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Background:

The fact that trauma systems save lives has been indisputably established.  Recent reports, including the Comprehensive Assessment of the Florida Trauma System (Durham, et al Annals of Surgery, June 2006), apply robust statistical analysis to define a reduction of mortality risk somewhere between 15% and 25% for injured patients treated at designated trauma centers.  A major component of these studies has been the application of a system of risk stratification using the International Classification Injury Severity Score (ICISS).  This methodology computes a probability of survival (Ps) for an individual patient by using ICD-9-CM discharge diagnoses, thereby enabling comparison of trauma centers to non designated trauma centers that do not maintain trauma registries.

How is the ICISS Ps calculated?

Each ICD injury diagnosis has a survival risk ratio (SRR) that is defined by analysis of whatever population is determined to be the index population.  The SRR for each diagnosis is determined as the one minus the mortality rate for that diagnosis in the index population.  Thus, if the index population contained 300 patients with grade IV liver laceration (ICD 864.04) and 100 of these patients died, then the SRR for 864.04 would be .67 [1-(100/300)]. The Ps is the product of the SRR for each trauma diagnosis (ICD 800 – 959).  A patient with a fractured liver, cerebral contusion, and broken femur would have a Ps equal to the SRR of the liver injury (.67) times the SRR of the brain injury (.81) and times the SRR of the femur injury (.92).  The Ps would equal .67x.81x.92 = .499. (These are fictitious SRRs, so don’t try to look them up!)  

Where did the ICISS come from?

The group at the University of North Carolina first devised the system using the North Carolina State Trauma Registry to define SRRs.  They have done extensive work in analyzing the functionality, validity, inter-rater reliability, and applicability of the system.  Significant findings include:
1. The ICISS also reflects intensive care utilization.

2. Given the asymptotic slope of a product of a large series of fractions (SRRs), only the worst three need be used to calculate an accurate Ps.

3. Although a perfect table of SRRs would be built from analysis of isolated injuries so the any mortality that occurred would be attributable to only that injury, the incidence of such injuries is so low that reliable SRRs based on adequate numbers would be almost impossible to produce.  Because injury tends to occur in specific, predictable patterns, the “synergy” of common combinations emerges from large index populations and reflects the natural history of the injury in a more relevant manner.

4. Because various injuries or combinations of injuries have commonly associated physiologic derangements, and the SRRs for these injuries reflect this derangement, calculation of a Ps as a risk stratifier adequately accounts for the physiologic characteristics commonly associated with specific anatomic diagnoses.
What other population characteristics affect SRR calculation?

Analysis of over 1.2 million injury diagnoses recorded in the Florida AHCA database demonstrates three discrete populations based on patient age.  These are children (age <16 years), adults (age 16-64 years) and elderly (age >64 years). As the State of Florida Trauma Registry (STR) is rebuilt as a web based tool, the system will be designed to apply the appropriate SRR based on patient age.

What “index” population will be used in Florida?

From a biostatistical perspective, the larger the index population, the more accurate will be individual SRRs.  Comparison of ICD codes used to define trauma patients with those submitted by registrars from state designated trauma centers to the STR indicates a congruence of approximately 85%.  This, in concert with the policy of application of the worst three diagnoses should provide an accurate and objectively auditable system for calculation of Ps by the STR.  As the volume of patients in the STR grows it may provide the index population. Other candidates are the National Trauma Databank, or other large regional datasets.
The “glitch” bill adds use of ICISS as the risk stratification process to determine allocation of traffic fine revenue to trauma centers.  How will this work and how will data be validated?

One of the major advantages of ICISS is its basis in ICD discharge diagnoses.  The process of fine revenue allocation is defined in statute as follows:


Part I: 20 % distributed equally to TC with matching local funding,


Part II: 40% based on volume of trauma patients treated, and 


Part III: 40% based on proportion of severe (and presumably more costly) injury treated.

Using ICISS SRR, a “trauma patient” can be objectively identified as any patient with a discharge diagnosis between 800 and 959 that has a SRR< .99.  This eliminates the issues of triage variability among regions, as well as transfers.  If the patient has a diagnosis that qualifies as above, the patient counts for Part II.

Determination of patients qualifying for calculation of Part III will likewise be driven by ICISS Ps, using a threshold of Ps<.75 as indicative of severe injury.  Both the Part II threshold of SRR<.99 and the Part III threshold of Ps<.75 can be adjusted periodically as needed.

Data can be validated for individual hospitals by a process that confirms an exact match of these and other critical fields between the hospital registry and the hospital’s data in the state registry.  A predefined, password accessible report will enable periodic confirmation of data match between the hospital and state registry.

Application of the ICISS system enables the allocation process to be driven by a simple mathematic model defined below.

For a given amount (X) to be distributed at whatever interval is determined by DOH, an individual hospital’s share is:

· 20 % of X divided by the number of hospitals with matching funds.  If the hospital qualifies it will receive this portion.
· 40% of X times the proportion of that hospital’s qualified trauma patients (ICD 800 – 959 and SRR<.99). The proportion of each hospital’s patients is an automatic process that is dynamically updated every time a patient is added to the STR.
· 40% of X times the proportion of that hospital’s qualified severely injured trauma patients (Ps<.75). The proportion of each hospital’s severely injured patients is also an automatic process that is dynamically updated every time a patient is added to the STR.
The attached XLS file demonstrates the model applied through three quarters, assuming $1 million distributed per quarter and two more hospitals achieving matching funding in Q3.  You can change patient numbers for any of the hospitals and see the effect on the “totals” page.  The “Proportion Severe” column is an example of a state audit process. StateDisModelV2.xls
Every variable in this model is objective and auditable.  Each hospital can run a match of its registry data with that recorded for it in the STR.  If its status for matching funds changes, this simply changes the proportion applied in Part I.  At any time a hospital can query the system to determine its expected portion of a dollar to be distributed at the next interval.  Since the number of dollars will change the actual distribution will be predicated on what fine revenue is available.
The state variables include:

Choice of index population for SRR determination,

SRR threshold for trauma patient determination, and

Ps threshold for severe injury determination.

Immediate trauma system performance metrics from this include:


Comparison among TC of vent days, ICU days and patient disposition.

Analysis of trends in proportion of trauma patients to severely injured patients, and

Identification of best practice by analysis of the above for specific common combinations or mechanisms of injury.

As the STR evolves, linkage of BSCIP patients and EMSTAT data will become even more effective in driving continuous quality improvement.

