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Abstract

Background: novel oral anticoagulants may be particularly cost-effective when INR control (TTR) with warfarin is poor or
monitoring difficult.
Setting: the Newcastle upon Tyne monitoring service, set in hospital or general practice and a domiciliary-based service for
housebound patients.
Objectives: to examine anticoagulation stability and costs of monitoring.
Subjects: three hundred and twenty-six atrial fibrillation patients, 75 years and over, with target INR of two to three, accessing
hospital (n= 100), general practice (n= 122) and domiciliary (n = 104) service.
Methods: age, co-morbidities, length of warfarin treatment, medications, INR values and dose changes from January to
December 2011 were recorded, and costs analysed.
Results: home-monitored patients had taken warfarin for longer, mean 5.2 years, than hospital (3.7) or general practice (3.1)
patients. Age and total number of drugs prescribed chronically were negatively related to TTR. INR measurements and dose
changes were negatively associated with the duration of treatment, positively correlated with co-morbidities. The mean TTR was
78% in hospital, 71% in general practice and 68% in domiciliary monitored patients. INR was monitored more often in hospital
and domiciliary groups than in general practice and more dose changes occurred in the domiciliary group than in others. Costs of
warfarin and monitoring were £128 per patient per year for hospital, £126 for general practice and £222 for domiciliary patients.
Conclusions: further exploration of the clinical effectiveness of novel anticoagulants in dependent patients is warranted to
determine to what extent trial outcomes so far achieved in a fitter elderly population are influenced by the chronic co-morbidities
of old age.
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Introduction

Novel oral anticoagulants, which act directly through inhib-
ition of thrombin or factor Xa, were approved in 2012 by
The National Institute of Health and Clinical Excellence
(NICE) for use in patients with non-valvular atrial fibrillation
(NVAF) aged 75 years or older in accordance with their
license, as the incremental cost-effectiveness ratio is plausibly

less than £20,000 per QALY gained [1–3]. Doctors now
have a choice of oral anticoagulants, but need evidence to
guide prescribing decisions. Time spent in therapeutic range
(TTR) is an important influence on outcomes of thrombo-
embolic prophylaxis with warfarin, with patients with TTR of
70% or more having a 79% reduced risk of stroke compared
with those with a TTR of <30% and lower mortality [4]. A
meta-analysis of recent studies concerning thrombo-embolic
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and major haemorrhagic events in NVAF in patients receiving
warfarin therapy concluded that overall survival is improved
where TTR is >40% [5], and a TTR of >58% is needed to be
confident that patients will benefit from the treatment [6].

The RE-LY study of patients with NVAF suggested that
dabigatran 150 mg bd might be cost-effective in high-risk
patients unless INR control with warfarin is excellent (average
TTR >72.6%), but warfarin is cost-effective in moderate-risk
patients unless INR control is poor (average TTR <57.1%)
[7, 8]. In a UK benefit-harm analysis, fewest net potential
benefits of dabigatran versus warfarin were seen in centres
which achieved a good TTR of ≥65.5% [9].Novel anticoagu-
lation is at least as effective at reducing stroke and systemic
embolism, and results in fewer bleeds, in particular intracra-
nial bleeding, when compared with warfarin [10], including
in patients aged 80 years and over [11]. Use might be particu-
larly justified in patients exhibiting low TTR, for example,
under 50% in spite of good patient adherence to therapy, and
in those for whom monitoring is difficult or costly [12].

Difficulties with warfarin therapy are encountered by the
very elderly using outpatient anticoagulation monitoring, in-
cluding the missing of appointments and problems contacting
them with dosing instructions [13], and gain from no monitor-
ing requirements for novel anticoagulants has been recognised
by NICE [1–3]. While domiciliary monitoring may address
this issue, risk of warfarin-related bleeding is associated with
dependency and domiciliary monitoring of INR [14].

Novel anticoagulants may be particularly cost-effective
compared with warfarin for dependent older people, those
whose anticoagulant control is erratic or for whom monitoring
is not feasible [15]. We set out to examine TTR and service
costs in patients housebound due to a high level of de-
pendency using the Newcastle domiciliary service, and to
compare these to patients monitored in general practice
outreach clinics and patients choosing hospital monitoring
for their convenience.

Methods

The inclusion criteria were to have atrial fibrillation with a
target INR range of two to three, aged 75 years and over and
to be on warfarin chronically since before December 2010.
INR testing and warfarin dosing are performed throughout
the unified service in accordance with a standard protocol
facilitated by the DAWN computer dosing programme
(version 6.10) [16] and trained staff. The DAWN software
was given the order of inclusion criteria and selected 326
patients from those accessing hospital (n= 100), general
practice (n = 122) and domiciliary (n = 104) services. INR
values were collected retrospectively for 12 months ( January to
December 2011) for each patient, and dose changes and INR
measurements recorded, as well as age, co-morbidities, drug
therapy and duration of warfarin therapy. TTR was established
using the linear extrapolation method of Rosendaal et al. [17].

Costs for the monitoring service in 2011 were obtained
from the finance department at the Newcastle upon Tyne
Hospitals NHS Foundation Trust. Methods followed those

set out by the BMJ guidelines for economic submissions
[18]. Costs of all consumables, reagents, depreciation of INR
testing equipment and quality control materials were calcu-
lated per test. Staff costs, transport, overheads and computer
equipment were calculated per patient treated. Costs which
were considered common and equal to all patients (medical
advice, consultant supervision, treatment of adverse events)
were not included. The price of portable coagulometer and
computer (assuming a 5-year lifespan) has no impact and the
cost of the hospital computer server, being common to all
groups, was not included. The price of each domiciliary phle-
botomy visit was calculated by dividing salary, car lease and
insurance, petrol, consumables and sample transport by the
number of tests. No patient relied upon NHS transport as
domiciliary visits are used instead. We assumed that patient
private travel costs were the same, whether to GP surgery or
to the hospital clinic (all patients were eligible for free-public
transport) and we did not collect data on these.

Data were coded and entered using Statistical Package for
Social Sciences (SPSS) version 19. A one-way analysis of co-
variance (ANCOVA) model was fitted to test the difference in
TTR, INR measurements and dose changes among the three
groups. The influences of the other covariates were examined.
Responses were adjusted for covariates (selected by stepwise
regression) to ensure that differences between groups were
not merely due to differences in the covariates. Square roots of
some data were used to achieve approximate normality. The
Chi-square test was used to compare categorical data.

Results

The mean age ± SD of the hospital patients (54% male) was
83 ± 5, of the general practice cohort (46% male) was 82 ± 4
and of the domiciliary patients (26%male) was 84 ± 5 years. The
domiciliary patients were significantly older (F(2,323) = 8.61,
P< 0.0001) with a larger proportion of females [x2 (df = 2) =
17.65, P< 0.001] than the other two groups.

The important covariates found, and hence allowed for,
were age, co-morbidities, years on warfarin and total number
of medications. Quality of anticoagulation control is shown in
Table 1. Please see Supplementary material data, Appendix 1.

Patients used a median of six drugs (five cardiovascular
medications including warfarin) and had a median of three
chronic diseases (two cardiovascular diseases including atrial fib-
rillation, plus one other) with no significant difference between
the groups. As age and total number of drugs increased, TTR
fell (P= 0.005). As years on warfarin increased, the number of
INR measurements (P= 0.01) and dose changes (P= 0.003) fell
while, as co-morbidities increased, more INR measurements
(P= 0.004) and dose changes (P= 0.03) occurred. One (domi-
ciliary monitored) patient on 10 drugs for cardiovascular
disease and malignancy, suffered intracranial bleeding, follow-
ing a fall when his INR was 16. Workload and descriptive
costs of monitoring are presented in Table 2; being similar in
the three groups, it was not possible to calculate confidence
intervals around these cost differences as we had no measure
of variability of cost.
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Discussion

In our population, TTR results for hospital and general prac-
tice patients were both in the upper quartile of patients in the
RE-LY study, and even the domiciliary patients at 68% were
in the second best quartile, consistent with the observation
that the adequacy of anticoagulant control in routine practice
can be broadly comparable to that reported in clinical trials
[19], and our costs for the ambulatory services were similar
to those estimated by NICE [1].

Our novel finding is that domiciliary-based patients had
poorer anticoagulant control, compared with clinic moni-
tored patients, in spite of having the highest number of INR
measurements and dose changes, in a service which costs
more than the clinic service per patient year to finance. As
INR testing and warfarin dosing are performed throughout
the service in accordance with a standard protocol facilitated
by the DAWN computer dosing programme and trained
staff, differences in stability of control are likely to be attribut-
able to differences in patient characteristics.

Patients can move from ambulatory to domiciliary moni-
toring as their physical or mental condition deteriorates, the
longer time that our home-monitored patients had been
taking warfarin reflecting this. Although which patient char-
acteristics influence outcomes is not known, domiciliary

monitoring and greater chronic disease burden are associated
with risk of warfarin-related complications [8, 20–22]. The
similar number of co-morbidities and prescribed drugs in our
general practice and home-monitored patients is perhaps sur-
prising, but it is likely that, as the risk–benefit profile of warfarin
changed over time, for more dependent patients their warfarin
was discontinued. Although, as this patient cohort was studied
before publication of NICE guidance [1–3] no transfers to
novel anticoagulants were made, the additional availability of
this treatment option makes further exploration of their clinical
effectiveness in this patient group of great importance. The
findings of this small retrospective study may not be applicable
to a wide population and a longitudinal study is required to
better establish the relationship between patient characteristics
such as dependency and clinically relevant outcomes of anticoa-
gulation as current trial data derive from a fitter, heavier popu-
lation with a mean age about a decade younger.

The limited long-term safety data, the increased bleeding
risk for those of 80 years or older with impaired renal func-
tion or low body weight [23], drug interactions, and the lack
of a direct antidote or laboratory measure of adherence and
response and the need for good compliance in view of their
short halflives mean that warfarin will continue to have a role
for thrombo-embolic prophylaxis in AF, including in patients
with cardiac valve replacements for whom outcomes with
novel anticoagulants can be significantly poorer [24]. Further
exploration of effective interventions to increase the pro-
portion of INR tests within target range would therefore be
worthwhile.

Key points

• Those having domiciliary monitoring have a lower mean
TTR at 68% than hospital (78%) and general practice
(71%) monitored patients.

• TTR falls as age and total number of drugs prescribed
chronically rise.

• The number of INR measurements and dose changes rise
with number of co-morbidities.

• Outcomes from novel anticoagulants may be influenced by
chronic co-morbidities of old age.

• Further exploration of the clinical effectiveness of novel
anticoagulants in dependent patients is warranted.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. Actual workload and costs (pounds sterling) of the
anticoagulant monitoring service (for year 2011)

Hospital General
practice

Domiciliary

Total number of patients
monitored

1,430 2,150 520

Total INR tests performed 18,105 25,663 6,415
Cost (£) INR tests 5,612 7,955 20,996

Staff 134,848 195,410 19,916
Transport – 4,196 59,050
Computers and
software

2,615 3,933 951

Total cost (£) 143,075 211,494 100,903
Warfarin cost (£) /pt/yr
(% of total cost)

28.2 (21.8) 28.2 (22.2) 28.2 (12.6)

Cost of warfarin monitoring per
patient per annum including
medication cost (£)

128 126 222

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Mean % of time in therapeutic range (TTR), number of INR monitoring and number of dose changes among the
groups

Hospital mean (95% CI) General practice mean (95% CI) Domiciliary mean (95% CI) P-value

TTR % 78 (74, 82) 71 (67, 74) 68 (65, 72) 0.001
Number of INR monitoring events 13.1 (12.2, 14.1) 11 (10.2, 11.8) 14.2 (13.2, 15.1) <0.0001
No. of dose changes 2.4 (1.8, 3.0) 1.8 (1.3, 2.3) 3.4 (2.8, 4.1) 0.001
No. of years of warfarin usage 3.7 (2.9, 4.5) 3.1 (2.5, 3.8) 5.2 (4.4, 6.0) <0.0001

3

Anticoagulation control and cost of monitoring of older patients

 at Pennsylvania State U
niversity on O

ctober 6, 2016
http://ageing.oxfordjournals.org/

D
ow

nloaded from
 

http://ageing.oxfordjournals.org/


Conflicts of interest

None declared.

References

1. National Institute for Health and Clinical Excellence.
Dabigatran Etexilate for the Prevention of Stroke and Systemic
Embolism in Atrial Fibrillation. National Institute for Health
and Clinical Excellence, 2012 (updated March 2012). Available
at http://guidance.nice.org.uk/TA249/Guidance/pdf/English
(accessed 22 January 2013).

2. National Institute for Health and Clinical Excellence. Rivaroxaban
for the Prevention of Stroke and Systemic Embolism in People
with Atrial Fibrillation. National Institute for Health and Clinical
Excellence, 2012 (updated May 2012). Available at http://
guidance.nice.org.uk/TA256/Guidance/pdf/English (accessed
22 January 2013).

3. National Institute for Health and Clinical Excellence.
Apixaban for Preventing Stroke and Systemic Embolism in
People with Nonvalvular Atrial Fibrillation. National Institute for
Health and Clinical Excellence, 2013 (updated February 2013).
Available at http://guidance.nice.org.uk/TA275/Guidance/pdf/
English (accessed 1 July 2013).

4. Gallagher AM, Setakis E, Plumb JM, Clemens A, van Staa TP.
Risks of stroke and mortality associated with suboptimal antic-
oagulation in atrial fibrillation patients. Thromb Haemost
2011; 106: 968–77.

5. Connolly SJ, Pogue J, Eikelboom J et al. Benefit of oral anti-
coagulant over antiplatelet therapy in atrial fibrillation depends
on the quality of international normalized ratio control achieved
by centers and countries as measured by time in therapeutic
range. Circulation 2008; 118: 2029–37.

6. Baker WL, Cios DA, Sander SD, Coleman CI. Meta-analysis to
assess the quality of warfarin control in atrial fibrillation patients
in the United States. J Manag Care Pharm 2009; 15: 244–52.

7. Shah SV, Gage BF. Cost-effectiveness of dabigatran for stroke
prophylaxis in atrial fibrillation. Circulation 2011; 123: 2562–70.

8. Pink J, Lane S, Pirmohamed M, Hughes DA. Dabigatran etexi-
late versus warfarin in management of non-valvular atrial fibril-
lation in UK context: quantitative benefit-harm and economic
analyses. BMJ 2011; 343: d6333.

9. Wallentin L, Yusuf S, Ezekowitz MD et al. Efficacy and safety
of dabigatran compared with warfarin at different levels of
international normalised ratio control for stroke prevention in
atrial fibrillation: an analysis of the RE-LY trial. Lancet 2010;
376: 975–83.

10. Miller CS, Grandi SM, Shimony A, Filion KB, Eisenberg MJ.
Meta-analysis of efficacy and safety of new oral anticoagulants
(dabigatran, rivaroxaban, apixaban) versus warfarin in patients
with atrial fibrillation. Am J Cardiol 2012; 110: 453–60.

11. Mannucci PM. Thromboprophylaxis in the oldest old with
atrial fibrillation: between Scylla and Charbdis. Eur J Int Med
2013; 24: 285–7.

12. Deitelzweig S, Amin A, Jing Y et al. Medical cost reductions
associated with the usage of novel oral anticoagulants vs war-
farin among atrial fibrillation patients, based on the RE-LY,
ROCKET-AF, and ARISTOTLE trials. J Med Econ 2012; 15:
776–85.

13. Tan KM, Tallon E, Noone I, Hughes G, O’Shea D, Crowe M.
Difficulties encountered by the very elderly with atrial fibrilla-
tion on warfarin attending an outpatient anticoagulant moni-
toring service. Eur Geriatr Med 2012; 3: 78–81.

14. Goudie BM, Donnan PT, Fairfield G, Al-Agilly SS, Cachia PG.
Dependency rather than old age increases the risk of warfarin-
related bleeding. Br J Gen Pract 2004; 54: 690–2.

15. Ali A, Bailey C, Abdelhafiz AH. Stroke prophylaxis with warfarin
or dabigatran for patients with non-valvular atrial fibrillation-cost
analysis. Age Ageing 2012; 41: 681–4.

16. 4S Information Systems Ltd, 4 The Square, Milnthorpe, Cumbria,
LA7 7QJ.

17. Rosendaal FR, Cannegieter SC, van der Meer FJ, Briet E. A
method to determine the optimal intensity of oral anticoagu-
lant therapy. Thromb Haemost 1993; 69: 236–9.

18. Drummond MF, Jefferson TO. Guidelines for authors and
peer reviewers of economic submissions to the BMJ. The BMJ
Economic Evaluation Working Party. BMJ 1996; 313: 275–83.

19. Burton C, Isles C, Norrie J, Hanson R, Grubb E. The safety
and adequacy of antithrombotic therapy for atrial fibrillation: a
regional cohort study. Br J Gen Pract 2006; 56: 697–702.

20. Witt DM, Delate T, Clark NP et al. Outcomes and predictors
of very stable INR control during chronic anticoagulation
therapy. Blood 2009; 114: 952–6.

21. Fang MC, Chang Y, Hylek EM et al. Advanced age, anticoagu-
lation intensity, and risk for intracranial hemorrhage among
patients taking warfarin for atrial fibrillation. Ann Intern Med
2004; 141: 745–52.

22. Fihn SD, Callahan CM, Martin DC, McDonell MB, Henikoff JG,
White RH. The risk for and severity of bleeding complications
in elderly patients treated with warfarin. The National
Consortium of Anticoagulation Clinics. Ann Intern Med 1996;
124: 970–9.

23. Harper P, Young L, Merriman E. Bleeding risk with dabigatran
in the frail elderly. N Engl J Med (letter) 2012; 366: 864–6.

24. US Food and Drug Administration. FDA Drug Safety
Communication: Pradaxa (Dabigatran Etexilate Mesylate)
Should not be Used in Patients with Mechanical Prosthetic
Heart Valves. US Food and Drug Administration, 2012 (updated
19 December 2012). Available at: http://www.fda.gov/Drugs/
DrugSafety/ucm332912.htm (accessed 22 January 2013).

Received 3 September 2013; accepted in revised form

22 January 2014

4

S. Abohelaika et al.

 at Pennsylvania State U
niversity on O

ctober 6, 2016
http://ageing.oxfordjournals.org/

D
ow

nloaded from
 

http://guidance.nice.org.uk/TA249/Guidance/pdf/English
http://guidance.nice.org.uk/TA249/Guidance/pdf/English
http://guidance.nice.org.uk/TA249/Guidance/pdf/English
http://guidance.nice.org.uk/TA256/Guidance/pdf/English
http://guidance.nice.org.uk/TA256/Guidance/pdf/English
http://guidance.nice.org.uk/TA256/Guidance/pdf/English
http://guidance.nice.org.uk/TA256/Guidance/pdf/English
http://guidance.nice.org.uk/TA275/Guidance/pdf/English
http://guidance.nice.org.uk/TA275/Guidance/pdf/English
http://guidance.nice.org.uk/TA275/Guidance/pdf/English
http://guidance.nice.org.uk/TA275/Guidance/pdf/English
http://www.fda.gov/Drugs/DrugSafety/ucm332912.htm
http://www.fda.gov/Drugs/DrugSafety/ucm332912.htm
http://www.fda.gov/Drugs/DrugSafety/ucm332912.htm
http://www.fda.gov/Drugs/DrugSafety/ucm332912.htm
http://ageing.oxfordjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /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 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


