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ABSTRACT
Background: While administrative data suggest increasing incidence of sepsis,
discussion remains on the agreement between administrative (billing) data and true
disease incidence. This is particularly important as 1) billing data depends on clinical
documentation and 2) the recent introduction of a sepsis core measure (SEP-1) by the
Centers for Medicare & Medicaid Services (CMS) linking severe sepsis and septic shock
management bundle to payment programs. We aimed to compare administrative data to
true severe sepsis incidence and outcomes.
Methods: We used retrospective data from an 1171-bed, tertiary, urban academic
medical center with a hospital-wide EMR-embedded sepsis screening program with part
of the infrastructure a rigorous clinical event adjudication process. Data on monthly
incidence (per 100 discharges; January 2012-September 2015), mortality and median
length of stay (LOS) was plotted for sepsis definitions from administrative data described
by Angus, Dombrovskiy, Martin, and Wang, and were compared to clinically adjudicated
severe sepsis/septic shock cases (May 2014-March 2016).
Results: With substantial differences between definitions, the incidence was lowest for
clinically confirmed severe sepsis. Incidences from administrative data increased up to
40.4% (Martin; 2.9-4.1 from January 2012 to September 2015) while true severe sepsis
incidence increased with 26% (1.27-1.60 from April 2014 to March 2016). Sepsis
mortality rates decreased at rates between -43.3% (Dombrovskiy) and -51.3% (Wang) for
administrative data; this decrease was less pronounced for clinically confirmed severe
sepsis (-40.7%). Interestingly, median LOS changes were less pronounced using
administrative data while a substantial increase was noted for confirmed severe sepsis:
median LOS change from 9 to 12 days.
Conclusions: These preliminary data provide an important insight into the mismatch
between sepsis incidence from administrative data versus true incidence of severe
sepsis. While part of the mortality decrease indisputably stems from efforts to screen and
standardize care we believe that the mismatch between true and extracted incidence
may also partly be due to inaccuracies in coding that may follow from suboptimal clinical
documentation. This will affect the sepsis CMS core measure reporting which is
dependent on accuracy and timing of provider documentation to EMR.
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Figure 2. STOP Sepsis timeline. In February 2012, SS
and EMR alert was implemented in ED. Next was 2
inpatient units, followed by 2 additional units, and
followed again in stepwise fashion. Implementation
continued until the program was hospital-wide in late
2013. Sepsis registry was initiated in April 2014.

Figure 1. STOP Sepsis screening protocol.
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Figure 3. Sepsis Incidence Rate per 100 discharges using ICD9 code algorithms and Sepsis Registry.
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 Study design: Retrospective review of sepsis incidence rates and hospital mortality
among adult inpatients over a 4-year period.
 Inclusion criteria: Patients included in the analyses were adults with diagnoses of
sepsis, severe sepsis, or septic shock identified in the Emergency Department or after
admission to hospital in an ICU or inpatient unit.
 Data Collection: A sepsis data registry is pre-populated with EMR data and is
supplemented with event adjudication and rigorous data quality assurance processes.
 Statistics: All statistics were performed using SAS 9.4 (SAS Institute Inc., North
Carolina).
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METHODS

 Implementation of STOP Sepsis campaign in step-wise fashion likely
introduced variation in documentation and coding.
 Documentation of sepsis in the EHR, operational definitions of sepsis by
clinical teams, and sepsis definitions through event adjudication differs within
our hospital and may not reproduce an operational definition at other hospital.
 Analyses were limited to administrative claims datasets (ICD9) compared to
sepsis registry and patient “matches” / “mismatches” were not directly studied.

CONCLUSIONS

Jan‐12

 There are challenges and variability associated with determination of sepsis incidence
through clinical documentation, physician adjudication, and administrative claims data.
 This includes differences in clinical definitions, physiological determinates, operational
alerts through EMR, and incidental “carry forward” documentation in the EMR.
 In 2012, launched STOP Sepsis (SS) – an EHR-based screening and treatment
protocol (Figure 1). The campaign was launched in a stepwise fashion (Figure 2). In
April 2014 we started a sepsis data registry and a sepsis event adjudication process
for agreement on clinical diagnoses and determination of time zero.
 We compared severe sepsis/septic shock incidence rates before and during sepsis
data registry implementation.

LIMITATIONS
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INTRODUCTION

 Incidence rates in administrative data increased up to 40.4% (January 2012 to
September 2015) while true severe sepsis incidence increased by 26% (April
2014 to March 2016) (Figure 3).
 The increase was driven primarily by house-wide SS implementation in late
2012 and introduction of event adjudication process in April 2014.
 Sepsis mortality rates decreased at rates between -43.3% (Dombrovskiy) and
-51.3% (Wang); mortality rate decrease was less pronounced for clinically
confirmed severe sepsis (-40.7%) (Figure 4).
 Median LOS changes were less pronounced using administrative data while a
substantial increase was noted for confirmed severe sepsis: median LOS
change from 9 to 12 days (Figure 5).
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Figure 4. Sepsis Mortality Rate per 100 discharges.

Figure 5. Sepsis Median Length of Hospital Stay (LOS).

 Implementation of sepsis campaign, sepsis registry, and comprehensive event
adjudication process coincided with an increase in ICD9 coding for sepsis.
 We likely introduced an increase of clinical notation of: “confirmed sepsis”
or “possible sepsis” or “treated for sepsis using sepsis care bundle”.
 It is important to appreciate that quality improvement initiatives and
implementation of a sepsis alert system can affect coded sepsis.
 An EMR alert or trigger process that records to clinical documentation as
“possible sepsis” may or may not be confirmed definition by clinician.
 An EMR alert or other clinical decision support system likely has a
prediction algorithm that is different than resulting ICD9/10 coding rules.
 It is likely that other institutions will see similar patterns with the introduction of
ICD10 and the Sepsis Core Measure (SEP-1) as outlined by CMS.
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