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Hepatitis C virus (HCV) is a positive-stranded RNA virus which belongs to the family of Flaviviridae, pre-
dominantly infecting liver hepatocytes. HCV infection is a major cause for morbidity worldwide. Aim: The
primary objective was to evaluate the comparative effectiveness of pan-genotypic therapies for the treat-
ment of patients with HCV infection in Bulgaria. Materials & methods: The databases MEDLINE, EMBASE,
Cochrane Library, PubMed and clinicaltrials.gov were searched to identify studies evaluating the thera-
peutic efficacy of sofosbuvir/velpatasvir/voxilaprevir, sofosbuvir/velpatasvir and glecaprevir/pibrentasvir
for the treatment of HCV patients. Results: The range of sustained virologic response rates among all
genotypes achieved after therapy with sofosbuvir/velpatasvir/voxilaprevir was 92-100% (8-week ther-
apy) in treatment-naive patients and 99-100% (12-week therapy) in experienced patients. The range of
sustained virologic response rates with glecaprevir/pibrentasvir was 91-100% (12-week therapy) and 97—
100% (12-week therapy) with sofosbuvir/velpatasvir. Conclusion: Sofosbuvir/velpatasvir/voxilaprevir is a
noninferior therapy offering a simple and short-term treatment regimen with high efficacy, favorable
safety profile and good tolerability.
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Hepatitis C virus (HCV) is a positive-stranded RNA virus which belongs to the family of Flaviviridae, predominantly
infecting liver hepatocytes [1]. HCV infection is a major cause for morbidity worldwide. As of 2016, 158 million
people (2%) worldwide were infected with hepatitis C [21. Chronic HCV infection is a leading cause of complications
from chronic liver disease, including cirrhosis, liver failure, hepatocellular carcinoma and death 3,4). In 2017, 84
persons (49 men and 35 women) were infected with HCV in Bulgaria (incidence 1.18), with the highest incidence
observed in the 60-64 age group (2.43, 12 new cases). Of all the persons infected with HCV, 54.76% were in the
50+ group. One death from HCV infection was registered (mortality 0.01, lethality rate 1.19%) [5].
Understanding the effectiveness of antiviral regimens is critical for making informed decisions for the treatment
of HCV infection. Treatment of HCV infection has been revolutionized in the last few years by the introduction
of highly effective direct-acting antivirals (DAAs), with which we might finally have the potential to treat the
infection and not just the disease. DAAs are able to achieve >90% rates of sustained virologic response (SVR)
in patients with more advanced liver disease, as well as to further improve the management of HCV patients
with prior treatment failure or with severe renal impairment. Treatment with new pan-genotypic regimens can be
initiated without knowledge of the genotype and subtype in areas where genotype determination is not available
and/or not affordable, or to simplify treatment access [6]. Moreover, these drugs are better tolerated and have more
convenient once daily dosing regimens with shorter treatment schedules. However, some types of patients will Future -
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remain ‘difficult to treat’, such as: DAAs-experienced patients with resistance-associated variants (RAVs), patients
with decompensated cirrhosis (DCC) and genotype 3 cirrhotic patients (7).

Aim

The primary objective of this study was to evaluate the comparative effectiveness of pan-genotypic therapies for the
treatment of patients with HCV infection in Bulgaria (sofosbuvir/velpatasvir/voxilaprevir, sofosbuvir/velpatasvir
and glecaprevir/pibrentasvir).

Materials & methods

The databases MEDLINE, EMBASE, Cochrane Library, PubMed and clinicaltrials.gov were searched to iden-
tify studies evaluating the therapeutic efficacy of sofosbuvir/velpatasvir/voxilaprevir, sofosbuvir/velpatasvir and
glecaprevir/pibrentasvir for the treatment of HCV in treatment-naive/-experienced patients with genotypes
GT1/2/3/4/5/6. The search was held using the following keywords: HCV, sofosbuvir/velpatasvir/voxilaprevir,
sofosbuvir/velpatasvir, glecaprevir/pibrentasvir, clinical trials, comparative, study. The research was mainly focused
on the comparison of SVR in patients with genotype GT1b, since according to local epidemiological data, 90% of
HCV-positive patients in Bulgaria are carriers of this genotype.

Results

The systematic literature review identified 11 studies which evaluated the efficacy of pan-genotypic treatments.
The range of SVR rates among all the genotypes achieved after therapy with sofosbuvir/velpatasvir/voxilaprevir
was 92-100% (8-week therapy) in treatment-naive patients and 99-100% (12-week therapy) in experienced
patients, 91-100% (12-week therapy) with glecaprevir/pibrentasvir and 97-100% (12-week therapy) with
sofosbuvir/velpatasvir. The highest SVR rates for patients with GT1b genotype was achieved in treatment-
experienced patients receiving 12-week therapy with sofosbuvir/velpatasvir/voxilaprevir (99%).

Opverall, treatment with sofosbuvir/velpatasvir/voxilaprevir for 8 or 12 weeks demonstrated high SVR rates of
95-97.3% across all trials and HCV genotypes [8,9]. The results from the clinical trials POLARIS-1, POLARIS-
2, POLARIS-3 and POLARIS-4 are presented in Table 1. Sofosbuvir/velpatasvir/voxilaprevir proved an effective
treatment option for patients historically associated with poorer response to treatment including those with cirrhosis,
prior treatment failure or presence of NS5A RAVs. Across the POLARIS trials, these patients achieved high SVR12
rates comparable to those in patients with more favorable patient characteristics associated with the ability to
achieve SVR.

Treatment with sofosbuvir/velpatasvir/voxilaprevir for 8 or 12 weeks was well tolerated in patients with HCV.
The incidence and severity of AEs following treatment with sofosbuvir/velpatasvir/voxilaprevir was similar to
patients treated with sofosbuvir/velpatasvir or placebo [s].

The results for the therapeutic efficacy of sofosbuvir/velpatasvir/voxilaprevir and glecaprevir/pibrentasvir mea-
sured by SVR12 are presented and compared side by side. Regarding the final conclusions being drawn, the results
should be interpreted with caution.

The SVR12 results for sofosbuvir/velpatasvir/voxilaprevir and glecaprevir/pibrentasvir are presented in Table 2.

Discussion

Antiviral therapy for chronic HCV infection is still evolving. The introduction of new DAAs, especially the launch
of sofosbuvir, has substantially altered the HCV treatment landscape. SVR is the primary outcome for evaluating
comparative effectiveness.

Currently, sofosbuvir/velpatasvir is the only pan-genotypic treatment for HCV approved in Bulgaria that is
approved by the European Medicines Agency and the Food and Drug Administration (in 2016). It provides an
opportunity to achieve a 100% cure and is also highly effective in difficult-to-treat patients, including those with
GT 3 and DCC, in addition with RBV.

Sofosbuvir/velpatasvir/voxilaprevir is a 12-week pan-genotypic, single-tablet regimen specifically designed to
cure the majority of DAA-experienced patients, including those who have received an NS5A-containing regimen.
SOF/VEL/VOX offers an 8-week regimen in DAA-naive noncirrhotic patients and a 12-week regimen in DAA-
naive patients with compensated cirrhosis, with cure rates up to 100%.
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Table 1. Results from POLARIS-1, POLARIS-2, POLARIS-3 and POLARIS-4 clinical trials.

Primary end points

Therapy

SVR12

Secondary end points
SVR12
Cirrhosis:
Present
Absent

Prior treatment:
Naive
Experienced
Genotype:
Overall

GT1

GT1a

GT1b

GT2

GT3

GT4

GTS

GT6
Unknown
Baseline RAV:
No RAV

RAV

Safety profile

All AE

Treatment-related AE

AE grade >3
Treatment-related AE grade >3
SAE

Treatment-related SAE

AE leading to withdrawal

AE leading to treatment
discontinuation

Death

Most common AE (%):
Headache

Fatigue

Diarrhea

Nausea

Asthenia

Insomnia

Irritability

NCT02607800
POLARIS-2
(GS-US-367-1172) [8,10]

Sof/vel/vox 8 weeks; sof /vel
12 weeks

476/501 (95%); 432/440
(98.2%)

82/90 (91%); 83/84 (99%)
394/411 (96%); 349/356 (98%)

476/501 (95%); 432/440 (98%)
217/233 (93%); 228/232 (98%)
155/169 (92%); 170/172 (99%)
61/63 (97%); 57/59 (97%)
61/63 (97%); 53/53 (100%)
91/92(99%); 86/89 (97%)
58/63 (92%); 56/57 (98%)
17/18 (94%); 0

30/30 (100%); 9/9 (100%)

2/2 (100%); 0

223/230 (97 %); 206/211 (98%)
234/251(93%); 217/220 (99%)

sof/vel/vox 8 weeks; sof /vel
12 weeks

361 (72.1%); 303 (68.9%)
253 (50.5%); 182 (41.4%)
11(2.2%); 6 (1.4%)
1(0.2%); 0

15 (3.0%); 7 (1.6%)

0;0

0; 2 (0.5%)

1(0.2%); 2 (0.5%)

0;0

19.4;17.3
16.0; 13.0
13.2;3.6
12.0;7.3

NCT02639338
POLARIS-3
(GS-US-367-1173) [11,12]

Sof/vel/vox 8 weeks; sof /vel
12 weeks

106/110 (96.4%); 105/109
(96.3%)

72/75 (96%); 76/77 (99%)
34/35 (97%); 29/32 (91%)

80/84 (95%); 76/80 (95%)
23/23 (100%); 23/23 (100%)

sof/vel/vox 8 weeks; sof/vel
12 weeks

83 (75.5%); 81 (74.3%)
60 (54.5%); 51(46.8%)
3(2.7%); 4 (3.7%)

0; 2 (1.8%)

2 (1.8%); 3 (2.8%)

0;0

0; 1(0.9%)

1(0.9%); 0

1(0.9); 0

19.1; 22.0
20.0; 13.8
13.6; 2.8
19.1;6.4

NCT02607735
POLARIS-1

(GS-US-367-1171) [10]

Sof/vel/vox 12 weeks*

253/263 (96.2%)

113/121 (93%)
140/142 (99%)

146/150 (97%)
97/101 (96%)
45/45 (100%)
5/5 (100%)
74/78 (95%)
20/22 (91%)
1/1 (100%)
6/6 (100%)

42/43 (98%)
199/205 (97%)

sof/vel/vox 12 weeks*

206 (78.3%); 107 (70.4%)
145 (55.1%); 63 (41.4%)

5(1.9%); 4 (2.6%)
1(0.4%); 0
5(1.9%); 7 (4.6%)
0;0

1(0.4%); 3 (2.0%)
0; 1(0.7%)

0;0

20.9; 13.8
17.5; 15.1
13.3;9.2
12.5; 6.6
6.1;3.9
6.1;3.3

*None of the patients who received placebo in POLARIS-1 had an HCV RNA level of less than 15 IU per ml at any time point.
AE: Adverse event; GT: Genotype; IU: International unit; HCV: Hepatitis C virus; RAV: Resistance-associated variant; SAE: Serious adverse event; sof: Sofosbuvir; SVR: Sustained virologic
response; vel: Velpatasvir; vox: Voxilaprevir.

NCT02639247 POLARIS-4
(GS-US-367-1170) [13]

Sof/vel/vox 12 weeks; sof/vel
12 weeks

177/182 (97.3%); 136/151
(90.1%)

81/84 (96%); 59/69 (86%)
96/98 (98%); 77/82 (94%)

53/54 (98%); 39/144 (89%)
23/24 (96%); 21/22 (95%)
31/31 (100%); 32/33 (97%)
51/54 (94%); 44/52 (85%)
19/19 (100%); 0

85/86 (99%); (89.3%)
83/83 (100%); (90%)

sof/vel/vox 12 weeks; sof /vel
12 weeks

140 (76.9%); 111 (73.5%)
106 (58.2%); 77 (51.0%)
2(1.1%); 2 (1.3%)

0;0

4(2.2%); 4 (2.6%)

0;0

0; 1(0.7%)

1(0.5%); 0

1(0.5%); 0

23.1;22.5
19.2; 22.5
13.7; 2.6
10.4;3.3
4.4;6.0

2.2;53
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Table 2. SVR12 results for sofosbuvir /velpatasvir/voxilaprevir and glecaprevir/pibrentasvir.

Sofosbuvir/velpatasvir/voxilaprevir Glecaprevir/pibrentasvir
Untreated Treated No cirrhosis Cirrhosis Untreated Treated
No cirrhosis Cirrhosis No cirrhosis Cirrhosis
GT1a 92% (155/169) 97% (150/155) 99% (140/142) 93% (113/121) 99.7% (351/352) 99% (89/90) 100% (15/15) *  99% (89/90)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks
2 + POLARIS-3 POLARIS- POLARIS-1; POLARIS-1; ENDURANCE-1 Treated + un- SURVEYOR-1 Treated + un-
1+ POLARIS-4 96% (394/411) 91% (82/90) treated treated
8 weeks 8 weeks EXPEDITION-1 EXPEDITION-1
POLARIS-2; POLARIS-2;
98% (96/98) 96% (81/84)
12 weeks 12 weeks
POLARIS-4 POLARIS-4
GT1b 97% (61/63) 99% (68/69)
POLARIS- 12 weeks
2 + POLARIS-3 POLARIS-
1+ POLARIS-4
GT2 97% (61/63) 100% (36/36) 99.5% (195/196) 100% (31/31) 99.5% (195/196) 100% (31/31)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks
2 + POLARIS-3 POLARIS- Treated + un- Treated + un- Treated + un- Treated + un-
1+ POLARIS-4 treated treated treated treated
ENDURANCE-2 EXPEDITION-1 ENDURANCE-2 EXPEDITION-1
GT3 98% (197/202) 95% (126/132) 95.3% (222/233) 98% (39/40) 91% (20/22) 96% (45/47)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 16 weeks
2 + POLARIS-3 POLARIS- ENDURANCE-3 SURVEYOR-2 SURVEYOR-2 SURVEYOR-2
1+ POLARIS-4
GT4 94% (59/63) 95% (39/41) 99% (75/76) 100% (16/16) 99% (75/76) 100% (16/16)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks
2 + POLARIS-3 POLARIS- Treated + un- Treated + un- Treated + un- Treated + un-
1+ POLARIS-4 treated treated treated treated
ENDURANCE-4 EXPEDITION-1 ENDURANCE-4 EXPEDITION-1
GT5 94% (17/18) 100% (1/1) 100% (26/26) 100% (2/2) 100% (26/26) 100% (2/2)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks
2 + POLARIS-3 POLARIS- Treated + un- Treated + un- Treated + un- Treated + un-
1+ POLARIS-4 treated treated treated treated
ENDURANCE-4 EXPEDITION-1 ENDURANCE-4 EXPEDITION-1
GT6 100% (30/30) 100% (6/6) 100% (19/19) 100% (7/7) 100% (19/19) 100% (7/7)
POLARIS- 12 weeks 12 weeks 12 weeks 12 weeks 12 weeks
2 + POLARIS-3 POLARIS- Treated + un- Treated + un- Treated + un- Treated + un-
1+ POLARIS-4 treated treated treated treated

ENDURANCE-4 EXPEDITION-1 ENDURANCE-4 EXPEDITION-1

*Refers to glecaprevir 200 mg/pibrentasvir 120 mg
GT: Genotype.

Although sofosbuvir/velpatasvir/voxilaprevir is a noninferior compared with both sofosbuvir/velpatasvir and
glecaprevir/pibrentasvir in terms of SVR, it was associated with a shorter treatment duration, favorable safety profile
and good tolerability.

For the assessment of the comparative therapeutic effectiveness assessment of sofosbuvir/velpatasvir /voxilaprevir
versus the alternative glecaprevir/pibrentasvir no comparison could be made as there are no direct comparisons.
The literature search did not identify a meta-analysis or a general comparator so that an indirect comparison to be
made. This is considered as a limitation of the analysis.

Additional research would help clarify the comparative effectiveness of antiviral HCV treatments, especially head-
to-head trials. Studies are needed to further understand the long-term clinical outcomes associated with different
antiviral treatments, the long-term and the comparative effectiveness of triple therapy and effective strategies to
improve adherence [14]. Other antiviral agents are in active development and expected to be accessible within the
next few years.

Conclusion

The SVRI2 rate in patients receiving sofosbuvir/velpatasvir/voxilaprevir for 8 weeks is comparable to
both sofosbuvir/velpatasvir and glecaprevir/pibrentasvir treatments for 12 weeks, thus demonstrating that
sofosbuvir/velpatasvir/voxilaprevir is a noninferior therapy offering simple (administration once daily) and a
short-term (8-week) treatment regimen with high efficacy, favorable safety profile and good tolerability. This would
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result in improving the quality of life of patients and contribute significantly to the treatment of HCV infection in
Bulgaria.

Summary points

e In 2017, 84 persons were infected with Hepatitis C virus (HCV) in Bulgaria (incidence 1.18), with the highest
incidence observed in the 60-64 age group (2.43), and one death from HCV infection was registered.

e Sofosbuvir/velpatasvir/voxilaprevir is a noninferior therapy offering a simple and short-term treatment regimen
with high efficacy, favorable safety profile and good tolerability.

Financial & competing interests disclosure
The authors have no relevant affiliations or financial involvement with any organization or entity with a financial interest in or finan-
cial conflict with the subject matter or materials discussed in the manuscript. This includes employment, consultancies, honoraria,
stock ownership or options, expert testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

References
1. Ryan K], Ray CG (Eds). Sherris Medical Microbiology (4th Edition). McGraw Hill, PA, USA, 551-552 (2004).

2. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, prevalence, and years
lived with disability for 328 diseases and injuries for 195 countries, 1990-2016: a systematic analysis for the Global Burden of Disease
Study 2016. Lancer 390(10100), 1211-1259 (2017).

3. Kim WR. The burden of hepatitis C in the United States. Hepatology 36, S30-S34 (2002).

4. Ly KN, Xing ], Klevens RM, Jiles RB, Ward JW, Holmberg SD. The increasing burden of mortality from viral hepatitis in the United
States between 1999 and 2007. Ann. Intern. Med. 156, 271-278 (2012).

5. Kurchatova A, Vladimirova N, Minkova A. Acute Infectious Diseases in Bulgaria in 2017 r. Main Epidemiological Findings.
www.ncipd.org/index.php?option=com_docman&view=download&alias=128-analysis-2017&category _slug=analysis-2017&Itemid=11
27&lang=bg; www.ncipd.org/index.php?option=com_content&view=featured&Itemid=730&lang=en

6. EASL Recommendations on Treatment of Hepatitis C. (2018).
www.ncipd.org/index.php?option=com_content&view=featured&Itemid=7308&lang=en

7. Vigand M, Perno CF, Craxi A. AdHoc (Advancing Hepatitis C for the Optimization of Cure) Working Party. Treatment of hepatitis C
virus infection in Italy: a consensus report from an expert panel. Dig. Liver Dis. 49(7), 731-741 (2017).

8. Jacobson IM, Lawitz E, Gane EJ ez al. Efficacy of 8 weeks of sofosbuvir, velpatasvir, and voxilaprevir in patients with chronic HCV
Infection: 2 Phase III randomized trials. Gastroenterology 153(1), 113-122 (2017).

9.  Bourliere M, Gordon SC, Flamm SL ¢z al. Sofosbuvir, velpatasvir, and voxilaprevir for previously treated HCV infection. N. Engl. J.
Med. 376, 2134-2146 (2017).

10. Jacobson IM, Asselah T, Nahass R ¢# a/. A randomized Phase III trial of sofosbuvir/velpatasvir/voxilaprevir for 8 weeks compared to
sofosbuvir/velpatasvir for 12 weeks in DAA-naive genotype 1-6 HCV-infected patients: the POLARIS-2 Study [Abstract LB-12].
Hepatology 64(6 Suppl.), 1126A (2016).

11. Manns M, Gane EJ, Willems B ¢ a/. The safety and tolerability of SOF/VEL/VOX for 8 or 12 weeks in >1000 patients treated in the
POLARIS-1, POLARIS-2, POLARIS-3 and POLARIS-4 studies: an integrated analysis. [nternational Liver Congress, Amsterdam,
Netherlands, 19-23 April (2017).

12.  Foster GR, Thompson AJ, Ruane PJ ¢t al. A randomized Phase III trial of sofosbuvir/velpatasvir/voxilaprevir for 8 weeks and
sofosbuvir/velpatasvir for 12 weeks for patients with genotype 3 HCV infection and cirrhosis: the POLARIS-3 study [Abstract 258]. /.
Heparology 63(1S), 135A (2016).

13.  Bourliere M, Gordon SC, Flamm SL ez 2. POLARIS-1 and POLARIS-4 Investigators. Sofosbuvir, velpatasvir, and voxilaprevir for
previously treated HCV infection. N. Engl. J. Med. 376(22), 2134-2146 (2017).

14.  Sun XPC, Williams C, Senger CA, Kapka TJ, Whitlock EP. Interventions to improve patient adherence to hepatitis C treatment: a
comparative effectiveness review. Comparative Effectiveness Review. Prepared by the Oregon Evidence-based Practice Center under
contract no. HHS-290-2007-10057-1. (2012). www.effectivehealthcare.ahrq.gov

future science group www.futuremedicine.com

459


https://www.ncipd.org/index.php?option=com_docman\&view=download\&alias=128-analysis-2017\&category_slug=analysis-2017\&Itemid=1127\&lang=bg
%20https://www.ncipd.org/index.php?option=com_content\&view=featured\&Itemid=730\&lang=en
https://www.ncipd.org/index.php?option=com_content\&view=featured\&Itemid=730\&lang=en
http://www.effectivehealthcare.ahrq.gov/





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /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 0.0000
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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 <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


