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Abstract

Administration of $-lactam antibiotics by extended infusion optimizes the pharmacodynamic properties and bactericidal activity of
these agents resulting in a potential improvement in patient outcomes and reduction in drug expenditure. Consequently, a
pharmacist-led piperacillin-tazobactam extended 4-hour infusion guideline was implemented hospital-wide at a 500-bed academic
medical center. Each piperacillin-tazobactam infusion was prospectively monitored for 5 weeks to ensure accurate administration
and identify barriers to guideline adherence. Overall, a total of 103 patients received 1215 doses of piperacillin-tazobactam by
extended infusions. In all, 98% of the doses were administered at the correct extended infusion rate and 94% of the doses were
given at the scheduled time. There were a total of 20 missed doses and 53 delayed doses, accounting for 2% and 4% of the total
administered doses, respectively. The primary barrier to adherence was the patient not being on the unit at the time of the
scheduled dose followed by the piperacillin-tazobactam dose not being available on the floor. While insufficient power prevented
meaningful evaluation of clinical outcomes, we anticipate a conservative annual estimated cost savings of $108 529. Key elements
contributing to our success included consistent pharmacy leadership, multidisciplinary involvement, thorough inservicing to health
care professionals, hospital-wide implementation, and extensive quality assurance monitoring.
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Gram-negative pathogens such as Pseudomonas aeruginosa
often cause nosocomial infections associated with significant
morbidity and mortality.'™ The treatment of Gram-negative
infections can be challenging due to the potential for multiple
resistance mechanisms and the emergence of strains with high
minimum inhibitory concentration (MIC) values toward
available antibiotics. Given the lack of novel antibiotics with
Gram-negative activity in development, it is important to
optimize the currently available broad-spectrum agents.®’
B-lactam antibiotics, such as piperacillin-tazobactam, are
time-dependent antibiotics whereby the bactericidal activity
is optimized when drug concentrations exceed the MIC for at
least 50% of the dosing interval. Given the drug’s short elimi-
nation half-life (~1 hour), traditional dosing strategies using
an intermittent 30-minute piperacillin-tazobactam infusion
may result in serum concentrations below the MIC for a pro-
longed period of time.* By extending the antibiotic infusion
time, antibiotic levels will be sustained above the MIC of tar-
geted organisms, which may potentially result in improved
drug efficacy and clinical outcomes.”'°

Monte Carlo simulations have demonstrated superior
bactericidal activity of piperacillin-tazobactam when adminis-
tered as an extended 4-hour infusion compared to an intermit-
tent 30-minute infusion, as the time spent above the MIC is
maximized.”® Furthermore, Lodise et al reported a significant
decrease in 14-day mortality and duration of hospitalization
among patients with an APACHE II score >17 after implemen-
tation of a piperacillin-tazobactam extended infusion
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Table I. Piperacillin-Tazobactam Extended Infusion Guideline Regimens®

Antimicrobial Agent CrCL > 20 mL/min

CrCL < 20 mL/min or ESRD

Continuous Renal Replacement Therapy

Piperacillin-tazobactam 3.375 g Q8H

3.375g QI2H

3.375 g Q8H

Abbreviation: ESRD, end-stage renal disease

? Default administration times for Q8H regimen: 5 am, | PM, and 9 p; default administration times for Q12H regimen: 5 AM and 5 pm.

regimen.'' From a larger multicenter cohort, Patel et al
reported similar 30-day mortality and hospital length of stay
among recipients of intermittent and extended infusion
piperacillin-tazobactam for the treatment of Gram-negative
infections; however, the APACHE II scores were lower, indi-
cating a less critically ill patient population.'? As a result, it
was proposed to implement a similar hospital-wide
piperacillin-tazobactam extended infusion guideline at our
institution in order to optimize the pharmacodynamics and bac-
tericidal activity of the antibiotic and subsequently improve
patient outcomes.

Xamplas et al have published a description of the
piperacillin-tazobactam extended infusion protocol at their
medical center with an emphasis on quality assurance out-
comes.'? The authors did not include information regarding
piperacillin-tazobactam dose selection, health care professional
education, and the issues encountered upon implementation
could be valuable to health care clinicians.!' As a result, here
we report a step-by-step guide to a pharmacist-led development
and implementation of a piperacillin-tazobactam extended
infusion guideline.

Methods

Our institution is a 489-bed academic medical center including
a 30-bed emergency department and 52 adult critical care beds.
Overall, there are 32 categories of medical services and 24 nur-
sing units (excluding diagnostic areas, operating rooms, and
emergency department). The critical care units include:
medical-surgical intensive care unit, cardiac intensive care
unit, transplant intensive care unit, and neurosurgery intensive
care unit. Drug distribution to these units begins with the place-
ment of medication orders via Cerner PowerChart® (Cerner
Corporation, Kansas City, Missouri), by computerized physi-
cian order entry system (CPOE). Patient-specific medications
are delivered to the nursing unit from either central or a satellite
pharmacy based on time of day. All nonemergent IV medica-
tions are made in the central pharmacy cleanroom. Bulk med-
ications are stored in the nursing units and dispensed via
Omnicell® (Omnicell, Mountain View, California), the auto-
mated medication dispensing system at our institution.

In the Fall of 2008, the pharmacy department developed the
piperacillin-tazobactam extended infusion guideline to serve as
a comprehensive reference for hospital-wide implementation.
The guideline made extended infusion piperacillin-tazobactam
the standard of care for all adult patients. Each piperacillin-
tazobactam infusion was prospectively monitored for 5 weeks

to ensure accurate administration and identify barriers to
guideline adherence. The following is a step-by-step guide to the
protocol development and implementation.

Key Elements to Piperacillin-Tazobactam Extended
Infusion Guideline Development

Step 1: Assign pharmacy leadership with multidisciplinary
contacts. A pharmacy practice resident was the pharmacy leader
for the collaborative project with assistance from the Critical Care
and Infectious Diseases Clinical Pharmacists, the Associate
Director of Clinical Services, and Medical Use Policy Coordina-
tor. We sought additional input from nurses, clinical and staff
pharmacists, infectious disease physicians, and hospital adminis-
tration in order to tailor the protocol to our institution’s needs.’

Step 2: Protocol writing and considerations. Essential protocol
issues addressed included defining the patient population,
piperacillin-tazobactam dose selection and preparation, admin-
istration times, and alternative regimen recommendations. The
patient population included all adult patients prescribed
piperacillin-tazobactam, with the exception of pediatric patients
and intraoperative doses for surgical prophylaxis. Of note,
piperacillin-tazobactam doses prescribed in the emergency
department were administered as an extended infusion. The
hospital-wide protocol was developed to minimize confusion
regarding inclusion and exclusion criteria, decrease errors, and
ensure that all patients received uniform care. If an extended infu-
sion was not clinically feasible, the guideline recommended an
alternative regimen of cefepime with or without metronidazole.

Prior to guideline implementation, the piperacillin-
tazobactam 2.25 g, 3.375 g, and 4.5 g doses were available for
use in adult patients. The piperacillin-tazobactam extended infu-
sion guideline recommended 3.375 g dose with varying fre-
quency based on renal function. The dosing recommendations
are provided in Table 1. The decision to use the 3.375 g dose
was based on the prescribing patterns and susceptibility of
Gram-negative organisms such as P aeruginosa to piperacillin-
tazobactam at our institution. While the 4.5 g dose was occasion-
ally used for the treatment of nosocomial pneumonia, the 3.375 g
dose accounted for >95% of the drug’s utilization (based on nor-
mal renal function) at our institution prior to guideline implemen-
tation. The Anti-Infective Subcommittee of the Pharmacy and
Therapeutics Committee reviewed antibiogram data as well as the
Monte Carlo modeling by Lodise et al and decided the 3.375 g
dose of piperacillin-tazobactam was sufficient for the treatment
of Gram-negative infections, including P aeruginosa, at our



Heinrich et al

573

institution.” Default administration times were established (5 Am,
1 pM, and 9 pMm for patients receiving the drug 3 times daily and
5 amand 5 pum for patients receiving the drug 2 times daily) for ease
of monitoring with the option of ordering a “NOW” dose when
clinically indicated (Table 1). The times were selected to mini-
mize interruption in concomitant drug administration and work-
flow. Consideration for adjustments to default dosing times was
given to those patients on the rehabilitation unit on a case-by-
case basis, as not to interfere with physical therapy.

Step 3: Guideline approval. The guideline received approval
from the Anti-Infective Subcommittee of the Pharmacy and
Therapeutics Committee, Pharmacy and Therapeutics Commit-
tee, and Medical Executive Committee prior to implementation.

Key Elements to Piperacillin-Tazobactam Extended
Infusion Guideline Implementation

Step I: Pharmacy preparation and workflow. Staff pharmacists
and pharmacy administration were consulted on modification
of the piperacillin-tazobactam unit dose preparation and drug
distribution with the new extended infusion regimen. Prior to
guideline implementation frozen 50 mL prepacks were stored
on the nursing units. With the required volume increase, it was
decided to make each 100 mL dose in a patient-specific manner
in central pharmacy, which was delivered to the nursing units
via the pharmacy satellite. The initial patient-specific dose dis-
tribution was later converted to a bulk dose distribution due to
missing piperacillin-tazobactam doses on the nursing units.
The pharmacy information technology staff assisted with
the creation of order sentences and incorporation of the guide-
line into Cerner PowerChart®). The order sentences included
the default administration times and a reminder of the 4-hour
extended infusion. The order sentences changed upon imple-
mentation of the extended infusion protocol to ensure a com-
plete transition to the new guideline.

Step 2: Health care professional education. The guideline and
implementation plans were introduced to health care profes-
sionals via a 20-minute PowerPoint®) presentation during nur-
sing and pharmacy staff and leadership meetings 1 month prior
to implementation. The presentation was given by the PGY-1
pharmacy resident and detailed supporting data, protocol
development process, and plans for implementation and quality
assurance monitoring. This increased familiarity with the
guideline, created opportunities to address questions and con-
cerns, and aided in the development of thorough inservices
prior to guideline implementation. This presentation was disse-
minated to all medical residents and physicians via email.
Additionally, a 10-minute inservice was presented by the phar-
macy resident to all pharmacy residents, nurses, and hospital
pharmacists. A 1-page handout was provided with guideline
highlights including: rationale, dosing, and administration
instructions, clinical significance of adherence with the
extended infusion regimen, and instructions for management
of anticipated conflicts. These inservices were performed within

Table 2. Piperacillin-Tazobactam Administration Information

Parameter Results N (% or Range)

Number of piperacillin-tazobactam doses

Total 1215

Average Per Patient 12 (1-58)
Piperacillin-tazobactam regimen

Q8H 85 (82)

QI2H 14 (14)

One-time only 6 (6)
Accuracy of administration

Correct administration rate 1193 (98)

Administered on schedule 1142 (94)

Missed doses 20 (2)

Delayed doses 53 (4)

2 weeks prior to implementation. Nursing inservices were
scheduled during shift change to optimize attendance. An inser-
vice handout was placed on all Omnicell® units as a reminder.

Step 3: Assessment of guideline adherence. The quality
assurance assessment included all patients receiving
piperacillin-tazobactam per extended infusion regimen for
5 weeks following guideline implementation. The pharmacy resi-
dent performed the majority of the quality assurance monitoring
in order to quickly identify barriers to adherence and take correc-
tive action if necessary. The pharmacy resident received notifica-
tion of each inpatient order for piperacillin-tazobactam placed in
Cerner PowerChart®. Each order was then reviewed for accu-
racy in terms of order sentence selection and appropriateness
related to renal function and/or type of dialysis. Each infusion was
prospectively monitored at each patient’s bedside to ensure the
correct administration start time, piperacillin-tazobactam prod-
uct, rate of infusion, and compatibility of concomitant infusions
(Figure 1). The monitoring schedule was as follows: 5 am dose
was checked between 6 am and 7 aMm, 1 pm dose was checked
between 2 pm and 3 pM, 5 pMm dose (hemodialysis patients) was
checked between 6 PM and 7 ™, and 9 PM dose was checked from
10 pm to 11 pm. Prospective quality assurance monitoring was a
laborious endeavor and likely introduced bias; however, it proved
essential to our success. IRB approval was obtained in anticipa-
tion of publication.

Results and Discussion

Overall, the development and implementation of the
piperacillin-tazobactam extended infusion guideline was suc-
cessful, as there were relatively minimal deviations from the
guideline. There were a total of 1215 piperacillin-tazobactam
doses prospectively monitored in 103 patients with a mean age
of 57 years (range 21-93 years). The number of patients on
piperacillin-tazobactam at one time ranged from 15 to 24 dur-
ing the quality assurance monitoring timeframe. Of these
doses, 98% were administered at the accurate rate and 94%
were administered on time (Table 2). Overall, there were 20
missed doses and 53 delayed doses, representing 2% and 4%
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MRN # ADMISSION DATE:
PT NAME:
DATE
TIME
LOCATION
Number of [] Peripheral:__ [] Peripheral:__ [] Peripheral:__ [] Peripheral:__ [] Peripheral:__
IV Lines OPICC___ OPICC___ OPICC___ JPICC:___ JPICC:___
[1 Upper Ext C- [1 Upper Ext C- 1 Upper Ext C- [] Upper Ext C- [ Upper Ext C-
Line:_ Line:_ Line:_ Line:_ Line:_
] Femoral: ___ ] Femoral: ___ ] Femoral: ___ [ Femoral: ___ [ Femoral: ____

P/T Rate Y N NA Y N NA Y N NA Y N NA Y N NA
25 ml/h
P/T Dosing [13.375g q8h [13.375g q8h [13.375g q8h [13.375g q8h [13.375g q8h
Regimen [13.375g ql2h [13.375g ql2h [13.375g ql2h [13.375g ql12h [13.375g ql12h
Clc, [] Other ] Other ] Other [] Other [] Other
Administered Y N NA Y N NA Y N NA Y N NA Y N NA
on schedule
If no, why
Concomitant Y-Site Y N NA Y N NA Y N NA Y N NA Y N NA

Infusion
If yes, please provide

name(s)
Compatible Y N NA Y N NA Y N NA Y N NA Y N NA

Figure 1. Quality assurance monitoring sheet used for prospective assessment of piperacillin-tazobactam administration.

? PIT = piperacillin-tazobactam

Incorrect order 1 1 @ Delayed or
Lack IV access [T 11 missed P/T
Change administration times _:I 13 dose
Incompatibility [ 13
Nursing error -:I 15
Dose not on floor -:I 18
Pt not on floor | 1 29
0 1I0 2I0 3'0 40
Percent (%)

Figure 2. Reason for missed or delayed piperacillin-tazobactam dose®
? P/IT = piperacillin-tazobactam

of the total administered doses, respectively. Delayed dose
was defined as dose administration 1 hour past the scheduled
time. Missed dose was defined as a scheduled dose never
administered. This success is partially attributed to having 1
primary pharmacy contact person perform the quality assur-
ance monitoring in order to quickly identify barriers to adher-
ence and take corrective action if necessary. Additionally, the
pharmacy resident became a recognizable contact for issues
and concerns.

Anticipated barriers to guideline adherence included limited
IV access and availability of IV pumps. Despite 52% of the
patients having only a single lumen for drug and fluid admin-
istration, there were no patients switched to the recommended

9prm |29
b @ Delayed or
o 3PM 7 missed P/T
£ . dose
F 1em |38
5AM |26
0 5 10 15 20 25 30 35 40
Percent (%)

Figure 3. Time of missed or delayed dose®
? PIT = piperacillin-tazobactam

alternative regimen due to limited IV access or inability to
perform a 4-hour infusion. The reported delayed or missed
doses due to IV access were a result of loss of IV access, not
a limited number of access sites or lumens. Furthermore, there
were no additional IV pumps purchased for the extended infu-
sion guideline, and lack of IV pumps was never an issue with
delayed or missed piperacillin-tazobactam doses. The antici-
pated barriers to guideline implementation were surprisingly
not significant issues.

Figure 2 illustrates a temporal pattern to protocol deviations in
order to enhance identification and resolution of barriers to adher-
ence. While a missed dose has greater clinical ramifications, both
delayed and missed doses are included due to clinical signifi-
cance. The primary barriers to guideline adherence included
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either the patient being away from the nursing unit or the
piperacillin-tazobactam dose not being available at the scheduled
time of administration. The patient was typically not present in the
unit due to a diagnostic procedure, medical intervention, or hemo-
dialysis. The delayed or missed dose most frequently occurred at
1 pm, which is a common time for patients to undergo procedures
and interventions (Figure 3). Per the guideline, the patient was to
go to the procedure with the piperacillin-tazobactam infusion run-
ning, if possible. Otherwise, the dose was to be given as a 4-hour
infusion upon return to the unit.

The issue of delayed or missed piperacillin-tazobactam doses
due to lack of drug product on the nursing unit was recognized
and addressed during the quality assurance monitoring. The
patient-specific method of dose preparation and distribution was
unable to keep up with the demand for piperacillin-tazobactam.
As a result, central pharmacy converted to preparing premade
batches of piperacillin-tazobactam doses, which were stored in
the in refrigerators on the nursing units. There was minimal
piperacillin-tazobactam waste with bulk distribution as the room
temperature stability is 24 hours.

Other factors contributing to delayed or missed piperacillin-
tazobactam doses included administration error and IV drug
incompatibilities. Examples of administration error included
a delayed or missed dose due to nursing workload, the dose
present at patient’s bedside but not infusing, or nurse misunder-
standing. For example, there were a few instances where drug
administration was unnecessarily delayed due to misconcep-
tion on multiple lumen catheters. As a result, nursing inservices
were performed to clarify that incompatible drugs can be given
simultaneously if the patient has a multiple lumen catheter and
each drug is administered through a separate lumen. The pri-
mary IV compatibility issue encountered causing delayed
piperacillin-tazobactam drug administration was the unknown
compatibility between piperacillin-tazobactam and vancomy-
cin, given their concomitant empiric use in hospital-acquired
infections. The protocol instructed administration of vancomy-
cin prior to the piperacillin-tazobactam.

Additionally, we discovered it was taking longer than 4 hours
to complete the piperacillin-tazobactam infusion due to a 20 mL
overfill in the dosage unit, resulting in a total volume of 120 mL
instead of the presumed 100 mL. Consequently, the infusion rate
was increased from 25 mL/h to 30 mL/h to accommodate over-
fill. The education and precautions necessary to implement this
guideline change were expedited with assistance from staff
pharmacists, nurse coordinators, and information technology
staff. This demonstrates the importance of developing working
relationships and obtaining input from various perspectives dur-
ing the guideline development process.

Piperacillin-tazobactam was most commonly discontinued
due to narrowing the spectrum of antibiotic or switching to
an oral alternative based on culture results. Other reasons for
drug discontinuation included completion of a full antibiotic
treatment course, infection ruled out, isolation of a resistant
pathogen, and adverse effects. Although the total cumulative
daily dose is reduced with the extended infusion regimen,
there is greater antibiotic exposure. Consequently, we

monitored for adverse events and noted 2 potential adverse
effects reported over 5 weeks: thrombocytopenia and pre-
sumed drug fever. Piperacillin-tazobactam was never proven
to be the culprit of these adverse effects; however in both
instances, the agent was converted to alternative therapy as
a precautionary measure. The inconvenience of or inability
to complete a 4-hour infusion was never a reason for
piperacillin-tazobactam discontinuation.

Furthermore, important outcomes of the extended infusion
guideline included optimal pharmacodyamic attainment, which
may lead to decreased mortality, reduced hospital length of stay,
and cost minimization. Unfortunately, our data were insuffi-
ciently powered to meaningfully evaluate clinical outcomes;
however, the cost reduction with the extended infusion was calcu-
lated. Most institutions are challenged by budget restrictions with
pressure to decrease pharmacy costs. A cost savings of $9217 was
observed over 5 weeks, with a projected annual savings of
$108 529; however, this value is strictly limited to drug expendi-
ture and does not reflect a complete cost analysis. This value may
be conservative, as it is based on the utilization of piperacillin-
tazobactam between December and January when the hospital
census is generally decreased. The implementation of the protocol
required a significant investment of time and labor; however,
hiring additional employees was not required.

Conclusion

Overall, the piperacillin-tazobactam extended infusion guide-
line implementation was successful, as there were relatively
minimal deviations from the guideline. Key elements contri-
buting to our success included: consistent pharmacy leadership,
multidisciplinary involvement, thorough inservicing to all
health care professionals, hospital-wide implementation, and
extensive quality assurance monitoring. Challenges addressed
during the implementation included pharmacy drug distribu-
tion, administration error, and patients being away from the
unit. Surprisingly, IV access and pump availability were not
barriers to protocol implementation. Our experience can serve
as an example of a pharmacist-led extended infusion guideline
development and implementation for other institutions.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

References

1. Gaynes R, Edwards JR. National Nosocomial Infections
Surveillance System. Overview of nosocomial infections
caused by gram negative bacilli. Clin Infect Dis. 2005;41(6):
848-854.



576

Journal of Pharmacy Practice 24(6)

. Osmon S, Ward S, Fraser VJ, et al. Hospital mortality for patients

with bacteremia due to Staphylococcus aureus or Pseudomonas
aeruginosa. Chest. 2004;125(2):607-616.

. Kang C, Kim S, Kim H, et al. Pseudomonas aeruginosa bactere-

mia: risk factors for mortality and influence of delayed receipt of
effective antimicrobial therapy on clinical outcome. Clin Infect
Dis. 2003;37(6):745-751.

. Livermore DM. Multiple mechanisms of antimicrobial resistance

in pseudomonas aeruginosa: our worst nightmare? Clin Infect Dis.
2002;34(5):634-640.

. A report from the NNIS System. National nosocomial infections

surveillance (NNIS) system report, data summary from January
1992 through June 2004, issued October 2004. Am J Infect
Control. 2004;32(8):470-485.

. Boucher HW, Talbot GH, Bradley, et al. Bad bugs, no drugs: no

ESKAPE! An Update from the Infectious Diseases Society of
America. CID. 2009;48(1):1-12.

. Gales AC, Jones RN, Turnidge J, et al. Characterization of

pseudomonas aeruginosa isolates: Occurrence rates, antimicrobial
susceptibility patterns, and molecular typing in the global
SENTRY antimicrobial surveillance program. Clin Infect Dis.
2001; 32(suppl 2):S146-S155.

11.

12.

13.

Micromedex Healthcare Series Web site. http://www.thomsonhc.
com.ezproxy.samford.edu/home/dispatch. Accessed February 7,
2011.

Lodise TP, Lomaestro BM, Drusano GL. Application of
antimicrobial pharmacodynamic concepts into clinical practice:
Focus on B-lactam antibiotics. Pharmacotherapy. 2006;26(9):
1320-1332.

Kim A, Sutherland C, Kuti JL, et al. Optimal dosing of
piperacillin-tazobactam for the treatment of pseudomonas aerugi-
nosa infections: prolonged or continuous infusion? Pharma-
cotherapy. 2007;27(11):1490-1497.

Lodise TP, Lomaestro BM, Drusano GL. Piperacillin-tazobactam for
pseudomonas aeruginosa infection: Clinical implications of an
extended infusion dosing strategy. Clin Infect Dis. 2007;44(3):
357-363.

Patel GW, Patel N, Lat A, et al. Outcomes of extended infusion
piperacillin/tazobactam for Gram-negative
Microbiol Infect Dis. 2009;64(2):236-240.
Xamplas RC, Itokazu GS, Glowacki RC, et al. Implementation

infections. Diag

of an extended infusion piperacillin-tazobactam program at an
urban teaching hospital. Am J Health Syst Pharm. 2010;67(8):
622-628.




<<
  /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 1.3
  /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 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 /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /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


