
Francis Bacon observed that “knowledge is
power.” There must be few uses of power more grat-
ifying than to stop an epidemic of bloodstream infec-
tions, as demonstrated in the accompanying article
by Fridkin et al.1 Catheter-related bloodstream infec-
tions are particularly troublesome because of dra-
matic morbidity, a case fatality rate of 14%,2 and their
iatrogenic nature.

Detection of an epidemic of infection depends
on the method of surveillance employed, as well as
the definitions being used. Fridkin and colleagues
make it clear that the rate they would have preferred
to calculate was unavailable because of the lack of
surveillance data regarding catheter days. For this
reason, TPN days was used as a rough surrogate. It
should also be noted that the diagnosis of catheter-
related bloodstream infection using definitions
employed by the National Nosocomial Infection
Surveillance (NNIS) System,3 as done in this study,
may not be quite as rigorous as in research publica-
tions regarding catheter infections, as previously dis-
cussed by Maki.4 The method of collecting blood cul-
tures before and during the outbreak, for example, is
not stated, perhaps because NNIS definitions do not
make such distinctions. It remains possible that clin-
icians drew blood cultures more frequently from
indwelling catheters during the outbreak, resulting in
a higher rate of contamination.4-6 It also is possible
that clinicians became increasingly more disposed to
treat when there was a single blood culture positive
for a coagulase-negative Staphylococcus. A clinician’s

decision to treat would result in a diagnosis of blood-
stream infection according to NNIS definitions, even
if several other sets of simultaneous blood cultures
were negative.3 It is not stated whether the method
employed for catheter segment cultures was the
same as that recommended by Maki,7 and, if so, why
a CFU count >15 was not used (as recommended by
Maki) rather than qualitative grading of microbial
growth. If, however, we accept that the epidemic was
due to valid bacteremias and not to overdiagnosis
(employing Coleridge’s “willing suspension of dis-
belief”), and that the epidemic extended for almost 2
years, then we must conclude that this was an impor-
tant outbreak to understand and control.

Much knowledge has been gained about the
epidemiology and prevention of catheter-related
bloodstream infections over the past several decades
that could be applied to reduce the rate of infections
during an epidemic. Multiple studies have shown that
much of the risk for infection of a central venous
catheter relates to the manner of insertion of the
catheter. Armstrong et al showed that the risk for sig-
nificant colonization of the catheter (ie, >15 colony-
forming units on semiquantitative culture of a
catheter segment) was significantly related to the
cumulative experience of the physician inserting the
catheter.8 The outbreak described by Fridkin et al
occurred in a university-affiliated Veterans Affairs
medical center, and, although there is no direct state-
ment regarding the level of experience of those
inserting the catheters, the reader would assume that
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resident physicians may have placed some or all of
the catheters. Mermel et al9 and Raad et al10 have
shown that the use of sterile gowns and large drapes
for inserting a central catheter, in addition to a mask
and sterile gloves, results in significantly fewer infec-
tions than the older, “quicker and dirtier” approach
that used only a mask, sterile gloves, and small drape.
The exact method used for insertion during the out-
break is not stated in the article by Fridkin, leaving
room for the reader to imagine that relatively inexpe-
rienced physicians could have been placing some
catheters with less than the optimal technique
described in the two studies cited above.

While it is clear that catheters can become cont-
aminated or infected at the time of insertion, it also is
clear that infection of the catheter can be related to
subsequent care and management of the catheter. Use
of total parenteral nutrition (TPN) catheters for pur-
poses other than TPN has been associated with infec-
tion in a case-control study.11 Forty percent of the
catheters used for TPN for case-patients in the out-
break described by Fridkin et al reportedly had been
used for dialysis or hemodynamic monitoring prior to
their use for infusion of TPN. A randomized trial of the
use of protective gown and glove isolation for patients
in a pediatric intensive care unit showed a significant-
ly lower overall rate of infection for those in isolation;
the rate of primary bloodstream infection (0.3%) was
lower for those in isolation than for the unisolated
group (1.3%, P=.08), suggesting that interactions
between clinicians and patients after insertion of the
catheter may be important in causing bacteremia.12
The findings of four studies that the use of a special
intravenous (IV) team to care for TPN catheters result-
ed in lower infection rates also supports this view.13-16
The failure to demonstrate an effect of having the IV
team dress catheters in the present study could be due
to hub contamination during infusion of medications
or during blood drawing, as mentioned by the authors.
It appears likely that some departure from optimal
management of the TPN catheters was responsible for
the excessive rate of infection, because three recent
studies found no association between use of TPN and
risk for catheter-related bloodstream infection, demon-
strating that TPN is not necessarily associated with a
high rate of infection.17-19 It recently has been
hypothesized that the adequacy of glucoregulation
may have an important effect on the risk for blood-
stream infection in patients receiving TPN.20,21
Needleless tubing connections also have been linked
to infection of TPN catheters in one recent outbreak.22
Information on the adequacy of glucoregulation and
the type of intravenous tubing connections used in the
study by Fridkin et al was not provided.

Recent randomized trials have shown preven-
tion of catheter-related bloodstream infections by
application of povidone-iodine ointment to subcla-
vian dialysis catheters23 and by using cotton gauze
rather than transparent dressings,24 but other stud-
ies failed to support these findings.25,26 Further
studies of the effects of povidone-iodine ointment
and of gauze versus transparent dressings will be
needed to confirm their use. By contrast, the effica-
cy of prepping with chlorhexidine solution, as com-
pared with either alcohol or povidone-iodine solu-
tion, has been demonstrated consistently,27-29 and
commercial availability of this antiseptic in the near
future should be a high priority. A silver-impregnat-
ed cuff30 and an antiseptic-impregnated catheter31
both have been shown to prevent catheter-related
bloodstream infections in randomized trials.

The authors acknowledge the small sample size
and consequent large confidence intervals associated
with some of the risk factors in their analysis. While
these features make definitive conclusions impossible,
their study does provide an important confirmation for
a previous study by Haley and Bregman,32 which
found that understaffing was an important risk factor
for epidemic staphylococcal infection in a neonatal
special care unit in the early 1970s. This result is bio-
logically plausible, given the data cited above show-
ing that interactions between staff and patients after
placement of a catheter can have an important influ-
ence on the risk for infection. It is possible that relax-
ation of aseptic technique due to understaffing could
have resulted in contamination and consequent
bloodstream infection. The use of povidone-iodine
for disinfecting ports before vascular access in this
hospital also could be relevant, in that the effect of
alcohol is much faster than that of povidone-iodine,
and an overworked nurse may not wait minutes for
povidone-iodine to have its maximal effect.33

The results of the excellent analysis by Fridkin
et al regarding the importance of understaffing as a
risk factor for nosocomial infection are important to
consider at a time when hospitals throughout the
United States are steadily downsizing their work
forces to cut costs and to allow for large reductions in
patient charges. Further studies are needed evaluat-
ing the effects of staffing levels on quality of care.
Such studies should focus on the rates of both infec-
tious and noninfectious complications of care and the
costs of poor quality of care.
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