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THE revised version of the Centers for
Disease Control Guidelines for the
Prevention of Intravascular Catheter-
related Infections was published on
August 9, 2002, in the Morbidity and
Mortality Weekly Report Reports and
Recommendations series (1). It re-
places the previous guideline pub-
lished in 1996. The goal of the new
guidelines is to provide evidence-
based recommendations for prevent-
ing catheter-related infections. The
new document was prepared by a
working group led by the Society of
Critical Care Medicine, in collabora-
tion with the Infectious Disease Soci-
ety of America, Society for Healthcare

Epidemiology of America, Surgical In-
fection Society, American College of
Chest Physicians, American Thoracic
Society, American Society of Critical
Care Anesthesiologists, Association
for Professionals in Infection Control
and Epidemiology, Infusion Nurses
Society, Oncology Nursing Society,
Society of Interventional Radiology,
American Academy of Pediatrics, and
the Healthcare Infection Control Prac-
tices Advisory Committee of the Cen-
ters for Disease Control.

Major areas of emphasis in the new
guidelines include (i) education and
training of health-care providers who
insert and maintain catheters, (ii) use
of maximal sterile barrier precautions
during central venous catheter (CVC)
insertion, (iii) use of a 2% chlorhexi-
dine preparation for skin antisepsis,
(iv) avoidance of routine replacement
of CVCs as a strategy to prevent infec-
tion, and (v) use of antiseptic- or anti-
biotic-impregnated short-term CVCs if
the rate of infection is high despite
adherence to other strategies (ie, edu-
cation and training, maximum sterile
barrier precautions, and 2% chlorhexi-
dine for skin antisepsis). The full guide-
line, available without charge at http://
www.cdc.gov/mmwr/PDF/RR/RR5110.pdf,
is lengthy and includes numerous other
recommendations (1). Portions of the
new guideline are of particular interest
to interventional radiologists, particu-
larly those dealing with CVCs, periph-
erally inserted central catheters (PICCs),
and hemodialysis catheters. Selected
recommendations are presented verba-

tim here, along with selected supporting
data, background information, and ref-
erences.

EPIDEMIOLOGY AND
MICROBIOLOGY

The incidence of catheter-related
bloodstream infections (CR-BSIs) var-
ies considerably by type of catheter,
frequency of catheter manipulation,
and patient-related factors (eg, under-
lying disease and acuity of illness).
Most serious catheter-related infec-
tions are associated with CVCs, espe-
cially those that are placed in patients
in intensive care units (ICUs). In the
United States, the estimated attribut-
able cost per infection in the ICU is
$35,000–$56,000 (2,3). For entire hospi-
tals, as opposed to ICUs only, 250,000
cases of CVC-associated BSIs have
been estimated to occur annually in
the United States (4). In this case, at-
tributable mortality is an estimated
12%–25% for each infection, and the
marginal cost to the health-care sys-
tem is $25,000 per episode (4).

Pooled data from 1992 through
1999 indicate that coagulase-negative
staphylococci are now the most fre-
quently isolated causes of hospital-ac-
quired BSIs (37%), followed by entero-
cocci (13.5%) (1). The percentage of
enterococcal ICU isolates resistant to
vancomycin increased from 0.5% in
1989 to 25.9% in 1999 (5). Candida spe-
cies caused 8% of hospital-acquired
BSIs from 1992 to 1999.
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PATHOGENESIS

Migration of skin organisms at the
insertion site into the cutaneous cath-
eter tract, with colonization of the
catheter tip, is the most common route
of infection for peripherally inserted
short-term catheters (6,7). Contamina-
tion of the catheter hub contributes
substantially to intraluminal coloniza-
tion of long-term catheters (8–10). Oc-
casionally, catheters may become he-
matogenously seeded from another
focus of infection. Rarely, infusate con-
tamination leads to CR-BSI (11).

Recommendations

• Use a CVC with the minimum
number of ports or lumens es-
sential for the management of
the patient.

• Use totally implantable access
devices for patients who require
long-term, intermittent vascular
access. For patients requiring
frequent or continuous access, a
PICC or tunneled CVC is prefer-
able.

SITE OF CATHETER
INSERTION

The site at which a catheter is
placed influences the subsequent risk
of catheter-related infection and phle-
bitis. The density of skin flora at the
catheter insertion site is a major risk
factor for CR-BSI. No randomized trial
has satisfactorily compared infection
rates for catheters placed in jugular,
subclavian, and femoral sites. Cathe-
ters inserted into an internal jugular
vein have been associated with higher
risk of infection than those inserted
into a subclavian or femoral vein
(7,12,13). Therefore, in adult patients, a
subclavian site is preferred for infec-
tion-control purposes, even though
other factors (eg, the potential for me-
chanical complications, risk of subcla-
vian vein stenosis, and catheter oper-
ator skill) must be considered when
deciding where to place the catheter.

Recommendations

• Weigh the risks and benefits of
placing a device at a recom-
mended site to reduce infectious
complications against the risk for
mechanical complications (eg,

pneumothorax, subclavian artery
puncture, subclavian vein lacera-
tion, subclavian vein stenosis,
hemothorax, thrombosis, air em-
bolism, and catheter misplace-
ment).

• Use a subclavian site (rather
than a jugular or femoral site) in
adult patients to minimize infec-
tion risk for nontunneled CVC
placement.

• No recommendation can be
made for a preferred site of in-
sertion to minimize infection risk
for a tunneled CVC.

• Place catheters used for hemodi-
alysis and pheresis in a jugular
or femoral vein rather than a
subclavian vein to avoid venous
stenosis if catheter access is
needed.

ASEPTIC TECHNIQUE

Compared with peripheral venous
catheters, CVCs carry a substantially
greater risk of infection. Maximum
sterile barrier precautions (eg, cap,
mask, sterile gown, sterile gloves, and
large sterile drape) during the inser-
tion of CVCs significantly reduce the
incidence of CR-BSI compared with
standard precautions (eg, sterile
gloves and small drapes) (7,14). Al-
though the efficacy of such precau-
tions for insertion of PICCs has not
been studied, the use of maximum
barrier precautions is likely also appli-
cable to PICCs.

In the United States, povidone io-
dine has been the most widely used
antiseptic for cleansing arterial cathe-
ter and CVC insertion sites (15). How-
ever, in one study, preparation of cen-
tral venous and arterial sites with 2%
aqueous chlorhexidine gluconate re-
duced BSI rates compared with site
preparation with 10% povidone iodine
or 70% alcohol (16). The U.S. Food and
Drug Administration has approved a
2% tincture of chlorhexidine prepara-
tion for skin antisepsis. Other prepa-
rations of chlorhexidine may not be as
effective.

Recommendations

• Use aseptic technique including
the use of a cap, mask, sterile
gown, sterile gloves, and a large
sterile sheet for the insertion of

CVCs (including PICCs) or
guide-wire exchange.

• Although a 2% chlorhexidine-
based preparation is preferred,
tincture of iodine, an iodophor,
or 70% alcohol may be used. Al-
low the antiseptic to remain on
the insertion site and to air dry
before catheter insertion. Allow
povidone iodine to remain on
the skin for at least 2 minutes, or
longer if it is not yet dry before
insertion.

ANTIMICROBIAL- OR
ANTISEPTIC-IMPREGNATED
CATHETERS AND CUFFS

Certain catheters and cuffs that are
coated or impregnated with antimicro-
bial or antiseptic agents can decrease
the risk of CR-BSI and potentially de-
crease hospital costs associated with
treating CR-BSIs despite the addi-
tional acquisition cost of an antimicro-
bial- or antiseptic-impregnated cathe-
ter. Two meta-analyses demonstrated
that catheters coated with chlorhexi-
dine/silver sulfadiazine on the exter-
nal luminal surface reduced the risk of
CR-BSI compared with standard non-
coated catheters (17,18). In a multi-
center randomized trial, CVCs im-
pregnated on the external and internal
surfaces with minocycline/rifampin
were associated with lower rates of
CR-BSI when compared with the first-
generation chlorhexidine/silver sulfa-
diazine–impregnated catheters (19).
All of the studies involving antimicro-
bial- or antiseptic-impregnated cathe-
ters have been conducted with use of
triple-lumen, noncuffed catheters in
adult patients whose catheters re-
mained in place for less than 30 days.

Ionic silver has been used in subcu-
taneous collagen cuffs attached to
CVCs. In studies of catheters left in
place longer than 20 days, the cuff
failed to reduce the incidence of CR-
BSI (20,21). Two other studies of short-
term catheters could not demonstrate
efficacy because of the minimal num-
ber of CR-BSIs observed (22,23).

Recommendation

• Use an antimicrobial- or antisep-
tic-impregnated CVC in adults
whose catheter is expected to
remain in place �5 days if, after
implementing a comprehensive
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strategy to reduce rates of CR-
BSI, the CR-BSI rate remains
above the goal set by the indi-
vidual institution based on
benchmark rates and local fac-
tors.

CATHETER FIXATION AND
DRESSING

Sutureless fixation devices may be
preferable to sutures in preventing
CR-BSIs. One study, which involved
only a limited number of patients and
was underpowered, compared a su-
tureless device to suture for securing
PICCS; in this study, CR-BSI was re-
duced in the group of patients that
received the sutureless device (24).

Povidone iodine ointment applied
at the insertion site of hemodialysis
catheters has been studied as a pro-
phylactic intervention to reduce the in-
cidence of catheter-related infections.
One randomized study of 129 hemo-
dialysis catheters demonstrated a re-
duction in the incidence of exit-site in-
fections, catheter-tip colonization, and
BSIs with the routine use of povidone
iodine ointment at the catheter inser-
tion site compared to use of no oint-
ment at the insertion site (25).

Several studies have evaluated the
effectiveness of mupirocin ointment
applied at the insertion sites of CVCs
as a means to prevent CR-BSI. Al-
though mupirocin ointment reduced
the risk of CR-BSI, it has also been
associated with mupirocin resistance
and may adversely affect the integrity
of polyurethane catheters.

Recommendations

• Do not use topical antibiotic
ointment or creams on insertion
sites (except when using dialysis
catheters) because of their poten-
tial to promote fungal infections
and antimicrobial resistance.

• Tunneled CVC sites that are well
healed may not require dress-
ings.

CENTRAL VENOUS
CATHETER REPLACEMENT

Catheter replacement at scheduled
time intervals as a method to reduce
CR-BSI has not lowered rates. This is
true regardless of whether catheters
were placed at new sites or replaced

over a guide wire. Routine replace-
ment of CVCs is not necessary for
catheters that are functioning and are
not shown to cause local or systemic
complications.

Replacement of temporary cathe-
ters over a guide wire in the presence
of bacteremia is not an acceptable re-
placement strategy because the source
of infection is usually colonization of
the skin tract from the insertion site to
the vein (7,26). However, in selected
patients with tunneled hemodialysis
catheters and bacteremia, catheter ex-
change over a guide wire, in combina-
tion with antibiotic therapy, may be an
alternative salvage strategy in patients
with limited venous access (27–30).

Recommendations

• Do not routinely replace CVCs,
PICCs, hemodialysis catheters,
or pulmonary artery catheters to
prevent catheter-related infec-
tions.

• Do not remove CVCs or PICCs
on the basis of fever alone. Use
clinical judgment regarding the
appropriateness of removing the
catheter if infection is evidenced
elsewhere or if a noninfectious
cause of fever is suspected.

• Do not use guide-wire tech-
niques to replace catheters in
patients suspected of having
catheter-related infection.

HEMODIALYSIS CATHETERS

The use of catheters for hemodialy-
sis is the most common factor contrib-
uting to bacteremia in patients under-
going dialysis. The relative risk for
bacteremia in patients with dialysis
catheters is seven times the risk in pa-
tients with primary arteriovenous fis-
tulas (31). Hemodialysis catheters
should be avoided in favor of arterio-
venous fistulas and grafts. If tempo-
rary access is needed for dialysis, a
cuffed catheter is preferable to a non-
cuffed catheter if the catheter is ex-
pected to stay in place for longer than
3 weeks (4,32).

Recommendation

• Use a cuffed CVC for dialysis if
the period of temporary access is
anticipated to be prolonged (eg,
�3 weeks).

CENTRAL VENOUS
CATHETERS IN CHILDREN

Because of the limited vascular sites
in children, attention should be given
to the frequency with which catheters
are replaced in these patients. In a
study in which survival analysis tech-
niques were used to examine the
relationship between the duration of
central venous catheterization and
complications in pediatric patients in
the ICU, all patients studied (n � 397)
remained without infection for a me-
dian of 23.7 days (33). In addition, no
relationship was found between dura-
tion of catheterization and the daily
probability of infection (r � 0.21, P �
.1), suggesting that routine replace-
ment of CVCs likely does not reduce
the incidence of catheter-related infec-
tion (33).

SUMMARY

The new Guidelines for the Prevention
of Intravascular Catheter-related Infec-
tions contain comprehensive recom-
mendations for the selection, place-
ment, maintenance, and replacement
of catheters used for venous access.
This material is directly relevant to the
day-to-day practice of interventional
radiology. Highlights of the Guidelines
are presented here. The Guidelines con-
tain additional recommendations, ex-
tensive background information, and
references. Review of the entire docu-
ment is recommended for all physi-
cians who perform venous access pro-
cedures.
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