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Introduction: 

Severe sepsis accounts 20% admission to ICU and leading cause of death in non-cardiac ICUs. Clinical guidelines were missing. In 2002, randomized clinical trials showed possibility to improve outcome. The SSC formed and launched guidelines (first version in 2004, updated in 2008). Guidelines usually don’t change the clinical behavior. Implemented a multifaceted model to change bedside practice that were consistent w the management guidelines in patient w severe sepsis and septic shock. 
Analysis of the registry data describes goal initiative, implementation and impact on progress improvement and clinical outcome. 

Methods:
They identified key elements of the guidelines and regrouped them into 2 “bundles” of care. 
Sepsis resuscitation bundle to be achieved within 6 hours of sepsis: 1. Serum lactate measurement, 2. Blood cultures obtained prior to antibiotics administration 3. Broad-spectrum antibiotics administer within < 3 hours presentation ED or < 1 hours ICU. 4. If lactate > 4 and/ or hypotension:  a) Fluid bolus 20ml/kg crystalloid or colloid equivalent b) apply vasopressors for hypotension not responding to initial fluid resuscitation to maintain MAP > 65mmHg. 5.  If septic shock and/or lactate > 4 despite fluids a) CVP > 8 mmHg b) ScvO2 > 70 % or SvO2 >65%. 
Management sepsis bundle within the first 24 h: 1. Low dose steroids administered for septic shock.  2. Drotrecogin Alfa (activated) administered 3. Glucose control 4. Inspiratory pressure plateau < 30 mmHg for ventilated patients. 

Voluntary participation from ICUs. Screened for patients in ED, wards, ICU. Inclusion criteria: suspected site of infection, > 2 SIRS criteria, > 1 organ dysfunction criteria

Outcome measured: Primary outcome: compliance w bundle targets over time. Compliance: all the elements were achieved within the indicated time frame.  Secondary outcome: hospital mortality. Hospital length of stay and ICU length of stay. 

Qualified for institutional review board exemption and do not require individual informed consent. 

Data collection: hospital size, teaching vs. non teaching, ICU type, geographic region, source of enrollment ED vs. ICU. Site of infection: pulmonary vs. others, acute organ dysfunction (cardiovascular, vs. pulmonary vs. renal vs. hepatic vs. hematologic)
Data organized by quarters (3 months) when sites entered the campaign. 

Risk adjustment logistic regression models constructed to avoid bias by change in characteristic in-patient entered.  Made models for all the possible covariant and included in most of them the baseline characteristic of the patient and the elements. 

Statistics: 
Fisher exact test:  is a statistical significance test used in the analysis of contingency tables where sample sizes are small. It is named after its inventor, R. A. Fisher, and is one of a class of exact tests, so called because the significance of the deviation from a null hypothesis can be calculated exactly, rather than relying on an approximation that becomes exact in the limit as the sample size grows to infinity, as with many statistical tests.

Odds ratios: 95% confidence interval, for risk adjusted results
Logistic regression is used to model the relationship between a binary response variable and one or more predictor variables, which may be either discrete or continuous. Binary outcome data is common in medical applications. For example, the binary response variable might be whether or not a patient is alive five years after treatment for cancer or whether the patient has an adverse reaction to a new drug. As in multiple regressions, we are interested in finding an appropriate combination of predictor variables to help explain the binary outcome.
In practice, several different measures exist for determining the significance, or goodness of fit, of a logistic regression model. These measures include the G statistic, Pearson statistic, and Hosmer-Lemeshow statistic. In a theoretical sense, all three measures are equivalent. To be more precise, as the number of rows in the predictor matrix goes to infinity, all three measures converge to the same estimate of model significance. However, for any practical regression problem with a finite number of rows in the predictor matrix, each measure produces a different estimate.
 Hosmer-Lemeshow statistic takes an alternative approach to grouping: it groups the predictions of a logistic regression model rather than the model's predictor variable data, which is the Pearson statistic's approach. In the implementation found in the Business Analysis Module, model predictions are split into G bins that are filled as evenly as possible, sometimes called "equal mass binning." 
Chi Square tests the nul hypothesis that the proportions of discontinuous variables estimated from 2 or more independent samples are the same.

Measures of dispersion are descriptive statistics that describe how similar a set of 
scores are to each other The more similar the scores are to each other, the lower the measure of dispersion will be The less similar the scores are to each other, the higher the measure of dispersion will be In general, the more spread out a distribution is,  the larger the measure of dispersion will be
 
 


RESULTS:
15 022 subjects at 165 hospitals
Analyzed up to 8 quarters per site
Beds: 250-500 beds, teaching hospitals, med surg ICUs North America Europe, South America
Most patients came from ED, Pulmonary and abdomen two major sources of infection, had usually 1 acute organ dysfunction, cardiovascular predominantly. 71.5 % septic shock. 

Compliance w the initial 6 hours bundles: increased linearly from 10.9 % first bundle up to 31.3% end of 2 year. Statically significant after the 2nd quarter. 
Compliance w management bundle: 18.4% first quarter increased to 36.1% end of 2 years, Statically significant at 4th quarter.

Mortality rate: adjusted decreased by 0.8% each quarter: drop of 5.4% in 2 years. Unadjusted data: 30.8 % mortality at the end of the 2 years vs. 37% at the beginning.  

Administration of broad-spectrum antibiotics, obtaining blood cultures before and BG < 150: associated w lower hospital mortality.
Measuring lactate not associate w outcome improvement. 
Administration Drotrecogin Alfa within 24 hrs: improved outcome for those in shock
Achieving plateau control: improved outcome
Septic shock: no association between mortality and use of low dose steroids, ability to CVP> 8 or ScvO2 > 70%.

Discussion: 
Bundle improves the overall mortality. The clinical impact of bundle elements or the process itself should be interpreted w caution: e.g. tight glucose control here seems to decrease mortality vs. recent NICE SUGAR study where conflicting results, given the lack of randomization here: not necessarily true. 

Failure to achieve a target might indicate greater severity, so compliance with the attempt alone may falsely indicate that compliance is associated w decreased mortality, not achievement of the goal. 
Attempting to discriminate between failure to achieve target vs. patient’s responsiveness add complexity and subjectivity.
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