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OBJECTIVE: To examine the extent to which US acute care hospi-
tals have adopted recommended practices to prevent central
venous catheter-related bloodstream infections (CR-BSIs).

PARTICIPANTS AND METHODS: Between March 16, 2005, and
August 1, 2005, a survey of infection control coordinators was
conducted at a national random sample of nonfederal hospitals
with an intensive care unit and more than 50 hospital beds
(n=600) and at all Department of Veterans Affairs (VA) medical
centers (n=119). Primary outcomes were regular use of 5 specific
practices and a composite approach for preventing CR-BSlIs.

RESULTS: The overall survey response rate was 72% (n=516). A
higher percentage of VA compared to non-VA hospitals reported
using maximal sterile barrier precautions (84% vs 71%; P=.01);
chlorhexidine gluconate for insertion site antisepsis (91% vs 69%;
P<.001); and a composite approach (62% vs 44%; P=.003) com-
bining concurrent use of maximal sterile barrier precautions,
chlorhexidine gluconate, and avoidance of routine central line
changes. Those hospitals having a higher safety culture score,
having a certified infection control professional, and participating
in an infection prevention collaborative were more likely to use
CR-BSI prevention practices.

CONCLUSION: Most US hospitals are using maximal sterile barrier
precautions and chlorhexidine gluconate, 2 of the most strongly
recommended practices to prevent CR-BSIs. However, fewer
than half of non-VA US hospitals reported concurrent use of
maximal sterile barrier precautions, chlorhexidine gluconate,
and avoidance of routine central line changes. Wider use of
CR-BSI prevention practices by hospitals could be encouraged
by fostering a culture of safety, participating in infection preven-
tion collaboratives, and promoting infection control professional
certification.
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AHA = American Hospital Association; CDC = Centers for Disease Con-
trol and Prevention; Cl = confidence interval; CR-BSI = catheter-related
bloodstream infection; ICP = infection control professional; ICU= inten-
sive care unit; OR = odds ratio; VA = Department of Veterans Affairs

he Centers for Disease Control and Prevention (CD

estimates that health care—associated infections aff
more than 2 million hospitalized patients annually and c(
the US health care system more than $6 billion in excé
charges:* Among the leading types of health care—asso
ated infections are those related to the use of central ven
catheters:® Catheter-related bloodstream infections (CH
BSIs) affect more than 200,000 patients per year in
United State8°In Europe, approximately 12% of healt
care—associated infections are bloodstream infectton

risk of deatl? and with increases in morbidity, length of
stay, and health care co&t&**Importantly, at least 20% of
health care—associated infections and more than 50% of
vascular catheter—related infections may be preventable.

Given the importance of prevention, the CDC and the
Agency for Healthcare Research and
Quality have published evidence-bas
recommendations for preventin -
E?élos}7v1865t?c?:1;Iysregorr?nfer?dttadgpri comment
i . - see page 665
tices include proper hand hygiene, use
of maximal barrier precautioi$?’ use of chlorhexidine
gluconate for insertion site preparatiftand avoidance
of routine catheter changes. Catheters impregnated with
antimicrobial agents are recommended when infection
rates are high or when catheters will remain in place for a
considerable timé&:?’

Publication of evidence-based recommendations does
not, however, lead directly to clinical chart§é-In fact,
research shows that only about 55% of patients receive the
recommended café Studies also suggest that certain in-
fection prevention practices are not commonly used, de-
spite evidence that these practices substantially reduce in-
fection risk®*%° However, the extent to which CR-BSI
prevention practices are used by US hospitals is unknown.

The aim of our study was to determine the extent to
which US acute care hospitals have adopted central venous
CR-BSI prevention practices and to identify the factors that
encouraged their adoption. We studied both the individual
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BLOODSTREAM INFECTION PREVENTION

infection prevention practices recommended by the CDC1 to 5 (1 being never and 5 always). For the analysis, we
guidelines and a “composite” approach advocated by orga-constructed a binary variable (0/1). Ratings of 4 or 5,
nizations such as the Institute for Healthcare Improve- indicating that the practice is used always or almost always,
ment* We were also interested in whether the following were defined as “regular use” and coded as 1, whereas
factors would be associated with the adoption of infection ratings of 1, 2, or 3 were coded as 0. A multicomponent
prevention practices: (1) a centralized administration, as inmeasure indicating regular use of maximal sterile barrier
the Department of Veterans Affairs (VA) health care system; precautions and chlorhexidine gluconate and avoidance of
(2) a guideline recommendation for a specific procedure, routine central venous catheter changes was also created
with strong supporting evidence; and (3) certain hospital for our “composite” analysis.

characteristics, such as having a hospital epidemiologist. Based on an adoption of innovation framework de-
scribed previously the primary independent variables in-
cluded general hospital characteristics, infection control
program features, and the use of other practices to prevent
DAatA CoLLECTION CR-BSls. One characteristic of interest was whether the
Between March 16, 2005, and August 1, 2005, question-facility was a VA medical center. Department of Veterans
naires were mailed to infection control coordinators at 719 Affairs hospitals belong to a health care system with a
hospitals across the United State#. the hospital em-  centralized administration, which can more easily institute
ployed more than 1 infection control professional (ICP), wide-scale policies and purchasing decisions. Moreover,
the one who supervised the other ICPs was asked to comthe VA system has undergone a significant quality transfor-
plete the surveylThe2005 American Hospital Association mation over the past decade with an emphasis on patient
(AHA) database (fiscal year 2003 data) was used both tosafety?+4°

identify nonfederal, general medical, and surgical hospitals  The available expertise and hospital culture at the par-
with more than 50 beds and with intensive care unit (ICU) ticipating institutions were assessed. Hospitals specified in
beds and to stratify those hospitals by the number of bedghe AHA database as being approved to train residents were
(50-250 beds and >251 beds). A random sample of 300considered to have an academic affiliation. Responses to
hospitals was selected from each stratum, for a total sampleéhe questionnaires were used to determine whether institu-
of 600 hospitals. We then expanded the sample with ations had hospitalists or participated in collaboratives. When
100% over-sample of all VA medical centers with operat- responses tthe hospitalist questiomere missingthe AHA

PARTICIPANTS AND METHODS

ing acute care beds (n=119). database was used to make that determination. The safety
Supplementary data were obtained from the AHA Data- culture measure was based on the level of agreement from
base and the 2003 Area Resource ¥Filastitutional re- 1 (strongly agree) to 5 (strongly disagree) with the following
view board approval was obtained from the VA Ann Arbor statements: (1) “Leadership is driving us to be a safety-
Healthcare System. centered institution” and (2) “I would feel safe being treated
here as a patient® Responses to both statements were
STuby MEASURES combined into a single measure ranging from 2 to 10

Main outcomes for this analysis were dichotomous vari- and reverse scored so that higher scores indicated greater
ables indicating regular use of a specific practice for pre- safety-centeredness.

venting CR-BSIs. The outcome variables were derived The survey also included questions regarding the infec-
from survey questions about the use of recommended CRtion control program, including whether the facility had a
BSI prevention practices for adult acute care patients. Thehospital epidemiologist and whether the “lead” ICP was
recommended practices included maximal sterile barriercertified in infection control and epidemiology. In the
precautions (full gown, sterile gloves, large sterile patient analysis we adjusted for the number of intensive care unit
drape), chlorhexidine gluconate for insertion site antisep- beds, registered nurse staffing (full-time equivalent regis-
sis, and antimicrobial central venous catheters (eg, coatedered nurses/adjusted average daily census), level of facil-
with chlorhexidine/silver sulfadiazine). We also asked ity support for evidence-based practi¢epunty popula-
about one procedure that the guidelines recommendtion, and metropolitan location.

against, the routine changing of central catheters even with

no suspicion of infection, and one for which they make no StatisticaL ANALYSES

recommendation because of limited evidence, the use of & o produce estimates that reflect the full population of VA
chlorhexidine-impregnated antimicrobial dressing (Bio- and non-VA acute care hospitals with 50 or more hospital
patch, Johnson & Johnson, Somerville, NJ). Respondentdeds and an ICU, we analyzed the data using sample weights
rated the frequency of use for each practice on a scale fronbased on the probabilities of selection within each stratum
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TABLE 1. Department of Veterans Affairs (VA) and Non-VA Hospital and Community Characteristics
and Use of Central Venous Catheter-Related Infection Prevention Practices*

VA hospitals Non-VA hospitals
Characteristic (n=119)t (n=2671)t P value

Mean No. of intensive care unit beds (95% ClI) 17.3 (15.1-19.5) 19.3 (18.1-20.5) 13
Approved for resident training 75 24 <.001
Have hospitalists 64 55 14
Participate in collaborative 31 42 .07
Mean safety culture score (range 2-10) (95% CI) 7.5 (7.2-7.8) 8.0 (7.8-8.1) .001
Have hospital epidemiologist 50 39 .05
Have ICP certified in infection control 75 57 .002
Mean evidence-based practice support score

(range 2-10) (95% CI) 6.7 (6.3-7.0) 6.8 (6.6-6.9) .66
Mean registered nurse staffing (FTE registered

nurse/adjusted average daily census) (95% ClI) 1.7 (1.5-1.9) 1.2 (1.1-1.2) <.001
Located in metropolitan area 89 72 .001
Mean county population in 10,000s 92.2 (53.8-125.6) 68.2 (54.7-81.8) .19

*Values are percentages unless indicated otherwise. Cl = confidence interval; FTE = full-time equivalent; ICP =
infection control professional

TWeighted sample size reflecting the total population of hospitals represented by the respondent sample. For the
non-VA sample, the population represented is general medical and surgical hospitals with more than 50 beds
and with ICU beds.

and the survey commands for descriptive statistics and revs 57%;P=.002) and a hospital epidemiologist than non-
gression models found in Stata 9 (StataCorp, College Sta-VA hospitals. However, non-VA hospitals scored higher
tion, Tex). We conducted bivariate analyses comparing VA than VA facilities on the culture of safety measure (8.0 vs
and non-VA hospitals and in our descriptive table present7.5;P=.001).

the weighted proportions and Pearggnresults for di-

chotomous variables and the weighted means, 95% confi-Use orF CR-BSI PrevenTion PRACTICES AT VA vs

dence interval (Cl) ranges, and adjusted Wald test resultsNon-VA HospiTaLs

for continuous variables. We also constructed weighted Percentages for the use of specific practices to prevent CR-
logistic regression models to examine which of our primary BSIs by VA and non-VA hospitals are shown in Figure 1.
independent variables were associated with the use of eaclA higher percentage of VA hospitals vs non-VA hospitals
practice of interest. In doing so, we adjusted for other reported using maximal sterile barrier precautions (84% vs
variables of interest as aforementioned (eg, VA, ICP certi- 71%;P=.01) and chlorhexidine gluconate for insertion site
fication), as well as facility and community factors (eg, antisepsis (91% vs 69%<.001), both of which are recom-
number of ICU beds, registered nurse staffing, evidence-mended practices. No significant differences were noted
based practice support score, total population, metropolitanbetween VA and non-VA facilities in the use of antimicro-
location). Regression results are reported using odds ratidial central venous catheters, avoidance of routine central
(OR) values and 95% CI ranges. RepoReadhlues are 2-  line changes, or use of an antimicrobial dressing with
tailed, withP<.05 considered statistically significant. chlorhexidine (a practice for which there is no guideline
recommendation). However, use of a composite approach
was significantly higher for VA than for non-VA hospitals
(62% vs 44%;P=.003). Our logistic regression results
The overall survey response rate was 72% (n=516), with(Table 2) also show that, even after adjustment, a statisti-
80% (n=95) of VA and 70% (n=421) of non-VA hospitals cally significant positive association exists between VA
responding. Table 1 provides a comparison of the VA andhospitals and 2 practices of interest. Specifically, VA hos-
non-VA hospitals across a number of characteristics. While pitals were nearly 5 times as likely to use chlorhexidine
the average number of ICU beds, evidence-based practicgluconate and twice as likely to use a composite approach
support score, use of hospitalists, and participation in anthan non-VA hospitals.

infection-related collaborative were similar for both, VA

hospitals had a higher registered nurse staffing ratio, wereRecoMMENDED PRACTICES

more likely to be located in a metropolitan area and to be Among the most strongly recommended practices (Table
approved to train residents (75% vs 24%4;001), and to 2), use of maximal sterile barrier precautions had a statisti-
have a supervisory ICP certified in infection control (75% cally significant, positive association with having an ap-

RESULTS
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Maximal Chlorhexidine = Antimicrobial Chlorhexidine Avoidance Composite
sterile gluconate catheter dressing of routine compliance
barriers  site antisepsis line changes
VA (%) 84 91 32 29 81 62
B NonvA (%) 71 69 38 25 84 44

FIGURE 1. Percentage of Veterans Affairs (VA) and non-VA hospitals reporting regular use of
central venous catheter-related infection prevention practices. Regular use (coded as 1) is de-
fined as receiving a rating of 4 or 5 on a scale from 1 to 5 (with 1 being never and 5 always),
indicating the practice is used always or almost always.

proved residency program (OR, 3.1; 95% CI, 1.7-5.8), sepsis also had a significant, positive association with the
scoring higher on the safety culture scale (OR, 1.3; 95% Cl,safety culture score (OR, 1.4; 95% CI, 1.1-1.8). Several
1.1-1.7), and participating in a collaborative (OR, 1.8; 95% factors, including participation in a collaborative, a higher
Cl, 1.0-3.1). Use of chlorhexidine gluconate for site anti- safety culture score, and ICP certification in infection con-

TABLE 2. Adjusted Odds Ratio (OR) for Regular Use of Practice* Logistic Regression Results (Weighted)t

Maximal sterile Chlorhexidine Antimicrobial Avoid
barrier gluconate for central venous Chlorhexidine routine Composite
precautionst site antisepsist cathetert dressing8 line changest approach||
OR 95% ClI OR 95% ClI OR 95% ClI OR 95% ClI OR 95% ClI OR 95% ClI

Approved for resident training 3.1 1.7-58 1.9 08-44 0.9 0.5-1.6 0.8 0.4-16 2.1 0.9-45 29 1.6-5.2
Have hospitalists 1.4 0.8-25 16 0.8-3.1 1.6 0.9-2.0 0.7 04-14 0.7 0.4-15 1.5 0.9-2.6
Participate in collaborative 1.8 1.0-3.2 1.0 0.5-1.8 1.1 0.7-2.9 1.0 0.6-1.8 1.8 0.9-3.7 1.7 1.0-2.7
Safety culture score 1.3 1.1-17 14 1.1-1.8 1.1 09-14 0.7 0.6-0.9 1.1 0.8-15 14 1.1-18
Have hospital epidemiologist 1.3 0.8-2.3 1.5 08-27 0.5 0.3-0.9 1.1 0.6-2.0 1.1 05-2.1 1.4 0.9-2.3
Have infection control professional

certified in infection control 1.1 0.6-2.2 1.8 0.9-35 26 1.4-48 1.1 0.6-2.2 22 1.1-45 23 1341
Use maximal sterile barrier

precautions 1.7 0.9-34 1.3 0.7-2.3 20 1.0-3.9 04 0.2-09
Use chlorhexidine gluconate for site

antisepsis 1.7 0.9-34 25 1.35.0 24 1.2-50 1.0 0.5-23
Use antimicrobial central venous

catheter 14 08-25 25 1350 1.0 0.6-1.8 1.2 06-24 1.7 1.0-27
Use chlorhexidine dressing 19 1.0-38 24 1154 1.0 0.6-1.8 0.4 0.2-0.7 15 0.9-2.7
Avoid routine line changes 0.4 0.1-09 09 0421 1.2 0.6-2.4 0.4 0.2-0.7
Department of Veterans Affairs 1.2 0.5-2.6 48 1.6-15.0 0.8 0.4-15 0.7 0.3-14 0.9 0.3-23 21 1.04.2

*Regular use (coded 1) was defined as receiving a rating of 4 or 5 on a scale from 1 to 5 (with 1 being never and 5 Isgimudatatiryg the practice is
used always or almost always. Results also adjusted for number of intensive care unit beds, registered nurse staféreg(fidbtent registered nurse/
adjusted average daily census), Evidence-Based Practice support score, total population, metropolitan location.

TCI = confidence interval.

FGuideline-recommended practice.

§Limited evidence and no guideline recommendation.

||Use of maximal sterile barrier precautions and chlorhexidine gluconate for site antisepsis and avoidance of routine céaingels.
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trol were also positively associated with use of a compositepublished evidence-based guidelines. Since we used sepa-
approach. In contrast, use of a chlorhexidine dressing, forrate models to examine each practice, level of evidence was
which there is no recommendation, was negatively associ-not directly assessed. However, the 2 most commonly used
ated with a higher score on the safety culture scale (ORpractices, maximal sterile barrier precautions and chlor-

0.7; 95% Cl, 0.6-0.9). hexidine gluconate for insertion site antisepsis, are Cat-
egory |A recommendations, ie, those ranking highest for
OTHER HosPITAL CHARACTERISTICS strength of evidence, and therefore are strongly recom-

Those hospitals having a supervisory ICP certified in infec- mended by the CDC’s Healthcare Infection Control Prac-
tion control were more likely to use antimicrobial central tices Advisory Committe& In contrast, despite evidence
venous catheters (OR, 2.6; 95% CI, 1.4-4.8) and avoidof their effectivenes¥,antimicrobial vascular catheters are
routine central catheter changes (OR, 2.2; 95% CI, 1.1-used by only about one third of hospitals, with non-VA
4.5). None of the practices of interest showed an associamore likely than VA hospitals to adopt this practice. This
tion with the use of hospitalists, and only the use of antimi- low adoption rate could be related to the incremental cost
crobial central venous catheters showed an associatiorof the coated cathet&? or it could reflect the tendency at
with having a hospital epidemiologist. many hospitals to follow the CDC guidelines, which rec-
ommend trying other strategies to reduce CR-BSlI rates first
(eg, maximal sterile barrier precautions).

Surprisingly, a chlorhexidine-impregnated dressing is
Evidence-based guidelines and recommendations haveaised by at least 25% of hospitals although it is not recom-
been published on how to reduce the risk of CR-BSls, butmended by any of the published guidelines and its efficacy
often changes in practice lag behind guideline dissemina-is not strongly supported by currently published evi-
tion. In this case, however, our results suggest that a subdence’®*° Nonetheless, the popularity of these dressings is
stantial proportion of US hospitals are following guideline growing, perhaps because of targeted marketing strategies
recommendations and using 2 of the most strongly advo-or the influence of key leaders in the field.
cated practices: maximal sterile barrier precautions and An association was found between the use of several
chlorhexidine gluconate for insertion site antisepsis. Anti- CR-BSI prevention practices and a higher safety culture
microbial catheters are used by a smaller but still sizablescore. Generally defined, culture is a unifying theme within
proportion of hospitals. Despite these generally positive an organization that is manifested through common atti-
results, many hospitals have not yet implemented certaintudes, values, and practicés In the past several years,
key practices, and some have not instituted even thosehe promotion of a culture of safety has become increas-
measures widely recommended to prevent CR-BSiIs. ingly recognized as a promising strategy to improve patient

If effective strategies are to be developed for the imple- safety**5!Indeed, an annual assessment of safety culture is
mentation of these infection prevention practices nation- part of the 2007 Joint Commission for Accreditation of
wide, the factors associated with their use must be identi-Healthcare Organizations patient safety gtfaimstering a
fied. Our results suggest that VA hospitals are leaders in theculture of safet§} might facilitate the adoption of practices
use of several important practices to prevent CR-BSlIs,related to infection prevention. We are therefore somewhat
including a composite approach, perhaps because of theipuzzled by the lower culture of safety score for VA com-
centralized administrative structure and the significant pared to non-VA hospitals. While this finding could in part
quality transformation that occurred within the VA health be a statistical artifact, given the nearly overlapping Cls, it
care system over the past dec&deor instance, central-  suggests that additional work is needed to better understand
ized purchasing functions may help explain why VA affili- how this concept is defined both within and across hospitals.
ation appears to be especially relevant for the use of Other characteristics associated with the use of practices
chlorhexidine gluconate for insertion site antisepsis. Spe-to prevent CR-BSIs were certification of ICPs in infection
cifically, chlorhexidine is procured through a Blanket Pur- control and participation in an infection prevention col-
chase Agreement/Blanket Ordering Agreement as part oflaborative. Infection control professionals obtain certifica-
the Veterans Health Administration National Standardiza- tion by passing a comprehensive examination developed
tion Program, designed to facilitate favorable product pric- by the Certification Board of Infection Control and Epide-
ing through volume purchasing and to encourage the use ofmiology, which is accredited by the National Commission
preferred products in the care of veterans system-widefor Certifying Agencies? The certification program pro-
(VHA Handbook 1761.1). motes continuing mastery and knowledge of current prac-

Our findings also show that hospitals are more likely to tices required for infection control and prevention. Certi-
adopt practices that have been strongly recommended byied ICPs may be better prepared to interpret the evidence

DISCUSSION
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and promote key infection prevention practices within their tion practices in hospitals will need to be identified if the
organization. Hospitals could promote ICP certification by goal of a safer health cagavironment igo be achéved.
providing the time and resources needed to attain this addi-

tional level of education and expertise. REFERENCES

. S . . . 1. Stone PW, Hedblom EC, Murphy DM, Miller SB. The economic impact
Collaborative initiatives to reduce infections are a rela- of infection control: making the business case for increased infection control

tively new concept and, as defined in this study, range fromreszou'r;_ehsAnclj Jii]ieiztdconzmi?sgi:54255;17(3 - in
I . . . . . Richards MJ, Edwards JR, Culver DH, Gaynes RP. Nosocomial infec-

pait|C|pat|on in the National NOSOCmea| Infectlpns Sur- tions in medical intensive care units in the United St&tasCare Med.1999;

veillance System to the 100,000 Lives Campaign of the 27:887-892.

Institute for Healthcare Improveme’fﬁ’t’.Our results sug- 3. National Nosocomial Infections Surveillance (NNIS) report, data sum-

s - . mary from October 1986-April 1997: issued May 198ih J Infect Control.
gest that these initiatives may facilitate the use of important;gg7.25:477-4s7.

infection prevention practices. Further development of col- 4-fKohn L|Th Corrigan J'r\il’ Donaldson MS, edl’sm Er[j is Human: Building

. . . a Safer Health SysterwWashington, DC: National Academy Press; 2000.
!aboratlve methqu could promOt.e the |mplemeniat|on of 5. Pittet D. Infection control and quality health care in the new millennium.
infection prevention and other patient safety practices. Am J Infect Control2005;33:258-267.

Our study shows a greater use of practices to prevent 6 Fddimant b, Sax H, Pitet D. Catheter-related infectiafisrobes

CR-BSils than previous studies. A survey by Warrerét al 7. Kaoutar B, Joly C, L'Heriteau F, et al, French Hospital Mortality Study

of 25 ICUs at 10 hospitals showed that a written policy Group. Nosocomial infections and hospital mortality: a multicentre epidemiol-
e : : : : ogy study.J Hosp Infect2004;58:268-275.

specifying th_e 'USE of maXImaI ste_rlle barrier precautions 8. Wenzel RP, Edmond MB. The impact of hospital-acquired bloodstream

and chlorhexidine for skin preparation had been developedinfections Emerg Infect Dis2001;7:174-177.

at only 28% and 8% of the hospitals, respectively. Simi- _9- Mermel LA. Prevention of intravascular catheter-related infections [pub-
! lished correction appears Ann Intern Med2000;133:5].Ann Intern Med.

larly, a survey by Rubinson et*&® of US intensivists  5000:132:391-402.
found that 28% reported using full maximal barrier precau- 10. Darouiche RO. Device-associated infections: a macroproblem that starts
tions and approximately 17% used central venous catheterﬁ’gg 2r%lcroadherencei:hn Infect Dis.2001 Nov 1;33:1567-1572. Epub 2001
impregnated or coated with antimicrobial agents. Although 11. vincent JL, Bihari DJ, Suter PM, et al, EPIC International Advisory
pamy attributable to respondent and measurement issuescommittee. The prevalence of nosocomial infection in inten_sive care units in
. . . . Europe: results of the European Prevalence of Infection in Intensive Care
the higher rate of adoption of these practices noted in OUrgp)c) studyJAMA. 1995;274:639-644.
study likely reflects current practice and the increasing use 12. Saint S, Veenstra DL, Lipsky BA. The clinical and economic conse-
: : : guences of nosocomial central venous catheter-related infection: are antimicro-
of these prevention teCh”'qu?s Pver tlme' bial catheters useful@fect Control Hosp Epidemio2000;21:375-380.
Our study has several limitations. First, our measure of 13. Blot SI, Depuydt P, Annemans L, et al. Clinical and economic outcomes
r lar f racti i | | ment an ngtcritically ill patients with nosocomial catheter-related bloodstream infec-
.egu a use of a practice S.a 9 .Oba assess e tand does tt?t;[ns.CIin Infect Dis.2005 Dec 1;41:1591-1598. Epub 2005 Oct 25.
'den“fy whether the practice is adequate')/ |mplemented. 14. Pittet D, Tarara D, Wenzel RP. Nosocomial bloodstream infection in

Second, the potential for response bias exists, with somesritically ill patients: excess length of stay, extra costs, and attributable mortal-
respondents providing what they perceive to be the preferred® JAMA-1994:271:1508-1601,
p P 9 yp o . P 15. Digiovine B, Chenoweth C, Watts C, Higgins M. The attributable mor-
answer. However, effortseremade to miimize this type tality and costs of primary nosocomial bloodstream infections in the intensive
i i care unitAm J Respir Crit Care Med.999;160:976-981.
of .respons'e by_ensurlng the an.onymlty of the reSpondent' 16. Harbarth S, Sax H, Gastmeier P. The preventable proportion of nosocomial
Third, the infection control coordinator may not be the most infections: an overview of published repodsosp Infect2003;54:258-266.

knowledgeable respondent for some of the practices, and it 17. Saint S. Prevention of intravascular catheter-associated infections. In:
Id be ideal t . f h ti ith oth tShojania KG, Duncan BW, McDonald KM, Wachter RM, ediaking
wou € 1deal o Ve”fy use of such practices with OtNErs ate,jthcare Safer: A Critical Analysis of Patient Safety PractiBeskville,
the facility, such as an ICU nurse manager. Md: US Dept of Health and Human Services, Agency for Healthcare Research
and Quality; 2001:163-184. AHRQ Publication 01-E058.
18. O'Grady NP, Alexander M, Dellinger EP, et al, Centers for Disease
Control and Prevention. Guidelines for the prevention of intravascular cath-
CONCLUSION eter-related infectiondiMWR Recomm Rep002;51:1-29.
. . . . . 19. Raad II, Hohn DC, Gilbreath BJ, et al. Prevention of central venous
Our results have iImportant |mpI|cat|ons for enhancmg the catheter-related infections by using maximal sterile barrier precautions during
safety of hospitalized pa’[ienﬁ@_4 Although many US insertion.Infect Control Hosp Epidemiol994;15:231-238.
. . . . . 20. Hu KK, Lipsky BA, Veenstra DL, Saint S. Using maximal sterile barriers
acute”care hospltals are fqllowmg gwdelmes and uSIngto prevent central venous catheter-related infection: a systematic evidence-
specific ecanmended practices for preventing CR-BSIS, based reviewAm J Infect Control2004;32:142-146.

fewer than half of non-VA US hospitals are concurrently 21- Maki DG, Ringer M, Alvarado CJ. Prospective randomised trial of
povidone-iodine, alcohol, and chlorhexidine for prevention of infection associ-

using the 3 practices widely recommended to prevent CR-ateq with central venous and arterial catheteracet.1991:338:339-343.
BSIs. To improve adoption of key CR-BSI prevention prac- 22. Chaiyakunapruk N, Veenstra DL, Lipsky BA, Sullivan SD, Saint S.

tices, hospitals can begin by fostering a culture of Safety, giconara sompared witr povidone.fodiin Infect Di. 2003 Sep 15

encouraging ICP certification in infection control, and par- 37:764-771. Epub 2003 Aug 27.

ticipating in an infection prevention collaborative. However, 23 Chaiyakunapruk N, Veenstra DL, Lipsky BA, Saint S. Chlorhexidine
.. X R . . compared with povidone-iodine solution for vascular catheter-site care: a

additional strategies for promoting proven infection preven- meta-analysisann Intern Med2002:136:792-801.

Mayo Clin Proc. « June 2007;82(6):672-678 + www.mayoclinicproceedings.com 677



BLOODSTREAM INFECTION PREVENTION

24. Raad |, Darouiche R, Dupuis J, et al, Texas Medical Center Catheter 39. Kennedy AM, Elward AM, Fraser VJ. Survey of knowledge, beliefs, and
Study Group. Central venous catheters coated with minocycline and rifampin practices of neonatal intensive care unit healthcare workers regarding nosoco-
for the prevention of catheter-related colonization and bloodstream infections: mial infections, central venous catheter care, and hand hyg¢iéeet. Control

a randomized, double-blind trighnn Intern Med1997;127:267-274.

Hosp Epidemiol2004;25:747-752.

25. Boswald M, Lugauer S, Regenfus A, et al. Reduced rates of catheter- 40. Berwick DM, Calkins DR, McCannon CJ, Hackbarth AD. The 100,000
associated infection by use of a new silver-impregnated central venous cath-ives campaign: setting a goal and a deadline for improving health care quality.

eter.Infection.1999;27(suppl):S56-S60.
26. Veenstra DL, Saint S, Saha S, Lumley T, Sullivan SD. Efficacy of

JAMA.2006;295:324-327.
41. Krein SL, Olmsted RN, Hofer TP, et al. Translating infection prevention

antiseptic-impregnated central venous catheters in preventing catheter-relatevidence into practice using quantitative and qualitative reseanch. Infect

bloodstream infection: a meta-analysiS8MA.1999;281:261-267.

27. Veenstra DL, Saint S, Sullivan SD. Cost-effectiveness of antiseptic-

Control. 2006;34:507-512.
42. Department of Health and Human Services, Health Resources and Ser-

impregnated central venous catheters for the prevention of catheter-relatedvices AdministrationArea Resource File (ARHFairfax, Va: Quality Resource

bloodstream infectionlAMA. 1999;282:554-560.

28. Safdar N, Maki DG. Lost in translation [editoridififect Control Hosp
Epidemiol.2006 Jan;27:3-7. Epub 2006 Jan 6.

29. Lenfant C. Shattuck lecture—clinical research to clinical practice—lost
in translation™N Engl J Med2003;349:868-874.

30. Berwick DM. Disseminating innovations in health catAMA. 2003;
289:1969-1975.

31. Bero LA, Grilli R, Grimshaw JM, Harvey E, Oxman AD, Thomson MA.

Systems; February 2003 release. Available at: www.arfsys.com/index.htm. Ac-
cessed May 8, 2007.

43. Rogers EMDiffusion of Innovationssth ed. New York, NY: Free Press;
2003.

44. Perlin JB, Kolodner RM, Roswell RH. The Veterans Health Administra-
tion: quality, value, accountability, and information as transforming strategies
for patient-centered cardlealthc Pap2005;5:10-24.

45. Kizer KW, Demakis JG, Feussner JR. Reinventing VA health care:

The Cochrane Effective Practice and Organization of Care Review Group. systematizing quality improvement and quality innovatided Care.2000;
Closing the gap between research and practice: an overview of systematic38(suppl):17-116.

reviews of interventions to promote the implementation of research findings.

BMJ. 1998;317:465-468.

32. McGlynn EA, Asch SM, Adams J, et al. The quality of health care
delivered to adults in the United Statés.Engl J Med.2003;348:2635-
2645.

46. Pronovost P, Sexton B. Assessing safety culture: guidelines and recom-
mendations [editorialQual Saf Health Care2005;14:231-233.

47. Measurement Excellence and Training Resource Inform@soer Orga-
nizational Readiness for Evidence-based Health Care Intervenfivagable at:
www.hsrd.research.va.gov/for_researchers/measurement/instrument/instrument

33. Warren DK, Yokoe DS, Climo MW, et al. Preventing catheter-associated _reviews2.cfm?detail=53. Accessed May 9, 2007.

bloodstream infections: a survey of policies for insertion and care of central

venous catheters from hospitals in the prevention epicenter profict
Control Hosp EpidemioR006 Jan;27:8-13. Epub 2006 Jan 6.

34. Rubinson L, Haponik EF, Wu AW, Diette GB. Internists’ adherence to
guidelines for prevention of intravascular catheter infections [lett&ij1A.
2003;290:2802.

35. Rubinson L, Wu AW, Haponik EE, Diette GB. Why is it that internists do
not follow guidelines for preventing intravascular catheter infectionfget
Control Hosp EpidemioR005;26:525-533.

36. Pittet D. The Lowbury lecture: behaviour in infection contdoHosp
Infect.2004;58:1-13.

37. Heyland DK, Cook DJ, Dodek PM. Prevention of ventilator-associated
pneumonia: current practice in Canadian intensive care unigsit Care.
2002;17:161-167.

38. Rello J, Lorente C, Bodi M, Diaz E, Ricart M, Kollef MH. Why do

48. Weeks WB, Bagian JP. Developing a culture of safety in the Veterans
Health AdministrationEff Clin Pract.2000;3:270-276.

49. Cicalini S, Palmieri F, Petrosillo N. Clinical review: new technologies
for prevention of intravascular catheter-related infecti@rit Care. 2004
Jun;8:157-162. Epub 2004 Sep 29.

50. Garland JS, Alex CP, Mueller CD, et al. A randomized trial comparing
povidone-iodine to a chlorhexidine gluconate-impregnated dressing for pre-
vention of central venous catheter infections in neon&ediatrics.2001;
107:1431-1436.

51. Ruchlin HS, Dubbs NL, Callahan MA. The role of leadership in instilling a
culture of safety: lessons from the literatufeHealthc Manag2004;49:47-

58.

52. Certification Board of Infection Control and Epidemiology, Inc (CBIC).
2005. Available at: www.chic.org. Accessed April 13, 2007.

53. Gerberding JL. Hospital-onset infections: a patient safety igsue.

physicians not follow evidence-based guidelines for preventing ventilator- Intern Med.2002;137:665-670.
associated pneumonia? a survey based on the opinions of an international panel54. Burke JP. Patient safety: infection control—a problem for patient safety.

of intensivistsChest.2002;122:656-661.

678 Mayo Clin Proc.

June 2007;82(6):672-678

N Engl J Med2003;348:651-656.

www.mayoclinicproceedings.com



