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QZ When should central venous catheters
be changed in the intensive care unit?
Should there be a rigid time-based protocol

for doing so?
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A = EVIDENCE SUGGESTS that the decision
= should be made on a case-by-case
basis, rather than on the basis of a time-based
protocol. Changing a central venous catheter
(CVCQ) is frequently necessary to manage or
prevent infection, but unnecessary manipula-
tion can increase the risk of infection. In gen-
eral, the line should be changed whenever
catheter-related infection is suspected or
proven, or whenever central venous access is
compromised.

m CATHETER-RELATED INFECTIONS

Bloodstream infections associated with CVCs
are an important cause of morbidity and mor-
tality in the intensive care unit. More than
16,000 episodes occur each year, with mortality
estimates ranging from 3% to 25%.1 These
infections are associated with increased lengths
of stay and added hospital costs of up to $460
million.1 Unfortunately, few well-controlled,
randomized, and adequately powered studies
have been done on CVC-associated infection.
Nevertheless, accepted infection control prin-
ciples can be used to reduce infection rates.

m CHANGING A CVC DURING
KNOWN OR SUSPECTED INFECTION

A CVC-related infection should be suspected
when the patient has fever, organism-positive
blood cultures, or erythema or purulent
drainage at the CVC insertion site.

*This paper discusses therapies that are not approved by the Food and
Drug Administration for the use under discussion.
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If infection is documented or obvious, the
catheter should be removed and placed in a
new anatomic site.

If infection is only suspected (for example,
when a patient has an unexplained fever), a
useful strategy is to change the catheter over a
guidewire and send the catheter tip for quan-
titative culture analysis. If organism coloniza-
tion on the removed catheter is found to
exceed the significance level accepted by the
hospital’s microbiology laboratory, the newly
placed catheter should be removed. Because
this procedure will allow clinicians to avoid
unnecessarily changing the catheter site, it
can be useful especially when central venous
access is difficult. Great care must be taken,
however, to avoid inadvertently contaminat-
ing the guidewire and the new catheter.

Any CVC placed with nonsterile tech-
nique, such as one placed on an emergency
basis during resuscitation efforts or trauma,
should also be changed when the patient is
stabilized.

m CHANGING THE CATHETER SITE

Although no randomized studies have been
done, several observational studies suggest
that subclavian venous sites are the least like-
ly to become infected, followed by internal
jugular sites, and then by femoral vein sites.2
Hence, changing a femoral venous catheter to
a subclavian or internal jugular site may be
warranted even in the absence of any sign of
infection.

Thrombosis of the vein in which the
CVC is placed is an additional indication for
changing the catheter to a new site.

However, in general, changing to a new
site in the absence of an infection or throm-
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bosis adds to non-infection risks of central
venous line placement without decreasing the
infection rate.3

m TIME-BASED PROTOCOLS
ARE NOT RECOMMENDED

Following a time-based protocol for changing
lines is not supported by the literature.
Routinely changing the catheter has not been
definitively shown to offer any benefit, where-
as increased CVC catheter manipulation is
independently associated with an increased
risk of catheter-related bacteremia.3

A better strategy is to perform routine
evaluations of the continued need for a
CVC, which may avoid unnecessary catheter
use.45

m OTHER FACTORS AFFECTING
INFECTION RISK

Other strategies may be helpful in reducing
the risk of catheter-related bloodstream infec-
tions.

Equipment and techniques. The practice
of changing a catheter over a guidewire may
add to infection risk because it involves addi-
tional catheter manipulation.3 In contrast,
subcutaneous tunneling to separate the cuta-
neous puncture from the venous entry site by
several centimeters decreases the infection
rate.l

Parenteral nutrition. Minimizing the use
of CVCs for total parenteral nutrition (eg, by
switching to enteral nutrition as soon as pos-
sible) has been associated with lower infection
rates.6

Sterile technique and antimicrobials.
Strict adherence to sterile technique in the
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placement of catheters reduces the infection
rate. Caregivers must use appropriate skin
antisepsis, full-length sterile barrier drapes,
and caps, masks, sterile gowns, and sterile
gloves.”7 Sterile plastic pulmonary artery
catheter sheaths can also reduce infection
risk.8

Antimicrobial-coated catheters have
recently been shown to reduce infection
rates.® Using such catheters during short-term
catheterization may contribute to safety but
does not eliminate the need for sound infec-
tion control and hygienic practices.

Catheter hub. An important source of
catheter infection is colonization of the
catheter hub.10 Limiting access to the hubs
and avoiding using them for drawing blood
may reduce the risk of hub colonization.
Contamination risk may also be reduced by
using alcohol, povidone, or sterile swabs to
disinfect the hub and hub connector before
and after access.1! Although some evidence
suggests that multiple-lumen catheters have
higher infection rates, other studies failed to
find differences except for the increased risks
associated with total parenteral nutrition and
with frequent access to the hubs.12.13

Personnel. Using specialized teams for
insertion, inspection, and dressing changes
has been shown to reduce CVC infection
rates.14 Similarly, an adequate nurse-to-
patient ratio reduces nosocomial infection
rates.14

Anticoagulation. Low-dose anticoagula-
tion has also been associated with a reduced
rate of catheter tip thrombus formation and
subsequent infection.1516 Thus, the use of
low-dose heparin for short-term catheters and
very low-dose warfarin for long-term catheters
appears warranted. [

Routinely

evaluate the
need for the

catheter

1. Mermel LA. Prevention of intravascular catheter-related infections.
Ann Intern Med 2000; 132:391-402.

2. Goetz AM, Wagener MM, Miller JM, Muder RR. Risk of infection due

to central venous catheters: effect of site of placement and catheter
type. Infect Control Hosp Epidemiol 1998; 19:842-845.
3. Cook D, Randolph A, Kernerman P, et al. Central venous catheter

replacement strategies: a systematic review of the literature. Crit Care

Med 1997; 25:1417-1424.

4. Lederle FA, Parenti CM, Berskow LC, Ellingson KJ. The idle intravenous

catheter. Ann Intern Med 1992; 116:737-738.

5. Parenti CM, Lederle FA, Impola CL, Peterson LR. Reduction of unneces-

sary intravenous catheter use. Internal medicine house staff partici-
pate in a successful quality improvement project. Arch Intern Med
1994; 154:1829-1832.

CLEVELAND CLINIC JOURNAL OF MEDICINE

6. Braga M, Gianotti L, Vignali A, Cestari A, Bisagni P, Di Carlo V.

Artificial nutrition after major abdominal surgery: impact of route of
administration and composition of the diet. Crit Care Med 1998;
26:24-30.

Raad Il, Hohn DC, Gilbreath J, et al. Prevention of central venous
catheter-related infections by using maximal sterile barrier precau-
tions during insertion. Infect Control Hosp Epidemiol 1994;
15:231-238.

Cohen Y, Fosse JP, Karoubi P, et al. The “hands-off” catheter and the
prevention of systemic infections associated with pulmonary artery
catheter: a prospective study. Am J Respir Crit Care Med 1998;
157:284-287.

Darouiche RO, Raad I, Heard SO, et al. A comparison of two antimi-
crobial-impregnated central venous catheters. Catheter Study Group.
N Engl J Med 1999; 340:1-8.

VOLUME 68 « NUMBER 12 DECEMBER 2001 995



1-MINUTE CONSULT %

10. Mermel LA, McCormick RD, Springman SR, Maki DG. The pathogene- 14. Soifer NE, Borzak S, Edlin BR, Weinstein RA. Prevention of periph-
sis and epidemiology of catheter-related infection with pulmonary eral venous catheter complications with an intravenous therapy
artery Swan-Ganz catheters: a prospective study utilizing molecular team: a randomized controlled trial. Arch Intern Med 1998;
subtyping. Am J Med 1991; 91:197S-205S. 158:473-477.

11. Salzman MB, Isenberg HD, Rubin LG. Use of disinfectants to reduce 15. Boraks P, Seale J, Price J, et al. Prevention of central venous catheter
microbial contamination of hubs of vascular catheters. J Clin Microbiol associated thrombosis using minidose warfarin to patients with
1993; 31:475-479. haemotological malignancies. Br J Haematol 1998; 101:483-486.

12. Hilton E, Haslett TM, Borenstein MT, Tucci V, Isenberg HD, Singer C. 16. Randolph AG, Cook DJ, Gonzales CA, Andrew M. Benefit of heparin in
Central catheter infections: single- versus triple-lumen catheters. central venous and pulmonary artery catheters: a meta-analysis of ran-
Influence of guide wires on infection rates when used for replacement domized controlled trials. Chest 1998; 113:165-171.
of catheters. AM J MeEd 1088, 84106707 2. e

13. Norwood S, Jenkins G. An evaluation of triple-lumen catheter infections ADDRESS: Stephan Mette, MD, Maine Medical Center, 22 Bramhall Street,
using a guidewire exchange technique. J Trauma 1990; 30:706-712. Portland, ME 04192-3175; e-mail mettes@mail.mmc.org.

CME CALENDAR %
2002 DVT. RESPIRATORY FAILURE FORUM
April 20 June 21-22
FEBRUARY Cleveland Museum of Art Renaissance Cleveland Hotel
COURSES 10TH INTERNATIONAL VASCULITIS | s
are held at 3RD ANNUAL ACC STR-ESS AND ANCA WORKSHOP
ECHOCARDIOGRAPHY: April 25-28 AUGUST

Bunts Auditorium,
Cleveland Clinic
unless noted.
Information and
brochure:
800-762-8173 or
216-444-5696.
ASTERISKS
mark courses
sponsored by
Cleveland Clinic
Florida
954-978-5056
or fax
954-978-5539.
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AN INTERACTIVE INTERPRETATION
COMPUTER-BASED WORKSHOP
February 3-6

Hyatt Regency Pier 66,

Fort Lauderdale, FL

13TH ANNUAL INTERNATIONAL
COLORECTAL DISEASE SYMPOSIUM
February 14-16

Marriott’s Harbor Beach Resort,
Fort Lauderdale, FL

MARCH

PALLIATIVE MEDICINE 2002
March 7-9
Sheraton Ball Harbor, Miami, FL

FEMALE PELVIC DISORDERS
March 15-18
Beaver Run Resort, Breckinridge, CO

APRIL

ADVANCES IN UROLOGY
April 5-6

MANAGEMENT

OF THE DIFFICULT AIRWAY
April 13-14

Cleveland Airport Marriott

HEALTH ODYSSEY
April 15

Renaissance Cleveland Hotel

MAY

RESEARCH INTEGRITY
May 2-3
Cleveland Airport Marriott

3RD BI-ANNUAL

ESOPHAGEAL SYMPOSIUM:
CONTROVERSIES IN ESOPHAGEAL
DISEASES

May 3-5

Ritz-Carlton Hotel, Cleveland

CONTRAST ECHO
May 8
Renaissance Cleveland Hotel

HEADACHE UPDATE
May 15
Cleveland Airport Marriott

DIABETES DAY
May 22
Cleveland Hilton South

JUNE

INTENSIVE REVIEW

OF INTERNAL MEDICINE

June 9-14

Renaissance Cleveland Hotel

HEARING DISORDERS
August 2-3
Wyndham Cleveland Hotel

HEART FAILURE

CIRCULATORY SUMMIT
August 23-25

Renaissance Cleveland Hotel

PEDIATRIC BOARD REVIEW
August 26-30
Location to be announce

SEPTEMBER

GASTROENTEROLOGY UPDATE
September 19-20
Ritz-Carlton Hotel, Cleveland

CARDIOLOGY BOARD REVIEW
September 22-27
Ritz-Carlton Hotel, Cleveland

OCTOBER

THE MITRAL VALVE
October 3-4

SCHEDULE UPDATES: http://www.clevelandclinicmeded.com
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