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Abstract

Healthcare-associated infections (HAIs) result in substantial patient harm and avoidable costs. Pay-for-performance programs (PFP) through
the Centers for Medicare andMedicaid Services (CMS) have resulted in reductions of HAIs like central line-associated bloodstream infections
(CLABSI) and methicillin-resistant Staphylococcus aureus bacteremia, through robust infection prevention programs and practices. Hospital
Onset Bacteremia and Fungemia (HOB) is proposed as an alternative quality measure for public reporting and PFP, and was endorsed by the
National Quality Forum in 2022. This broadmeasure is designed as an electronic quality measure that avoids manual abstraction and excludes
risk adjustment. HOB would substantially expand the scope of focus of existing bloodstream infection measurement, and is currently being
considered for voluntary reporting in 2025. In this article, we provide arguments for and against adopting HOB as a PFP measure linked to
CMS payments.
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Introduction

Due to the patient harm sustained from healthcare-associated
infections (HAIs), as well as the substantial associated economic
costs, the Institute ofMedicine issued a 2006 report that called for a
pay-for-performance (PFP) mechanism within Medicare that “can
help transform the payment system into one that rewards both
higher value and better outcomes”.1–3 This policy strategy - to
reward performance and disincentivize low value or harmful care -
was integrated into value-based programs, like the Hospital-
Acquired Condition Reduction Program, by the Centers for
Medicare and Medicaid Services (CMS), and penalizes hospitals
that are low performing against a number of publicly reportable
HAIs by withholding payments.4 The introduction of this program
fundamentally transformed HAIs from clinical diagnoses to
standard measures of quality across US hospitals, and drove
facilities to develop robust infection prevention programs focused
on improving patient care. Simultaneously, these PFP measures
became levers of control, front and center in hospital board rooms,
with algorithmic surveillance protocols and significant implica-
tions for the financial and reputational health of healthcare
facilities.

Central line-associated bloodstream infections (CLABSIs), a
core measure of CMS’HAC and value-based payment programs, is
a particularly notable measure given the high morbidity associated

with the diagnosis in comparison with other HAIs (Table 1). Since
the inclusion of CLABSI as a reportable, PFP measure, the
incidence has markedly decreased, representing a clear success for
patient safety over the past two decades.5,6 In large part due to these
reductions, CLABSIs currently represent a minority of nosocomial
bloodstream infections – estimated around 20–30% - and an even
lower proportion among neonates.7–9 In 2013, methicillin-resistant
Staphylococcus aureus bloodstream infections (MRSA BSI) were
added to mandatory reporting, ultimately resulting in further
decreases in nosocomial bloodstream infection events.10 Hospital
Onset Bacteremia and Fungemia (HOB) is proposed as an
alternative quality measure for public reporting and PFP, and was
endorsed by the National Quality Forum in 2022.11 Defined as a
blood culture collected on hospital day ≥4 with growth of a
pathogenic bacteria or fungi, HOB would substantially expand the
scope of focus of existing bloodstream infection measurement, and
is currently being considered for voluntary reporting in 2025.12,13

In this article, we provide the arguments for and against adopting
HOB as a PFP measure linked to CMS payments.

Hospital Onset Bacteremia and Fungemia as a Pay-For
Performance Measure: Pro

HOB vs existing measures

When considering the adoption of HOB as a PFP measure of
bloodstream infections, it is first important to acknowledge the
limitations of CLABSI for this same purpose. CLABSIs, by
definition, are limited to bloodstream infection events contempo-
raneous with indwelling central venous catheters.14 While this is
intuitive when trying to identify patient harm related to the device,
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it presents a challenge of feasibility for surveillance given the
difficulty of establishing a causal relationship between the presence
of the catheter and the bloodstream infection (BSI). Thus, the
process of hospitals determining and reporting CLABSI events
relies upon teams of individuals, often infection preventionists,
applying complex NHSN rules and algorithms and often working
backwards to exclude other sources of BSI first before “settling on”
a CLABSI.15,16 The process followed is heterogeneous across
hospital facilities, filled with inaccuracy due to inexperienced case
reviewers and subjectivity in assessment. Given the financial and
reputational stakes, it is prone to immense bias. Indeed, multiple
statewide studies demonstratedmarked underreporting of CLABSI
events.16–18 A survey of the SHEAResearchNetwork found that the
vast majority of hospital epidemiologists believe that current HAI
quality measures are susceptible to gaming and manipulation,
including CLABSI.19

For cases that are actually reported, the incidence of CLABSI has
declined to levels that limitmeaningful comparison betweenhospitals,
the entire purpose of the CMS Hospital Compare Program.20 In
addition, the lack of automation in this review process requires
substantial investment of time, often by infection preventionists or
hospital quality/patient safety teams, detracting from other work; it’s
estimated that HAI surveillance occupies about one quarter of time
spent by infection preventionists.19,21,22 The cumbersome nature of
CLABSI as a measure, along with its intrinsically biased reporting
system, underlies the push for a better alternative.

Impact of a HOB performance measure

Weighing the merits of HOB as a PFPmeasure, one central tenet is
that nosocomial bloodstream infections are a cause of substantial
morbidity, mortality, and excess healthcare utilization in the
United States (Table 1). Estimates of mortality associated with
HOB events range from 15–30%.23 From the perspective of
hospitals and payors, HOB events are associated with excess cost
due to increased hospital length of stay and readmission rates.7,23

These cost estimates do not include an analysis of the financial
harm to patients who bear the burden of additional costs.24 By
adopting HOB as a PFP measure, focus on quality and cost
containment will expand beyond the devices and surgical
procedures of current HAI metrics, and the commonality of these
infection events will facilitate more effective comparison of quality
between facilities. Research to date has shown that HOB events
arise from a diverse range of sources; most commonly gastroin-
testinal, endovascular, and the respiratory tract.7 Leekha et al.
demonstrated that less than half of hospital-onset bloodstream
infection events due to non-commensal organisms are from
sources that are included in current routine surveillance for PFP
measures, and their prevention is thereby de-prioritized.7,12

The study by Leekha et al. also demonstrated that expansion
from CLABSI to HOB adds surveillance for a substantial
proportion of preventable nosocomial BSI events that are thereby
actionable for improvement efforts. Using an expert panel-
validated HOB preventability rating guide, a study of almost
1800 non-commensal HOB events across 13 hospitals found that
among HOB events with non-commensal organisms, 36% were
considered preventable.7 Of these preventable HOB events, 39%
are currently not included in existing routine surveillance.7

Peripheral IV (PIV) catheter-associated thrombophlebitis is a
key example of BSIs not included in current surveillance. The
infection risk of each PIV is very low, but due to high exposure
from an enormous number of PIV catheters placed each year in the
US, they are estimated to contribute to about half of all catheter-
related Staphylococcus aureus bacteremia events.25,26 Additionally,
a study of real world HOB events at six hospitals utilized root cause
analysis case reviews to identify factors contributing to these
infections and identified opportunities for quality improvement
across a broad range of domains including systems and human
factors.27 There is a clear need, and yet, there is currently no
mechanism for systematic surveillance or structure to incentivize
prevention of these infections.

Much of the ongoing work by hospitals to prevent CLABSIs and
MRSA bloodstream infections can immediately be applied to HOB
prevention efforts, so hospitals will not need to completely shift
strategies.28,29 However, the expansion of surveillance to include
sources of infection beyond specific devices and a limited number
of surgical procedures will inevitably challenge hospital infection
prevention and quality teams due to the high frequency of the
events and the lack of clear prevention strategies for all sources of
infection. It is exactly this challenge that will drive innovative
means of reducing harm among hospitalized patients. Whether it
be through improved blood culture diagnostic stewardship efforts,
optimizing strategies of pathogen bioburden reduction, or even
supplementing surveillance and patient safety with emerging
artificial intelligence models, HOB as a PFP measure will spark a
paradigm shift in HAI prevention, for the benefit of patients and
health systems alike.12,30

Measurement and reporting

For HOB to be successful as a quality measure, careful
consideration is needed to define inclusion and exclusion criteria
to best measure preventable harm, reflect healthcare quality, and
avoid excess penalization due to imbalances in risk incidence
across facilities. In the aforementioned study, Leekha et al.
identified characteristics of HOB events that are of very low
preventability—most notably neutropenia—which can be applied
as exclusion criteria for a PFP measure. Additional research has

Table 1. Comparison of impact of hospital-onset bacteremia and selected existing hospital-acquired infection measures

HOB CLABSI MRSA Bacteremia CAUTI SSI

Annual Incidence (cases/year) 102,361–120,00923 23,38954 9,83054 20,23754 22,41654

Mortality (relative risk) 3.2055 3.7755 3.556 1.5057 3.3257

Excess LOS (days) 13.855 16.855 9.256 0.6358 11.255

Attributable Cost per case (USD) $35,31055 $49,40055 $30,99859 $13,79357 $28,21957

Preventability 41%7 65%60 80%61 70%60 55%60

HOB, hospital-onset bacteremia; CLABSI, central line-associated bloodstream infection; MRSA, methicillin-resistant Staphylococcus aureus; CAUTI, catheter-associated urinary tract infection;
SSI, surgical site infection; LOS, length of stay
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already provided the ground work for appropriate risk adjustment,
including benchmarking of blood culture utilization, electronically
available comorbidities, the preventability of various HOB sources,
and socioeconomic determinants of health outcomes that are
critical for inclusion to avoid over-penalization of academic and
safety-net hospitals.31–34

One of the greatest strengths of HOB as a quality measure is its
simplicity. Requiring only time from admission and blood culture
results, HOB events can be easily identified without the need for
manual review and adjudication and are amenable to automation.
HOB is under development as one of the CDC’s first digital quality
measures, as part of its broader Data Modernization Initiative.35

Utilizing a platform known as Fast Healthcare Interoperability
Resources—or FHIR - this automation will facilitate more real-
time surveillance and data collection at the patient level. Outside of
the US, scaled automation was already demonstrated across a
multi-year period in four Dutch hospitals.36 Automated data
transfer will allow the application of exclusion rules or risk
adjustment to be performed after data collection, thereby liberating
hospital-based teams from the labor and bias inherent to CLABSI
surveillance.35

Financial incentive

While the expansion of HAI surveillance and public reporting
helps to understand the scope of the problem, linkage to payment
will provide the incentive for improvement. Once CMS enacted its
HAC program for specific HAIs in 2008, there was an observed
reduction in CLABSI and CAUTI rates over the subsequent two
years, as well a modest reduction in orthopedic surgical site
infections which was observed across all patients, not justMedicare
recipients for whom the payment penalties apply.37–39 Current
financial health measures of hospitals, with razor-thin operating
margins, imply that payment incentives will continue to be
effective methods of driving change.40 And while not all PFP
measures have been effective or come without unintended
consequences (e.g., the impact of the SEP-1 bundle on broad-
spectrum antibiotic prescribing), the objectivity of the HOB
outcome along with appropriate risk adjustment will mitigate
detrimental effects.41–44

Hospital Onset Bacteremia and Fungemia as a Pay-For
Performance Measure: Con

HOB vs existing measures

Mandatory CLABSI reporting has had a positive impact on clinical
outcomes and appropriate catheter utilization. Transition to
reporting HOB will dilute the focus on appropriateness of vascular
access and associated harms including infection, thrombosis,
vascular injury, extravasation, pain, and inappropriate blood
sampling. The serious setbacks in CLABSI reduction as a result of
the COVID-19 pandemic are a clear indication that shifting the
focus away from existing HAI measures and reporting can have
rapid and significant patient safety consequences. The CDC
suspended reporting requirements in the early months of the
pandemic; when reporting resumed, there was a dramatic 45%
increase in the standardized infection ratio nationally in the first
quarter of 202161. This strongly suggests that a decrease in
surveillance, staffing challenges, and clinical practice changes can
quickly result in an increase in CLABSI events. Retiring CLABSI
reporting in favor of HOB could erode years of progress in central
venous catheter-related harm reduction.

Impact of a HOB performance measure

There is no existing evidence that implementing a HOB measure
leads to better patient outcomes when added to existing HAI
programs. The goal of HAI reporting programs is to improve care
through specific prevention strategies. The National Quality
ForumHospital-Onset Bacteremia and Fungemia Playbook directs
institutions to perform a literature search to identify HOB best
practices, find gaps between current state and evidence-based
practice, and compare current performance against existing
benchmarks.45 However, no implementation literature, evidence-
based guidelines, or benchmarks for HOB exist. This begs the
question of how a more generalized HAI measure without
accompanying strategies or prevention tools will drive better
outcomes. NQF directs institutions to use existing HAI bundles,
but these offer little benefit beyond existing ongoing HAI
prevention activities and suggest HOB measurement would result
in limited real-world impact.

Only a fraction of HOB events are preventable; potentially a
lower proportion than other current HAI measures (Table 1).7

Leekha et. al. demonstrated that of all HOB events, gastrointestinal
source was most frequent (35%), of which a third were due to
mucosal barrier injury.7 These events were considered by reviewers
to have low preventability. Furthermore, the secondmost common
source was endovascular (32%); of these, 77% were CLABSI that
would have been captured by current reporting and 23% were due
to Staphylococcus aureus, another existing HAI measure. In their
sensitivity analysis, Leekha et. al. identify only 19% of non-
commensal HOB events that were considered very likely
preventable by reviewers. On multivariate analysis, non-commen-
sal HOB events were considered more likely to be preventable if
originating from intravascular catheters, indwelling urinary
catheters, or surgical site infection; most of these events are
already captured by existing HAI reporting. Conversely, neutro-
penia, immunosuppression, gastrointestinal, bone/joint, or
unidentified sources had a lower likelihood of being rated
preventable. These risk factors will vary greatly across institutions
and populations, and there is no proposed mechanism to capture
or adjust for these factors in the newHOBmeasure. Together, these
limitations make the HOB measure poorly actionable and
comparable across institutions and care settings.

HOB is designed to be a dCQM that will require less infection
preventionist effort and time than current HAI measures. As
designed, however, there is limited opportunity to analyze
additional information on preventability, risk factors, and source
to create actionable data. The NQF HOB playbook acknowledges
organizations will need to collect and track a host of other data
elements to make the HOB measure meaningful and suggests
training a data coordinator with specialty training, like an infection
preventionist.45 Consequently, the adoption of HOB may not
result in infection preventionists having less surveillance-based
work or more time to focus on supporting healthcare teams.

Measurement and reporting

Bacteremia from a wide variety of primary sources can occur in or
outside of the healthcare environment with serious clinical
consequences. While some events in the healthcare setting are
clearly iatrogenic and represent opportunities for improvement,
others are clearly a result of an underlying disease process and
prevention is unlikely. It is well-established that existing HAI
measures like CLABSI have limitations such as attribution, true
preventability and over-diagnosis.46 The same limitations exist for
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HOB, but to a greater extent in the absence of any risk adjustment
strategy or attribution assessment. Adoption of a non-risk adjusted
HOB measure is likely to disincentivize providers from accepting
HOB as a true measure of preventable harm worthy of improve-
ment. Furthermore, existing CLABSI criteria fail to adequately
adjust for certain patient populations, clinical scenarios, and level
of care (gastrointestinal sources, immunosuppression, intra-aortic
balloon pumps, patient-related manipulation or refusal of
maintenance, extremely premature newborns, stepdown level of
care). If the current CLABSI definition and risk adjustment fail to
account for these factors, expanding measurement to all
bacteremia and fungemia events with no risk adjustment would
inevitably lead to conflict and poor engagement.

Institutions that provide long-term acute care, subacute
rehabilitation, or care for other chronically ill populations or the
under-insured are likely to be disproportionately impacted by
HOB reporting in the absence of risk adjustment for comorbid
conditions. Prior studies have shown that PFP HAI programs
disproportionately penalize safety net hospitals rather than
funding additional prevention resources to address their unique
needs.47 HOB will worsen existing disparities for these facilities
rather than supporting HAI prevention efforts.

Seasonal effects and climate-related factors are associated with
increases in bacterial and fungal bloodstream infections.48

Respiratory viral illness (e.g. COVID-19, influenza) is associated
with bacterial superinfection, and incidence of viral illness is often
seasonal or cyclical.49,50 Without adjustment for or consideration
of respiratory illness patterns and other seasonal changes, there will
be temporal and geographic disparities in HOB rates.

Financial incentive

Existing PFP programs have resulted in controversial strategies to
avoid penalties associated with HAI, including CLABSI.51 Similar
to questionable strategies employed to reduce CLABSI rates,
reduction of HOB rates by avoiding blood cultures altogether,
obtaining low volume of blood, or initiation of empiric broad
antimicrobials prior to sending blood cultures is likely. Wemay see
a drop in blood cultures acquired and a concurrent rise in empiric
prescribing without an effective mechanism to account for blood
culture frequency. This poses a serious risk of patient harm and
antimicrobial resistance (AMR) including increased incidence of
multidrug-resistant organisms, C. difficile infection, and delayed
identification and appropriate treatment of pathogens.

It is important to learn from previous unsuccessful infection-
related metrics, such as pneumonia and sepsis, and the resulting
unintended consequences for antimicrobial stewardship and AMR
reduction efforts.52,53 While antimicrobial utilization (AU)
reporting has been suggested as a mechanism to prevent
inappropriate antimicrobial prescribing after HOB implementa-
tion, this is unlikely to be the case. AU benchmarking is not
available and is not a part of any PFP programs; therefore, it is
unlikely to deter hospitals from over-utilizing antimicrobials in
response to HOB implementation.

Recommendations

A HOB measure has the potential to enhance safety and develop
new improvement strategies for preventable HOB events.
However, to achieve this goal, we recommend several adjust-
ments to the measure. Risk adjustment for patient factors and
exclusion of low-preventability events will be critical for
engagement. Blood culture utilization should be included as a

required balancing measure with HOB reporting. Both HOB and
blood culture utilization benchmarks should be determined after
an appropriate period of measure reporting; such benchmarks
must be established before HOB can be considered as a pay-for-
performance measure. CLABSI should not be considered for
retirement until more is known about HOB benchmarking and
impact. HOB-specific toolkits and improvement strategies will be
required to successfully support institutions in reducing HOB
incidence; funds allocated to HOB prevention implementation
science would be beneficial in establishing best practices and
prevention tools.
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