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Abstract
Optimizing diagnostic criteria to detect specific patients likely to benefit from anticoagulants is warranted. A cutoff of 5 points for
the International Society on Thrombosis and Haemostasis overt disseminated intravascular coagulation (DIC) scoring system was
determined in the original article, but its validity was not evaluated. This study aimed to explore the optimal cutoff points of DIC
scoring systems and evaluate the effectiveness of early intervention with anticoagulants. We used a nationwide retrospective
registry of consecutive adult patients with sepsis in Japan to develop simulated survival data, assuming anticoagulants were
conducted strictly according to each cutoff point. Estimated treatment effects of anticoagulants for in-hospital mortality and risk of
bleeding were calculated by logistic regression analysis with inverse probability of treatment weighting using propensity scoring.
Of 2663 patients with sepsis, 1247 patients received anticoagulants and 1416 none. The simulation model showed no increase in
estimated mortality between 0 and 3 cutoff points, whereas at �4 cutoff points, mortality increased linearly. The estimated
bleeding tended to decrease in accordance with the increase in cutoff points. The optimal cutoff for determining anticoagulant
therapy may be 3 points to minimize nonsurvival with acceptable bleeding complications. The findings of the present study
suggested a beneficial association of early intervention with anticoagulant therapy and mortality in the patients with sepsis-induced
DIC. Present cutoff points of DIC scoring systems may be suboptimal for determining the start of anticoagulant therapy and delay
its initiation.
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Background

In the pathophysiology of sepsis, hemostatic abnormalities

arise through the activation of inflammatory responses and

vascular endothelial cell injury, which play critical roles in

inducing organ dysfunctions and subsequent death.1-4 Accord-

ing to these theoretical mechanisms, anticoagulant therapies

are expected to be beneficial in the treatment of sepsis, but

most have failed in the past randomized control trials.5-7 How-

ever, several exploratory analyses reported that anticoagulant

therapies might be beneficial when focused on certain specific

subpopulations in sepsis.8-11 We previously reported that dis-

seminated intravascular coagulation (DIC) is one of the most

appropriate targets for anticoagulant therapies as determined
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by a meta-analysis12 and observational studies.13 Thus, if we

consider the adequate target patients for anticoagulant therapy,

optimization of the diagnostic criteria to detect patients with

sepsis likely to have DIC is warranted.

Several organizations have proposed DIC scoring systems.

Most classically, the Japanese Ministry of Health and Welfare

proposed criteria for the diagnosis of DIC in 1983.14 There-

after, the subcommittee of the International Society on Throm-

bosis and Haemostasis (ISTH) proposed a scoring system for

overt and non-overt DIC in 2001,15 and the Japanese Associa-

tion for Acute Medicine (JAAM) proposed another DIC scor-

ing system in 2006 that was aimed at making an early diagnosis

of DIC.16 In the JAAM DIC criteria, detection of the early stage

of DIC was emphasized to maximize the treatment effects of

anticoagulant therapy. However, little is known about whether

early intervention with anticoagulant therapy is preferable to

late intervention in sepsis.

Actually, the cutoff point values for the initiation of antic-

oagulant therapies of the ISTH overt and JAAM DIC scoring

systems were determined by the original papers; 5 points for

patients with sepsis in the ISTH overt DIC and 4 points in the

JAAM DIC scoring system. In the present analysis, we

hypothesized that other cutoff points for each set of DIC

criteria might be optimal for minimizing nonsurvivors and

bleeding complications. Therefore, this study aimed to estab-

lish the optimal cutoff values of the ISTH overt and JAAM

DIC scoring systems via a simulation method using a nation-

wide sepsis data set.

Materials and Methods

Study Population

This investigation was performed using a data set from a multi-

center nationwide retrospective cohort study (the Japan Septic

Disseminated Intravascular Coagulation [J-Septic DIC] regis-

try17) conducted in 42 intensive care units (ICUs) in Japan

between January 2011 and December 2013. Patients were eli-

gible for the registry if they were diagnosed as having severe

sepsis or septic shock according to the conventional criteria

proposed by the American College of Chest Physicians/Society

of Critical Care Medicine consensus conference in 1991 and

were 18 years of age or older.18 The exclusion criteria were use

of warfarin/acetylsalicylic acid/thrombolytic therapy before

study entry; a history of fulminant hepatitis, decompensated

liver cirrhosis, or other serious liver disorder; a history of

hematologic malignant disease; other conditions increasing the

risk of bleeding; treatment with any chemotherapy at study

entry; treatment with warfarin before/after study entry; and

patients with missing data for the main evaluation.

This study followed the principles of the Declaration of

Helsinki and was approved by the institutional review board

of each participating hospital (#25-2050 for Osaka General

Medical Center). Because of the anonymous and retrospective

nature of this study, the board of each hospital waived the need

for informed consent.

Data Collection and Definitions

Patients were followed up until hospital discharge or death. A

dedicated case report form was developed for use in this study,

and the following information was obtained: age, sex, multiple

illness severity scores on the day of ICU admission, source of

ICU admission, preexisting comorbidities, primary source of

infection, new organ dysfunction, and concomitant therapeutic

interventions against sepsis. The severity of illness was eval-

uated according to the Acute Physiology and Chronic Health

Evaluation (APACHE) II score19 and systemic inflammatory

response syndrome (SIRS) score. Organ dysfunction, defined

as a Sequential Organ Failure Assessment (SOFA) subscore for

each organ of�2, was assessed according to the SOFA score.20

Disseminated intravascular coagulation was also evaluated

based on the criteria of the ISTH overt DIC and JAAM DIC

scoring systems at the time of ICU admission (Table 1). The

ISTH overt DIC scoring system was adopted as proposed by the

Scientific Subcommittee on DIC of the ISTH for platelet

counts, prothrombin time (PT), fibrin/fibrinogen degradation

product (FDP), and fibrinogen level.15 Fibrin/fibrinogen degra-

dation product values were chosen as the fibrin-related marker

and scored according to the cutoff levels and ranges previously

published by Gando et al.21 The JAAM DIC scoring system

consists of the SIRS score and global coagulation tests, includ-

ing platelet counts, PT, and FDP levels.16

The primary outcome measure was all-cause in-hospital

mortality. We also recorded as secondary outcomes any bleed-

ing complications, including the occurrence of intracranial

hemorrhage, transfusion requirements related to bleeding, and

bleeding requiring surgical intervention.

Table 1. ISTH Overt and JAAM DIC Scoring Systems.

Factors Points ISTH Overt DIC JAAM DIC

Platelet counts 3 – <80 �109/L or > 50%
decrease/24 hours

2 <50 � 109/L –
1 �50, <100 � 109/L �80, <120 �109/L or

30%-50% decrease/
24 hours

FDP 3 Strong increase �25 mg/mL
2 Moderate increase –
1 – �10, <25 mg/mL

Prothrombin
timea

2 �6 seconds –
1 �3, <6 seconds �1.2

Fibrinogen 1 <100 g/mL –
SIRS score 1 – �3
Points required

to be criteria
positive

5 points 4 points

Abbreviations: DIC, disseminated intravascular coagulation; FDP, fibrin/fibrino-
gen degradation product; ISTH, International Society on Thrombosis and Hae-
mostasis; JAAM, Japanese Association for Acute Medicine; SIRS, systemic
inflammatory response syndrome.
a Prothrombin time was assessed in seconds above normal value for ISTH overt
DIC and by international normalized ratio for JAAM DIC.
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Developing the Simulation Models

In this study, an optimal threshold for initiating anticoagulant

therapies was investigated according to the scoring systems of

both the ISTH overt DIC and the JAAM DIC criteria. Partici-

pants were stratified based on the score from each DIC scoring

system and then categorized into 1 of 2 groups: the anticoagu-

lant group, comprising patients who received any anticoagulant

therapies such as antithrombin, recombinant human thrombo-

modulin, heparin/heparinoid, and serine protease inhibitors

(nafamostat mesilate and gabexate mesilate), and the non-

anticoagulant group, comprising patients who received no

anticoagulant therapies. Because of the retrospective nature

of this study, there was no predefined protocol for these

interventions.

To determine the optimal cutoff points of each scoring

system for initiating anticoagulant therapies, we developed

simulated survival data, assuming that the anticoagulant thera-

pies were conducted strictly according to each cutoff point

(Figure 1). For instance, if we set the cutoff to equal 5 points

in the ISTH overt DIC scoring system, we assumed that all

patients with a score of 5 points or more received anticoagulant

therapies and that all patients with a score of 4 or less did not.

First, the estimated total number of nonsurvivors was calcu-

lated as the sum of the following 2 patient numbers: (1) “the

adjusted mortality rate of patients with a score <5 and not

receiving any anticoagulant therapies (mortality in population

C in Figure 1)” � “the actual number of patients with a score

<5 (sum of populations AþC)” and (2) “the adjusted mortality

of patients with a score �5 who received anticoagulant

therapies (mortality in population B)” � “the actual number

of patients with a score�5 (sum of populations Bþ D).” Then,

the estimated mortality was calculated as the estimated number

of nonsurvivors mentioned above divided by the total popula-

tion (sum of populations A þ B þ C þ D). We conducted this

estimation for all point values of the ISTH overt DIC score and

the JAAM DIC score to evaluate the best cutoff point for initi-

ating anticoagulant therapy.

Statistical Analysis

Because this was a retrospective study, imbalances were pres-

ent between the different patient groups at baseline. To account

for this imbalance, propensity scoring was used in the adjusted

mortality analysis. The propensity score for the likelihood of

receiving anticoagulant therapies was calculated using multi-

variable logistic regression and included several possible con-

founding variables such as age, sex, severity of illness,

preexisting comorbidities, low-dose heparin for prophylaxis

against venous thromboembolism, and other concomitant ther-

apeutic interventions as covariates. We also included the types

and volume of ICUs for logistic regression to estimate the

propensity score. The detailed combinations of the variables

are described in Table S1. The adjusted mortality and risk of

bleeding complications for patients with and without anticoa-

gulant therapy was calculated by logistic regression analysis

with inverse probability of treatment weighting using the pro-

pensity score.

Descriptive statistics were calculated as medians with inter-

quartile range or proportions, as appropriate. Univariate

Figure 1. Schema of the simulation algorithm used in this study. DIC indicates disseminated intravascular coagulation.
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differences between groups were assessed using the Mann-

Whitney U test, Kruskal-Wallis test, w2 test, or Fisher exact

test. A P value of <.05 indicated statistical significance. All

statistical analyses were performed using STATA Data Anal-

ysis and Statistical Software version 14.0 (StataCorp, College

Station, Texas).

Results

Baseline Characteristics

The patient flow diagram is shown in Figure 2. During the

study period, 3195 consecutive patients were registered to the

J-Septic DIC registry database. After excluding 532 patients

who met at least 1 exclusion criterion, we analyzed 2663

patients as the study cohort. Among them, 1893 (71.1%)

patients had sufficient information in their records in the reg-

istry database to calculate the exact score using the ISTH overt

DIC criteria, and 2197 (82.5%) patients had that to calculate the

exact score using the JAAM DIC criteria. Table 2 and Table S2

show the baseline characteristics of the study patients stratified

by the scores of the ISTH overt and JAAM DIC criteria,

respectively.

We observed no notable difference in age, sex, source of the

ICU admission, preexisting comorbidities, or site of infections

according to the baseline DIC scores. However, there were

stepwise deteriorations in the severity of illness, as indicated

by the APACHE II and SOFA scores, and greater in-hospital

mortality in accordance with increases in the ISTH overt and

JAAM DIC scores. We also found that the percent of patients

who received any anticoagulant therapies increased in accor-

dance with the increases in both DIC scores. In the present data

set, recombinant thrombomodulin was administered to patients

with sepsis at an almost comparable frequency to that of

antithrombin.

Estimated Mortality at Each Cutoff Point

First, the sample size and estimated adjusted mortality in the

anticoagulant and control groups above and below each cutoff

point of the ISTH overt and JAAM DIC scoring systems were,

respectively, analyzed (Tables S3 and S4). On the basis of these

actual sample sizes and estimated mortality rates, we showed

the estimated mortality, which was calculated as the estimated

number of nonsurvivors divided by the total number of each

population, for each cutoff point of the ISTH overt and JAAM

DIC scoring systems according to the hypothesis that antic-

oagulant therapies were conducted strictly according to these

cutoff points (Figure 3 for the ISTH overt and Figure 4 for the

JAAM DIC scoring system).

Between the cutoff values of 0 to 3 points, the estimated

number of nonsurvivors did not increase, whereas at a cutoff

value of 4 points or more in the ISTH overt DIC scoring sys-

tem, the rate began to increase linearly in accordance with the

increase in cutoff points (Figure 3). This finding for ISTH overt

DIC score was similar to that for the JAAM DIC score shown in

Figure 4. The confidence intervals for each cutoff value of DIC

scores did, however, partially overlap. Consequently, from the

viewpoint of minimizing the estimated mortality, the optimal

cutoff value for both the ISTH overt and the JAAM DIC scor-

ing systems should be around 3 points.

Estimated Rate of Bleeding Complications at Each
Cutoff Point

In the same manner described above, we simulated the rate of

bleeding complications at each cutoff point of the ISTH overt

and JAAM DIC scoring systems. In both systems, the estimated

rate of bleeding complications tended to decrease in accor-

dance with the increase in cutoff point value, which indicates

a lower target population for anticoagulant therapies. These

findings suggested that the optimal cutoff point for determining

whether to initiate anticoagulant therapy should be as high as

possible from the viewpoint of only decreasing the number of

patients suffering from bleeding complications.

Discussion

Summary of Evidence

In this study, we analyzed the optimal cutoff point of the ISTH

overt and JAAM DIC scoring systems using a simulation

model. From the results of this model, if we administered antic-

oagulants to patients with sepsis with scores of 3 points for both

DIC scoring systems, the mortality from sepsis would be mini-

mized and the rate of bleeding complications would be accep-

table. The present cutoff point values for both DIC scoring

systems may be suboptimal for determining when to start antic-

oagulants and may delay the initiation of therapy, even when

Figure 2. Patient flow diagram. APACHE indicates Acute Physiology
and Chronic Health Evaluation; DIC, disseminated intravascular coa-
gulation; JAAM, Japanese Association for Acute Medicine; ISTH,
International Society of Thrombosis and Hemostasis; SCCM/ACCP,
Society of Critical Care Medicine/American College of Chest Physi-
cians; SOFA, Sequential Organ Failure Assessment.
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using the JAAM DIC criteria, which were originally designed

for diagnosing DIC at an early phase of sepsis.

Current Status of DIC Diagnosis in Sepsis

Historically, numerous randomized trials of anticoagulant

therapies in sepsis have been conducted over the past few

decades.12 However, the evidence available from these trials

remains insufficient. Although several reasons for the failure to

demonstrate a survival benefit were given,22-24 we would like

to reemphasize the importance of patient selection and limiting

the target population in trials of anticoagulant therapy against

sepsis.25 The first step in selecting patients with sepsis for

anticoagulant therapy should be to accurately evaluate the DIC

status of the patient.

Previously, we showed that DIC screening itself in the early

phase after the onset of sepsis may be associated with

decreased mortality.26 However, because of the lack of a gold

standard for DIC diagnosis, we could not properly determine

the DIC status in each patient, nor could we reach a consensus

as to which system, the ISTH overt or the JAAM DIC scoring

system was better. Furthermore, we could not determine which

cutoff point values among these DIC criteria were the best for

initiating anticoagulant therapies.

Significance for Early Initiation of Anticoagulant Therapy

Due to the rational beliefs mentioned above, accurate judgment

and prompt action corresponding to rapid pathophysiological

changes of sepsis-induced DIC can improve patient outcome.

In 1995, Wada et al reported that greater efficacy of DIC treat-

ment was achieved when treatment was begun when the

patient’s DIC score was lower and concluded that early diag-

nosis and treatment were important.27 However, some concern

could be raised about their analysis. One of the main biases

possibly influencing the reported outcomes was selection bias.

The patient selection criteria for each group were not balanced

or adjusted for. It is likely that the greater efficacy of DIC

treatment seen in the patient groups with lower DIC scores

might have been caused not by the timing of the intervention,

but simply by the lower baseline severity.

To avoid such biases, in the present study, we applied a

simulation method using a large, non-real sepsis cohort to esti-

mate the treatment effect of initiating DIC treatment at each

cutoff point value of the DIC criteria. Consequently, we

showed that early intervention to initiate DIC treatment at 3

points for both the ISTH overt and the JAAM DIC scoring

systems might be the best timing for anticoagulant therapy,

even though the tendency was not statistically significant. To

our knowledge, this is the only study to show an association

between early intervention with anticoagulant therapy and bet-

ter outcome for sepsis-induced DIC. The establishment of ran-

domized trials would be warranted to confirm the hypothesis

derived from this study.

Perfect Selection of Candidates for Anticoagulant
Therapy

In our very recent review,25 we proposed that the optimal target

population for anticoagulant therapy in sepsis should be deter-

mined based on 2 conditions: DIC and high disease severity. In

the present analysis, we clarified the importance of the early

initiation of anticoagulants for patients with sepsis with a rel-

atively less severe coagulation disorder. Because the downside

of anticoagulant therapy, that is, complications from bleeding,

must not be ignored in the clinical situation,12,28,29 we must

strictly limit the target of the intervention and explore well-

balanced timing of the intervention.

Figure 4. Estimated mortality and rate of bleeding complications at
each cutoff point of the JAAM DIC scoring system. The y-axis shows
the estimated mortality calculated by assuming that anticoagulant
therapies were conducted strictly according to each cutoff value of
JAAM DIC score on the x-axis. DIC indicates disseminated intravas-
cular coagulation; JAAM, Japanese Association for Acute Medicine.

Figure 3. Estimated mortality and rate of bleeding complications at
each cutoff point of the ISTH overt DIC scoring system. The y-axis
shows the estimated mortality calculated by assuming that anticoa-
gulant therapies were conducted strictly according to each cutoff
value of ISTH overt DIC score on the x-axis. DIC indicates dissemi-
nated intravascular coagulation; ISTH, International Society of
Thrombosis and Hemostasis.
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Therefore, we would like to propose a revised treatment

strategy for anticoagulant therapy against sepsis. First, the sta-

tus of the coagulation disorder should be assessed rapidly and

repeatedly and the diagnosis of DIC made promptly.26 Second,

in patients with sepsis fulfilling criteria for a score of 3 or more

in the ISTH overt or JAAM DIC system, the initiation of antic-

oagulant therapy should be considered based on the main

results of the present analysis. Third, systemic severity, such

as disorders of circulatory or respiratory function, should be

assessed and anticoagulants should be administered only to

those patients with high disease severity, as recommended in

previous studies.10,11,13

The next clinical question to address should be which cri-

teria should we apply to assess disease severity, the SOFA

score, APACHE II score, or simply the status of organ dysfunc-

tion or other assessments? Such current treatment concepts will

need to be elucidated by high-quality evidence in the future.

Limitations

We acknowledge several limitations in our study. Due to its

retrospective nature, the anticoagulant intervention was not

standardized, and the baseline characteristics were different

between the treatment groups. In estimating the intervention

effect size, we developed a propensity score approach to cope

with the nonrandomization. Also, this study involved subgroup

analysis using a simulation cohort, and thus, we cannot deny

the potential of accidental false-positive results. The simulation

model used in this analysis has not been previously verified.

Some exclusion criteria used in the analysis such as the previ-

ous use of warfarin and oral anticoagulants may limit the gen-

eralizability of the study findings to those kinds of patients. The

exposure in the analysis (anticoagulant therapy) contains 4

heterogeneous components: antithrombin, recombinant human

thrombomodulin, heparin/heparinoid, and serine protease inhi-

bitors. Previously, a comparison of the treatment effects

between several anticoagulants in the same data set used in the

present study was reported elsewhere.30 A prospective inter-

ventional study should be performed to assess the optimal tim-

ing of intervention with anticoagulants in sepsis.

Conclusions

Our simulation analysis implied that by administering antic-

oagulants early to patients with sepsis with DIC scores of 3

points or more according to both the ISTH overt and the JAAM

DIC scoring systems, mortality from sepsis could be minimized

while maintaining an acceptable rate of bleeding complica-

tions. The findings in the present study suggested the beneficial

association of early intervention with anticoagulant therapy

and mortality in the patients with sepsis-induced DIC. The

establishment of randomized trials is warranted to confirm the

hypothesis derived from this study.
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28. Martı́-Carvajal AJ, Solà I, Gluud C, Lathyris D, Cardona AF.

Human recombinant protein C for severe sepsis and septic shock

in adult and paediatric patients. Cochrane Database Syst Rev.

2012;(12):CD004388.

29. Allingstrup M, Wetterslev J, Ravn FB, Møller AM, Afshari A.

Antithrombin III for critically ill patients. Cochrane Database

Syst Rev. 2016;(2):CD005370.

30. Umemura Y, Yamakawa K, Hayakawa M, Kudo D, Fujimi S.

Concomitant versus individual administration of antithrombin

and thrombomodulin for sepsis-induced disseminated intravascu-

lar coagulation: a nationwide Japanese Registry Study. Clin Appl

Thromb Hemost. 2018;5(5):734-740.

8 Clinical and Applied Thrombosis/Hemostasis



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


