei XF, Wei Ni: Comparison of efficacy between adefovir
dipivoxil and entecavir in patients with chronic hepatitis B. Zhong Hua
Gan Zang Bing Za Zhi (Chin J Hepatol) 2010, 18(1):65-66.

12. Zou S, Li XS, Li XJ: Comparision of the efficacy of two kinds of antiviral
drugs: adefovir and entecavir. Zhong Guo Xian Dai Yi Xue Za Zhi (Chin J
Modern Med) 2010, 20(9):1391-1393.

13. Huang H, Xu XH, Ma T, Gao YF, Cheng J, Ye Y, Zhou ZS, Xie QX, Wei SF,
Su F, Li JB: Random study of entecavir and adefovir dipivoxil in patients
with chronic hepatitis B. Zhong Guo Xian Dai Yi Xue Za Zhi (Chin J Practical
Intern Med) 2010, 30(6):548-549.

14. Fontana RJ: Side effects of long-term oral antiviral therapy for hepatitis
B. Hepatology 2009, 49:S185-S195.

15. Papatheodoridis GV, Manolakopoulos S, Dusheiko G, Archimandritis AJ:
Therapeutic strategies in the management of patients with chronic
hepatitis B virus infection. Lancet Infect Dis 2008, 8:167-178.

16. Schildgen V, Ziegler S, Tillmann RL, Schildgen O: Novel mutation in YMDD
motif and direct neighbourhood in a child with chronic HBV-infection
and clinical lamivudine and adefovir resistance - a scholarly case. Virol J
2010, 21(7):167.

17. Tseng KC, Cheng PN, Wu IC, Chang CK, Chou AL, Liu WC, Chang TT: HBV
DNA level as an important determinant of E antigen seroconversion of
chronic hepatitis B during adefovir dipivoxil therapy.
Hepatogastroenterology 2009, 56(91-92):813-818.

18. Maecellin P, Asselah T: Resistance to adefovir: a new challenge in the
treatment of chronic hepatitis B. J Hepatol 2005, 43:920-923.

Figure 4 Forest plot-analysis of the 48-week HBeAg seroconversion of entecavir therapy versus adefovir therapy.

Zhao et al. Virology Journal 2011, 8:75
http://www.virologyj.com/content/8/1/75

Page 5 of 6

http://www.ncbi.nlm.nih.gov/pubmed/19998495?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19998495?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19918092?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19918092?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19737565?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19737565?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19043921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19043921?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399794?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20600036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20600036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20600036?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399795?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399795?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19065670?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19065670?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19065670?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399802?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399802?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18053766?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18053766?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19621708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19621708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19621708?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16246449?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16246449?dopt=Abstract


19. Dong PL, Wang DM, Zhang XM, Zhang B, Ding HG, Min J, Chen XY:
Efficacy and durability of generic adefovir dipivoxil in patients with
HBeAg positive chronic hepatitis. Zhonghua Shi Yan He Lin Chuang Bing
Du Xue Za Zhi (Chin J Exp Clin Virol) 2009, 23(6):473-475.

20. Zoulim F: Antiviral therapy of chronic hepatitis B. Antivir Res 2006,
71:206-215.

21. Yao G, Chen C, Lu W, Ren H, Tan D, Wang Y, Xu D, Jiang Z, Liu J, Xu D,
Macdonald L, and for the AI463023 Study Group: Efficacy and safety of
entecavir compared to lamivudine in nucleoside-naïve patients with
chronic hepatitis B: a randomized double-blind trail in China. Hepatol Int
2007, 1:365-372.

22. Feld JJ, Wong DKH, Heathcote EJ: Endpoints of therapy in chronic
hepatitis B. Hepatology 2009, 49:s96-s102.

23. Ryu HJ, Lee JM, Ahn SH, Kim do Y, Lee MH, Han KH, Chon CY, Park JY:
Efficacy of adefovir add-on lamivudine rescue therapy compared with
switching to entecavir monotherapy in patients with lamivudine-
resistant chronic hepatitis B. J Med Virol 2010, 82:1835-1842.

doi:10.1186/1743-422X-8-75
Cite this article as: Zhao et al.: Comparison of the 48-week efficacy
between entecavir and adefovir in HBeAg-positive nucleos(t)ide-naïve
Asian patients with chronic hepatitis B: a meta-analysis. Virology Journal
2011 8:75.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Zhao et al. Virology Journal 2011, 8:75
http://www.virologyj.com/content/8/1/75

Page 6 of 6

http://www.ncbi.nlm.nih.gov/pubmed/16716414?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19669331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19669331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19669331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399800?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19399800?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20872709?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20872709?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20872709?dopt=Abstract

	Abstract
	Background
	Methods
	Conclusions

	1. Introduction
	2. Data and methods
	2.1 Literature Search
	2.2. Inclusion and exclusion criteria
	2.3. Data extraction
	2.4. Efficacy measures and definitions
	2.5. Data analysis

	3. Results
	3.1. Characteristic and Quality of Studies
	3.2. Virological response
	3.3. Biochemical response
	3.4. HBeAg clearance
	3.5. HBeAg seroconversion

	4. Discussion
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /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 0.76
    /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 300
  /GrayImageMinResolutionPolicy /Warning
  /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 0.76
    /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 1200
  /MonoImageMinResolutionPolicy /Warning
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile 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 (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


