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Introduction

e The text and figures that follow constitute a high-level assessment of data reported to the National
Healthcare Safety Network (NHSN) combined with data from other sources the Centers for Disease Control
and Prevention uses, reflecting on several years of national progress toward elimination of major
healthcare-associated infections (HAIs) in acute care hospitals.

e To bridge understanding over the 2014 to 2015 transition between baselines and protocol changes, an
advance look at 2016 national standardized infection ratios (SIRs) is included, calculated using both 2015
and historical baselines and models.

Central Line-Associated Bloodstream Infection (CLABSI)

Prevention Highlights

e Hospitals have made significant progress in preventing CLABSIs-nationally, there has been a roughly 50%
drop in CLABSIs between 2008 and 2016. (Figures 1 and 2)
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Figure 1. Changes over time in CLABSI SIR in US hospitals using 2006-8 baseline,
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Figure 2. Changes over time in CLABSI SIR in US hospitals using 2015 baseline,
NHSN 2015-2016
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e This progress reflects outstanding collaborative efforts among healthcare providers, supported by national
prevention efforts led by CDC, state health departments, the Agency for Healthcare Research and Quality
(AHRQ) Comprehensive Unit Based Safety Program (CUSP), and Centers for Medicare and Medicaid
Services (CMS) Quality Improvement Networks and Organizations and Hospital Engagement Networks.

e Combined with declining SIRs, which change in relation to the number of CLABSIs per central line days,
declines in the device (i.e. central line) use ratio (Figure 3: measured as central line days per patient days) on
wards and especially neonatal intensive-care units (NICUs), highlight the net benefit to patients afforded by
both safer and reduced central line use. Carefully determining the necessity of central lines before insertion
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is a CLABSI prevention strategy.

Figure 3 . Changes over time in central line utilization rate in US Hospitals, 2010-2016
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Measurement Background

The national target set by the U.S. Health and Human Services (HHS) in the National Action Plan to Prevent
Health Care-Associated Infections: Road Map to Elimination (HAI Action Plan) was a 5-year, 50% reduction
in SIR from the baseline in 2008-9 with a new metric set (with a 2015 baseline) for another 50% reduction by
2020 (ODPHP National Targets and Metrics
(https://web.archive.org/web/20181207080559/https://health.gov/hcq/prevent-hai-measures.asp) ).
In 2013 the national performance was just shy of the HAI Action Plan target with a 47% reduction in the
overall SIR; however, reductions exceeded this target in 2014 with a 51% reduction in SIR from the 2006-
2008 baseline.

The increase from 2014 to 2015, measured using the 2006-8 baseline, was caused by changes in the
surveillance protocol as described in the report entitled, National 2015 Standardized Infection Ratios (SIRs)
Calculated Using Historical Baselines. The 10% overall decline in the 2016 SIR compared to the 2015 SIR
recorded using the 2015 baseline (Figure 2), combined with previous yearly declines, supports a likelihood
that the 2014 to 2015 increase was solely due to the surveillance protocol change.

There was a leveling off in the magnitude of SIR declines from 2012-14 that was more pronounced on wards,
to which the majority of CLABSI reported to NHSN were attributed in 2015 (Figure 4).

Both earlier reports (Fagan R et al. ICHE 2013
(https://web.archive.org/web/20181207080559/https://www.ncbi.nlm.nih.gov/pubmed/23917902) and
VitalSigns Making Health Care Safer Reducing bloodstream infections  [PDF - 275kB] ), and more recent
unpublished data, suggest that, at least among adult intensive care unit (ICU) patients, declines in CLABSIs
caused by Staphylococcus and Enterococcus spp. have outpaced declines in infections caused by gram
negative and fungal pathogens.
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Figure 4. Proportion of CLABSIs by location in US hospitals, NHSN 2015 (N=26,029)
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* Dynamics in the microbiology of CLABSIs, along with lagging declines on wards where central lines are on
average in place longer than ICU central lines, suggest prevention successes due primarily to improved
central line insertion practices.

Additional Prevention Data

e Datafrom CDC'’s hospital HAI point prevalence surveys, conducted in collaboration with the Emerging
Infections Program, show significant reductions in overall HAI prevalence and central line prevalence
between 2011 and 2015. The percentage of patients with blood stream infections (not limited to CLABSI)
was similar in the 2011 survey and the 2015 survey (Magill S et al. IDWeek 2017
(https://web.archive.org/web/20181207080559/https://idsa.confex.com/idsa/2017/webprogram/Paper63
280.html) ).

Next Steps

e Despite significant prevention success through improved central line insertion practices, with at least eight
year-to-year declines in location-specific and overall SIRs between the 2006-8 baseline and 2016 (Figures 1
and 2), there is need to expand prevention through improved maintenance of central lines and other
strategies.

e Resources to prevent CLABSIs include:

o Resources for patients and providers and hospital prevention toolkits
o Targeted Assessment for Prevention (TAP) strategy and TAP CLABSI implementation guide
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Catheter-associated Urinary Tract Infection (CAUTI)

Prevention Highlights
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e After some early lack of progress, there have been steady declines in CAUTIs over the past few years. The
gains have been most marked in non-ICU locations, but recent years have seen progress in ICUs as well.

¢ Although CAUTIs that include those caused by yeast declined on wards from 2012 through 2014, they failed
to decline in ICUs, where they increased and then remained elevated from 2012 through 2014 (Figure 5).
However, using the more clinically-relevant CAUTI definition that no longer includes yeast, and applying this
retrospectively as well as in the new baseline, there have been consistent year-to-year declines in CAUTIs in
both ICUs and wards from 2012 through 2016 (Figures 6 and 7)

Figure 5. Changes over time in CAUTI SIR in US hospitals using 2009 baseline,
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Figure 6. Changes over time in CAUTI SIR in US hospitals using 2015 baseline,
NHSN 2015-2016
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Figure 7. Changes over time in non-yeast CAUTI SIR in US hospitals using
2009 baseline, NHSN 2009-2016
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¢ Collaboration between CDC, CMS, AHRQ and the Office of the Assistant Secretary of Health driven by the
Agency Priority Goal process helped inform and drive targeted prevention efforts.

¢ Combined with declining non-yeast CAUTI SIRs, which change in relation to the number of CAUTIs per
urinary catheter days, declines in the device (i.e. urinary catheter) use ratio (Figure 8: measured as urinary
catheter days per patient days) highlight the net benefit to patients afforded by both safer and reduced
urinary catheter use. Reducing unnecessary urinary catheter use is a key prevention strategy for CAUTI.

Figure 8. Changes over time in catheter utilization ratio in US hospitals, 2010-2016
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Measurement Background

e The HAI Action Plan reduction target was a 5-year 25% reduction in SIR from the baseline to 2013 with the
new metric set (with a 2015 baseline) for another 25% reduction by 2020 (ODPHP National Targets and
Metrics (https://web.archive.org/web/20181207080559/https://health.gov/hcg/prevent-hai-

measures.asp) ).
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¢ |[n 2015 there was a marked (i.e. 43%) decline from 2014 in the SIR calculated using the 2009 baseline
(Figure 7). This decrease was caused by changes in the surveillance protocol as described in the report
entitled, National 2015 Standardized Infection Ratios (SIRs) Calculated Using Historical Baselines.

e The retrospective removal of yeast from CAUTI reports from 2009 through 2014 (Figure 7) shows that
reductions in wards, to which a slight majority of CAUTIs were attributed in 2015 (Figure 9), were more
pronounced. However, there were also declines in the ICU SIR resulting in successive yearly relative declines
of 6-8% in the revised overall CAUTI SIR from 2012 through 2014.

Figure 9, Proportion of CAUTIs by location in US hospitals, NH5N 2015 (28,712)
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e The 5-6% relative decline in overall SIR between 2015 and 2016 using both the 2015 and 2009 baseline
with yeasts removed (Figures 6 and 7), suggests there likely was a true decline in CAUTI SIR between 2014
and 2015. However, the true decline was likely still less than the 17.1% relative decline shown in Figure 7
after the removal of yeast using the 2009 baseline—this 17.1% was potentially still inflated by surveillance
protocol changes other than simply the removal of yeast.

e Assuming that the 2014 to 2015 decline, without any surveillance artifact, was similar to the declines for
each of the previous two and one following year (i.e. 5-8% per year), the 25% HAI Action Plan Reduction
Target from the 2008 baseline was achieved for clinically relevant CAUTI at least by 2016, if not by 2015.

Additional Prevention Data

e Datafrom CDC'’s hospital HAI point prevalence surveys show significant reductions in UTI prevalence and
urinary catheter prevalence between 2011 and 2015 (Magill S et al. IDWeek 2017
(https://web.archive.org/web/20181207080559/https://idsa.confex.com/idsa/2017/webprogram/Paperé3
280.html) ).

Next Steps

e Continued prevention efforts, employing strategies to both reduce the risk of CAUTI per urinary catheter
day (e.g. good urinary catheter care and careful CAUTI diagnosis) and reduce unnecessary urinary catheter
use, will be needed in ICUs as well as in wards.
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e Resources to prevent CAUTI include:
o Resources for patients and links to guidelines and strategies
o Targeted Assessment for Prevention (TAP) strategy and TAP CAUTI Toolkit Implementation Guide
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Surgical Site Infections (SSls)

Prevention Highlights

e There have been declines in both specific (Figures 10 and 11) and broad measures (Figure 12) confirmed by
recent prevalence survey findings—however progress may be slowing for SSl following some procedures

(Figure 12).

Figure 10. Changes over time in abdominal hysterectomy $5I SIR in US hospitals using 2006-8
baseline, NHSN 2010-2016
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Figure 11. Changes over time in abdominal hysterectomy S5l SIR in US hospitals using 2015
baseline, NHSN 2015-2016
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Figure 12. Changes over time in S5I SIR after any of 10 surgical care improvement project
procedures in US hospitals using 2006-8 baseline, NHSN 2010-2014
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Measurement Background

14

e The HAI Action Plan Reduction target was a 25% reduction in admission and readmission SSl [i.e., national
SIR for SSI = 0.75] for Surgical Care Improvement Project (SCIP) procedures from 2008 to 2013 with the
new metric set (with a 2015 baseline) for another 30% reduction by 2020 (ODPHP National Targets and
Metrics (https://web.archive.org/web/20181207080559/https://health.gov/hcg/prevent-hai-
measures.asp) ). Foralist of the 10 SCIP procedures see Progress Toward Eliminating Healthcare-
Associated Infections - October 2012  [PDF - 382]
(https://web.archive.org/web/20181207080559/https://health.gov/hcq/pdfs/ssi2012.pdf)

e The SCIP procedure SIR was first calculated in 2010 using a 2008 baseline and most recently available for
2014 (Figure 12). After an initial decline from 2008 and 2011, this SIR was level through 2014.
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e Between 2013 and 2015 multiple surveillance protocol changes confounded the trajectory of the SIR for
SSls following colon surgeries, making progress difficult to track—data not shown. These protocol changes
are described in the report entitled, National 2015 Standardized Infection Ratios (SIRs) Calculated Using
Historical Baselines.

e There have been year-to-year declines in the SIR of SSls following total abdominal hysterectomy for four of
the 6 years between 2010 and 2016 (Figures 10 and 11).

Additional Prevention Data

e Datafrom CDC’s hospital HAI point prevalence surveys show significant reductions in overall SSI (i.e. not
limited to 10 SCIP procedures or SSI following a specific procedure) prevalence between 2011 and 2015
(Magill S et al. IDWeek 2017
(https://web.archive.org/web/20181207080559/https://idsa.confex.com/idsa/2017/webprogram/Paperé3
280.html) ).

Next Steps

¢ Building upon the historic
(https://web.archive.org/web/20181207080559/https://jamanetwork.com/journals/jama/fullarticle/18612
8) and possibly ongoing impact of implementing general (i.e. SCIP) strategies to prevent SSls broadly,
future declines in SSI will require collaborative efforts with the surgical community to develop innovative
prevention strategies directed at specific procedures.

e Resources to prevent SSls include:
o Resources for patients and links to strategies
o Recent guidelines
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Methicillin-resistant Staphylococcus aureus Bacteremia (MRSA Bacteremia)

Prevention Highlights

e There has been major progress since 2005 in preventing MRSA bacteremia due to declines in hospital-onset
and community-onset, healthcare-associated bacteremia (Figures 13-16). However, declines are slowing in

these areas.
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Figure 13. Changes over time in hospital-onset MRSA bacteremia SIR in US hospitals using 2011
baseline, NHSN 2011-2016
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Figure 14. Changes over time in hospital-onset MRSA bacteremia SIR in US hospitals
using 2015 baseline, NHSN 2015-2016
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Figure 15. Changes over time in MRSA bloodstream infection (BSI) rates,
Emerging Infections Program surveillance area, 2005-2014 (9 sites)
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Figure 16. Changes over time in MRSA BSI counts,
Emerging Infections Program surveillance area, 2009-2015 (6 sites)
2508)
l‘.‘
ll“‘
2000 .“'-\‘_
h"-.
h‘q—-
S ————
. s - l-.,__ -
LB - e T e oy
d
1000
500

L0059 L010 4011 2012 £013 2014 2015

=+sp+ = Community assaciated . Hipipital o noest =g Healthcare saocisted community onset

¢ An assessment of MRSA bacteremia events reported to NHSN demonstrates over 80% of reported events
had their onset in the community in 2015 (Figure 17). Although a subset of community-onset events are
used for risk adjustment, hospital-onset events are the outcome measured by the SIR.

e There has been little or no decline in community-associated MRSA bacteremia (Figures 15 and 16),
suggesting a need for a comprehensive, multidisciplinary community-based public health approach to
prevention of invasive infections caused by this common skin organism that can transmit in communities.
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Figure 17. Proportion of MRSA bacteremia events by type of onset, NHSMN 2015 (N=72,852)
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¢ Much of the progress in preventing MRSA bacteremia reflects progress in preventing insertion-related
CLABSIs (see CLABSI discussion above).
Measurement Background

e The HHS HAI Action Plan reduction target was a 25% reduction in SIR from the 2010-2011 baseline to 2013
with the new metric set (with a 2015 baseline) for another 25% reduction by 2020 (ODPHP National Targets
and Metrics (https://web.archive.org/web/20181207080559/https://health.gov/hcg/prevent-hai-
measures.asp) ).

¢ Bytheendof 2014 there had been a 13% decline in the SIR from the 2011 baseline with a 4% decline
between 2012 and 2013 and a 5% decline between 2013 and 2014 (Figure 13).

e Between 2014 and 2015 there was an 8% increase in the SIR using the 2010-2011 baseline due to changes
in the surveillance protocol as described in the report entitled, National 2015 Standardized Infection Ratios
(SIRs) Calculated Using Historical Baselines.

e Using the 2015 baseline, there was a 5% decline in SIR between 2015 and 2016 (Figure 14). Although the
data are not shown in this report, there was a slow continuous decline in the unadjusted NHSN crude rate of
hospital-onset MRSA bacteremia (the outcome represented by the SIR) from 2012 through 2016, ranging
from 0.61 cases per 10,000 patient days to 0.55 cases per 10,000 patient days, with no increase in 2015.

e Despite a small (about 7%) increase in the number of hospital-onset MRSA bacteremia cases reported to the
Emerging Infections Program between 2014 and 2015 (Figure 16) these data suggest that, had there been
no surveillance protocol changes, there would have been yearly prevention progress reflected in the SIR
through 2016, or at least no significant increases, including 2014 to 2015.

Additional Prevention Data

e The Emerging Infections Program has been monitoring healthcare and community invasive MRSA infections
in select communities in 6-9 states since 2005.

e EIP datademonstrates declines in community-onset, healthcare-associated MRSA bacteremia through
2015 and hospital-onset MRSA bacteremia through 2014 (Figures 15 and 16). The years 2005 through 2008
had a reported decline of 11.2% in hospital-onset and 6.6% in community-onset, healthcare-associated
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MRSA bacteremia (Kallen AJ et al. JAMA 2010
(https://web.archive.org/web/20181207080559/https://jamanetwork.com/journals/jama/fullarticle/18638

5) ).

Next Steps

e CDC is exploring ways to better report information on community-onset MRSA bacteremia events to help
drive prevention.

* New prevention strategies for preventing non-CLABSI MRSA bacteremia are needed, as well as strategies
for preventing community-associated MRSA bacteremia.

e The transmissible nature of MRSA underscores the need for public health focused prevention efforts that
span the full continuum of healthcare and the community.

e Resources to prevent MRSA bacteremia:
o Information from prior guidelines and toolkits for preventing healthcare MRSA.
o General information for prevention of MRSA in the community.
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Clostridium difficile Infection (CDI)

Prevention Highlights

e The NHSN SIR, which accounts for the sensitivity of different diagnostic test types, suggests intermittent,
slow progress in preventing hospital-onset CDI (Figures 18 and 19). The most recent pace of progress (i.e.
8% from 2015 to 2016) needs to remain steady or increase to meet national prevention goals for hospital-
onset CDI in 2020.

e Crude rates of healthcare-associated CDI are decreasing (Figure 20), which largely reflects declines in
nursing home-onset infections (data not shown), along with some declines in hospital-onset CDI.
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Figure 18. Changes over time in hospital-onset CDI SIR in US hospitals using 2010-2011
baseline, NHSN 2011-2016
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Figure 19. Changes over time in hospital-onset CDI SIR in US hospitals using 2015
baseline, NHSN 2015-2016
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Figure 20. Changes over time in crude incidence of community-associated (CA)
and healthcare-associated (HA) CDI among the 10 EIP sites, 2012-2015
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¢ Anassessment of CDI events reported to NHSN demonstrates that nearly 70% of reported events had their
onset in the community in 2015 (Figure 21). Although a subset of community-onset events are used for risk

adjustment, hospital-onset events are the outcome measured by the SIR.

Figure 21. Proportion of CDI events by location of onset, NHSN 2015 (N=333,244)

16.79% Discharged from
reporting hospital < 4
weeks prior

20.8% Not recently
discharged from
reporting hospital

e Community-associated CDI may be increasing (Figure 20), even after accounting for more sensitive testing,
and at the very least it is not decreasing at the same rate as inpatient healthcare-associated CDI.
Measurement Background

e The HAI Action Plan reduction target called for a 5-year, 30% reduction in SIR from 2008 to 2013 with the
new metric set (with a 2015 baseline) for another 30% reduction by 2020 (ODPHP National Targets and
Metrics (https://web.archive.org/web/20181207080559/https://health.gov/hcg/prevent-hai-

measures.asp) ).
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e Bythe end of 2014 there had been an 8% decline in the SIR from baseline and between 2015 and 2016 there
was another 8% decline using the 2011 baseline (Figure 18) and 7% decline using the 2015 baseline (Figure
19).

e Although there were surveillance protocol changes made to CDI that were similar to those for MRSA
Bacteremia as described in the report entitled, National 2015 Standardized Infection Ratios (SIRs)
Calculated Using Historical Baselines, there was no change in the SIR between 2014 and 2015 using the
2011 baseline (Figure 18).

Additional Prevention Data

e Datafrom CDC'’s hospital HAI point prevalence surveys show stable prevalence of CDI between 2011 and
2015 (Magill S et al. IDWeek 2017
(https://web.archive.org/web/20181207080559/https://idsa.confex.com/idsa/2017/webprogram/Paperé3
280.html) ). However, the prevalence survey methodology did not account for the national increase in
more sensitive diagnostic testing over this period. Given the known impact of more sensitive test types on
reported rates, it is likely that, if such methods were employed, modest declines in the prevalence of hospital
onset CDI would have been detected (i.e. as recorded by the SIR).

¢ The Emerging Infections Program has been monitoring CDI in select communities in 10 states since 2011,
including both community and healthcare associated infections.

e Crude rates of community-associated CDI are not decreasing at the same rate as healthcare-associated CDI
and actually might be increasing slightly (Figure 20), but do not take into account more sensitive testing. The
decline in healthcare-associated CDl is largely due to declines in nursing home onset disease (Guh et al.
submitted for publication); some of the increase in community-associated CDI may reflect increases in more
sensitive testing.

Next Steps

e CDC is exploring ways to better report information on community-onset CDI events to help drive
prevention.

e Thereis a need for antibiotic stewardship in adult ambulatory settings as well as the development of other
prevention strategies directed at these infections.

e The transmissible nature of C. difficile underscores the need for public health focused prevention efforts
that span the full continuum of healthcare and the community.

e Resources to prevent CDI:
o Information for patients, clinicians, facilities and settings, and state health departments.
o Targeted Assessment for Prevention (TAP) strategy and Facility Assessment Tools and TAP CDI

Implementation Guide
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