
Introduction

Unlike other medical research, key variables evaluating 

disease, the patient population and therapies are hetero-

geneous and diffi  cult to defi ne in critical care research 

[1]. With respect to critical care research, both short-

term outcomes and long-term outcomes hold a key place 

in understanding the impact of our interventions. Last 

year Critical Care published a number of highly accessed, 

original articles in critical care research. We present this 

review article focusing on key reported outcomes 

including mortality, patient-assessed outcomes such as 

quality of life, processes of care and cost analysis.

Outcomes associated with severe community-

acquired pneumonia

Estimates indicate that 10% of the 500,000 patients 

hospitalized with community-acquired pneumonia are 

admitted to the ICU [2]. Delay in the recognition of 

severe community-acquired pneumonia is associated 

with increased mor tality. Clinical prediction to assess 

severe community-acquired pneumonia is hampered not 

only by the absence of a unique defi nition for severe 

community-acquired pneumonia but also by the 

inclusion of ICU admission as a variable in the prediction 

model in many cases [3,4]. Marti and colleagues studied 

11 diff erent prediction scores based on 20 variables to 

identify community-acquired pneumonia patients 

requiring ICU admission [5]. Older prediction scores 

(Pneumonia Severity Index and CURB-65) were not 

sensitive in identifying the need for ICU admission. 

Newer generation prediction rules such as those of the 

American Th oracic Society/Infectious Diseases Society 

of America 2007 were much more specifi c in predicting 

the need for ICU admission. Th e American Th oracic 

Society/Infectious Diseases Society of America 2007 

minor criteria along with newer unvalidated scores such 

as severe community-acquired pneumonia performed 

the best and had an area under the curve of 0.85 in 

predicting ICU admission. Although the new prediction 

rules performed better, their lack of specifi c test 

characteristics to help in bedside decisions for ICU 

admissions makes their use limited in clinical practice 

[5].

Th e association of statins with the risk of developing 

pneumonia and any reduction in mortality associated 

with severe community-acquired pneumonia has had 

confl icting results [6,7]. Nielson and colleagues used data 

from the Danish national registry to perform a popula-

tion-based case–control study to answer this debate [8]. 

Th ey evaluated 70,914 hospitalized pneumonia cases, 

and an unadjusted analysis using matching for age and 

sex showed an odds ratio (OR) of 1.17 (95% confi dence 

interval (CI) = 1.14 to 1.21) associating current statin use 

with a risk for developing pneumonia requiring 

hospitalization. After adjustment for confounders, the 

OR was reduced to 0.80 (95% CI  = 0.77 to 0.83). Th is 

reduction in the rate of hospitalization was seen in all 

subgroups of current statin users, but this eff ect was lost 

in former statin users. Th e authors also analyzed the 

30-day mortality of hospitalized patients and revealed a 

27% decrease in mortality associated with pneumonia in 

current statin users (hazard ratio = 0.73, 95% CI = 0.67 to 

0.79). Th ese results are in line with a number of other 

studies, but a few recent studies have not shown this 

protective eff ect of statin use, and the question of a 
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healthy user eff ect in statin users has been proposed [9]. 

Th e authors perform a very well-structured study with 

careful consideration to address any residual con found-

ing, and bring forward the possibility of a pleiotropic 

eff ect of statin use on both the risk of hospitalization and 

the overall outcomes associated with pneumonia. Th e 

impor tant questions of whether current statin users 

admitted to the ICU should have these drugs continued 

or whether statins should be initiated at the time of ICU 

admission ultimately await the results of ongoing trials.

Kojicic and colleagues evaluated a cohort of 596 

patients to study the frequency and associated outcomes 

of acute lung injury [7] in patients with microbiologically 

proven pneumonia. Of these patients, 28.7% developed 

acute lung injury and the risk was higher in hospital 

pneu monia (38.5%) and healthcare-associated pneu mo-

nia (31.6%) when compared with community-acquired 

pneumonia (21.8%) [10]. Th e patients who developed 

acute lung injury associated with pneumonia had a 

markedly higher risk of hospital mortality even after 

adjustment for baseline severity of illness and co-

morbidities (OR = 9.7, 95% CI = 6.0 to 15.9). Th e authors 

also performed a nested case–control study with match-

ing for site of isolation and the kind of pathogen to 

identify variables associated with the development of 

acute lung injury. After adjustment for baseline diff er-

ences and the Pneumonia Severity Index, the use of in-

appropriate antimicrobial treatment (OR = 3.2, 95% CI = 

1.3 to 8.5) and transfusions (OR  = 4.8, 95% CI  = 1.5 to 

19.6) were independently associated with the develop-

ment of acute lung injury. Th e authors performed a post-

hoc analysis that, after adjustment for these variables, 

showed the use of statins was associated with a decreased 

risk of developing acute lung injury. Th ese results present 

potential clinical targets for preventing progression to 

acute respiratory distress syndrome (ARDS) in patients 

with pneumonia.

Decisions regarding triage to the ICU and 

associated mortality

Th ere has been a signifi cant increase in the demand for 

critical services worldwide [11]. Th is increased demand 

places a huge constraint on bed provision for patients 

requiring these services [12]. Many patients are trans-

ferred to diff erent hospitals based on capacity reasons 

[13]. Earlier studies reported signifi cant adverse events 

associated with interhospital transfer [14], but recent 

data have shown that adverse events are extremely rare 

during interhospital transfer of critically ill patients [15]. 

Previous studies have also shown that transferred 

patients have longer ICU stays and a higher mortality 

when compared with nontransferred patients [13]. 

Barratt and colleagues performed a propensity-matched 

analysis of patients transferred to a diff erent ICU for 

nonclinical reasons defi ned as lack of bed capacity within 

48  hours of admission to predict the OR for hospital 

mortality [16]. Despite the availability of guidelines to 

contain non clinical transfers in the United Kingdom, the 

authors found a signifi cant degree of variation in practice 

across the 28 critical care networks in England and Wales 

that they included in their analysis (range of adjusted 

OR  = 0.29 to 4.90). When they matched controls based 

on propensity to these nonclinical transfers, however, 

they did not fi nd a diff erence in mortality among these 

two groups (relative risk = 1.01, 95% CI = 0.87 to 1.16; P = 

0.94). Patients who were transferred to other hospitals 

did receive an extra 3  days of critical care as compared 

with patients who were not transferred [16].

An alternative strategy to interhospital transfer is to 

manage patients on site or in other locations such as 

operating theaters until an ICU bed becomes available. In 

a study from the United Kingdom, O’Callaghan and 

associates studied the eff ect of delays in ICU admission 

when patients were cared for in operating theater suites 

[17]. Th ey evaluated 1,609 patients, of which 149 patients 

(9.3%) had a delayed admission to the ICU. Th e median 

duration of delay was 6 hours (interquartile range = 4.5 to 

10  hours). Th e authors did not see any diff erences in 

mortality and lengths of stay in the ICU and hospital as a 

result of delays in the operating suites. But they did see 

much higher rates of respiratory failure (25.5% vs. 15.6%, 

P  <0.01) in this group of patients when compared with 

the no-delay group in the fi rst 24 hours after ICU referral. 

Lack of ICU beds is becoming a big problem in the 

United Kingdom and other western countries; Metcalfe 

and associates reported that 14% of ICU admissions in 

the United Kingdom were refused because of lack of 

availability of beds [18]. Owing to these issues around 

bed constraints, novel interventions such as suggested by 

O’Callaghan can help provide better care for critically ill 

patients. A large reason for the lack of diff erence in 

outcomes in this study might be due to the fact that, 

unlinked with previously published data, two anesthetic 

trainees managed the patients with senior input from an 

ICU specialist while they were awaiting ICU transfer. 

Th ese results might therefore be a refl ection of the 

importance of appropriate care for critically ill patients 

even in non-ICU settings. Of course, the safety of this 

approach depends on access to appropriate clinicians 

outside the ICU, which may not exist everywhere. Th e 

authors did not evaluate the eff ects of using alternate 

locations for intensive care on provid ing other hospital 

operative or emergency services.

Th e impact of bed occupancy for critically ill patients is 

perhaps seen most dramatically in disease outbreaks, 

such as the recent H1N1 pandemic [19]. Th is need is 

more pronounced when a critical threshold is achieved 

and usual ICU care for elective procedures and so forth 
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has to be discontinued [20]. Richard and associates used 

an online screening registry to study the patterns of ICU 

bed occupancy in diff erent ICUs in France during the 

H1N1 pandemic [21]. Th ey defi ned the critical threshold 

as an occupancy rate >15% by patients with the fl u at any 

given time. Th e study showed that there was a great 

variation in the peak occupancy based on the geographi cal 

region, on the time and on whether a hospital was uni-

versity or nonuniversity affi  liated during the infl uenza 

pan demic. Studies of this nature may help inform the 

development of electronic triaging and communication 

systems that will assist with real-time data analysis to 

help distribute ICU resources much more eff ectively, and 

can be an eff ective tool in data notifi cation for public 

health surveillance agencies.

Medical emergency teams are used to provide expert 

critical care services for clinical deterioration promptly in 

non-ICU wards. Th ere is a large variability in the roles of, 

composition of and services provided by these teams. 

Recent studies have questioned the impact of such teams 

on clinical outcomes [22]. Implementation of medical 

emergency teams is a complex, multistep process, 

however, and it is thought that a large driver of the 

negative results in studies is associated with diffi  culty in 

changing provider behavior and processes of care in 

hospital settings [23]. Tobin and associates studied the 

impact of introduction of a medical emergency team on 

hospital mortality and evaluated individual hospital 

admissions over a 10-year period in 12 diff erent hospitals 

in Australia [24]. Th ey found that the benefi t of medical 

emergency teams was delayed, and the benefi t became 

apparent only after a medical emergency team had been 

active for more than 2  years in a hospital setting. After 

accounting for con founders, the mortality was not 

statistically diff erent from that in the period before the 

medical emergency team in the fi rst 2 years (OR = 0.99, 

95% CI = 0.97 to 1.02), but hospital mortality decreased 

the longer the team had been in place in any institution 

(OR = 0.93, 95% CI = 0.91 to 0.96 for 2 to 4 years; and 

OR = 0.90, 95% CI = 0.88 to 0.92 where the system had 

been in place for more than 4 years). Similar to previously 

published data, this study again high lighted the fact that 

there is a large variation in the composition and role of 

the medical emergency teams. But more importantly the 

authors have shown that changes in outcomes associated 

with these teams took time to become apparent, but 

these improvements persist once hospital processes and 

culture are changed.

Gender and ICU mortality

Previously published data have shown that that women 

needing ICU care are less likely to receive aggressive 

treatment compared with men [25]. Studies from both 

Canada and Europe have shown that there are 

gender-based diff erences in mortality favoring men 

[26,27]. Mahmood and colleagues analyzed the Acute 

Physiology and Chronic Health Evaluation (APACHE) IV 

database to evaluate whether similar diff erences existed 

in American ICUs [28]. After adjustment for potential 

con founders, there was no statistical diff erence in 

mortality between the two groups (adjusted OR  = 0.98, 

95% CI = 0.95 to 1.02). Interestingly the authors found a 

statistically signifi cant interaction between gender and 

age, so they performed stratifi ed analyses. After the 

stratifi cation they found for patients <50 years of age that 

women had a lower mortality compared with men 

(adjusted OR  = 0.83, 95% CI  = 0.76 to 0.91). Among 

patients ≥50 years of age there was no statistically 

signifi cant diff erence in the ICU mortality between men 

and women. Similar to previous studies, however, they 

did see that men were more likely to receive mechanical 

ventilation, emergent surgery and coronary artery bypass 

grafting. Th is study points out that even though there is 

no diff erence in mortality between genders, there is 

variability in the provision of care for women when 

compared with men. Future research therefore needs to 

focus on understanding why this apparent diff erence in 

treatment intensity exists.

Light and the ICU

In a very interesting study Castro and associates evalu-

ated whether exposure to light both prior to and during 

critical illness might infl uence mortality [29]. Th ey 

studied the impact of variation in regional photoperiod 

and insolation on winter immunoenhancement in these 

patients. After adjustment for confounders a 1-hour 

decrease in a cumulative 28-day photoperiod was asso-

ciated with a signifi cant decrease in hospital mortality 

(adjusted OR = 0.997, 95% CI = 0.994 to 0.999; P = 0.03). 

Patients in the lowest quartile of the cumulative 28-day 

photoperiod had lower mortality risk compared with 

patients in the highest quartile (adjusted OR = 0.69, 95% 

CI = 0.47 to 1.01; P = 0.06). Th ere was no diff erence in the 

exposure to light after a patient was admitted to the ICU. 

Th e authors postulated that in the ICU the exposure light 

is of low intensity with minimal diurnal variation, and 

perhaps future studies need to manipulate light insolation 

and wavelength to study any biological eff ects in these 

artifi cial settings.

Delirium in the ICU

Delirium in critically ill patients is associated with 

increased morbidity and mortality [30,31]. Unfortunately 

standard clinical evaluation underestimates the preva-

lence of this diagnosis and recognition of delirium 

remains a diagnostic challenge in this patient population. 

Th e Confusion Assessment Method for the Intensive Care 

Unit and the Intensive Care Delirium Screening Checklist 
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are the most commonly used scales for delirium 

evaluation in the ICU [32]. In a recent meta-analysis the 

pooled values of sensitivity (80.0%) and specifi city 

(95.9%) for the Confusion Assessment Method for the 

Intensive Care Unit to diagnose delirium in critically ill 

patients were very impressive. Th e area under the 

summary receiver operating characteristics curve was 

0.97, which suggests excellent accuracy for this test. Th e 

equivalent value for the Intensive Care Delirium Screen-

ing Checklist was 0.89, which suggests good accuracy for 

this test as well [33]. Th e results of this meta-analysis 

thus support the use of the Confusion Assessment 

Method for the Intensive Care Unit or the Intensive Care 

Delirium Screening Checklist as screening tools for 

delirium in critically ill patients. Also, based on the high 

specifi city of the Confusion Assessment Method for the 

Intensive Care Unit, this is an excellent diagnostic tool 

for evaluating delirium in ICU patients. Of course, the 

clinical value of identifying delirious patients by 

screening has yet to be demonstrated because a specifi c 

intervention that off ers the best therapy, particularly for 

quiet delirium, has not been identifi ed.

Owing to the risks associated with the development of 

delirium in critically ill patients, addressing modifi able 

risk factors such as sedation management, minimization 

of sleep disruption and early mobilization of patients has 

become part of ICU management [34,35]. Van Rompaey 

and colleagues performed a randomized trial to see 

whether the provision of earplugs to ICU patients could 

aff ect the development of confusion or delirium in criti-

cally ill patients. Th ey studied 136 patients and followed 

the intervention and control groups over a period of 

5  days [36]. Th e authors evaluated the development of 

confusion or delirium using the Neelon and Champagne 

Confusion Scale score in patients of both groups. Th ey 

found similar rates of delirium (19% vs. 20%) in the two 

groups, but the patients with earplugs developed mild 

confusion at a much lower rate (15% vs. 40%) compared 

with the control group. Th ese patients also reported 

signifi cantly better sleep during their fi rst night in the 

ICU. Th e onset of delirium in the intervention group also 

occurred later during the hospital course. A Cox 

regression analysis revealed that the use of earplugs 

reduced the rate of delirium by 53% (hazard ratio = 0.47, 

95% CI = 0.27 to 0.82). In a multivariable model the rate 

of delirium was associated with age, Sequential Organ 

Failure Assessment score and a history of smoking. Th is 

study points out to the fact that targeted prevention can 

have a signifi cant impact on outcomes in critically ill 

patients.

Th ere are convincing data available that prove analgesia 

and sedation protocols improve the duration of mecha-

nical ventilation, the length of ICU stay and survival in 

critically ill patients [34,37]. However, there is a wide 

variability in the implementation and perhaps even in the 

content of these protocols in diff erent ICU settings 

[38,39]. Dale and colleagues were able to demonstrate 

that higher volume teaching hospitals that were members 

of a larger hospital network were more likely to develop 

sedation, analgesia and delirium order sets, and also were 

more likely to follow appropriate guidelines to develop 

these protocols [40].

Long-term outcomes

Survivors of critical illness are at risk for both physical 

and psychological morbidity even after hospital discharge 

[41]. Th ese complications are a manifestation of the 

under lying injury, associated multiorgan failure and 

debilitation from the long ICU and hospital stay [42].

Long-term outcomes and health-related quality of 

life after ICU discharge

Neuropsychological and cognitive assessments and 

quality-of-life measures indicate that there is persistent 

morbidity after discharge from the ICU [41], but there 

are few data on long-term outcomes and health-related 

quality of life (HRQoL) in patients undergoing specifi c 

ICU-related procedures such as renal replacement 

therapy and extracorporeal life support [43,44]. Vaara 

and associates looked at the HRQoL and 6-month 

mortality in critically ill patients in Finland who 

underwent renal replacement therapy, as compared with 

the general ICU population. Th e HRQoL was assessed 

using the EQ-5D instrument [45]. Hospital mortality 

(35.0% vs. 15.5%, P <0.001) and 6-month mortality (49.4% 

vs. 27.8, P  <0.001) of patients undergoing renal 

replacement therapy were signifi cantly higher compared 

with nonrenal replacement therapy patients. But the 

quality of life based on the EQ-5D at 6 months was 

similar in both groups. Th e severity of disease and overall 

mortality rates that were reported were much lower than 

those reported in previous studies. Also the results for 

the HRQoL have to be interpreted carefully, as follow-up 

for these patients was reported to be <50%.

Functional disability after ARDS is well documented 

[42]. Th e use of extracorporeal membrane oxygenation in 

ARDS with refractory hypoxemia has been associated 

with improved outcomes [46]. Th ere are limited data for 

the eff ects of extracorporeal membrane oxygenation on 

long-term outcomes and HRQoL in critically ill patients 

[44]. Hodgson and colleagues compared the HRQoL of 

Australian extracorporeal membrane oxygenation sur vi-

vors with published data on HRQoL in patients with 

ARDS with and without the use of extracorporeal 

membrane oxygenation [47]. Th ey evaluated 21 patients, 

who received extracorporeal membrane oxygenation for 

a median of 10.6 (3.6 to 15.8) days: 86% survived to 

hospital discharge, and 15  patients consented to 
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follow-up for long-term quality-of-life assessment and 

outcomes. Similar to previous data in ARDS patients, this 

cohort had signifi  cantly lower HRQoL scores on a 

36-item Short Form assessment compared with the 

general Australian popu la tion. When these patients were 

compared with other studies looking at these outcomes 

in ARDS patients, the individuals that underwent 

extracorporeal membrane oxygenation reported reduced 

HRQoL in vitality and social functions. Further studies 

with adequate sample sizes and appropriate follow-up are 

needed before we can fully understand the impact of 

extracorporeal membrane oxygenation or dialysis on 

HRQoL and whether the observed eff ect is due to the 

treatment or to the underlying severity of illness.

Psychological morbidity after ICU discharge

Survivors of critical illness have a high incidence of post-

traumatic stress disorder (PTSD), depression and anxiety 

in the months following intensive care [48,49]. Th ese 

poor psychological outcomes might result due to a 

number of clinical, psychological and chronic health risk 

factors. Wade and colleagues used a validated question-

naire on 100 ICU survivors to study the prevalence of 

PTSD, anxiety and depression 3 months after ICU admis-

sion [50]. At follow-up, 27.1% of the patients had 

probable PTSD, 46.3% probable depression and 44.4% 

anxiety. Duration of sedation was the strongest clinical 

risk factor associated with PTSD, while use of benzo dia-

zepines was associated with the development of depres-

sion. Use of inotropes or vasopressors correlated with 

anxiety at 3  months. Th e analysis also pointed towards 

acute psychological reactions as potential mediators for 

these clinical risk factors. After adjustment, psychological 

history and the mood of the patient in the ICU were 

associated with both depression and PTSD [50].

Strikingly high rates of psychological morbidity were 

found in this cohort of intensive care survivors. Th ese 

fi ndings suggest that psychological interventions, along 

with pharmacological modifi cations, could help reduce 

poor outcomes, including PTSD, after intensive care. 

Schandl and colleagues studied the gender diff erences in 

long-term symptoms of post-traumatic stress anxiety and 

depression in an ICU follow-up program with those not 

off ered such help. Th e authors used the Impact of Event 

Scale for post-traumatic stress and the Hospital Anxiety 

and Depression Scale for anxiety and depression [51]. 

Women without a follow-up had higher Impact of Event 

Scale scores than men without a follow-up. After adjust-

ment for confounders, women in the intervention groups 

reported signifi cantly lower Impact of Event Scale scores 

when compared with the control group. Women in the 

control group reported higher Impact of Event Scale 

scores than men in the control group (median 31  p-

points vs. 10 p-points, P <0.01). Th is study highlights that 

women are more likely to develop psychological 

problems after ICU admission, but are also more likely 

than men to seek therapy for their symptoms [51].

Prognostication scores and sepsis

Prognostic application of scoring systems in critical care 

is limited [52]. Th ese systems rely on average risk 

associated with a population, so their ability to predict 

outcomes in individual patients is inadequate [53]. 

Recent studies suggest that soluble urokinase plasmino-

gen activator receptor may be a marker of poor outcomes 

in septic patients [54]. Based on this research, a multi-

center study from Greece analyzed the use of soluble 

urokinase plasminogen activator receptor in association 

with APACHE II to develop a new prognostication score 

to provide information regarding the risk of death in 

septic patients [55]. Th e authors found that the addition 

of this receptor to APACHE II did not change the receiver 

operator characteristics for prognosis of adverse 

outcomes in septic patients. But an APACHE II score ≥17 

and a soluble urokinase plasminogen activator receptor 

≥12 were independently associated with un favor able 

outcomes in these patients. Th e authors there fore used 

regression analysis to develop a prognostication rule. 

Th ey developed four strata based on these values, and 

found that the utilization of soluble urokinase plas-

minogen activator receptor was seen in high-risk patients 

not detected by APACHE II scores. Among patients with 

APACHE II score ≤17 the OR for death in patients with 

soluble urokinase plasminogen activator receptor ≥12 

was 3.62. An independent cohort of Swedish patients 

con fi rmed prognostication by this rule [55].

Resource allocation

Nurse practitioners and physician assistants are staffi  ng 

an ever-increasing number of ICUs in the USA [56]. 

Physicians supervise these physician assistants and nurse 

practitioners and in turn they provide patient care service 

including, but not limited to, history-taking, physical 

examination, implementing protocols and performing 

procedures [56]. In an interesting study by Carpenter and 

colleagues the authors evaluated how these practitioners 

allocated their time between patient care activities and 

nonpatient care activities [57]. Th e study looked at the 

pre-interven tion characteristics of the nurse practitioners 

and physician assistants, and based on billing information 

the average practitioner spent 53% (range 21 to 95%) of 

their time on patient care. Th e authors provided an 

incentive to these physician assistants and nurse 

practitioners, and data collection in the follow-up period 

revealed a 31% absolute improvement in documentation 

for patient care time. Th e authors postulate that this 

study demonstrates that these affi  liates spend up to 85% 

of their time on patient care-related activities [57]. Th e 
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rest of the time is spent rounding, providing sign-outs 

and performing chart reviews. Th is study provides some 

vital information for ICUs that plan to introduce nurse 

practitioners and physician assistants in their ICUs. 

Th ese data need to be put into context, however, because 

this study was carried out in a wide variety of coverage 

models, and nurse practi tioner and physician assistant 

staffi  ng was depen dent in many cases on the availability 

of residents. Also these data are self-reported, and there 

was either inadequate or missing documentation for 

most of these practitioners until an incentive was 

introduced. Th erefore it is diffi  cult to say that these roles 

would remain unchanged over longer periods of time.

Cost analysis of total parenteral nutrition

Th e results from the Impact of Early Parenteral Nutrition 

Completing Enteral Nutrition in Critical Illness (EPaNIC) 

trial showed that an early parenteral nutrition strategy 

was less eff ective than late parenteral nutrition because it 

resulted in higher rates of new ICU infections, a 

prolonged duration of organ replacement therapy and 

consequently an increased length of stay in the ICU [58]. 

Vanderheyden and associates carried out a cost analysis 

exploring the magnitude and drivers of the cost diff erence 

that resulted from the early parenteral nutritional 

strategy [59]. Th e investigators developed a cost tree 

based on the treatment allocation for the study patients 

and reported healthcare costs for the excess cost-

generating events (new infections and prolonged ICU 

stay) that were identifi ed. Th ese two groups represented 

one-quarter of the ICU population each but almost one-

half of the costs each. Th e investi gators found that late 

parenteral nutrition reduced mean total incremental 

health costs by €1,110. Th e higher costs associated with 

the early parenteral nutrition group were mostly brought 

about by the higher costs for pharmacy, blood products 

and clinical chemistry. While the value of a formal cost-

eff ectiveness analysis of early parenteral nutrition when 

the eff ectiveness analysis showed harm is questionable, 

the study provides signifi cant detailed information on the 

cost structures of intensive care.

Abbreviations

APACHE, Acute Physiology and Chronic Health Evaluation; ARDS, acute 

respiratory distress syndrome; CI, confi dence interval; HRQoL, health-related 

quality of life; OR, odds ratio; PTSD, post-traumatic stress disorder.

Competing interests

The authors declare that they have no competing interests.

Author details
1Medical Intensive Care Unit, Respiratory Institute, Cleveland Clinic 

Foundation, 9500 Euclid Avenue, Cleveland, OH 44195, USA. 2Department of 

Medicine, University of Toronto School of Medicine, Toronto, Ontario, Canada. 
3Department of Medicine, Sunnybrook Health Sciences Centre, 2075 Bayview 

Avenue, Toronto ON, Canada, M4N3M5.

Published: 22 November 2013

References

1. Rubenfeld  GD, Angus DC, Pinsky MR, Curtis JR, Connors AF, Jr, Bernard GR: 

Outcomes research in critical care: results of the American Thoracic 
Society Critical Care Assembly Workshop on Outcomes Research. The 
Members of the Outcomes Research Workshop. Am J Respir Crit Care Med 

1999, 160:358-367.

2. Ewig S, Wo odhead M, Torres A: Towards a sensible comprehension of 
severe community-acquired pneumonia. Intensive Care Med 2011, 

37:214-223.

3. Renaud B,  Labarère J, Coma E, Santin A, Hayon J, Gurgui M, Camus N, Roupie 

E, Hémery F, Hervé J, Salloum M, Fine MJ, Brun-Buisson C: Risk stratifi cation 
of early admission to the intensive care unit of patients with no major 
criteria of severe community-acquired pneumonia: development of an 
international prediction rule. Crit Care 2009, 13:R54.

4. Charles PG, Wo lfe R, Whitby M, Fine MJ, Fuller AJ, Stirling R, Wright AA, 

Ramirez JA, Christiansen KJ, Waterer GW, Pierce RJ, Armstrong JG, Korman TM, 

Holmes P, Obrosky DS, Peyrani P, Johnson B, Hooy M; Australian Community-

Acquired Pneumonia Study Collaboration; Grayson ML: SMART-COP: a tool 
for predicting the need for intensive respiratory or vasopressor support in 
community-acquired pneumonia. Clin Infect Dis 2008, 47:375-384.

5. Marti C, Garin  N, Grosgurin O, Poncet A, Combescure C, Carballo S, Perrier A: 

Prediction of severe community-acquired pneumonia: a systematic review 
and meta-analysis. Crit Care 2012, 16:R141.

6. Thomsen RW, Ri is A, Kornum JB, Christensen S, Johnsen SP, Sorensen HT: 

Preadmission use of statins and outcomes after hospitalization with 
pneumonia: population-based cohort study of 29,900 patients. Arch Intern 

Med 2008, 168:2081-2087.

7. Majumdar SR, M cAlister FA, Eurich DT, Padwal RS, Marrie TJ: Statins and 
outcomes in patients admitted to hospital with community acquired 
pneumonia: population based prospective cohort study. BMJ 2006, 

333:999.

8. Nielsen AG, Ni elsen RB, Riis AH, Johnsen SP, Sorensen HT, Thomsen RW: 

The impact of statin use on pneumonia risk and outcome: a combined 
population-based case–control and cohort study. Crit Care 2012, 16:R122.

9. Yende S, Milbr andt EB, Kellum JA, Kong L, Delude RL, Weissfeld LA, Angus DC: 

Understanding the potential role of statins in pneumonia and sepsis. 
Crit Care Med 2011, 39:1871-1878.

10. Kojicic M, Li  G, Hanson AC, Lee KM, Thakur L, Vedre J, Ahmed A, Baddour LM, 

Ryu JH, Gajic O: Risk factors for the development of acute lung injury in 
patients with infectious pneumonia. Crit Care 2012, 16:R46.

11. Adhikari NK,  Fowler RA, Bhagwanjee S, Rubenfeld GD: Critical care and the 
global burden of critical illness in adults. Lancet 2010, 376:1339-1346.

12. Hutchings A,  Durand MA, Grieve R, Harrison D, Rowan K, Green J, Cairns J, 

Black N: Evaluation of modernisation of adult critical care services in 
England: time series and cost eff ectiveness analysis. BMJ 2009, 339:b4353.

13. Duke GJ, Gree n JV: Outcome of critically ill patients undergoing 
interhospital transfer. Med J Aust 2001, 174:122-125.

14. Ligtenberg JJ , Arnold LG, Stienstra Y, van der Werf TS, Meertens JH, Tulleken 

JE, Zijlstra JG: Quality of interhospital transport of critically ill patients: 
a prospective audit. Crit Care 2005, 9:R446-R451.

15. Seymour CW, K ahn JM, Schwab CW, Fuchs BD: Adverse events during 
rotary-wing transport of mechanically ventilated patients: a retrospective 
cohort study. Crit Care 2008, 12:R71.

16. Barratt H, Ha rrison DA, Rowan KM, Raine R: Eff ect of non-clinical inter-
hospital critical care unit to unit transfer of critically ill patients: a 
propensity-matched cohort analysis. Crit Care 2012, 16:R179.

17. O’Callaghan D J, Jayia P, Vaughan-Huxley E, Gribbon M, Templeton M, 

Skipworth JR, Gordon AC: An observational study to determine the eff ect 
of delayed admission to the intensive care unit on patient outcome. 
Crit Care 2012, 16:R173.

18. Metcalfe MA,  Sloggett A, McPherson K: Mortality among appropriately 
referred patients refused admission to intensive-care units. Lancet 1997, 

350:7-11.

19. Webb SA, Pett ila V, Seppelt I, Bellomo R, Bailey M, Cooper DJ, Cretikos M, 

Davies AR, Finfer S, Harrigan PW, Hart GK, Howe B, Iredell JR, McArthur C, 

Mitchell I, Morrison S, Nichol AD, Paterson DL, Peake S, Richards B, Stephens 

D, Turner A, Yung M: Critical care services and 2009 H1N1 infl uenza in 
Australia and New Zealand. N Engl J Med 2009, 361:1925-1934.

20. Christian MD,  Joynt GM, Hick JL, Colvin J, Danis M, Sprung CL: Chapter 7. 
Critical care triage. Recommendations and standard operating procedures 
for intensive care unit and hospital preparations for an infl uenza epidemic 

Duggal and Rubenfeld Critical Care 2013, 17:250 
http://ccforum.com/content/17/6/250

Page 6 of 8



or mass disaster. Intensive Care Med 2010, 36(Suppl 1):S55-S64.

21. Richard JC, P ham T, Brun-Buisson C, Reignier J, Mercat A, Beduneau G, Regnier 

B, Mourvillier B, Guitton C, Castanier M, Combes A, Tulzo YL, Brochard L; REVA 

Study Group: Interest of a simple on-line screening registry for measuring 
ICU burden related to an infl uenza pandemic. Crit Care 2012, 16:R118.

22. Chan PS, Jain  R, Nallmothu BK, Berg RA, Sasson C: Rapid response teams: 
a systematic review and meta-analysis. Arch Intern Med 2010, 170:18-26.

23. Calzavacca P,  Licari E, Tee A, Egi M, Downey A, Quach J, Haase-Fielitz A, Haase 

M, Bellomo R: The impact of Rapid Response System on delayed 
emergency team activation patient characteristics and outcomes – 
a follow-up study. Resuscitation 2010, 81:31-35.

24. Tobin AE, Sant amaria JD: Medical emergency teams are associated with 
reduced mortality across a major metropolitan health network after two 
years service: a retrospective study using government administrative 
data. Crit Care 2012, 16:R210.

25. Valentin A, Jo rdan B, Lang T, Hiesmayr M, Metnitz PG: Gender-related 
diff erences in intensive care: a multiple-center cohort study of therapeutic 
interventions and outcome in critically ill patients. Crit Care Med 2003, 

31:1901-1907.

26. Fowler RA, Sab ur N, Li P, Juurlink DN, Pinto R, Hladunewich MA, Adhikari NK, 

Sibbald WJ, Martin CM: Sex-and age-based diff erences in the delivery and 
outcomes of critical care. CMAJ 2007, 177:1513-1519.

27. Romo H, Amaral  AC, Vincent JL: Eff ect of patient sex on intensive care unit 
survival. Arch Intern Med 2004, 164:61-65.

28. Mahmood K, Eld eirawi K, Wahidi MM: Association of gender with outcomes 
in critically ill patients. Crit Care 2012, 16:R92.

29. Castro RA, Ang us DC, Hong SY, Lee C, Weissfeld LA, Clermont G, Rosengart 

MR: Light and the outcome of the critically ill: an observational cohort 
study. Crit Care 2012, 16:R132.

30. Ely EW, Shinta ni A, Truman B, Speroff  T, Gordon SM, Harrell FE, Jr, Inouye SK, 

Bernard GR, Dittus RS: Delirium as a predictor of mortality in mechanically 
ventilated patients in the intensive care unit. JAMA 2004, 291:1753-1762.

31. Thomason JW, S hintani A, Peterson JF, Pun BT, Jackson JC, Ely EW: Intensive 
care unit delirium is an independent predictor of longer hospital stay: a 
prospective analysis of 261 non-ventilated patients. Crit Care 2005, 

9:R375-R381.

32. van Eijk MM, v an Marum RJ, Klijn IA, de Wit N, Kesecioglu J, Slooter AJ: 

Comparison of delirium assessment tools in a mixed intensive care unit. 
Crit Care Med 2009, 37:1881-1885.

33. Gusmao-Flores  D, Figueira Salluh JI, Chalhub RA, Quarantini LC: 

The confusion assessment method for the intensive care unit (CAM-ICU) 
and intensive care delirium screening checklist (ICDSC) for the diagnosis 
of delirium: a systematic review and meta-analysis of clinical studies. Crit 

Care 2012, 16:R115.

34. Girard TD, Kre ss JP, Fuchs BD, Thomason JW, Schweickert WD, Pun BT, 

Taichman DB, Dunn JG, Pohlman AS, Kinniry PA, Jackson JC, Canonico AE, 

Light RW, Shintani AK, Thompson JL, Gordon SM, Hall JB, Dittus RS, Bernard 

GR, Ely EW: Effi  cacy and safety of a paired sedation and ventilator weaning 
protocol for mechanically ventilated patients in intensive care (Awakening 
and Breathing Controlled trial): a randomised controlled trial. Lancet 2008, 

371:126-134.

35. Brummel NE, Gi rard TD: Preventing delirium in the intensive care unit. 
Crit Care Clin 2013, 29:51-65.

36. Van Rompaey B,  Elseviers MM, Van Drom W, Fromont V, Jorens PG: The eff ect 
of earplugs during the night on the onset of delirium and sleep 
perception: a randomized controlled trial in intensive care patients. 
Crit Care 2012, 16:R73.

37. Kress JP, Pohl man AS, O’Connor MF, Hall JB: Daily interruption of sedative 
infusions in critically ill patients undergoing mechanical ventilation. N Engl 

J Med 2000, 342:1471-1477.

38. Prasad M, Chri stie JD, Bellamy SL, Rubenfeld GD, Kahn JM: The availability of 
clinical protocols in US teaching intensive care units. J Crit Care 2010, 

25:610-619.

39. Mehta S, Burry  L, Fischer S, Martinez-Motta JC, Hallett D, Bowman D, Wong C, 

Meade MO, Stewart TE, Cook DJ: Canadian survey of the use of sedatives, 
analgesics, and neuromuscular blocking agents in critically ill patients. 
Crit Care Med 2006, 34:374-380.

40. Dale CR, Hayden SJ, Treggiari MM, C urtis JR, Seymour CW, Yanez ND, 3rd, Fan 

VS: Association between hospital volume and network membership and 
an analgesia, sedation and delirium order set quality score: a cohort study. 
Crit Care 2012, 16:R106.

41. Oeyen SG, Vandijck DM, Benoit DD, A nnemans L, Decruyenaere JM: Quality 
of life after intensive care: a systematic review of the literature. Crit Care 

Med 2010, 38:2386-2400.

42. Herridge MS, Tansey CM, Matte A, To mlinson G, Diaz-Granados N, Cooper A, 

Guest CB, Mazer CD, Mehta S, Stewart TE, Kudlow P, Cook D, Slutsky AS, 

Cheung AM; Canadian Critical Care Trials Group: Functional disability 5 years 
after acute respiratory distress syndrome. N Engl J Med 2011, 

364:1293-1304.

43. Oeyen S, Vandijck D, Benoit D, Decr uyenaere J, Annemans L, Hoste E: 

Long-term outcome after acute kidney injury in critically-ill patients. 
Acta Clin Belg Suppl 2007, 2:337-340.

44. Luyt CE, Combes A, Becquemin MH, Be igelman-Aubry C, Hatem S, Brun AL, 

Zraik N, Carrat F, Grenier PA, Richard JC, Mercat A, Brochard L, Brun-Buisson C, 

Chastre J; REVA Study Group: Long-term outcomes of pandemic 2009 
infl uenza A(H1N1)-associated severe ARDS. Chest 2012, 142:583-592.

45. Vaara ST, Pettila V, Reinikainen M,  Kaukonen KM: Population-based 
incidence, mortality and quality of life in critically ill patients treated with 
renal replacement therapy: a nationwide retrospective cohort study in 
fi nnish intensive care units. Crit Care 2012, 16:R13.

46. Peek GJ, Mugford M, Tiruvoipati R,  Wilson A, Allen E, Thalanany MM, Hibbert 

CL, Truesdale A, Clemens F, Cooper N, Firmin RK, Elbourne D; CESAR Trial 

Collaboration: Effi  cacy and economic assessment of conventional 
ventilatory support versus extracorporeal membrane oxygenation for 
severe adult respiratory failure (CESAR): a multicentre randomised 
controlled trial. Lancet 2009, 374:1351-1363.

47. Hodgson CL, Hayes K, Everard T, Nic hol A, Davies AR, Bailey MJ, Tuxen DV, 

Cooper DJ, Pellegrino V: Long-term quality of life in patients with acute 
respiratory distress syndrome requiring extracorporeal membrane 
oxygenation for refractory hypoxaemia. Crit Care 2012, 16:R202.

48. Davydow DS, Giff ord JM, Desai SV, N eedham DM, Bienvenu OJ: 

Posttraumatic stress disorder in general intensive care unit survivors: 
a systematic review. Gen Hosp Psychiatry 2008, 30:421-434.

49. Davydow DS, Giff ord JM, Desai SV, B ienvenu OJ, Needham DM: Depression in 
general intensive care unit survivors: a systematic review. Intensive Care 

Med 2009, 35:796-809.

50. Wade DM, Howell DC, Weinman JA, Har dy RJ, Mythen MG, Brewin CR, 

Borja-Boluda S, Matejowsky CF, Raine RA: Investigating risk factors for 
psychological morbidity three months after intensive care: a prospective 
cohort study. Crit Care 2012, 16:R192.

51. Schandl A, Bottai M, Hellgren E, Su ndin O, Sackey P: Gender diff erences in 
psychological morbidity and treatment in intensive care survivors – 
a cohort study. Crit Care 2012, 16:R80.

52. Nassar AP, Jr, Mocelin AO, Nunes AL,  Giannini FP, Brauer L, Andrade FM, Dias 

CA: Caution when using prognostic models: a prospective comparison of 
3 recent prognostic models. J Crit Care 2012, 27:423.e1-e7.

53. Patel PA, Grant BJ: Application of m ortality prediction systems to individual 
intensive care units. Intensive Care Med 1999, 25:977-982.

54. Huttunen R, Syrjanen J, Vuento R, Hu rme M, Huhtala H, Laine J, Pessi T, 

Aittoniemi J: Plasma level of soluble urokinase-type plasminogen activator 
receptor as a predictor of disease severity and case fatality in patients 
with bacteraemia: a prospective cohort study. J Intern Med 2011, 270:32-40.

55. Giamarellos-Bourboulis EJ, Norrby-Te glund A, Mylona V, Savva A, Tsangaris I, 

Dimopoulou I, Mouktaroudi M, Raftogiannis M, Georgitsi M, Linnér A, Adamis 

G, Antonopoulou A, Apostolidou E, Chrisofos M, Katsenos C, Koutelidakis I, 

Kotzampassi K, Koratzanis G, Koupetori M, Kritselis I, Lymberopoulou K, 

Mandragos K, Marioli A, Sundén-Cullberg J, Mega A, Prekates A, Routsi C, 

Gogos C, Treutiger CJ, Armaganidis A, Dimopoulos G: Risk assessment in 
sepsis: a new prognostication rule by APACHE II score and serum soluble 
urokinase plasminogen activator receptor. Crit Care 2012, 16:R149.

56. Kleinpell RM, Ely EW, Grabenkort R: Nu rse practitioners and physician 
assistants in the intensive care unit: an evidence-based review. Crit Care 

Med 2008, 36:2888-2897.

57. Carpenter DL, Gregg SR, Owens DS, Buch man TG, Coopersmith CM: 

Patient-care time allocation by nurse practitioners and physician 
assistants in the intensive care unit. Crit Care 2012, 16:R27.

58. Casaer MP, Mesotten D, Hermans G, Wout ers PJ, Schetz M, Meyfroidt G, Van 

Cromphaut S, Ingels C, Meersseman P, Muller J, Vlasselaers D, Debaveye Y, 

Desmet L, Dubois J, Van Assche A, Vanderheyden S, Wilmer A, Van den 

Berghe G: Early versus late parenteral nutrition in critically ill adults. N Engl 

J Med 2011, 365:506-517.

59. Vanderheyden S, Casaer MP, Kesteloot K , Simoens S, De Rijdt T, Peers G, 

Duggal and Rubenfeld Critical Care 2013, 17:250 
http://ccforum.com/content/17/6/250

Page 7 of 8



Wouters PJ, Coenegrachts J, Grieten T, Polders K, Maes A, Wilmer A, Dubois J, 

Van den Berghe G, Mesotten D: Early versus late parenteral nutrition in ICU 
patients: cost analysis of the EPaNIC trial. Crit Care 2012, 16:R96.

doi:10.1186/cc12759
Cite this article as: Duggal A, Rubenfeld G: Year in review 2012: Critical 
Care –management. Critical Care 2013, 17:250.

Duggal and Rubenfeld Critical Care 2013, 17:250 
http://ccforum.com/content/17/6/250

Page 8 of 8



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeFangsongStd-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgfaRotisSansSerif
    /AgfaRotisSansSerif-Bold
    /AgfaRotisSansSerifExtraBold
    /AgfaRotisSansSerif-Italic
    /AgfaRotisSansSerifLight
    /AgfaRotisSansSerifLight-Italic
    /Aharoni-Bold
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AllegroBT-Regular
    /AmerTypewriterITCbyBT-Medium
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArabicTypesetting
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ATNebraska
    /ATNebraskaBold
    /ATNebraskaBoldItalic
    /ATNebraskaItalic
    /ATToronto
    /ATTorontoBold
    /ATTorontoBoldItalic
    /ATTorontoItalic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BalticSans
    /BankGothicBT-Medium
    /Barmeno-ExtraBold
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Batang
    /BatangChe
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /BenguiatITCbyBT-Bold
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BirchStd
    /BlackadderITC-Regular
    /BlackoakStd
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BremenBT-Bold
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptStd
    /Bulgarian-Ariel
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /CaslonFiveForty-Italic
    /CaslonFiveForty-Roman
    /CaslonThree-Roman
    /Castellar
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ComicSansMS
    /ComicSansMS-Bold
    /CommonBullets
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyTwoBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CurlzMT
    /DaunPenh
    /DauphinPlain
    /David
    /David-Bold
    /Dax-Regular
    /Dax-RegularExpert
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EccentricStd
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /English111VivaceBT-Regular
    /EngraversMT
    /EngraversMT-Bold
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EurostileBold
    /EurostileRegular
    /FangSong
    /FelixTitlingMT
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaMdCnBTItalic
    /FuturaTEE-BoldCond
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /Gautami
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-BoldSC
    /Giovanni-Book
    /Giovanni-BookItalic
    /Giovanni-BookSC
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HoboStd
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KaiTi
    /Kalinga
    /Kartika
    /KidsPlain
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KristenITC-Regular
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinWidD
    /Leelawadee
    /Leelawadee-Bold
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithograph-Bold
    /LithographLight
    /LithosPro-Black
    /LithosPro-Regular
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Map-Symbols
    /Marlett
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatisseITC-Regular
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MesquiteStd
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftSansSerif
    /MicrosoftUighur
    /MicrosoftYaHei
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Minion
    /MinionBlack
    /MinionBold
    /MinionBoldItalic
    /MinionItalic
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /MinionSemibold
    /MinionSemiboldItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /MongolianBaiti
    /MonotypeSorts
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Web
    /Narkisim
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskerville-Roman
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NSimSun
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialScript
    /Nyala-Regular
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldOblique
    /Optima-Oblique
    /OratorStd
    /OratorStd-Slanted
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /PMingLiU
    /PMingLiU-ExtB
    /PoplarStd
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PosterBodoniBT-Roman
    /PrestigeEliteStd-Bd
    /Pronto
    /Raavi
    /RageItalic
    /Rockwell
    /Rockwell-Bold
    /RockwellBoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /RockwellExtraBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RockwellLight
    /Rod
    /RosewoodStd-Regular
    /ScriptMTBold
    /ScriptMT-Bold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Shruti
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StencilStd
    /StoneSans
    /StoneSansItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /SyntaxBlack
    /SyntaxBold
    /SyntaxItalic
    /SyntaxRoman
    /SyntaxUltraBlack
    /Tahoma
    /Tahoma-Bold
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TempusSansITC
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TraditionalArabic
    /TraditionalArabic-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Medium
    /TwCenMT-MediumItalic
    /TypoUprightBT-Regular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vivaldii
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /AriosoBold
    /AriosoNormal
    /ChevaraNormal
    /ChevaraOutlineNormal
    /ChillerLetPlain
    /CongaBold
    /CongaNormal
    /ErasContourITC-Normal
    /HelmetBold
    /HelmetBoldItalic
    /HelmetCondensedBold
    /HelmetCondensedBoldItalic
    /HelmetCondensedItalic
    /HelmetCondensedNormal
    /HelmetItalic
    /HelmetNormal
    /LucidaSans-DemiOblique
    /LucidaSans-Oblique
    /StarBats
    /StarMath
    /TimesNewRomanMT-ExtraBold
    /TimmonsBold
    /TimmonsBoldItalic
    /TimmonsItalic
    /TimmonsNormal
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


