& frontiers | Frontiers in Endocrinology

‘ @ Check for updates

OPEN ACCESS

EDITED BY

Lixin Li,

Central Michigan University,
United States

REVIEWED BY

Abdul Jabbar,

MedCare Orthopaedics and Spine
Hospital, United Arab Emirates
Domenico Cucinotta,

Private, Messina, Italy

Mark Weaver,

Elon University, United States

*CORRESPONDENCE
Wangen Li
liwg660@126.com
Dewen Yan
yandw963@126.com

SPECIALTY SECTION
This article was submitted to
Clinical Diabetes,

a section of the journal
Frontiers in Endocrinology

RECEIVED 19 July 2022
AccepTED 08 November 2022
PUBLISHED 24 November 2022

CITATION
LiY, WuY,ShuY,LisS, PeiJ, Chen H,
Liu S, Xiang G, Wang W, Shan P, Su H,
Wu X, Yan D and Li W (2022) Blood
glucose may be another index to
initiate insulin treatment besides
glycated hemoglobin Alc after oral
antidiabetic medications failure for

glycemic control: A real-world survey.

Front. Endocrinol. 13:998210.
doi: 10.3389/fendo.2022.998210

COPYRIGHT
© 2022 Li, Wy, Shu, Li, Pei, Chen, Liu,
Xiang, Wang, Shan, Su, Wu, Yan and Li.
This is an open-access article
distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s)
are credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Endocrinology

TYPE Original Research
PUBLISHED 24 November 2022
Dol 10.3389/fendo.2022.998210

Blood glucose may be another
index to initiate insulin
treatment besides glycated
hemoglobin Alc after oral
antidiabetic medications
failure for glycemic control:

A real—world survey
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Objective: The inertia of insulin initiation is a barrier to achieving glycemic
control when oral antidiabetic drugs fail to control glucose during the
treatment of type 2 diabetes (T2D). Insulin initiation is usually based on
glycated hemoglobin Alc (A1C). To investigate whether there is another
index for insulin initiation besides A1C, we conducted a cross-sectional
survey in the real world.

Methods: We conducted a multicenter cross-section survey with a total of
1034 T2D patients. All patients, at the time of the survey, decided to initiate
insulin therapy due to failure of controlling glucose using only oral antidiabetic
drugs. We analyzed the differences of blood glucose between patients who
were tested for A1C and those who were not.

Results: 666 (64.4%) patients were tested A1C and 368 (35.6%) were not.
Neither fasting blood glucose (FBG) (12.0 + 2.9 vs 12.3 + 2.9 mmol/L, t = 1.494,
P = 0.135) nor postprandial blood glucose (PBG) (18.4 + 4.8 vs 17.9 + 4.8 mmol/
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L, t = 1.315, P = 0.189) were significantly different between patients with and

Conclusion: Our results demonstrated that initiating insulin based on FBG or
PBG is a common clinical practice, at least in China; moreover, since it is easier
to obtain than A1C, it can be a simple and effective way to overcome clinical

initiating insulin, glycated hemoglobin Alc, blood glucose, type 2 diabetes, inertia
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without A1C.
inertia for initiating insulin.
KEYWORDS
Introduction

Glycated hemoglobin Alc (A1C) is the “gold standard” for
the assessment of glycemic control over the previous 2 to 3
months, especially after the publication of Diabetes Control and
Complications Trial (DCCT) and UK Prospective Diabetes
Study (UKPDS) (1, 2). The American Association of Clinical
Endocrinologists (AACE), the American Diabetes Association
(ADA), the Chinese Diabetes Society (CDS), and the National
Institute for Health and Care Excellence (NICE) recommend
that the target of A1C was 6.5%, 7.0%, 7.0% and 7.5%,
respectively (3-6). They recommend that additional actions
should be taken when A1C exceeds the glycemic goal. These
actions include initiating insulin when the maintenance of
glycemic targets with oral antidiabetic drugs (OAD) therapy is
no longer possible. Even if new better OAD (e.g. sodium-glucose
cotransporter 2 inhibitors) and injectable GLP-1RA are
available, many patients eventually require and benefit from
insulin therapy (4).However, initiating insulin is the most
difficult step in the treatment of type 2 diabetes (T2D) because
of clinical inertia, which is a common phenomenon all over the
world (7, 8). Previous studies have shown that actual A1C levels
at insulin initiation far exceed the aforementioned
recommended target. An international observational study
involving 10 countries and 17 374 participants showed that
the proportion of patients with A1C >9.0% ranged from 23% to
64% when initiating insulin after OAD failure (9). Recently, a
survey including 18 995 patients with T2D was conducted in
China and showed that patients initiate insulin when A1C was
over 9.6% (10). Looking for ways to overcome the clinical inertia
of initiating insulin in the treatment of T2D has been a
great challenge.

Physician-, patient- and healthcare-system-related factors
all contribute to clinical inertia (11). These include
hypoglycemia, weight gain, adherence, indications of failure,
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burdensome regimens, fear of injections and/or fear of self-
measuring blood glucose, worsened quality of life, and lack of
experience and time (12). In addition, AIC test is time-
consuming, complicated and expensive. Furthermore, the
measurement of A1C usually varies between different hospitals.
Previous studies have demonstrated that rapid on-site A1C
measurements may play an important role in improving
glycemic control and facilitating diabetes management (13).
However, most hospitals do not routinely take the A1C test in
clinical practice (14). ADA and European Association for the
Study of Diabetes (EASD) consensus stated that patient regular
self-monitoring of blood glucose (SMBG) may help with self-
management and medication adjustment, particularly in
individuals taking insulin (4). A standard approach for
titrating optimal basal insulin dosage is based on FBG, which
is a simple and effective index (15). If PBG increment is over 3
mmol/L premix insulin is preferable (16). Therefore, initiating
insulin based on FBG and/or PBG instead of A1C could be a
feasible approach (4). In clinical practice, many physicians
initiate insulin therapy based on blood glucose when T2D
patients are not achieving glycemic goals with OAD. Here, we
presume that initiating insulin based on AIC itself may be a
factor contributing to insulin initiation inertia. Therefore, to
investigate whether there are other indices for insulin initiation
besides A1C for the treatment of T2D, we conducted a
multicenter cross-sectional survey in the real world.

Participants and methods
Participants
This multicenter cross-section survey was conducted at 13

tertiary care medical centers in five regions of China from
January 2021 to June 2021. Each center enrolled 100 patients
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with T2D who were not achieving glycemic goals with OAD. We
recorded the following data when a patient first initiated insulin
in addition to OAD: the latest fingertip FBG and/or PBG and
A1C during the past three months, and his/her anthropometric
and metabolic characteristics. Informed consent was obtained
from each participant. This study was approved by the Ethics
Committee of our hospital.

Statistical analyses

Significance of differences of all variables between
patients with and without A1C was analyzed using the
Pearson’s %2 and Fisher’s exact tests or Student’s t-test.
Results are expressed as mean + SD. Statistical analysis was
performed using SPSS Statistical Software 25.0 (IBM
Corporation, Armonk, NY, USA). P < 0.05 was considered
statistically significant.

Results
Clinical characteristics of participants

A total of 1 034 patients with complete clinical data were
analyzed. They had an age of 55.6 + 9.6 years, with diabetes
duration of 6.9 + 3.9 years, and a BMI 23.6 + 2.7kg/m2. Of which,
666 (64.4%) patients tested A1C and 368 (35.6%) did not. The
demographic and clinical characteristics of the included subjects
were presented in Table 1.

Patients’ FBG and PBG levels at insulin
initiation

In the total 1 034 patients, FBG was 12.1 + 2.9 mmol/L and
PBG was 18.2 + 4.8 mmol/L. Further, neither FBG (12.0 2.9 vs

TABLE 1 Clinical characteristics of patients.

With A1C

n 666
AIC (%) 98+ 1.6
Male (%)) 320 (48.8)
Age (Years) 548 +9.9
History (Years) 6.6 +3.8
BMI (kg/m?) 236+ 27
Insulin regimen

Basal (%) 438 (65.8)

Premix (%) 228 (34.2)

BMI, body mass index.
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12.3 £ 2.9 mmol/L, t = 1.494, P = 0.135. 95% CI, -0.0876, 0.6473)
nor PBG (18.4 + 4.8 vs 17.9 + 4.8 mmol/L, t = 1.315, P = 0.189.
95%CI, -0.0867, 0.6464) were significantly different between
patients with and without A1C (Figure 1).

Discussion

This survey indicates that the inertia of initiating insulin still
exists because our patients on average have an A1C level of 9.8%,
which is much higher than A1C target of 7.0% recommended by
CDS guidelines (5).

Our survey also demonstrated that more than one third of
the surveyed physicians in China initiated insulin therapy for
T2D treatment without testing A1C, although testing A1C is
recommended by all guidelines (3-6).

Interestingly, neither FBG nor PBG were significantly different
between patients with and without A1C. Besides, the P value is far
from 0.05 and the sample size is big enough which further confirm
the reliability. The mean value of FBG (12.0 and 12.3 mmol/L) and
PBG (18.4 and 17.9 mmol/L) level maybe potentially affected by two
recommendations when initiating insulin. CDS and ADA
recommend initiating insulin when FBG > 11.1 mmol/L and
random blood glucose > 16.7 mmol/L for new diagnosed patients
(5, 17), respectively. These two recommendations give a higher level
of blood glucose for initiating insulin which may confuse physician.
Our patient’s blood glucose level is just above the recommended
level. On the other side, this suggests that doctors are more likely to
rely on blood glucose rather than A1C level when initiating
insulin therapy.

The age and history are different between patients with and
without A1C indicate that older patients and that with longer
history are prone to initiate insulin based on blood glucose.

There are several limitations in our study. First, patients use
their own and different glucometers which could affect the
results. Second, our FBG and PBG are one reading, a mean
value for FBG or PPG would be better.

In summary, our results demonstrated that initiating insulin
based on FBG or PBG is a common clinical practice, at least in

Without A1C Xt P value
368

190 (51.6) 1.217 0.270
57.1 £ 8.7 3.714 0.000
7.6 +38 4.128 0.000
23.6 £25 0.267 0.789
268 (72.8) 5.455 0.020
100 (27.2) 5.455 0.020
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Patients’ FBG and PBG levels at insulin initiation

China. Moreover, since it is easier to obtain than A1C, it can be a
simple and effective way to overcome clinical inertia for
initiating insulin. Maybe the combination of both A1C and
FBG and PBG will give the best guidance.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by The academic ethics review boards of the Second
Affiliated Hospital of Guangzhou Medical University. The
patients/participants provided their written informed consent
to participate in this study.

Author contributions

WL and DY contributed to the design of the study,
data analysis, and manuscript preparation and overviewing.
Other co-authors participated in the patient recruitment,
implementation of the study, and manuscript overviewing. All
authors contributed toward data analysis, drafting and critically
revising the paper and agree to be accountable for all aspects of

References

1. Nathan DM, Genuth S, Lachin J, Cleary P, Crofford O, Davis M, et al. The
effect of intensive treatment of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes mellitus. N Engl ] Med
(1993) 329:977-86. doi: 10.1056/NEJM199309303291401

Frontiers in Endocrinology

04

the work. All authors contributed to the article and approved the
submitted version.

Funding

This work was supported by National Natural Science
Foundation of China (grants number: 81800682 to YL), the
Medical and Health Project of Guangzhou (grants number:
20201A011079 to YL), and Guangzhou Science and
Technology Project (grants number: 202201020550 to YL).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

2. UK Prospective Diabetes Study (UKPDS) Group. Intensive blood-glucose
control with sulphonylureas or insulin compared with conventional treatment and
risk of complications in patients with type 2 diabetes (UKPDS 33). Lancet (1998)
352:837-53. doi: 10.1016/S0140-6736(98)07019-6

frontiersin.org


https://doi.org/10.1056/NEJM199309303291401
https://doi.org/10.1016/S0140-6736(98)07019-6
https://doi.org/10.3389/fendo.2022.998210
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Li et al.

3. Garber AJ, Handelsman Y, Grunberger G, Einhorn D, Abrahamson M]J,
Barzilay JL, et al. Consensus statement by the american association of clinical
endocrinologists and american college of endocrinology on the comprehensive type
2 diabetes management algorithm - 2020 executive summary. Endocr Pract (2020)
26:107-39. doi: 10.4158/CS-2019-0472

4. American Diabetes Association. Glycemic targets: Standards of medical care
in diabetes-2020. Diabetes Care (2020) 43:566-76. doi: 10.2337/dc20-S006

5. Jia W, Weng ], Zhu D, Ji L, Lu ], Zhou Z, et al. Standards of medical care for type 2
diabetes in China 2019. Diabetes/Metab Res Rev (2019) 35:¢3158. doi: 10.1002/dmrr.3158

6. McGuire H, Longson D, Adler A, Farmer A, Lewin I, Guideline Development
Group. Management of type 2 diabetes in adults: summary of updated NICE
guidance. BMJ (2016) 353:11575. doi: 10.1136/bmj.i1575

7. Khunti K, Millar-Jones D. Clinical inertia to insulin initiation and
intensification in the UK: A focused literature review. Prim Care Diabetes (2017)
11:3-12. doi: 10.1016/j.pcd.2016.09.003

8. Giugliano D, Maiorino MI, Bellastella G, Esposito K. Clinical inertia, reverse
clinical inertia, and medication non-adherence in type 2 diabetes. J Endocrinol
Invest (2019) 42:495-503. doi: 10.1007/s40618-018-0951-8

9. Khunti K, Damci T, Meneghini L, Pan CY, Yale JF, SOLVE Study Group.
Study of once daily levemir (SOLVE™): insights into the timing of insulin
initiation in people with poorly controlled type 2 diabetes in routine clinical
practice. Diabetes Obes Metab (2012) 14:654-61. doi: 10.1111/j.1463-1326.
2012.01602.x

10. Ji L, Zhang P, Zhu D, Li X, Ji ], Lu J, et al. Observational registry of basal
insulin treatment (ORBIT) in patients with type 2 diabetes uncontrolled with oral

Frontiers in Endocrinology

05

10.3389/fendo.2022.998210

antihyperglycaemic drugs: Real-life use of basal insulin in China. Diabetes Obes
Metab (2017) 19:822-30. doi: 10.1111/dom.12886

11. Reach G, Pechtner V, Gentilella R, Corcos A, Ceriello A. Clinical inertia and
its impact on treatment intensification in people with type 2 diabetes mellitus.
Diabetes Metab (2017) 43:501-11. doi: 10.1016/j.diabet.2017.06.003

12. Russell-Jones D, Pouwer F, Khunti K. Identification of barriers to insulin
therapy and approaches to overcoming them. Diabetes Obes Metab (2018) 20:488—
96. doi: 10.1111/dom.13132

13. Thaler LM, Ziemer DC, Gallina DL, Cook CB, Dunbar VG, Phillips LS, et al.
Diabetes in urban African-americans. XVIIL. availability of rapid HbA1C
measurements enhances clinical decision-making. Diabetes Care (1999) 22:1415—
21. doi: 10.2337/diacare.22.9.1415

14. Miller CD, Phillips LS, Tate MK, Porwoll JM, Rossman SD, Cronmiller N,
et al. Meeting American diabetes association guidelines in endocrinologist practice.
Diabetes Care (2000) 23:444-8. doi: 10.2337/diacare.23.4.444

15. Davies MJ, D'Alessio DA, Fradkin ], Kernan WN, Mathieu C, Mingrone G,
et al. Management of hyperglycemia in type 2 diabetes, 2018. a consensus report by
the American diabetes association (ADA) and the European association for the
study of diabetes (EASD). Diabetes Care (2018) 41:2669-701. doi: 10.2337/dci18-
0033

16. Wu T, Betty B, Downie M, Khanolkar M, Kilov G, Orr-Walker B, et al.
Practical guidance on the use of premix insulin analogs in initiating, intensifying, or
switching insulin regimens in type 2 diabetes. Diabetes therapys (2015) 6:273-87.
doi: 10.1007/s13300-015-0116-0

17. American Diabetes Association. Pharmacologic approaches to glycemic
treatment. Diabetes Care (2020) 43:598-S110. doi: 10.2337/dc20-S009.

frontiersin.org


https://doi.org/10.4158/CS-2019-0472
https://doi.org/10.2337/dc20-S006
https://doi.org/10.1002/dmrr.3158
https://doi.org/10.1136/bmj.i1575
https://doi.org/10.1016/j.pcd.2016.09.003
https://doi.org/10.1007/s40618-018-0951-8
https://doi.org/10.1111/j.1463-1326.2012.01602.x
https://doi.org/10.1111/j.1463-1326.2012.01602.x
https://doi.org/10.1111/dom.12886
https://doi.org/10.1016/j.diabet.2017.06.003
https://doi.org/10.1111/dom.13132
https://doi.org/10.2337/diacare.22.9.1415
https://doi.org/10.2337/diacare.23.4.444
https://doi.org/10.2337/dci18-0033
https://doi.org/10.2337/dci18-0033
https://doi.org/10.1007/s13300-015-0116-0
https://doi.org/10.2337/dc20-S009
https://doi.org/10.3389/fendo.2022.998210
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Blood glucose may be another index to initiate insulin treatment besides glycated hemoglobin A1c after oral antidiabetic medications failure for glycemic control: A real–world survey
	Introduction
	Participants and methods
	Participants
	Statistical analyses

	Results
	Clinical characteristics of participants
	Patients’ FBG and PBG levels at insulin initiation

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 false
  /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 <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /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


