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Should hospital-onset Adult Sepsis Event surveillance be routine...
or even mandatory?
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Abstract

Hospital-onset sepsis accounts for 10%-15% of all sepsis cases and is associated with very high mortality rates, yet to date most hospitals have
paid little attention to tracking its incidence and outcomes. This contrasts sharply with the substantial effort that hospitals and regulatory
agencies spend tracking and reporting a limited subset of healthcare-associated infections. The recent development of the Center for Disease
Control and Prevention’s hospital-onset Adult Sepsis Event (ASE) definition, however, provides a validated and standardized mechanism for
facilities to identify patients with nosocomial sepsis using routinely available electronic health record data. Recent data have demonstrated that
hospital-onset ASE surveillance identifies many infections that are largely missed by current reportable healthcare-associated infections and
that are associated with much higher mortality rates. Expanding the breadth of surveillance to include these highly consequential infections
could help identify new targets for prevention and quality improvement and ultimately catalyze better outcomes for hospitalized patients.
More work is needed, however, to characterize the preventability of hospital-onset ASE, develop and validate robust case-mix adjustment

tools, and facilitate widespread uptake in hospitals with limited resources.

(Received 12 January 2022; accepted 19 January 2022)

Sepsis is a leading cause of death, disability, and healthcare costs.!
Although most quality improvement efforts have focused on
patients presenting to the hospital with sepsis,*™® a growing body
of literature highlights the high burden of hospital-onset sepsis.
Between 10% and 15% of all sepsis cases are acquired in hospitals,
translating into >200,000 adult cases annually in the United
States.”” These patients have crude mortality rates of 20%-30%,
twice as high as community-onset sepsis, and they account for
>25% of all sepsis-associated deaths in US hospitals.”!® Patients
with hospital-onset sepsis also have higher rates of ICU admission,
stay in the hospital longer, and incur 3-5-fold greater hospital costs
compared to those with community-onset sepsis.>’

Admittedly, much of the dismal prognosis for hospital-onset
sepsis is likely attributable to its predilection for patients who
are already severely ill.'> However, in a recent comparison of
>95,000 sepsis patients drawn from 136 US hospitals, patients with
hospital-onset sepsis had twice the odds of hospital death
compared to patients with community-onset sepsis, even after
detailed risk-adjustment.!! This finding suggests that differences
in quality of care may also contribute to worse outcomes.
Supporting this concern, a retrospective analysis of sepsis patients
at 4 California hospitals reported lower bundle-compliance rates
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and greater delays in antibiotic therapy for those with hospital-
onset sepsis.'?

Despite these sobering statistics, no national surveillance
system for hospital-onset sepsis has been established. This
situation contrasts sharply with the enormous effort that
hospitals and regulatory agencies spend tracking and reporting a
limited subset of healthcare-associated infections (HAIs). The
Centers for Medicare and Medicaid (CMS) Hospital Inpatient
Quality Reporting Program, for example, requires acute-care
hospitals to report central-line-associated bloodstream infections
(CLABSIS), catheter-associated urinary tract infections (CAUTIs),
a subset of surgical site infections (SSIs), methicillin-resistant
Staphylococcus aureus (MRSA) bacteremia, and Clostridioides
difficile infections to the Centers for Disease Control and
Prevention (CDC) National Healthcare Safety Network
(NHSN) and incorporates them into hospital payment program
metrics.!?

One important difference between these reportable HAIs and
hospital-onset sepsis is that CDC has developed standardized
surveillance definitions for reportable HAIs. In contrast, sepsis
surveillance has traditionally been conducted using hospital
discharge diagnosis codes. These are unsuitable for hospital bench-
marking and quality monitoring, however, because diagnosis and
coding practices for sepsis are variable and are changing over
time.'*"!7 The use of administrative data to track hospital-onset
sepsis is further confounded by the need to rely on the presence
or absence of present-on-admission indicators, which can also
be variably documented and coded.'®
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CDC Adult Sepsis Event Criteria
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Fig. 1. Centers for Disease Control and Prevention
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“Adult Sepsis Event” definition.

Recognizing the need for a more objective method to track
sepsis incidence and outcomes, CDC created the “Adult Sepsis
Event” (ASE) tool kit in 2018 to support hospitals interested in
creating a robust surveillance system using routinely available elec-
tronic health record (EHR) data.!” The ASE definition flags
patients with evidence of presumed serious infection (ie, collection
of blood cultures and >4 consecutive days of antibiotics, or until
1 day prior to death, discharge to hospice, transfer to another
hospital, or transition to comfort measures) plus concurrent organ
dysfunction (ie, initiation of vasopressors, mechanical ventilation,
elevated lactate, change in baseline creatinine or estimated
glomerular filtration rate, increase in baseline bilirubin, or decrease
in baseline platelet count) (Fig. 1). The ASE definition is based
on the framework of sepsis as a suspected infection with concur-
rent organ dysfunction, according to the Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3),%
but it has been optimized for consistent retrospective surveillance
across institutions.?!

The ASE definition was developed by a consortium funded by
the CDC Prevention Epicenters and was applied to EHR data from
>400 diverse hospitals to estimate the US national burden of
sepsis.! The ASE was validated using >500 medical record reviews;
it had better sensitivity, similar positive predictive value, and more
consistent performance over time compared to sepsis diagnosis
codes.? Another important advantage over administrative data
is that the ASE allows for more granular assessment of when a
hospitalization sepsis event occurred."!* An ASE case is deemed
hospital onset if all criteria (blood culture, first antibiotic day,
and organ dysfunction) occurred on hospital day 3 or later. The
hospital-onset ASE criteria performed well in an additional chart
review exercise in 3 hospitals that showed very high positive predic-
tive value for identifying nosocomial infections (as opposed to
delayed presentations of present-on-admission infections). These
infections had high concordance with the Sepsis-3 criteria as well
as the severe sepsis time zero definition used in the CMS Severe
Sepsis/Septic Shock Early Management Bundle (SEP-1) measure. *

Currently, ASE surveillance is purely optional for hospitals
and is not an NHSN metric. But now that this validated and poten-
tially scalable tool is available, should hospitals begin routinely
tracking hospital-onset ASEs? And should this surveillance in fact
eventually become mandatory?

Several arguments support this idea. First, tracking hospital-
onset ASEs provides insight into a much broader array of serious
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nosocomial infections beyond the select HAIs currently mandated
for reporting. Illustrating this point, a retrospective analysis of
282,411 inpatients at 3 Massachusetts hospitals found that 2,301
(0.8%) met hospital-onset ASE criteria while only 1,260 (0.4%)
had CMS-reportable HAIs (Fig. 2a).** Furthermore,
CMS-reportable HAIs were identified in only 15% of hospital-
onset ASEs, and the 29% mortality rates associated with
hospital-onset ASEs far exceeded the average mortality rate for
the CMS-reportable HAI rate of 13% overall (Fig. 2b). Medical
record reviews demonstrated that most hospital-onset ASEs were
caused by  nonreportable = HAIs  including  non-
ventilator-associated, hospital-acquired pneumonia, non-CLABSI
bloodstream infections, and intra-abdominal infections other than
C. difficile infection.

Second, hospital-onset ASE surveillance is optimized for imple-
mentation using routinely captured EHR data. This surveillance
could facilitate more efficient and objective surveillance, in
contrast to some NHSN HAIs (particularly CLABSIs and SSIs) that
require time-consuming and potentially subjective manual
reviews.?#? This change would also align with CDC’s growing
movement toward objective and ideally fully automatable HAI
surveillance including hospital-onset bacteremia, ventilator-
associated events, and electronic definitions for non-ventilator-
associated, hospital-acquired pneumonia.*-28

Third, surveillance of hospital-onset ASEs could help facilitate
process of care reviews for sepsis arising after admission, an area
that remains a large gap in current quality monitoring. Most sepsis
cases currently abstracted for SEP-1 are present on admission, not
only because most sepsis is community-acquired but also because
the measure excludes patients receiving intravenous antibiotics for
>24 hours prior to “time zero.”*® Reliably identifying time zero for
hospital-onset sepsis cases is also much more challenging than for
sepsis present on admission.*® Hospital-onset ASE surveillance can
help flag appropriate cases for detailed review and can also narrow
the approximate timeframe to review specific time-zero criteria.

To be sure, several potential limitations and knowledge gaps
need to be addressed before hospital-onset ASE surveillance
becomes routine. First, the preventability of hospital-onset ASEs
need to be more clearly established. One advantage of the current
definition of reportable HAISs is that they can be tied to specific best
practices known to reduce risk (eg, aseptic central venous catheter
insertion techniques for CLABSISs, diagnostic and antibiotic stew-
ardship for C.difficile, etc). The breadth of conditions flagged by
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Fig. 2. Overlap and outcomes of hospital-onset Adult Sepsis Events (HO-ASE) and reportable healthcare-associated infections (HAIs) in 3 Massachusetts hospitals. Panel A shows
the overall incidence and in-hospital mortality rates of HO-ASE and 6 reportable HAIs (combined) and their overlap. Panel B shows the proportion of HO-ASEs flagged by each of
the 6 reportable HAls versus nonreportable HAls and their associated in-hospital mortality rates. Data were obtained from 282,411 adult patients hospitalized at 3 Massachusetts
hospitals between 2015 and 2018. Among them, 2,301 (0.8%) met hospital-onset ASE criteria and 1,260 (0.4%) had CMS-reportable HAls.* Note. NHSN, National Healthcare Safety
Network; CAUTI, catheter-associated urinary tract infection; CDI, Clostridioides difficile infection; CLABSI, central-line-associated bloodstream infection; MRSA bacteremia,
methicillin-resistant Staphylococcus aureus bacteremia; SSI Colon/TAH, surgical site infection for colon surgery or total abdominal hysterectomy.

surveillance of hospital-onset ASEs, in contrast, may not always
point to clear action items for preventing subsequent cases.
Nonetheless, we believe that opening our collective eyes to the
number and breadth of these severe nosocomial infections is an
important step to identifying unrecognized gaps in care and cata-
lyzing new innovations. Furthermore, hospital-onset ASE
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surveillance should complement, not replace, current HAI surveil-
lance. One possible approach might be to develop a tiered system of
HALI priority based on whether they also triggered hospital-onset
ASE (similar to the tiered approach for superficial vs deep vs organ/
space SSIs). Second, robust risk adjustment tools need to be devel-
oped for standardized hospital-onset ASE rates before any hospital
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benchmarking can be considered. Finally, electronic hospital-ASE
surveillance requires a reasonably sophisticated EHR system and
information technology expertise, and like any automated system
requires periodic audits and validation. However, the CDC ASE
tool kit contains detailed materials to facilitate implementation.
Manual abstraction is also a suboptimal but feasible possibility
for smaller facilities given that hospital-onset sepsis affects <1%
of all hospitalizations.!!

In conclusion, hospital-onset ASE surveillance provides a vali-
dated, standardized mechanism for hospitals to leverage routinely
available EHR data to track many severe nosocomial infections that
are largely missed by current CMS-reportable HAIs. Future work
should focus on characterizing the preventability of hospital-onset
ASEs, developing robust case-mix adjustment tools, and facili-
tating widespread uptake in hospitals with limited resources.
Ultimately, we believe that routine—and even mandatory—
reporting of hospital-ASEs could help elucidate the full spectrum
of serious nosocomial infections, identify new targets for preven-
tion and quality improvement, and catalyze better outcomes for
hospitalized patients.
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