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Abstract
Purpose: Health care-associated pneumonia (HCAP) is a serious infection dependent on proper treatment that often presents
in the emergency department (ED) and deviation from treatment guidelines appears to be high. This study was conducted to
evaluate the impact of emergency medicine pharmacists (EPhs) on adherence of empiric antibiotic therapy to guideline recom-
mendations. Methods: A retrospective chart review of adult patients with HCAP who presented to an academic medical center
ED from September 1, 2008 to June 30, 2010 was conducted. The control group included those patients with HCAP who pre-
sented to the ED outside of the EPhs’ hours (23:00-13:00), and the treatment group consisted of those patients who presented
during the EPhs’ hours (13:00-23:00). Results: The 81 patients presenting inside the EPhs’ hours were significantly more likely to
receive guideline adherent empiric antibiotics than the 70 patients presenting outside the EPhs’ hours (49.38% vs 25.7%, P¼ .005).
Also, patients in the treatment group received antibiotics in a shorter amount of time (11.37 vs 15.56 hours, P¼ .272) and at more
appropriate doses (85.2% vs 77.1%, P¼ .29) although these outcomes were not statistically significant. Conclusion: The presence of
the EPh significantly increased the likelihood of at-risk patients receiving empiric antimicrobial therapy consistent with guideline
recommendations.
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Introduction

In 2005, health care-associated pneumonia (HCAP) was

recognized as its own entity by the publication of the American

Thoracic Society (ATS) and Infectious Diseases Society of

America (IDSA) guidelines.1 The new emphasis placed on this

category has been attributed to a change in the health care sys-

tem with traditional patient care resources shifting from the

inpatient to outpatient setting (eg, dialysis clinics, home

infusion services, etc). This shift has increased the risk of

patient exposure to multidrug resistant pathogens and organ-

isms that are not usually associated with community-acquired

infections.2

The emergency department (ED) serves as the gateway to the

hospital setting for the majority of patients and emergency med-

icine (EM) physicians are faced with differentiating patients at

risk of community-acquired pneumonia (CAP) from those with

more severe HCAP.3 Similar to CAP, initial antibiotic selection

and time to administration of antibiotics for patients diagnosed

with HCAP are critical as both may lead to an increase in mor-

tality if inappropriate.4 Based on these outcomes, it is imperative

that the EM health care team identify these patients and start

appropriate empiric antibiotics as quickly as possible.

When patients meet HCAP criteria (Table 1), the guidelines

suggest that antimicrobial coverage include pharmacologic

agents that provide activity against methicillin-resistant

Staphylococcus aureus (MRSA) and multidrug resistant Pseu-

domonas aeruginosa.1 A previous observational study found

that patients with HCAP received guideline adherent empiric

antibiotics only about 25% of the time.5 In addition to opportu-

nities associated with antibiotic selection, ensuring the timeli-

ness of antibiotic administration in the ED can also be an
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issue. Past literature has revealed that the time to antibiotic

administration impacts outcomes, specifically mortality, in

patients with pneumonia and other severe infections.6-8

The role of emergency medicine pharmacists (EPhs) contin-

ues to evolve, and research has proven that EPh play an impor-

tant role in the ED.9,10 EPh have the knowledge and skills to

evaluate patients for risk factors associated with HCAP and

to assist in initiating antimicrobial therapy at potential patho-

gens in an efficient manner. Additionally, EPh can function

as a physician extender and provide increased flexibility to the

constraints placed on EM physicians and residents by their

workload, allowing for a more thorough evaluation of HCAP

risk factors. By having EPh services involved directly in the

care of these patients, we anticipated an improvement in guide-

line adherence and timeliness of therapy.

Methods

Study Design

In order to evaluate the impact of EPh clinical services on

HCAP management, a retrospective analysis of patients with

HCAP who presented to an academic medical center ED from

September 1, 2008 through June 30, 2010 was conducted. This

date range was chosen based on the establishment of full-time,

consistent EPh coverage of the ED in 2008. Control group data

were collected for patients who presented during the hours

when the EPh were not present (23:00-13:00) and treatment

group data were collected for patients who presented during

the hours clinical pharmacy services were present in the ED

(ie, 13:00-23:00). The primary objective of the study was to

evaluate the effect of the EPh on the identification of patient

risk factors for HCAP by evaluating the appropriateness of

empiric antibiotic therapy. Risk factors for HCAP were based

on those listed in the IDSA’s most recent guidelines for the

management of HCAP. Secondary objectives were to deter-

mine whether the EPh affects appropriateness of antibiotic

dosing and the time to administration of appropriate antibio-

tics. In addition, hospital and intensive care unit (ICU) length

of stay (LOS), as well as mortality were compared between

groups. Patients were included if they were �18 years of age

and presented to the ED with suspected HCAP. Those patients

who presented to the ED but were later transferred to another

institution were treated on an intention-to-treat basis and were

included in the analysis of appropriate antimicrobial therapy,

dosing, and time to appropriate antimicrobials but were

excluded in the analysis of other secondary outcomes (eg,

LOS and mortality) as this information was not available.

Final institutional review board (IRB) approval, number

10-0467-P2H, was obtained on September 1, 2010.

Study Setting and Population

The institution that served as the site for this study is a 473-bed,

acute care, academic hospital, and level 1 trauma center. The

yearly patient census for the ED exceeds 45 000 patients. Phar-

macy coverage in the ED was comprised of a clinical specialist

between 13:00 and 23:00. No physical coverage was provided

outside those hours, but central pharmacy was responsible for

order verification from 23:00 to 13:00. In this study, patients

were identified in the designated time period via International

Classification of Diseases, Ninth Revision (ICD-9) codes for

pneumonia. Once the patients were identified, it was deter-

mined whether they met the criteria for HCAP based on both

electronic and paper medical records data from the visit in

question. Risk factors that were used to classify the patients

as HCAP were taken from the ATS/IDSA guidelines listed

previously in Table 1.

Measures

Data collected from the patients’ medical records included

weight, gender, age, date and time of presentation to the ED,

chief complaint upon presentation, antibiotic allergies and the

patient’s reaction when available, patient’s risk factor/factors

for HCAP, initial antibiotics administered in the ED, time anti-

biotics were ordered, time antibiotics were signed off by the

nurse on the medication administration record, temperature

upon presentation, white blood cell count, cultures performed

in the ED, culture results (both preliminary and final) including

susceptibility data, changes to antimicrobial therapy by the

admitting service, time to appropriate antibiotic therapy if not

started in the ED, admitting service, ICU LOS, hospital LOS,

and mortality. Patients were excluded if pneumonia was not

their primary diagnosis, they did not receive antibiotics in the

ED prior to discharge or transfer, they presented with a cystic

fibrosis exacerbation, were direct admissions from an outside

hospital, had an unknown presentation time, or had inadequate

information in their medical records.

Appropriate empiric antimicrobial therapy was assessed by

a panel of pharmacists blinded to the presence of the EPh using

prespecified criteria, which were based on the ATS/IDSA rec-

ommendations. Appropriate dosing was determined by guideline

and drug-specific recommendations, and vancomycin was

deemed appropriate if dosed between 15 and 25 mg/kg.11 Time

to appropriate antibiotic therapy was defined as the time when

the final antibiotic in the regimen was charted as administered

as this was the time point that represents comprehensive cover-

age of potential pathogens. The time to the first antibiotic

Table 1. HCAP Risk Factors.

Recent admission to a health care facilitya

Residence in long-term care or NH
Dialysis clinic patients

Recent IV antibiotic therapyb

Chemotherapyb

Home wound care/infusion therapyb

Immunosuppressive disease/therapy

Abbreviations: HCAP, health care-associated pneumonia; NH, nursing home;
IV, intravenous.
a >2 days within past 90 days.
b In the last 30 days.
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administered was not assessed as the agent would likely come

from an automated dispensing cabinet, and a significant differ-

ence in timing would not be expected.

Data Analysis

At a desired alpha of .05 and power of 0.8, in order to detect a

�20% relative difference in selection of appropriate empiric

antibiotic therapy, it was determined that a sample size of

approximately 200 patients was necessary. Data were com-

pared between groups utilizing chi-square analysis, Fisher’s

exact test, and Student’s t test where appropriate. A P value

of less than .05 was considered to indicate a statistically signif-

icant difference.

Results

From September 1, 2008 through June 30, 2010, a total of 194

patients were identified who met criteria for HCAP; of these,

43 patients were excluded during data collection largely due

to varying diagnoses or incomplete information (Figure 1). The

total population eligible for assessment of appropriate empiric

therapy, appropriate dosing, and time to appropriate antibiotics

was 151 patients. Following transfer to an outside institution,

122 patients remained to be assessed for secondary outcomes

such as LOS and mortality.

Baseline demographics between the groups can be seen in

Table 2 and HCAP risk factor distribution for the patients is

reported in Table 3. No significant differences were seen in base-

line characteristics, with the exception of the treatment group

having significantly more males (74.1% vs 52.9%, P ¼ .01).

Recent hospitalization was the most prevalent risk factor

ED HCAP Patients
n=194 

Outside EPh hours 
n=70 

Inside EPh hours
n=81 

Continued treatment 
at study site

n=73 

Continued treatment 
at study site

n=49 

ED Patients with 
ICD-9 codes for PNA

n=1143 

Excluded: 
Transferred to OSH

n=21 

Excludeda (n= 43) 
present 

Excluded (n=949) 
<18yo- 280 
CAP- 669 

Excluded: 
Transferred to OSH

n=8 

Figure 1. Patient identification. EPhs indicate emergency medicine pharmacists; PNA, pneumonia; CAP, community-acquired pneumonia;
HCAP, health care-associated pneumonia; OSH, outside hospital. a 10-Not primary diagnosis; 10-inadequate information; 9-no risk factor;
4-no antibiotics in ED; 4-direct OSH admission; 3-cystic fibrosis; 3-transferred prior to treatment.

Table 2. Baseline Demographics.

Inside EPh
hours, n¼ 81

Outside EPh
hours, n ¼ 70

P
value

Age, years (SD) 58 (16.5) 63 (16.9) .077
WBC (mean [SD]) 13.7 (8.73) 12.8 (6.8) .47

Temperature, �F (mean [SD]) 95 (15.06) 97 (7.9) .184
Male, n (%) 60 (74.1) 37 (52.9) .01

Weight, kg (mean [SD]) 75.8 (24.15) 78 (27.1) .601

Abbreviations: EPhs, emergency medicine pharmacists; SD, standard deviation;
WBC, white blood cells.

DeFrates et al 127



(48%), followed by immunosuppression (46%) and residence in

a nursing home or long-term care facility (25%).

As seen in Table 4 and Figure 2, a statistically significant

difference was seen in the primary outcome, empiric therapy

adherent to guidelines (49.38% vs 25.7%, P ¼ .005). Although

trends were seen in appropriate dosing (Figure 3) and time to

appropriate antimicrobial therapy, there were no statistically

significant differences in the secondary outcomes.

Discussion

The purpose of this study was to determine whether the pres-

ence of EPh impacted the selection of empiric antibiotic ther-

apy given to patients with HCAP presenting to the ED. It is

known from previous studies of HCAP that the inability to pro-

vide empiric antimicrobial therapy determined appropriate

through culture results increases mortality.5,12 In 2007, Micek

et al published results from a retrospective cohort analysis of

639 patients with culture positive pneumonia. An assessment

of 431 patients with HCAP and 208 patients with CAP

found that in total, those who received inappropriate empiric

antibiotics had increased mortality (32.2% vs 15.7%,

P < .001). Logistic regression was used to confirm inappropri-

ate empiric antibiotics as an independent risk factor for mortal-

ity in this patient population.12 Venditti et al also conducted a

retrospective analysis of CAP, HCAP, and hospital-acquired

pneumonia. Of the 90 patients with HCAP included in this

analysis, 26.7% were treated with empiric therapy adherent

to the guidelines. This study was also able to confirm through

regression analysis that inappropriate empiric antibiotics based

on culture results were associated with increased mortality

(odds ratio [OR] 6.4, confidence interval [CI] 2.3-17.6).5 Utili-

zation of the HCAP guidelines should decrease the chance of

finding empiric therapy inappropriate once cultures are fina-

lized. Similarly to Venditti et al, our control group received

guideline adherent empiric antibiotics approximately 25% of

the time, thus our treatment group shows the significant impact

that EPh can have on this patient population. It is evident that

EPh have the ability to recognize the HCAP risk factors and

promote the use of guideline adherent antibiotic therapy.

In prior studies, appropriate therapy was determined based

on susceptibility results of cultured organisms to the regimen

prescribed. Given the study size and timeline, it was not feasi-

ble to include only those patients with culture-positive results.

Thus, we defined adherent therapy as compliance with ATS/

IDSA guideline recommendations to cover P aeruginosa with

2 agents and MRSA. Despite one previous HCAP study with

culture negative data using the criteria of MRSA and single

agent P aeruginosa coverage as their appropriate regimen, it

was felt that double coverage was more in line with the guide-

line recommendations and consistent with multiple other

HCAP studies analyzing empiric therapy.1,5,13,14 In addition,

it was decided that including culture negative data increased

external validity as the majority of patients with HCAP do not

have lower respiratory cultures drawn in the ED.15

Pneumonia has been shown to be an infection, along with

sepsis and meningitis that has a survival benefit with early

appropriate antibiotic therapy.6-8 Meehan et al conducted a

multicenter retrospective study of Medicare patients at least

65 years old, reviewing 14 069 patients presenting with pneu-

monia. They found that those who received antibiotics within 8

hours of presentation had decreased 30-day mortality (OR 0.85;

95% CI 0.75-0.96).7 Houck et al also performed a retrospective

review of 18 209 Medicare patients presenting with CAP and

found significantly decreased hospital mortality, 30-day mor-

tality, and decreased LOS.6 These studies have led the Joint

Commission to adopt a requirement of 6 hours from presenta-

tion to first antibiotic in patients presenting with CAP.16 In

our study, time to appropriate antimicrobial therapy, as seen

in Table 4, favored the treatment group but did not show sta-

tistical significance. The inability to show a difference in this

category is likely attributed to our small study size and also

the availability of antibiotics such as piperacillin/tazobactam,

levofloxacin, and vancomycin 1000 mg in automated dispen-

sing cabinets in our ED. Of note, the EPhs are major determi-

nants in what is stocked in these cabinets, thus ensuring the

opportunity for an efficient administration process whether

the EPh is present or not.

No statistically significant difference was seen in appropri-

ate dosing between the 2 groups, although there was a trend

toward more appropriate dosing in the treatment group. One

limitation to assessing proper dosing in our facility is our com-

puterized physician order entry in the ED. In the times the EPh

was not present to recommend or correct doses, the pharma-

cists verifying orders in the central pharmacy could facilitate

proper dosing if an inappropriate regimen is noticed, thereby

somewhat neutralizing this effect. In addition, EM physicians

have certain ordersets that assist with proper dosing, have the

ability to place an order as ‘‘pharmacist to dose,’’ and have

also received continued education from EPh regarding dosing

of antibiotics.

Pharmacists have the ability to recommend therapy to phy-

sicians and physicians may choose to agree or disagree.

Although this study is unable to capture attempts to optimize

therapy, inherently there will be times when the EPh’s recom-

mendation is not taken, therefore, decreasing the percentage of

patients with compliant therapy in the treatment group. This

hesitancy to accept HCAP and its guidelines for treatment is

Table 3. HCAP Risk Factor Prevalence.a

Risk factor n (%)

Recent admission to health care facility 73 (48)

Immunosuppressive disease/therapy 70 (46)
Residence in long-term care or nursing home 37 (25)

Dialysis clinic patients 18 (12)
Chemotherapy 12 (8)

Recent IV antibiotic therapy 6 (4)

Home wound care/infusion therapy 1 (0.7)

Abbreviations: HCAP, health care-associated pneumonia; IV, intravenous.
a Risk factors were not exclusive so multiple risk factors may have been
recorded for some patients, explaining the 217 total risk factors present.
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currently a topic of discussion. There is a belief that the HCAP

population is a heterogeneous group and that each of these risk

factors does not warrant treatment with broad-spectrum cover-

age, but certain risk factors may be more likely to produce spe-

cifically just MRSA or just Pseudomonas infections.17-19

Further research is needed to determine whether HCAP can

be further delineated into more homogenous groups of risk fac-

tors. In contrast to disagreement with the risk factors, Seymann

et al performed a survey study suggesting the inability to recog-

nize patient risk factors as the reason for inappropriate treat-

ment of HCAP. A group of internal medicine, emergency

medicine, and critical care physicians were given patient sce-

narios and options for treatment. On average, the surveys

showed compliance with HCAP 9% of the time, but the

majority of responders claimed they were aware of, agreed

with, and practiced concordantly with the guidelines.4

Limitations

This study does have some limitations that need to be

addressed. First of all, this is a single-center study in an aca-

demic medical center ED with a census of over 45 000 patients

per year. The practice environment is unique to academic med-

ical centers as patient care is provided by a combination of stu-

dents, interns, residents, and faculty. Despite this, the guideline

adherence in our control group was consistent with the previous

adherence rates of a multicenter study that included community

hospitals.5 Second, the topic of HCAP itself is controversial

and further studies are being done to assess risk factors, none-

theless current recommendations support its use and proper

treatment. Third, we were unable to meet our power set a priori,

and although we still showed >20% significant difference in

our primary outcome, it is unknown whether other secondary

outcomes would show significance given more patients. In our

baseline demographics, we saw significantly more males but

the HCAP guidelines are not gender specific nor have HCAP

studies seen gender independently associated with worse out-

comes. Although we did see more males, our HCAP rate

(21%) from the 863 adult patients who presented with pneumo-

nia is consistent with a previously recognized range of 17% to

67%.2 Even though we were unable to capture the number of

actual attempts and interventions made, we assume the differ-

ences are due to EPh since the EM team is similar and access to

central pharmacy services are the same in both groups. Also,

the EPh role in the ED is such that based on orders and consul-

tations placed, they must seek out these patients, thus a defi-

ciency to provide therapy compliant with guidelines may not

be due to the inability to recognize risk factors, but the lack

of knowing a patient with HCAP is present in the ED.

Conclusions

This is the first study to assess the effectiveness of EPh in

HCAP empiric treatment. The results of this study show the

rates of antimicrobial therapy consistent with guideline recom-

mendations when an EPh is present and not present. As the role

of EPh continues to evolve and the multidisciplinary approach

becomes increasingly common, this study adds to the growing

body of literature supporting the role of EPh in patient-centered

Table 4. Primary and Secondary Outcomes.

Inside EPh hours Outside EPh hours P value

Adherent empiric therapy, n (%) 40 (49.38%), n ¼ 81 18 (25.7%), n ¼ 70 .005

Appropriate dosing, n (%) 69 (85.2%), n ¼ 81 54 (77.1%), n ¼ 70 .29
Time to appropriate therapy, mean hrs (SD) 11.37 (17.9), n ¼ 59 15.56 (19.37), n ¼ 40 .272

Hospital LOS mean days (SD) 7.86 (6.23), n ¼ 73 8.51 (9.79), n ¼ 49 .958
ICU LOS mean days (SD) 10.2 (7.61), n ¼ 10 10.0 (8.1), n ¼ 8 .656

Mortality, n (%) 6 (7.5%), n ¼ 73 11 (15.7%), n ¼ 49 .176

Abbreviations: EPhs, emergency medicine pharmacists; SD, standard deviation; ICU, intensive care unit; LOS, length of stay.

Figure 3. Appropriate dosing. EPhs indicates emergency medicine
pharmacists.

Figure 2. Empiric antibiotic therapy. EPhs indicates emergency
medicine pharmacists.
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care.9,10 Further studies in this area should attempt to identify

patients who clinically benefit from guideline adherent therapy,

culture appropriate therapy, and EPh interventions in both of

these areas.

Authors’ Note

This research was previously presented at the 26th Annual Great

Lakes Residency Conference. Purdue University, West Lafayette,

Indiana; April 27-29, 2011.

Declaration of Conflicting Interests

The authors declared no conflicts of interest with respect to the

research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,

and/or publication of this article.

References

1. Guidelines for the management of adults with hospital-acquired,

ventilator-associated, and healthcare-associated pneumonia. Am

J Respir Crit Care Med. 2005;171(4):388-416.

2. Carratala J, Garcia-Vidal C. What is healthcare-associated pneu-

monia and how is it managed? Curr Opin Infect Dis. 2008;21(2):

168-173.

3. Abrahamian F, Deblieux P, Emerman C, et al. Health care–asso-

ciated pneumonia: identification and initial management in the

ED. Am J Emerg Med. 2008;26(6 suppl):1-11.

4. Seymann GB, Di Francesco L, Sharpe B, et al. The HCAP gap:

differences between self-reported practice patterns and published

guidelines for health care-associated pneumonia. Clin Infect Dis.

2009;49(12):1868-1874.

5. Venditti M, Falcone M, Corrao S, et al. Outcomes of patients hos-

pitalized with community-acquired, health care-associated, and

hospital-acquired pneumonia. Ann Intern Med. 2009;150(1):

19-26.

6. Houck PM, Bratzler DW, Nsa W, et al. Timing of antibiotic

administration and outcomes for Medicare patients hospitalized

with community-acquired pneumonia. Arch Intern Med. 2004;

164(6):637-644.

7. Meehan TP, Fine MJ, Krumholz HM, et al. Quality of care, pro-

cess, and outcomes in elderly patients with pneumonia. JAMA.

1997;278(23):2080-2084.

8. Pines JM. Timing of antibiotics for acute, severe infections.

Emerg Med Clin North Am. 2008;26(2):245-257.

9. Elenbaas RM, Waeckerle JF, McNabney WK. The clinical phar-

macist in emergency medicine. Am J Hosp Pharm. 1977;34(8):

843-846.

10. Fairbanks RJ, Hays DP, Webster DF, et al. Clinical pharmacy ser-

vices in an emergency department. Am J Health Syst Pharm.

2004;61(9):934-937.

11. Rybak M, Lomaestro B, Rotschafer JC, et al. Therapeutic mon-

itoring of vancomycin in adult patients: a consensus review of

the American Society of Health-System Pharmacists, the Infec-

tious Diseases Society of America, and the Society of Infectious

Diseases Pharmacists. Am J Health Syst Pharm. 2009;66(1):

82-98.

12. Micek ST, Kollef KE, Reichley RM, et al. Health care-associated

pneumonia and community-acquired pneumonia: a single-center

experience. Antimicrob Agents Chemother. 2007;51(10):3568-3573.

13. Arancibia F, Bauer TT, Ewig S, et al. Community-acquired pneu-

monia due to gram-negative bacteria and Pseudomonas aerugi-

nosa: incidence, risk, and prognosis. Arch Intern Med. 2002;

162(16):1849-1858.

14. Labelle AJ, Arnold H, Reichley RM, et al. A Comparison of

culture-positive and culture-negative health-care-associated

pneumonia. Chest. 2010;137(5):1130-1137.

15. Kollef MH, Morrow LE, Baughman RP, et al. Health care-

associated pneumonia (HCAP): a critical appraisal to improve

identification, management, and outcomes-proceedings of the

HCAP summit. Clin Infect Dis. 2008;46(suppl 4):S296-S334.

16. The Joint Commission for the Accreditation of Hospitals and

Organizations. Specifications Manual for National Hospital

Inpatient Quality Measures 2007. www.jointcommission.org.

Accessed April 2011.

17. Brito V, Niederman MS. Healthcare-associated pneumonia is a

heterogeneous disease, and all patients do not need the same

broad-spectrum antibiotic therapy as complex nosocomial pneu-

monia. Curr Opin Infect Dis. 2009;22(3):316-325.

18. Poch DS, Ost DE. What are the important risk factors for

healthcare-associated pneumonia? Semin Respir Crit Care Med.

2009;30(1):26-35.

19. Shorr AF, Zilberberg MD, Micek ST, et al. Prediction of infection

due to antibiotic-resistant bacteria by select risk factors for health

care-associated pneumonia. Arch Intern Med. 2008;168(20):

2205-2210.

130 Journal of Pharmacy Practice 26(2)



<<
  /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


