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The purpose of this European Heart Rhythm Association (EHRA) survey was to examine the current practice on the choice of implantable car-
dioverter-defibrillator (ICD) type, use of defibrillation testing, and ICD programming for detection and therapy of ventricular arrhythmias. In ac-
cordance with recent guidelines and the results of observational studies, the majority of EHRA research network centres reported a high
utilization rate of dual-chamber ICDs in the presence of symptomatic and asymptomatic sinus node dysfunction, biventricular ICD in high-
degree atrioventricular block and QRS duration ,120 ms, and a limited use of defibrillation testing either in primary and secondary prevention
settings.Activationof the longventricular tachycardia (VT)detection window, slowVT zone, antitachycardia pacing beforeshock for slowand fast
VT, and atrial tachyarrhythmia discrimination were considered useful in ICD programming for the majority of patients.
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Introduction
Several studies1–4 have reported that implantable cardioverter-
defibrillator (ICD) therapies, both appropriate and inappropriate,
are associated with an increased risk of death and hospitalization for
cardiac causes. High-energy ICD shocks can also induce anxiety, de-
pression, and post-traumatic stress disorders.5 In order to reduce
these unfavourable outcomes, some non-randomized or randomized
studies6–14 have testedthebest ICDprogramming strategies, including
prolonged ventricular tachycardia (VT) detection intervals and exten-
sive useof antitachycardia pacing (ATP) algorithmsto interrupt VTepi-
sodes. This European Heart Rhythm Association (EHRA) survey
investigated the choice of ICD type and ICD programming strategies
employed by the centres participating in the EHRA research network.

Methods and results
Responses were received from 58 partners of the EHRA Research
Network. There was a wide geographical distribution of respondents,

with responses received from 19 countries (10 centres in Italy,
7 centres in Spain and UK, 6 centres in Belgium, 4 centres in France;
3 centres in Denmark, Germany and Sweden; 2 centres in Argentina,
Bulgaria, Greece, and the Netherlands; and 1 centre in Austria,
Georgia, Lithuania, Luxemburg, Norway, Poland, and Romania).
The majority of centres declared a medium (200–399) or high
(≥400) volume of catheter ablations, a medium (100–199) or
high (200 or more) number of ICD implantations, and a medium
(200–399) or high (400 or more) number of pacemaker implanta-
tions in the last calendar year.

Selection of implantable
cardioverter-defibrillator type
and defibrillation testing
The indications for the type of ICD [single-chamber (VR-ICD), dual-
chamber (DR-ICD), or cardiac resynchronization therapy plus ICD
(CRT-ICD)] were scored on a scale of 1–9 to indicate if the indica-
tion was appropriate (7–9), partially appropriate (4–6), and less
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appropriate or rarely used (1–3). In patients with symptomatic or
asymptomatic sinus node dysfunction, implantation of DR-ICD was
considered appropriate in 83 and 59% of the centres, partially appro-
priate in 4 and 28%, and rarely appropriate in 13 and 13% of the
centres, respectively.

In patients with first-degree atrioventricular (AV) block or Mobitz
type I AV block and QRS duration,120 ms who met the criteria for
ICD implantation, CRT-ICD was considered appropriate in 17 and
37% of the centres, partially appropriate in 27 and 23%, and rarely ap-
propriate in 56 and 40%, respectively.

In patients with advanced second-degreeAV blockor third-degree
AV block who met the criteria for ICD implantation, CRT-ICD was
considered appropriate in 69% of the centres, partially appropriate
in 17%, and rarely appropriate in 14%.

The participating centres always considered performing defibrilla-
tion testing in 21% of all patients, in 13% of the patients only receiving
an ICD for secondary prevention, and only for selected cases in 34%.
Defibrillation testing was never utilized by the collaborating centres
in 32% of their patients.

Implantable cardioverter-defibrillator
programming
Implantable cardioverter-defibrillator programming optimization
was performed at the time of ICD implant in 51% of the patients, at
pre-hospital discharge in 29%, and at first ambulatory follow-up
visit in the remaining 20%. Of note, 26 centres (45%) reported that
.70% of their patients underwent device optimization at ICD
implant.

Among patients who received an ICD for primary prevention, a
standard device programming was applied in 59%, while tailored
ICD programming wasconsidered in the remaining 41%. Inparticular,
29 centresused conventional ICD programming in .70% of patients.

The slowVTwindowwas activated in a ‘monitoronly’mode in67%
of thepatients, with ‘ATPonly’ in 4%,with ‘ATPand shock’ in 12%, and
was not activated in 17%. In patients with ‘active ATP’ in the VT zone,
one or two ATP sequences were programmed in 18 and 32% of
patients, respectively, and three or more ATP sequences in 50%.

According to the inclusion criteria and results of Multicenter Auto-
matic Defibrillator Implantation Trial—Reduce Inappropriate Therapy
(MADIT-RIT)8 and ADVANCE (Prospective multicenter randomized
trial of fast VT termination by prolonged vs. conventional antitachyar-
rhythmia burst pacing in ICD patients-Atp DeliVery for pAiNless ICD
thErapy) III7 trials, a long detection (.2.5 s or 30/40 intervals) or high
rate (.200 bpm) VT detection windows were programmed in the
setting of primary or secondary prevention in 45 centres (78%).

In patients treated with an ICD for secondary prevention, the
number of detection and therapy windows was mainly based on
the rate and tolerance of VT in 35% of the cases, on the number of
clinical VTs in 24%, on concomitant antiarrhythmic drug use in 4%,
and on the basis of all variables in 37%. The slow VT window was acti-
vated for detection and therapy only in patients with a previous
history of VT in 42% of cases, independently of the index arrhythmia
[VT or ventricular fibrillation (VF)] in 26%, and in ‘monitor only’ func-
tion in 32% of the remaining patients.

In both theprimaryand secondaryprevention settings,ATP before
shock for fast VT according to PainFREE Rx (Pacing Fast Ventricular

Tachycardia Reduces Shock Therapies) II Trial10 was activated up to
300 ms VT cycle in 16% of cases, up to 240 ms in 60% of cases, and for
,240 ms VT cycle in 24% of cases (Figure 1A).Shock energy in the VT
zone was programmed at maximum level energy in 67% of patients,
on the basis of electrophysiological evaluation in 12%, and based
on local protocols in 21% (Figure 1B).

The supraventricular tachyarrhythmia (SVT) discriminators were
‘turned on’ at the time of first ICD programming in 79% of cases.
When programmed ‘on’, the algorithms were activated at nominal
settings in 54% of patients, or at a tailored value in 46%. The ‘EGM dis-
criminator’ was activated in 73% of patients. At the time of ICD re-
placement, device programming was updated in any case in 25% of
the patients, only if cardiovascular history was changed in 40%, and
was never modified in the remaining 35%.

Discussion

Implantable cardioverter-defibrillator
type and defibrillation testing
In accordance with the European Society of Cardiology (ESC) guide-
lines on cardiac pacing,15 this survey of 58 collaborating centres of the
EHRA research network reported a high utilization of DR-ICD in the
presence of symptomatic sinus node dysfunction and a slightly lower
use in patients with asymptomatic sinus bradycardia. In the absenceof
randomized trials, the current ESC guidelines15 and Heart Rhythm
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Figure 1 (A) Antitachycardia pacing activation for fast VT
windows according to PainFREE Rx II Trial in the collaborating
centres. (B) Classes of ICD shock energy in the VT zone in the
collaborating centres.
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Society/American College of Cardiology (HRS-ACCF) consensus
statement16 do not specify whether the single or dual-chamber
ICD should be used in patients who do not have indications to pacing.

A recent large retrospective cohort study of 32 034 patients en-
rolled in the NCDR registry between 2006 and 2009, has shown
that among patients who received an ICD for primary prevention
without indications to pacing, the use of DR-ICD was higher and
was associated with a similar 1-year mortality and hospitalization
rates, but with a higher risk of complications compared with
VR-ICD.17 In clinical practice, the decision to implant DR-ICD
rather than VR-ICD should include several clinical considerations
such as the potential need for pacing due to conduction system
disease, unfavourable impact of drugs on sinus or AV conduction,
possible prevention of VT/VF with atrial pacing in specific syndromes,
or the need for SVT discrimination.

In patients with advanced second- or third-degree AV block who
met the criteria for ICD implantation, CRT-ICD was considered
highly appropriate independently of the baseline QRS duration in
the majority of the collaborating centres to the present survey.
This indication is highly supported by the ESC guidelines15 due to
the high possibility that patients with moderate-to-severe left ven-
tricular dysfunction may benefit from CRT instead of conventional
right ventricular apical pacing, particularly when the percentage of
pacing is .40%.

The defibrillation threshold testing was generally performed in
,30% of patients. There is an on-going debate whether intraopera-
tive defibrillation testing at the time of ICD insertion is needed.18

A recent survey of new ICD implants demonstrated that the event
rates were similar and extremely low in patients who had and
those who did not have defibrillation testing.19 Similar results were
observed in patients with stable, optimally treated heart failure
during ICD implantation for primary prevention of sudden death.20

In this study, first shock efficacy for VT/VF was high independently
of baseline defibrillation threshold testing results and this test did
not predict long-term mortality or shock efficacy.

Implantable cardioverter-defibrillator
programming
In agreement with the previous studies,6– 14 the collaborating centres
of the EHRA research network reported activation of a long VT de-
tection window, slow VT zone, ATP before shock, and SVT discrimi-
nators in the majority of their patients.

Previous non-randomized studies6,10,12 have demonstrated that
ATP is effective in limiting the number of shocks for rapid VT in
patients with ischaemic and non-ischaemic cardiomyopathy. In the
RELEVANT (Role of long dEtection window programming in patients
with LEft VentriculAr dysfunction, Non-ischaemic eTiology in
primary prevention treated with a biventricular ICD) study,6 which
included only patients with non-ischaemic cardiomyopathy treated
with CRT-ICD, a significant reduction in all-cause hospitalization
was observed in the long detection group while the incidence of
syncope was low.

The MADIT-RIT randomized study8 showed that new ICD pro-
gramming modalities that permitted self-termination of non-
sustained VT/VF episodes were associated with a significant reduc-
tion in inappropriate therapies. In the long duration group, VT

detection included three zones: 170–199 bpm for 60 s with
Rhythm ID, 200–249 bpm for 12 s with Rhythm ID, .250 bpm for
2.5 s. In the standard group, the VT detection was programmed in
two zones: 170–199 bpm for 2.5 s and .200 bpm for 1 s. In the
high-rate group, the VT detection was .200 bpm for 2.5 s. The
MADIT-RIT trial enrolled only primary prevention ICD patients in
sinus rhythm in whom DR-ICD or CRT-ICD has been implanted.
The trial reported reduced mortality rate both in the high-rate
group and in the delayed therapy group.21

The ADVANCE III randomized trial7 has demonstrated that the
use of a long detection interval (30 out of 40 intervals) with ATP
during charging significantly reduces the rate of appropriate therapies
(ATPs and shocks) and inappropriate shocks in comparison with the
standard detection interval (18 out of 24). The trial included both
primary and secondary prevention ICD patients, with or without
atrial fibrillation, in whom VR-DR and CRT-ICD devices have been
implanted.

The PROVIDE (Programming Implantable Cardioverter Defibril-
lators in Patients with Primary Prevention Indication to Prolong
Time to First Shock) randomized study22 has shown that in a large
cohort of patients, a combination of programmed parameters includ-
ing higher detection rate, longer detection intervals, empiric ATP and
optimized SVT discriminators was associated with a significant reduc-
tion of ICD shock therapy with reduction in all-cause mortality and
without increasing arrhythmic syncope.

Conclusion
This EHRA EP Wire survey demonstrates that, in agreement with the
recent guidelines and large observational studies the majority of the
European centres—participants of the EHRA research network
report a high utilization of DR-ICD in the presence of sinus node dys-
function, of CRT-ICD in the case of high-degree AV block, and a
limited use of defibrillation testing either in primary and secondary
prevention settings. Specific ICD programming features such as acti-
vation of the long VT detection window, slow VT zone, ATP before
shock, andSVTdiscriminators are considereduseful in themajorityof
patients.

Conflicts of interest: none declared.

Acknowledgements
The production of this EP wire document is under the responsibility
of the Scientific Initiative Committee of the European Heart Rhythm
Association: Carina Blomström-Lundqvist (chairman), Maria Grazia
Bongiorni (co-chair), Jian Chen, Nikolaos Dagres, Heidi Estner,
Antonio Hernandez-Madrid, Melece Hocini, Torben Bjerregaard
Larsen, Laurent Pison, Tatjana Potpara, Alessandro Proclemer,
Elena Sciraffia, Derick Todd. The authors acknowledge the EHRA
Research Network centres participating in this EP Wire. A list of
the Research Network can be found on the EHRA website.

References
1. Poole JE, Johnson GW, Hellkamp AS, Anderson J, Callans DJ, Raitt MH et al. Prognos-

tic importance of defibrillator shocks in patients with heart failure. N Engl J Med 2008;
359:1009–17.

2. Powell BD, Saxon LA, Boehmer JP, Day JD, Gilliam FR 3rd, Heidenreich PA et al.
Survival after shock therapy in implantable cardioverter-defibrillator and cardiac

Current ICD programming in Europe 937

 by Y
asm

ine C
arrasset on July 28, 2014

http://europace.oxfordjournals.org/
D

ow
nloaded from

 

http://europace.oxfordjournals.org/


resynchronization therapy-defibrillator recipients according to rhythm shocked.
The ALTITUDE survival by rhythm study. J Am Coll Cardiol 2013;62:1674–9.

3. Sood N, Ruwald AC, Solomon S, Daubert JP, McNitt S, Polonsky B et al. Association
between myocardial substrate, implantable cardioverter defibrillator shocks and
mortality in MADIT-CRT. Eur Heart J 2014;35:106–15.

4. Sweeney MO, Sherfesee L, DeGroot PJ, Wathen MS, Wilkoff BL. Differences in
effects of electrical therapy type for ventricular arrhythmias on mortality in implan-
table cardioverter-defibrillator patients. Heart Rhythm 2010;7:353–60.

5. Sears SF, Vazquez LD,Matchett M,PitzalisM. State-of-the-art: anxietymanagement in
patients with implantable cardioverter-defibrillators. Stress Health 2008;24:239–48.

6. Gasparini M, Menozzi C, Proclemer A, Landolina M, Iacopino S, Carboni A et al.
A simplified biventricular defibrillator with fixed long detection intervals
reduces implantable cardioverter defibrillator (ICD) interventions and heart
failure hospitalizations in patients with non-ischaemic cardiomyopathy implanted
for primary prevention: the RELEVANT [Role of long dEtection window program-
ming in patients with LEft VentriculAr dysfunction, Non-ischemic eTiology in
primary prevention treated with a biventricular ICD] study. Eur Heart J 2009;30:
2758–67.

7. Gasparini M, Proclemer A, Klersy C, Kloppe A, Lunati M, Ferrer JB et al. Effect of long-
detection interval vs standard-detection interval for implantable cardioverter-
defibrillators on antitachycardia pacing and shock delivery: the ADVANCE III rando-
mized clinical trial. JAMA 2013;309:1903–11.

8. MossAJ, SchugerC,Beck CA,BrownMW,Cannom DS,Daubert JPet al. MADIT-RIT
Trial Investigators. Reduction in inappropriate therapy and mortality through ICD
programming. N Engl J Med 2012;367:2275–83.

9. Santini M, Lunati M, Defaye P, Mermi J, Proclemer A, del Castillo-Arroys S et al. Pro-
spective multicenter randomized trial of fast ventricular tachycardia termination by
prolonged versus conventional anti-tachyarrhythmia burst pacing in implantable
cardioverter-defibrillator patients-Atp DeliVery for pAiNless ICD thErapy
(ADVANCE-D) Trial results. J Interv Card Electrophysiol 2010;27:127–35.

10. Wathen MS, DeGroot PJ, Sweeney MO, Stark AJ, Otterness MF, Adkisson WO et al.
PainFREE Rx II Investigators. Prospective randomized multicenter trial of empirical
antitachycardia pacing versus shocks for spontaneous rapid ventricular tachycardia
in patients with implantable cardioverter-defibrillators: Pacing Fast Ventricular
Tachycardia Reduces Shock Therapies (PainFREE Rx II) trial results. Circulation
2004;110:2591–6.

11. Wathen MS, Sweeney MO, DeGroot PJ, Stark AJ, Koehler JL, Chisner MB et al. Pain-
FREE Investigators. Shock reduction using antitachycardia pacing for spontaneous
rapid ventricular tachycardia in patients with coronary artery disease. Circulation
2001;104:796–801.

12. Wilkoff BL, Williamson BD, Stern RS, Moore SL, Lu F, Lee SW et al. PREPARE Study
Investigators. Strategicprogrammingof detection and therapy parameters in implan-
table cardioverter-defibrillators reduces shocks in primary prevention patients:
results from the PREPARE (Primary Prevention Parameters Evaluation) study.
J Am Coll Cardiol 2008;52:541–50.

13. Leenhardt A, DefayeP, Mouton E, DelayM, DelarcheN, Dupuis JM et al. Clinical rele-
vance of slow ventricular tachycardia in heart failure patients with primary prophy-
lactic implantable cardioverter defibrillator indication. Europace 2013;15:820–6.

14. Martins RP, Blangy H, Muresan L, Freysz L, Groben L, Zinzius PY et al. Safety and ef-
ficacy of programming a high number of antitachycardia pacing attempts for fast ven-
tricular tachycardia: a prospective study. Europace 2012;14:1457–64.

15. Brignole M, Auricchio A, Baron-Esquivias G, Bordachar P, Boriani G, Breithardt OA
et al. European Society of Cardiology (ESC), and European Heart Rhythm Associ-
ation (EHRA). 2013 ESC guidelines on cardiac pacing and cardiac resynchronization
therapy: the task force on cardiac pacing and resynchronization therapy of the Euro-
pean Society of Cardiology (ESC). Developed in collaboration with the European
Heart Rhythm Association (EHRA). Europace 2013;15:1070–118.

16. Gillis AM, Russo AM, Ellenbogen KA, Swerdlow CD, Olshansky B, Al-Khatib SM et al.
Heart Rhythm Society, and American College of Cardiology Foundation. HRS/
ACCF expert consensus statement on pacemaker device and mode selection.
J Am Coll Cardiol 2012;60:682–703.

17. Peterson PN, Varosy PD, Heidenreich PA, Wang Y, Dewland TA, Curtis JP et al. As-
sociation of single- vs dual-chamber ICDs with mortality, readmissions, and compli-
cations among patients receiving an ICD for primary prevention. JAMA 2013;309:
2025–34.

18. Sturdivant JL, Gold MR. Pre-discharge defibrillation testing: clinically important or
obsolete? Europace 2012;14:155–6.

19. Brignole M, Occhetta E, Bongiorni MG, Proclemer A, Favale S, Iacopino S et al.
SAFE-ICD Study Investigators. Clinical evaluation of defibrillation testing in an unse-
lected population of 2,120 consecutive patients undergoing first implantable
cardioverter-defibrillator implant. J Am Coll Cardiol 2012;60:981–7.

20. Blatt JA, Poole JE, Johnson GW, Callans DJ, Raitt MH, Reddy RK et al. SCD-HeFT
Investigators. No benefit from defibrillation threshold testing in the SCD-HeFT
(Sudden Cardiac Death in Heart Failure Trial). J Am Coll Cardiol 2008;52:551–6.

21. Providência R, Boveda S, Combes N, Hireche H, Combes S, Albenque JP. The benefit
of implantable cardioverter defibrillator programming in MADIT-RIT: more for less?
Europace 2013;15:1229–30.

22. Saeed M, Hanna I, Robotis D, Styperek R, Polosajian L, Khan A et al. Programming
implantable cardioverter-defibrillators in patients with primary prevention indica-
tion to prolong time to first shock: results from the PROVIDE study. J Cardiovasc
Electrophysiol 2014;25:52–9.

A. Proclemer et al.938

 by Y
asm

ine C
arrasset on July 28, 2014

http://europace.oxfordjournals.org/
D

ow
nloaded from

 

http://europace.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
  /CreateJDFFile 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

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


