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1.0 Background

General surgeons routinely care for soft tissue infections, including cellulitis and abscess.  Necrotizing soft tissue infections, which are both highly lethal and time-dependent, are relatively rare.  Incidence in the United States is approximately 1000 cases per year, or 0.04% among inpatients.1-2  Mortality ranges from 10-35%, with some studies reporting rates as high as 70%.1-5  A clear association exists between lethality of illness and delays in surgical therapy.
Necrotizing soft tissue infections may be difficult to diagnose, however, as signs and symptoms tend to be vague.  The most common presenting symptoms are ‘flu-like’ symptoms, pain out of proportion to exam and local cellulitis.1, 3  There are no definitive imaging or laboratory methods of diagnosis.  The classical findings of necrotizing infections, crepitus and skin necrosis, only occur in 13-31% of patients and frequently skin changes are a late sign.1, 3  Once the diagnosis is made, patients require a combination of very aggressive surgical debridement, broad-spectrum antibiotics and intensive care level support.1-3  Due to the infrequent occurrence, difficulty in recognition, requirements for aggressive surgical excision and intensive support required, many general surgeons and community hospitals may not have the resources to care for these complicated patients.  However, understanding of the severity of disease, as well as when to transfer to a higher level of care, may be difficult.  A common language to understand emergency general surgery processes may facilitate care of these uncommon patients.
In a 2011 study examining treatment and outcomes of patients with necrotizing soft tissue infections at six Texas hospitals, Kao etal. noted ‘for advances to be made in NSTI’s (necrotizing soft tissue infections), a validated classification scheme that correlates to outcome must be developed so that between-center comparisons can be made and multicenter studies can be conducted.’2  The American Association for the Surgery of Trauma recently undertook a multi-year project to address this deficit, not only in necrotizing soft tissue infections but in an array of Emergency General Surgery (EGS) complaints.  Subsequently, a standardized scoring system was developed that was applicable across all EGS diseases.6  In order to validate the model and determine if it was easily used by general surgeons for communication and predicting outcome, a study was performed using the grading scale to evaluate acute colonic diverticulitis.7, 8  However, to verify that the grading scale is applicable and predictive across an array of diseases, a second validation study is needed.  In this instance, we have chosen to validate the scoring system in a multi-institutional study utilizing necrotizing soft tissue infections and, at the milder end of the spectrum, cellulitis and abscess.
2.0 Rationale and Specific Aims

AIM 1:  To determine if a new grading scale for Emergency General Surgery diseases is predictive of outcomes in necrotizing soft tissue infections.
Rationale 1:  The EGS grading scale has previously been validated against acute colonic diverticulitis.  That study demonstrated an adequate inter-rater reliability and that it was predictive of common outcomes of interest.  Acute colonic diverticulitis has a very low mortality, however.  Group consensus in a second validation study is useful and should involve a disease process with a higher incidence of mortality, in addition to outcomes such as complications, readmission, recurrent infection and prolonged ICU stay. 

AIM 2:  To determine if there is adequate inter-rater reliability with a new EGS grading system when applied to necrotizing soft tissue infections.
Rationale 2:  In previous analysis, the EGS grading system had good inter-rater reliability when applied to acute colonic diverticulitis.  However, there was some increased variability noted at lower grades (grades 1 and 2).  This study aims to verify inter-rater reliability with a disease process that also may have some similarities with lower grades.
AIM 3: A third aim of this study is to determine the actual incidence of necrotizing soft tissue infections, as well as abscess and cellulitis, as part of the practice of general surgeons at a tertiary care hospital with Acute Care Surgeons.

Rationale 3:  Management of patients with an array of skin and soft tissue infections can be a time and resource-demanding endeavor.  This study proposes to quantify the volume of these consults and cases and to utilize the EGS grading system to understand patient distribution.
3.0 Inclusion/Exclusion Criteria
Inclusion 

    All patients cared for at the study hospitals over a two year period from January 1, 2013 through December 31, 2014 with an ICD-9/ICD-10 code for soft tissue infection, cellulitis, abscess, necrotizing fasciitis or gas gangrene.  This may be either the primary diagnosis or a secondary diagnosis during the patient’s admission.
Exclusion
    Patients who are pregnant during the target admission will be excluded.  Patients with an advanced directive limiting life-sustaining care will also be excluded from this study.
4.0 Enrollment/Randomization

Sites participating in this study will submit a list of subjects meeting the ICD-9/ICD-10 code criteria to the coordinating PI.  The information sent will include MRN, ICD codes, and date of admission.  This list will be uploaded to a secure REDCap database.  The coordinating PI will then review the list and select the percentage of subjects meeting eligibility criteria for this study.  The PI will send back to the other institutions (via REDCap) a list of subjects on which they are to collect the additional information for this study.  The sites will then post the additional, deidentified information on the AAST website.  
Locally, a retrospective chart review from patients admitted to IU Health Methodist Hospital, 1701 North Senate Blvd, Indianapolis, IN 46202 from Jan 1, 2013 to Dec 31, 2014 meeting eligibility criteria will be performed.  We will then post this deidentified information on the AAST website. There is no randomization procedure included in this study.

5.0 Study Procedures

AIM 1

The first aim of this study is to validate the AAST EGS grading scale for necrotizing fasciitis and skin and soft tissue infections using a retrospective database.

AIM 1 Data & Methods

From a weighted pool of patients, 100 charts will be abstracted for the study. When the target patients are identified, data collection will include age, gender, diagnosis at admission, clinical/radiologic/operative aspects of the infectious process, physiologic parameters to include vital signs and laboratory values, comorbidities and outcome variables such as need for operative excision, complications and mortality.  Statistical analysis will be utilized to determine association with predicted EGS scale grade and outcomes.
AIM 2
The second aim of this study is to verify adequate inter-rater reliability with use of the grading scale using necrotizing fasciitis and skin and soft tissue infections as a test case.
AIM 2 Data & Methods

The medical records department at Methodist University Hospital will be queried for all admissions over a two-year period.  The admissions will then be screened for patients with primary or secondary ICD codes for soft tissue infections, cellulitis, abscess or necrotizing fasciitis.  This data will be used to quantify the incidence of each process in the local population.

AIM 2

The second aim of this study is to validate the AAST EGS grading scale for necrotizing fasciitis and skin and soft tissue infections using a retrospective database.

AIM 2 Data & Methods

Two raters will score each chart evaluated in this study.  The scores provided by raters for the identified patients will be compared to determine the inter-rater reliability with use of the kappa coefficient.
AIM 3
The third aim of this study is to quantify incidence of various skin and soft tissue infections, including necrotizing fasciitis, at tertiary centers practicing an acute care surgery model.

AIM 3 Data & Methods

Over forty codes exist in the ICD-9 system identifying skin and soft tissue infections and necrotizing fasciitis.  These may be included as primary or secondary diagnoses.  In order to accurately quantify the spectrum of disease, the medical records departments at participating institutions will be queried for all admissions from 2013-2014.  These will then be sorted by ICD-9 codes for quantification of disease incidence.
6.0 Reporting of Adverse Events or Unanticipated Problems involving Risk to Participants or Others

There is no anticipated physical risk to the subjects of this study, though loss of confidentiality is a potential risk. Subjects will be assigned a unique identification number that will be used for this study only. The link between the assigned ID number and the subject's identity will be held in the REDCap system, which is accessed by permissions granted by the principal investigator and is accessed by protected login and password.  All data will be stored in REDCap and any paper documentation will be stored in a locked office of the principal investigator.  Any potential breaches in confidentiality will be reported as soon as possible to the Indiana University IRB within 5 working days of the subject breach. 
7.0 Study Withdrawal/Discontinuation

N/A

8.0 Statistical Considerations

SAS 9.3 will be utilized for data analysis.  The initial dataset will be sorted by ICD code and then sampled in a weighted fashion.  All continuous variables will be summarized as means with standard deviations (SD) and medians with inter-quartile ranges (IQR).  Categorical variables will be summarized as proportions.  Binary logistic regression analysis will be used to determine the relationship between patient outcomes and the AAST grade of disease while adjusting for potential confounding factors such as age, gender, race/ethnicity, insurance, comorbidities, and physiologic status at the time of admission.
9.0 Privacy/Confidentiality Issues

· All data will be stored in REDCap.  Any paper documentation generated will be stored in the locked office of the principal investigator.  
10.0 Follow-up and Record Retention

All records produced or collected in connection with this research project shall be retained/stored indefinitely in a locked office or until IU policy allows for its destruction. 
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