TABLE 168-3 S ummary of Progress Toward the Nine National Targets
for Elimination of Health Care–Associated Infections,
U.S. Department of Health and Human Services: Midpoint
Evaluation
Metric
Bloodstream infections
Adherence to central-line
insertion practices
Clostridium difficile
diagnosed in hospital
C. difficile infections
Urinary tract infections
MRSA invasive infections
(population)
MRSA bacteremia (hospital)
Surgical-site infections
Surgical Care Improvement
Project Measures

Source
NHSN
NHSN

National 5-Year
Prevention
Target
50% reduction
100% adherence

On Track to
Meet 2013
Targets?
Yesa
Retired

HCUP

30% reduction

No

NHSN
NHSN
EIP

30% reduction
25% reduction
50% reduction

Noa
Yesa
Yesa

NHSN
NHSN
SCIP

25% reduction
25% reduction
95% adherence

Yes
Yes
Yes

Examples of changes: Catheter-related bloodstream infections decreased to ~1.7/1000
catheter-days; C. difficile infections increased to ~11.2 cases/10,000 discharges; catheterrelated urinary tract infections decreased to ~3.1/1000 catheter-days; and hospital-onset
MRSA invasive infections decreased to ~4.5/100,000 persons.

a

Abbreviations: EIP, CDC’s Emerging Infections Program; HCUP, Agency for Healthcare
Research and Quality’s Healthcare Cost and Utilization Project; MRSA, methicillin-resistant
Staphylococcus aureus; NHSN, CDC’s National Healthcare Safety Network; SCIP, Surgical
Care Improvement Project.

back to use of “house-wide” surveillance, and many states now require
that hospitals use the Centers for Disease Control and Prevention’s
(CDC’s) National Healthcare Safety Network (NHSN) reporting
system to provide uniform definitions and to facilitate transmission
of data. Increasing reliance on the NHSN by states to facilitate public
reporting has led to participation by more than 12,000 facilities (~4700
of the ~5700 acute-care hospitals in the United States, ~540 LTACHs,
~270 inpatient rehabilitation facilities, ~6000 outpatient dialysis facilities, ~300 ambulatory surgery centers, ~150 long-term-care facilities).
This level of participation provides a nationwide view of health care–
associated infections and represents a watershed in potential access to
national rates of antimicrobial use and resistance.
Results of surveillance are expressed as rates. In general, for example, 5–10% of patients develop nosocomial infections. However, such
broad statistics have little value unless qualified by duration of risk,
by site of infection, by patient population, and by exposure to risk
factors. To account for some of these variables, the CDC now uses a
Standardized Infection Ratio (SIR; www.cdc.gov/hai/national-annual-sir/)
as part of NHSN rate reporting. Meaningful denominators for infection rates include the number of patients exposed to a specific risk (e.g.,
patients using mechanical ventilators) or the number of intervention
days (e.g., 1000 patient-days on a ventilator). As use of invasive devices
such as indwelling bladder catheters has purposely been decreased,
the denominators have become smaller, but the fact that patients
who still require such devices may be those at intrinsically higher risk
(potential numerators) may paradoxically increase rates when devicedays account for the denominator. Temporal trends in rates should be
reviewed, and rates should be compared with regional and national
benchmarks that incorporate the SIR. Interhospital comparisons
still may be misleading because of the wide range in risk factors and
severity of underlying illnesses. Process measures (e.g., adherence to
hand hygiene) do not usually require risk adjustment, and outcome
measures (e.g., cardiac surgery wound-infection rates) can identify
hospitals with outlier infection rates (e.g., in the top deciles) for further
evaluation. Moreover, temporal analysis of a hospital’s infection rates
can help to determine whether control measures are succeeding and
where increased efforts should be focused.
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Nosocomial infections follow basic epidemiologic patterns that can
help to direct prevention and control measures. Nosocomial pathogens have reservoirs, are transmitted by largely predictable routes, and
require susceptible hosts. Reservoirs and sources exist in the inanimate
environment (e.g., residual Clostridium difficile spores on frequently
touched surfaces in patients’ rooms) and in the animate environment
(e.g., infected or colonized health care workers, patients, and hospital
visitors). The mode of transmission usually is either cross-infection
(e.g., indirect spread of pathogens from one patient to another on the
inadequately cleaned hands of hospital personnel) or autoinoculation
(e.g., aspiration of oropharyngeal flora into the lungs along an endotracheal tube). Occasionally, pathogens (e.g., group A streptococci
and many respiratory viruses) are spread from person to person via
large infectious droplets released by coughing or sneezing. Much less
common—but often devastating in terms of epidemic risk—is true
airborne spread of small or droplet nuclei (as in nosocomial chickenpox) or common-source spread (e.g., by contaminated IV fluids).
Factors that increase host susceptibility include underlying conditions,
abnormalities of innate defense (e.g., due to genetic polymorphisms;
see Chap. 82), and medical-surgical interventions and procedures that
compromise host defenses.
Hospitals’ infection-control programs must determine general and
specific control measures. Given the prominence of cross-infection,
hand hygiene is cited traditionally as the most important preventive
measure. Health care workers’ rates of adherence to hand-hygiene
recommendations are abysmally low (often <50%). Reasons cited
include inconvenience, time pressures, and skin damage from frequent
washing. Sinkless alcohol rubs are quick and highly effective and actually improve hand condition since they contain emollients and allow
the retention of natural protective oils that would be removed with
repeated rinsing. Use of alcohol hand rubs between patient contacts
is recommended for all health care workers except when hands are
visibly soiled or after care of a patient who is part of a health care facility outbreak of infection with C. difficile, whose spores resist killing
by alcohol and require mechanical removal. In these cases, washing
with soap and running water is recommended. A number of innovative systems have been developed to track hand-hygiene adherence in
real time and to provide feedback; although this approach is exciting,
sustained improvements in rates remain to be seen.

NOSOCOMIAL AND DEVICE-RELATED INFECTIONS
The fact that >25–50% of nosocomial infections are due to the combined effect of the patient’s own flora and invasive devices highlights
the importance of improvements in the use and design of such
devices. Intensive education, “bundling” of evidence-based interventions (Table 168-4), and use of checklists to facilitate adherence have
reduced infection rates (Table 168-3) through improved asepsis in
handling and earlier removal of invasive devices. It is especially noteworthy that turnover or shortages of trained personnel jeopardize safe
and effective patient care and have been associated with increased
infection rates.

CHAPTER 168 Infections Acquired in Health Care Facilities

Source: Adapted from www.hhs.gov/ash/initiatives/hai/nationaltargets/ (last accessed
November 13, 2014).

EPIDEMIOLOGIC BASIS AND GENERAL MEASURES FOR
PREVENTION AND CONTROL

URINARY TRACT INFECTIONS
Urinary tract infections (UTIs) account for ~30–40% of nosocomial
infections; up to 3% of bacteriuric patients develop bacteremia.
Although UTIs contribute at most 15% to prolongation of hospital
stay and may have an attributable cost in the range of only $1300,
these infections are reservoirs and sources for spread of antibioticresistant bacteria. Most nosocomial UTIs are associated with preceding instrumentation or indwelling bladder catheters, which create
a 3–7% risk of infection each day. UTIs generally are caused by
pathogens that spread up the periurethral space from the patient’s
perineum or gastrointestinal tract—the most common pathogenesis
in women—or via intraluminal contamination of urinary catheters,
usually due to cross-infection by caregivers who are irrigating catheters or emptying drainage bags. Pathogens come occasionally from
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