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Editorial 

Vascular Catheters Inserted in the Trenches Versus 
Guideline Documents: Can the Discrepancies Be 

Resolved? 
Robert J. Sherertz, MD; William R. Jarvis, MD 

Infection control personnel familiar with the studies 
underlying recent guideline recommendations for the pre
vention of intravascular catheter-related infections1 could 
conclude that it would be easy to minimize the risk of such 
infections. Randomized, controlled trials have demonstrat
ed that prepping the skin with chlorhexidine antiseptic can 
reduce the risk of catheter-related bloodstream infection 
(BSI) to less than 1%,2 using maximal sterile barriers also 
can reduce the risk of catheter-related BSI to less than 1%,3 

choosing a central venous catheter (CVC) with anti-infec
tive properties can reduce the risk of catheter-related BSI 
to 1% or less,4"6 and, finally, education can reduce the risk of 
catheter-related BSI associated with physicians-in-train
ing.7'8 Yet, despite these impressive results in short 
prospective studies, in practice it is uncommon to find 
endemic catheter-related BSI rates less than 1%. 

In this issue of Infection Control and Hospital 
Epidemiology, there are two large prospective observation
al studies that address the in-hospital standard of practice 
related to CVCs.9-10 Alonso-Echanove et al. performed a 
study sponsored by the Centers for Disease Control and 
Prevention (CDC) of 4,535 patients with CVCs in 8 inten
sive care units (ICUs) in 6 different National Nosocomial 
Infections Surveillance (NNIS) System hospitals in the 
United States between 1997 and 1999 that examined 60 
potential risk factors for catheter-related BSI.9 Braun et al. 
performed a study sponsored by the Society for Healthcare 
Epidemiology of America (SHEA), the Joint Commission 
on Accreditation of Healthcare Organizations (JCAHO), 
and the CDC regarding the standard of practice associated 
with 3,320 CVC insertions in ICU patients in 55 hospitals 
(41 in the United States and 14 from other countries) 
between 1998 and 1999.10 The large size of both of these 
studies gave them substantial power to examine questions 

previously not answerable at single institutions. Several 
important observations were made. 

Braun et al. found that 91% of the CVCs inserted 
were nontunneled, 85% had multiple lumens, and 22% were 
impregnated with antimicrobials.10 Forty-four percent of 
the CVCs were inserted in the internal jugular vein, fol
lowed by 32% in the subclavian location. Fifty-eight percent 
of the time, a large drape was used at the time of CVC inser
tion. Although the clinicians inserting the CVCs were expe
rienced (median of 30 CVC insertions in the past 6 
months), 12% of the time insertions were attempted at two 
or more sites and 20% of the time two or more attempts 
were required at the final insertion site. Overall, few CVCs 
(< 20%) were managed by an intravenous therapy team as 
opposed to ICU nurses, despite the fact that intravenous 
teams have been associated with lower catheter-related BSI 
rates. More than 50% of the time nurse staffing involved 
float nurses and more than 30% of the time nurse staffing 
involved agency staff, although float nurses made up only 
8% of the 15 nurse-to-patient-days ratio that was the aver
age during the study. Both a lower nurse-to-patient ratio 
and the use of float nurses have been associated with high
er catheter-related BSI rates in ICU patients.1113 The 
catheter-related BSI rates for the participating institutions 
were not provided in this publication, but it is hoped that an 
additional publication will use multivariate analysis to 
determine which of the practices they examined have the 
greatest independent effect on the risk of catheter-related 
BSI. 

Alonso-Echanove et al. found that the average dura
tion of CVC placement was 6.6 days; CVCs with multiple 
lumens made up 88% of the CVCs; CVCs were most com
monly inserted in the internal jugular vein (44%), followed 
by the subclavian vein (37%); 21% of the CVCs were impreg-
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nated with antimicrobials; and the overall catheter-related 
BSI rate was 2.8%.9 Of 60 potential risk factors for catheter-
related BSI, 27 were significantly associated with the risk of 
infection, but only 6 were independent risk factors for 
catheter-related BSI by Cox proportional hazard modeling: 
(1) patient cared for by float nurse-days more than 60% of 
the time (hazard ratio, 2.75); (2) receipt of hyperalimenta
tion through a nonimpregnated CVC (hazard ratio, 2.2); (3) 
no antimicrobials for the 48 hours after CVC insertion (haz
ard ratio, 1.94); (4) patient unarousable for more than 70% 
of the time (hazard ratio, 1.8); (5) patient age from 45 to 55 
years (hazard ratio, 1.57); and (6) the use of a peripherally 
inserted central catheter (PICC) (hazard ratio, 0.23). 

From the perspective of guidelines, these two studies 
raise several interesting points. First, currently it is strongly 
felt that the subclavian vein is the optimal site for CVC place
ment (category IA),1 yet both studies found that the internal 
jugular vein was most frequently used. The explanation for 
this was not provided in either study, but in the study by 
Braun et al. (20%)10 and in most ICUs, a large proportion of 
ICU patients have their CVCs inserted in the operating room 
by anesthesiologists, who anecdotally prefer the internal 
jugular route of CVC insertion. Second, only approximately 
20% of the CVCs inserted had an anti-infective coating in both 
studies and more than 95% of the impregnated CVCs were 
coated with silver sulfadiazine plus chlorhexidine. Although it 
is a category IA recommendation that antiseptic-impregnated 
CVCs should be considered in ICU patients, it is unclear what 
the optimal use of coated catheters is in the ICU setting. For 
example, shouldn't all efforts be made to ensure that the cur
rent intravenous guideline recommendations are actual prac
tice in the ICU (ie, use of chlorhexidine skin antiseptic for 
CVC preparation and use of maximal barriers during CVC 
insertion) and that elevated catheter-related BSI rates persist 
before antiseptic-impregnated CVCs are introduced? The 
study by Alonso-Echanove et al. even raises the possibility 
that only patients receiving hyperalimentation may benefit 
from antiseptic-impregnated CVCs.9 Also of interest is the 
finding that the minocycline and rifampin-coated catheter, 
which a 1999 study found was superior to the chlorhexidine 
and silver sulfadiazine-coated catheter,6 was only in limited 
use. Although this may only represent the lack of awareness 
of this catheter at the time of the study, it could also represent 
concerns that have been raised about antibiotic resistance, 
which one recent study suggested may be a real concern.14 

Third, Braun et al. found that large sterile drapes were not 
used 41% of the time.10 Given that the benefits of using maxi
mal sterile barriers have been known for approximately 10 
years3 and recent guidelines have made this a category IA 
recommendation,1 these data suggest that knowledge has 
either not penetrated the CVC inserter population or not 
been accepted by these clinicians. All three of these findings 
provide evidence of the range of difficulties associated with 
translating guideline recommendations into clinical practice 
and emphasize that continuing efforts need to be made to 
identify and eliminate barriers to adopting improvements and 
changing physician practices.15"17 

Several additional findings from the study by Alonso-

Echanove et al. raise questions that suggest further studies 
of catheter-related BSI and CVC insertion and manipulation 
practices need to be done.9 The finding that no antibiotics 
for the first 48 hours after CVC insertion increased the risk 
of catheter-related BSI raises the question of whether pro
phylactic antimicrobials for CVC insertion may be of value. 
Four of five randomized trials examining this question in 
oncology patients have suggested that antimicrobials can 
reduce the risk of catheter-related BSI.18"22 A similar study 
should be performed on ICU patients to see whether the 
same thing is true in that population. The use of PICCs had 
a 75% lower risk of catheter-related BSI than did the use of 
other CVCs. Is this truly an indication that PICCs have a 
lower risk of catheter-related BSI, or is it just a marker that 
patients with PICCs were less severely ill? In one small ran
domized trial comparing PICCs with subclavian CVCs for 
hyperalimentation in hospitalized patients, the rates of 
catheter-related BSI were similar in the two groups and the 
PICC group had a higher rate of thrombophlebitis.23 

Further study will be necessary to determine whether 
PICCs are associated with a lower risk of catheter-related 
BSI in ICU patients. Finally, one of the most interesting 
findings was that float nurses were associated with a high
er risk of catheter-related BSI. A great deal of concern has 
been raised in recent years about the impact of reduced 
nurse staffing on patient outcomes. Several studies have 
shown that a decrease in the ratio of nursing staff to 
patients can lead to increased morbidity, including an 
increased risk of catheter-related BSI,11132425 and to 
increased mortality.26"29 The findings of Alonso-Echanove et 
al. extend this concern further by demonstrating that hav
ing an increased proportion of nurses with less than 1 year 
of experience in the ICU can lead to an increased risk of 
catheter-related BSI. Thus, pulling nurses from other units 
or from nursing agencies just to maintain a certain ratio of 
nurses to patients may not be a satisfactory solution. This 
increases the difficulties associated with nursing shortages 
and declining hospital reimbursement. It also means that 
when increased catheter-related BSI rates are being inves
tigated, this variable will have to be included as part of such 
investigations. 

The two studies do have limitations. Neither the hos
pitals nor the patients were selected randomly, leaving 
open the possibility of selection bias. There was no valida
tion of the methodology and, in particular, no systematic 
training of the data gatherers. Although the methods of the 
study sponsored by SHEA, JCAHO, and the CDC are not 
provided, the initial protocol indicated that the numerator 
and denominator data did not need to be collected simulta
neously, but rather that denominator data collected during 
one period could be used with numerator data collected 
during another period. No analysis was done controlling for 
severity of illness, multiple data gatherers, or other factors. 
Despite these limitations, the size of the study suggests 
that the findings may be significant and warrant further 
investigation. 

Finally, it is important to point out that the findings of 
the two studies under consideration could not have been 
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accomplished without the large, multicenter design of both 
of the studies. In particular, the CDC played an important 
role in both of the studies with NNIS System hospitals mak
ing up either all (ie, the study by Alonso-Echanove et al.) or 
the largest proportion (ie, the study by Braun et al.) of the 
hospitals in each study. In recent years, the reassignment 
of NNIS System personnel within the Division of 
Healthcare Quality Promotion of the CDC to other priority 
areas (including bioterrorism preparedness and the severe 
acute respiratory syndrome), and the discontinuation of 
the Intensive Care Antibiotic Resistance Epidemiology 
(ICARE) study (an important collaboration among the 
CDC, the pharmaceutical industry, and academia) at a sub
set of NNIS System hospitals, has seriously impaired the 
ability of the Division of Healthcare Quality Promotion per
sonnel to maintain the NNIS System. The NNIS System has 
contributed benchmark data for hospitals in the United 
States and throughout the world. It is critical that, during 
this time of emphasis on patient safety, emerging infec
tions, and bioterrorism preparedness, sufficient support be 
provided to maintain the NNIS System, which has been a 
model surveillance system for nosocomial infections. 
Without the selfless, voluntary participation of the NNIS 
System hospitals in these studies, it is highly unlikely such 
studies would have been conducted. Until extramural 
research funding from the CDC and the National Institutes 
of Health is expanded to include nosocomial infection pre
vention, it is imperative that sufficient support be provided 
within the CDC to ensure that the NNIS System survives. 
Nosocomial infections are a major cause of adverse patient 
outcomes and their prevention is fostered by publication of 
these NNIS System data. 
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