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BJECTIVES:
o provide clinicians with the
ost reliable, updated evidence to

upport clinical decision-making
nd improve outcomes for pa-
ients with cancer who are at in-
reased risk for infection.
ATA SOURCES:

eview of two evidence-based sum-
aries of prevention of infection

nterventions published by the On-
ology Nursing Society; MEDLINE
nd guidelines.gov literature re-
iew.
ONCLUSION:

andwashing is the most impor-
ant intervention to prevent infec-
ion in patients with cancer. Guide-
ines-based intravascular catheter
are and preventive activities can
educe infection incidence in this
ulnerable patient population. Un-
erstanding risk factors for aggres-
ive pathogens can help identify
atients for rapid surveillance and
solation procedures. Additional

ulti-site research is required in
ncology settings to recommend
ecent interventions for practice.
MPLICATIONS FOR NURSING

RACTICE:
ncology nurses should assess

heir adherence to evidence-based
uidelines on infection prevention.
utcomes are optimized when cli-
icians identify high-risk patients
nd provide scientifically supported
nterventions.
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PREVENTION OF

INFECTION IN

PATIENTS WITH

CANCER

CHRISTOPHER R. FRIESE
NFECTION refers to the symptoms caused by the multipli-
cation of microscopic organisms and subsequent invasion of
the body’s natural barriers.1,2 These organisms may be of

acterial, fungal, viral, or parasitic origin. Patients with cancer,
ompared with other clinical conditions, are at increased risk for
nfectious complications. The factors that predispose patients with
ancer to infection include decreased supply and/or function of
ymphocytes or granulocytes, wounds following invasive surgery,
he placement of vascular catheters, nutritional deficiencies, and
re-existing or newly acquired comorbidities.3 In many cases,
atients present with many or all of these factors at once. Preven-
ion of infection occurs through activities by patients, nurses,
hysicians, and public health professionals to reduce the likeli-
ood of microbial multiplication and invasion.1 Despite the recog-
ition that patients with cancer are at increased risk for infection,
reventive interventions often vary by setting and lack an evi-
ence base.
The white paper on nursing-sensitive patient outcomes pub-

ished by the Oncology Nursing Society (ONS) recognized preven-
ion of infection as an important safety outcome that is sensitive to
ursing interventions.4 Four of the 15 outcomes endorsed by the
ational Quality Forum as nursing-sensitive performance mea-
ures are related to infection.5 Reimbursement strategies for
ealth care services based on quality measures, termed “pay for
erformance,” are anticipated to increase widely. Moreover, on-
ology nurses have an interest in preventing infection in patients
ith cancer to facilitate timely anti-cancer therapies, promote
uality of life, and improve patient satisfaction. It is with these
otivations that this article discusses the recent evidence base for

nterventions to prevent infection. The goal of this review is to
rovide clinicians with the most reliable, updated evidence to
upport clinical decision-making and improve outcomes for pa-

ients with cancer who are at increased risk for infection.
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PREVENTION OF INFECTION IN CANCER PATIENTS 175
Two principal documents were used to frame
his review. The first was a review completed by
he author in 20041 as part of the initial ONS effort
o measure nursing-sensitive patient outcomes.
he second document is a summary of the 2005
NS Putting Evidence Into Practice (PEP) project

eam to categorize interventions based on the
uality of the available evidence.6,7 Finally, com-
on clinical problems, such as infections related

o vascular catheters, pneumonia, and aggressive
rganisms (Clostridium difficile,vancomycin-re-
istant Enterococcus [VRE], and methicillin-resis-
ant Staphylococcus aureus [MRSA]) were ad-
ressed specifically because of their high
revalence and potential for poor outcomes in the
ncology patient population. This review con-
ludes with knowledge gaps and suggestions for
uture research.

EVIDENCE-BASED SUMMARY OF NURSING-
SENSITIVE OUTCOMES: PREVENTION OF

INFECTION

he first review conducted for the ONS focused
on: (1) available measures, and (2) effective

nterventions with a high level of evidence for the
revention of infection in patients with cancer.1 A
omputerized search of the Cumulative Index to
ursing & Allied Health Literature (CINAHL) and

he United States’ National Library of Medicine
ibliographic database (MEDLINE) was conducted
sing the search terms “registered nurses” and
infection” or “infection control.” Searches were
imited to papers published between 2000 to 2003,
nd classified as systematic reviews or meta-anal-
ses. Meta-analyses are quantitative syntheses of
eparate but related research studies. In addition,
he Agency for Healthcare Research and Quality’s
nline database of clinical practice guidelines
www.guidelines.gov) was searched using similar
erms.

The findings showed scant attention to mea-
urement techniques of infection. While this is
artly because of the heterogeneity of infection,
ery little empirical research is available on how
linicians or researchers should measure infection
rom the quality of care perspective. One paper
ddressed the concept of time to positivity to
nfection as a tool to discern vascular catheter-
elated blood stream infection.8 In this approach,
aired blood cultures are obtained; one from the

istal port of the vascular catheter, and a second l
rom phlebotomy. If the culture from the catheter
ource is positive first, the difference in time to
ositive result is compared between the catheter
nd the phlebotomy sample. When the difference
xceeds 120 minutes, catheter-related infection is
ore certain. Clinicians continue to debate the

requency, number, and source(s) of blood cul-
ures required in the febrile patient with cancer.
lthough no published studies answer the ques-

ion empirically, a sound protocol was developed
y Penwarden and Montgomery.9 The steps in-
lude: (1) obtaining the cultures within 30 min-
tes of fever; (2) obtaining one peripheral set of
ultures with the initial fever, with cultures ob-
ained only via the vascular catheter during sub-
equent febrile episodes; and (3) cultures ob-
ained from each lumen of the catheter, with no
lood discarded. While individual scenarios may
ictate a different response by clinicians, a stan-
ardized approach to blood cultures improves the
alidity and reliability of the diagnostic test.
Catheter-related blood stream infections have

een measured using standardized terminology
ndorsed by the Centers for Disease Control and
revention (CDC), among other groups.10 The
umber of infections per 1,000 catheter days is a
idely used metric in the literature. For example,
ssume in 1 month a clinic cared for 100 patients
ho had their catheters for 3 days each (300
atheter days/month). In that month, 4 patients
cquired a blood stream infection. The catheter-
elated blood stream infection rate would be
/300 � 1,000 � 13.33. While the calculation may
ot be intuitive it accounts for the fact that differ-
nt clinics vary in their patient volumes and the
ength of time catheters are used.

The reviewed literature was then categorized
nto five domains of infection prevention interven-
ions: (1) hygiene, (2) intravenous therapy, (3)
utrition/gastrointestinal, (4) environment, and
5) chemoprevention. Readers are referred to the
ource document for a complete discussion of the
eview findings. However, important findings are
resented in Table 1.
The 2004 review concluded that several inter-

entions had strong support to recommend wide-
pread adoption, but many common practices,
uch as diet modifications and “protective isola-
ion” of patients with neutropenia, lacked strong
vidence. Measurement of infection was varied
nd few clear approaches were available for clini-
al use. Specific gaps in the infection prevention

iterature were noted in the outpatient oncology

http://www.guidelines.gov
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176 C.R. FRIESE
etting, and for infections outside the blood-
tream. These findings were shared with advanced
ractice nurses (APNs) at the ONS-sponsored APN
etreat in 2004. While reviewers found the docu-
ent helpful, they requested additional detail for

nterventions commonly used in practice with
arying levels of evidence. These comments stim-
lated the ONS’s PEP initiative.

THE PUTTING EVIDENCE INTO PRACTICE

(PEP) PROCESS

series of manuscripts and documents are
now available to describe the process and

TAB
Major Findings from the 2004

Domain and Intervention Findings

Hygiene
Handwashing The single most important nur

to prevent infection

Oral care Frequent oral care, including g
toothbrushing and flossing (
effective

Intravenous therapy
Catheter placement Avoid placement of catheters

functionally or quantitatively

Injection port cleansing Injection ports on intravenous
vascular catheters should be
70% alcohol before access

Nutrition/gastrointestinal
Nutritional route Enteral nutrition is preferred to

route

Diet modifications There is little evidence for the
diet”

Environment
Protective isolation No rigorous data exist to supp

isolation practices for patien
and neutropenia

Chemoprevention
Prophylactic therapy

for patients with
acute leukemia

Patients receiving induction th
leukemia should receive rou
for fungus and herpes simpl
with acute lymphocytic leuk
also receive Pneumocystis c
prophylaxis
ndings of the PEP initiative and specifically for a
he prevention of infection project team.1,6,7,11

riefly summarized, a panel of staff nurses, APNs,
nd a doctorally prepared researcher conducted a
iterature search of a broader scope than the 2004
eview. Reviewed manuscripts were not restricted
o systematic reviews or meta-analyses; lower lev-
ls of evidence were included. To discriminate the
videntiary support for particular interventions,
ach manuscript was assigned a level of evidence
highest reflecting randomized controlled clinical
rials with 100 or more patients; lowest evidence
evel referring to clinical observation or editori-
l).12 Papers describing the outcomes of a specific
ntervention were then aggregated by the team to

1.
vention of Infection Review1

Discussion

intervention Antimicrobial soap and water, or the use of
alcohol-based hand gel have equal
efficacy

lerated) are
The frequency of oral care and the ideal

oral cleansing agent are unknown

patient is
ropenic

Not always possible in certain clinical
circumstances. Aseptic practice and full
barrier precautions during placement are
recommended

g or
nsed with

Sufficient time between swabbing and
access should be maintained to assure
the alcohol has dried

parental Increased risk of blood stream infections
has been observed for patients receiving
parenteral nutrition

tropenic Historical anecdotes have led to restriction
of fresh fruits, vegetables, and other
food sources. Two randomized trials are
currently investigating this question

rotective
th cancer

These data differ from the CDC-endorsed
approach of isolating patients with active
infections to protect other
immunocompromised patients

for acute
rophylaxis
atients
should

Several agents are available to achieve
anti-fungal and anti-viral prophylaxis
LE
Pre

sing

entle
as to

when
neut

tubin
clea

the

“neu

ort p
ts wi

erapy
tine p
ex. P
emia
arinii
ssign an overall level of evidence for the inter-
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PREVENTION OF INFECTION IN CANCER PATIENTS 177
ention to prevent infection. As a practical exam-
le, the prevention of infection team reviewed five
eparate studies of varying levels of evidence to
onclude that chlorhexidine was not recommended
o prevent mucositis in patients with cancer.

Although the 2005 PEP Prevention of Infection
ocument reviews a more comprehensive array of
nterventions, significant gaps remain. Controver-
ies remain in oral care (frequency, choice of
gent), isolation practices, and the use of fluoro-
uinolone prophylaxis. The literature is lacking in
valuation of standardized patient and provider
ducation on prevention of infection for patients
ith cancer. While frequently hypothesized, there

s no evidence that detailed infection prevention
ducational content improves outcomes. This is a
igh priority area for future nursing research.

RESEARCH FINDINGS ON SELECTED TOPICS

he reviews described above provide a general
approach to the prevention of infection in the

atient with cancer. Additional specific areas are
orthy of attention. Infections related to vascular
atheters and pneumonia are highly prevalent and
re the source of significant morbidity and mor-
ality in the oncology patient population. In addi-
ion, the increase in incidence of aggressive organ-
sms places current and future patients at risk for
oor outcomes. These specific topics were re-
iewed in MEDLINE and guidelines.gov for the
ears 2000 through 2006. Restrictions were
laced on manuscripts in English and focused on
dult patients. When 300 or more manuscripts
ere retrieved, the search was combined with
eoplasm as a search term to restrict to the on-
ology patient population.

ascular Catheters

tandardized, evidence-based interventions for
he patient with vascular access are vital to infec-
ion control efforts. When providers deliver these
nterventions consistently, outcomes are easier to
rack and measure. Many oncology nurses are
ware of the Access Device Guidelines published
y the ONS.13 This guideline summarizes perti-
ent issues related to the insertion, care, and
aintenance of vascular access devices. The

uidelines summarize available evidence sur-
ounding controversial issues, including dressing
ype, cleansing agents, flushing agents, occlusion,

nfection control, and catheter removal. However, a
ore recent standards have been made available.
ncology nurses are advised to consult with their

ubspecialty colleagues, the Infusion Nurses Soci-
ty (INS), for recent updated evidence-based stan-
ards on a variety of vascular access devices. In
006, the INS published standards of practice on a
ide variety of relevant topics to oncology nurses,

ncluding catheter site selection, skin preparation,
ressing application and changes, flushing, and
tabilization procedures.14 Both the ONS guide-
ines and the INS standards are supported by
ublished sources, however, they lack a level of
vidence weighting assignment. Thus, random-
zed trials, as well as observational studies, sup-
ort the guidelines and standards as currently
ublished. Selected INS standards are presented
n Table 2. However, the reader is strongly encour-
ged to review the entire issue of the journal for
omplete details and considerations for special
atient populations. Important teaching points
rom the standards include frequent observation
f the junction between the access device and the
atient’s skin. Daily inspection and palpation is
equired, and dressings should avoid covering the
unction to permit inspection. Clinical practice
aries in the schedule of catheter and dressing
hanges. Basic principles include reducing the
umber of “breaks” to the intravenous system
here infectious agents could be introduced inad-
ertently.
In addition to the published standards, the INS’s

ournal, Journal of Infusion Nursing, has numer-
us nurse-led, data-based research articles docu-
enting outcomes following changes related to

nfusion nursing interventions. These articles are
n excellent model for oncology nurses to emulate
n making changes to their own practices, as it not
nly increases nursing scholarship, but informs
he community about novel, effective interven-
ions for the patient population.

One recent nurse-led study in a large homecare
nfusion service reported 7 years of data on 551
atients.15 Using the standardized metric in cath-
ter-related outcomes, 20,879 catheter days were
bserved. This prospective, observational study
eported 0.77 infections per 1,000 catheter-at-
ome days. In addition to the outcome data, fac-
ors associated with the infected catheters were
eported; total parenteral nutrition was associated
ith 6 of the 16 documented infections in the

tudy period (�2 28.14, P � .001). Other risk
actors included neutropenia, immunosuppressive

gents, multi-lumen catheters, history of catheter
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178 C.R. FRIESE
nfection, and serum albumin � 3.5. This study
heds important light on the possible explanations
or catheter-related infection, and allowed the
ome care agency to target surveillance activities
o high-risk patients. The infrastructure of pro-
pective data collection allows the agency to track
utcomes data and respond promptly to changes.
Another practice inconsistent with the evidence

urrounds the techniques used to secure cathe-
ers. Historically, catheters have been sutured im-
ediately after placement, and nurses have relied

n mounds of tape to reduce the risk of dislodg-
ent. A trial of 170 peripherally inserted central

atheter (PICC) line recipients, randomized sub-
ects to standard securing procedures with sutures
nd tape versus a sutureless securement device.16

TAB
Selected Standards of Practice

Topic

Placement 1. Maximal barrier precautio
drapes/towels) used for c

2. Accepted antiseptic solut
and tincture of iodine. A c
povidone-iodine (after the

Catheter site care 1. The catheter dressing cha
catheter and skin with an

2. Sterile gloves and mask s
placed centrally, or in imm

3. Sterile dressings should b
that prohibits direct obser
transparent semipermeab
alone (at least every 7 da

4. The junction of the skin a
daily

5. Catheters should be stab
are preferred to sterile tap
placed on the catheter-sk

6. Implantable ports: safety
dressing is used with gau
dressings should be chan
timed simultaneously

Intravenous administration
sets

1. Sets should be changed e
compromised integrity of

2. Aseptic technique should
3. Changes should coincide

stopcocks, and/or initiatio
4. All sets should use luer-lo
5. Sets used for parenteral n

suspected contamination
6. Sets for intravenous fat e
7. Sets used for blood produ

whichever comes first
8. Hemodynamic monitoring
he infection rate per 1,000 catheter days was r
.4/1,000 in the suture arms versus 0.7/1,000 in
he sutureless securement device arm (P � .03). A
eta-analysis of two trials (including the one

bove) compared stabilization devices with tradi-
ional catheter securement procedures with tape
r surgical strips and reported a statistically sig-
ificant decrease in catheter-related blood stream

nfection rates with the use of stabilization
evices.17 Hypothetically, the differences are be-
ause of the skin disruption caused by suture
lacement, as well as use of unclean tape applied
o non-intact skin.18

One institution reported 6-year outcome data
ollowing the implementation of a midline cathe-
er placement program for high-risk patients.19

idline catheters have longer cannulas than pe-

2.
the Infusion Nurses Society14

Standard

terile gown, sterile gloves, cap, mask, eyewear, sterile
l, midline, and peripherally inserted central catheters
include alcohol, chlorhexidine gluconate, povidone-iodine,
ination of alcohol followed by chlorhexidine gluconate or
hol dries) are preferred
procedure should include cleaning the junction of the
ic agents (detailed above) using aseptic technique

be used for catheters with extended dwelling times, are
compromised patients
plied to vascular access devices. Options include gauze
n of the entry site (change every 48 hours); gauze with a
M) dressing (change every 48 hours), or TSM dressing

theter should be inspected and palpated for tenderness

to restrict movement. Manufactured stabilization devices
surgical strips. If the latter are used, they should not be
ction
oring needles should be changed every 7 days. If a TSM
anchor the needle and the catheter-skin junction is visible,

every 7 days. Needle and dressing changes should be

72 to 96 hours, or whenever contamination or
ystem is suspected
sed for set changes
new catheter placements, extension sets, filters,
new containers of solution
esign
on should be changed every 72 hours or immediately after
mpromised integrity

ons should be changed every 24 hours
hould be changed after each unit or after four hours,

should be changed every 96 hours
LE
from

ns (s
entra
ions
omb
alco
nge

tisept
hould
uno

e ap
vatio
le (TS
ys)
nd ca

ilized
e or
in jun
non-c
ze to
ged

very
the s
be u
with
n of
ck d
utriti
or co

mulsi
cts s

sets
ipheral catheters (7 to 8 inches v 1 inch, respec-
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PREVENTION OF INFECTION IN CANCER PATIENTS 179
ively), yet are indicated for shorter infusion time
han PICCs. The vascular team reviewed the scant
iterature and, in accordance with expert opin-
ons, developed explicit criteria for midline place-

ent. The program reports increased rates of in-
usion completions for patients with midline
atheter placement, with low phlebitis and infec-
ion rates. An important implication of this study
s that in the absence of strong evidence, expert
pinion was consulted to drive interventions. Sub-
equently, the change in practice was studied sys-
ematically and published in the peer-reviewed
iterature.

For decades, the standard of care for the patient
equiring bone marrow or stem cell transplanta-
ion for hematologic malignancy was placement of
tunneled Hickman catheter. However, other de-

ices have documented efficacy in this high-risk
opulation. In a single-site, retrospective chart
eview of 120 autologous marrow/stem cell recip-
ents, the outcomes for those who received Hick-

an catheters versus PICCs were compared.20

hile all Hickman catheters were placed by sur-
eons, the PICCs were placed by nurses and radi-
logists. Cellulitis, phlebitis, and bacteremia were
ess frequent in the PICC group. Although the
roups were relatively well balanced in terms of
ge, gender, and presenting diagnosis, comorbid-
ty and other uncaptured indicators of illness se-
erity were not available. The data, however, do
oint to encouraging results in terms of reducing
nfection in a vulnerable patient population.

A recent study examined whether patients with
unneled catheters required dressings once cuff
dherence had occurred.21 The rationale support-
ng dressing-free catheters include the observa-
ion that dressings may place and contain patho-
ens closer to the catheter site. Second, the
acron cuff in the tunneled portion of the catheter
dheres to tissues along the tunnel, preventing
isplacement. This randomized, single-site study
ollowed 78 patients with cancer who received
uinton or Cook catheters with two or three lu-
ens. At day 21, afebrile patients with low bacte-

ial counts on exit site culture were randomized to
kin cleansing with chlorhexidine and scheduled
auze dressings or skin cleansing without dress-
ng. While sepsis rates were lower in the no-dress-
ng arm, the result did not reach statistical signif-
cance. However, the average days until blood
tream infection were significantly longer in the
o-dressing arm versus scheduled gauze dressing

rm (145 v 90 days, P � .03).
Antibiotic locks are a more recent, controver-
ial intervention in vascular catheter care. Solu-
ions of varying antibiotics and concentrations are
nstilled in the catheter for up to 12 hours. Six
andomized trials were pooled in meta-analysis to
xamine the effect of antibiotic locks on catheter-
elated blood stream infection. The relative risk of
atheter-related blood stream infection was signif-
cantly decreased in the antibiotic lock arm, com-
ared with usual care (P � .01).22 However, the
ealthcare Infection Control Practices Advisory
ommittee (HICPAC) does not recommend anti-
iotic locks in routine practice because of resis-
ance concerns.23 Studies using standardized drug
nd concentration, in immunocompromised pa-
ient populations, with detailed antimicrobial re-
istance data are required before adoption of this
ractice can be widely supported for oncology
ursing practice.

neumonia

ealth care-associated pneumonia is a frequent
nd severe problem for patients. The matrix of
mmunosuppression, surgery, nutritional defi-
iencies, and activity intolerance makes pneumo-
ia particularly problematic for patients with can-
er. The CDC has published exhaustive, evidence-
ased guidelines for pneumonia prevention in
ealth care facilities.24 To date, this guideline has
een slowly adopted. However, a single institution
as reported recent improvement in nosocomial
neumonia rates after the implementation of a
erformance improvement project to adhere to
he CDC guidelines.25

The ONS prevention of infection PEP team sum-
arized the 2003 recommendations by the CDC

n the PEP card,6 with additional detail at the
ebsite (www.ons.org/outcomes).7 Important
earls from this review for the oncology popula-
ion include:

. Clean, disinfect, rinse, and dry nebulizers be-
tween doses. Use sterile medication (single
doses are preferred) and administer asepti-
cally.

. Oxygen tubing, humidification circuits and
masks should be changed after malfunction or
visible signs of contamination.

. Glove use by providers when handling respira-
tory secretions; Single-use gowns when respi-
ratory secretions are anticipated.

. 23-valent pneumococcal polysaccharide vacci-

nation to adults with cancer.

http://www.ons.org/outcomes
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180 C.R. FRIESE
. Restrictions on visitors when respiratory symp-
toms are present.

While not addressed by the CDC guideline, a
ecent contribution to the literature was the ex-
mination of formal dysphagia screening for pa-
ients at risk for pneumonia.26 The Stroke Practice
mprovement Network conducted chart review in
5 institutions, and tracked adherence to formal
ysphagia screening protocols. Patients who re-
eived formal dysphagia evaluation after cerebro-
ascular event but before the re-initiation of oral
ntake were deemed successfully screened. Rates
f pneumonia were significantly higher in hospi-

TABLE 3.
Interventions to Prevent Transmission of Drug-

Resistant Organisms32

Category Specific Interventions

Administrative Organizational priority on infection control.
Tracking system of patients colonized
with resistant organisms. Use of
coalitions to track and compare data. At
least annual feedback to health care
providers on infection rates and
outcomes

Education Annual, updated training to health care
providers on pathogen incidence, risk
factors, and evidence-based control
efforts

Antimicrobial
use

Strongly implicated in resistant organisms.
Frequent updates of facility-specific
resistance information, formulary
restrictions, interdisciplinary review of
anti-infective use

Surveillance Standardized laboratory methods to test
for resistant organisms. Rapid
notification system to health care
providers. Unit-specific resistance
reports to target interventions and
increased surveillance

Infection
control

Standard precautions in all health care
settings. Contact precautions for
patients with resistant organisms in
acute care settings. Consider increased
efforts in long-term care. Standard
precautions appropriate for home care/
ambulatory settings. For patients with
resistant organisms, providers wear
masks when splashing is anticipated,
open tracheostomy care, care of open,
heavily colonized sources

Environment Specific cleaning, disinfection, and
sterilization procedures. Focus on
frequently touched surfaces
als that lacked formal dysphagia screening proto- w
ols, even after adjustment for stroke severity.
pplied to oncology practice, clinicians should

dentify patients at higher risk for dysphagia and
rrange for screening. Head, neck, and esophageal
atients are candidates, but additional patients
ay be considered based on comorbidities, and
istory of surgery and radiotherapy.

ggressive Organisms

hree organisms are responsible for the large pro-
ortion of infectious diseases difficult to eradicate
ith standard therapy: Clostridium difficile-asso-
iated disease (CDAD), VRE, and MRSA. While
linically heterogeneous diseases, several princi-
les of care are relevant to all three in terms of
revention. First, the influence on hand hygiene
annot be understated. Clear instructions based
n empirical science are provided by the CDC’s
ealthcare Infection Control Practices Advisory
ommittee27 and are summarized in the ONS PEP
ebsite.7 Whereas the CDC guideline details in-

tructions for both water-based and water-less
cenarios, it provides the caveat that most alcohol
and rubs are not effective against spore-based
rganisms, such as CDAD. While some contradic-
ory evidence suggests that use of alcohol rubs
ecreases CDAD rates in hospitals, it is clear that
andwashing alone is not sufficient to combat
hese aggressive pathogens.28,29 Additional inter-
entions, such as isolation procedures, are re-
uired to prevent transmission of these organisms
o patients.

The CDC has articulated isolation procedures to
revent the transmission of resistant pathogens to
ther patients. These procedures are published by
he evidence-based document endorsed by the
ICPAC, and were most recently revised online in
pril 2005.30,31 The baseline approach, standard
recautions, provides the initial framework for
nteractions between health care providers and
atients; the goal is to reduce the transmission of
icroorganisms between recognized and unrecog-
ized sources in hospitals. The second approach,
ermed “transmission-based precautions,” focuses
n interrupting the spread of highly virulent
athogens throughout health care facilities. An
xample is the use of contact precautions to re-
uce the risk of CDAD, VRE, and MRSA transmis-
ion from colonized patients to other patients. A
arallel intervention, empiric precautions, is used
o identify patients with clinical characteristics

ho should be isolated (using contact precau-
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ions) before definitive microbiological culture.
or example, diarrhea in patients with inconti-
ence or diaper use, or diarrhea in an adult with
ecent antibiotic use, would raise suspicion for
DAD and warrant empiric precautions until after
DAD toxins return negative. Patients with active,

nfected wounds that cannot be covered com-
letely are also candidates for empiric precau-
ions.

The recent CDC guideline on the prevention of
ulti-drug-resistant organisms in health care set-

ings outlines six initiatives to prevent the transmis-
ion of organisms such as VRE and MRSA (see Table
).32 These initiatives support clinicians in their
nfection control efforts. When prevalence of resis-
ant organisms fails to decrease after these initia-
ives, or a clinically important pathogen is isolated in

facility, the guideline suggests more aggressive
fforts. The evidence base is strongest for acute care
acilities, and weaker in long-term care, ambulatory,
ome care, and infusion settings. Research in this
rea is strengthened when outcomes are compared
efore and after interventions, baseline infection
ontrol measures are clearly described, changes in
ractice in addition to infection control procedures
s documented, and data are collected across several
ealth care facilities.
The establishment of a surveillance program has

een implicated in the reduced incidence of CDAD,
RE, and MRSA. Clinical active surveillance has
een defined as prospective screening for VRE via
ectal swabs on admission. This approach, con-
rasted with laboratory screening (additional culture
erformed for VRE from stools sent for Clostridium

Common to
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FIGURE 1. Risk factors for incre
ifficile toxin assays) is more sensitive and cost d
ffective.33 To assist in surveillance activities, recent
tudies that identify risk factors for the colonization
f resistant organisms were reviewed and are pre-
ented in Figure 1. Many risk factors are shared
cross pathogens, such as vascular catheters, uri-
ary catheters, prolonged hospital stay, and trans-

ers within hospitals. Concurrent antibiotics are also
ommon factors for all three pathogens, but are
ost strongly implicated in Clostridium difficile in-

idence; cephalosporins and clindamycin are recog-
ized culprits. Oncology nurses can identify patients
t risk for resistant organisms, conduct active sur-
eillance in the form of querying for symptoms and
urveillance culture, and isolate patients at high
uspicion for resistant pathogens. Although such a
argeted approach has not been published in the
ncology literature, it applies the research findings
rom active surveillance and risk factor analysis.
urther, it promotes consistency across providers
nd allows for straightforward outcomes assessment.
The use of intranasal mupirocin has been inves-

igated as a strategy to reduce both MRSA and VRE.
hile data are more supportive for prevention of
RSA in the surgical patient,34 data on non-surgical
atients to prevent MRSA are equivocal.35 In addi-
ion, valid concerns regarding promoting resistance
estrict the prophylactic use of intranasal mupirocin
o high-risk surgical populations.

CONCLUSION

hile this review highlights many interven-
tions oncology nurses can implement to re-
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182 C.R. FRIESE
er, additional studies are needed to confirm
urrent findings and effects of interventions. Nurs-
ng research in this area would be strengthened by
tandardized measures, in multiple sites, and fo-
used on the oncology population. Much of the
ork reviewed here was performed in general
ospital or community settings. The unique clin-

cal characteristics of patients with cancer and
heir response to nursing interventions to prevent
nfection are of special priority.

Clearly, the problem of infection in the patient
ith cancer affects not only immediate clinical

utcomes, but quality of life and adverse out- t
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