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L E T T E R S T O T H E E D I T O R 

Impact of Methicillin-Resistant 
Staphylococcus aureus Infection on Morbidity 
and Costs in Healthcare Facilities 

TO THE E D I T O R —The research groups of Cosgrove et al.' 
and Reed et al.2 should be applauded for their recently pub
lished work in this journal on defining the true costs of in
fection due to methicillin-resistant Staphylococcus aureus 
(MRSA). Their studies represent the state of the art on this 
topic and clearly show that MRSA infections result in in
creased morbidity (eg, longer hospitalization duration) and 
costs, compared with mefhicillin-susceptible S. aureus 
(MSSA) infections. In retrospect, much suffering and expense 
would have been avoided if the MRSA epidemic had been 
controlled at a much earlier stage, and in prospect, much 
suffering and expense can be avoided if the endemic is now 
seriously addressed.3 To further this cause, I suggest that the 
impact of these studies can be enhanced if 2 weaknesses they 
contain can be addressed. 

Cosgrove et al.1 acknowledged in the discussion of their 
findings that their comparative methods, despite the careful 
and well-designed manner in which they were applied, were 
likely to overestimate the true effect of methicillin resistance 
on morbidity and costs. This is a problem of comparative 
studies, because it is not possible to completely avoid all 
selection biases, because of confounders hidden in the patient 
cohorts. Although this problem was not noted by Cosgrove 
and colleagues, it was addressed much earlier by Haley et al.,4 

who, because of hidden confounding, concluded that the 
costs of nosocomial infections are prone to be overestimated 
by methods that compare patients with nosocomial infection 
with patients without nosocomial infection. More-conser
vative estimates are obtained by means of noncomparative 
methods, such as the appropriateness evaluation protocol, in 
which the effect of infection with MRSA is ascertained for 
each patient individually.5 It would be very helpful if Cosgrove 
and colleagues included more-conservative estimates in their 
data set. 

The study by Reed et al.2 also had a comparative design 
but largely avoided hidden selection biases, because the effect 
of MRSA infection on morbidity and costs was evaluated in 
a much more homogenous group of bacteremic patients (ie, 
those who were receiving long-term hemodialysis). Although 
hidden confounding can, by its nature, never be excluded 
completely, the homogeneity of the patient cohorts in this 
study was clearly evident, as shown in the patient and infec
tion characteristics (tables 1 and 2).2 However, there is one 
important item that was presented but not accounted for. 
Patients with MRSA bacteremia had been hospitalized longer 
than patients with MSSA bacteremia before positive results 

of blood culture were obtained (mean duration, 2.5 vs 0.2 
days; table 2). Although this difference was not statistically 
significant because of variation in the duration of hospital
ization prior to positive results of blood culture, it may have 
had a highly significant impact on the outcome measures of 
the study (ie, mortality, duration of hospitalization, and 
costs). From their data in table 2, it can readily be estimated 
that, in the MSSA group, there was not one or only very few 
patients who did not receive a diagnosis of bacteremia within 
1 day after admission. In sharp contrast, there must have 
been quite a few patients infected with MRSA (up to 25% 
[13 patients!]) who received their diagnosis 2 or more days 
after admission. 

Because Reed and colleagues calculated total inpatient costs 
(instead of those only incurred after the diagnosis, as was 
done by Cosgrove et al.1), the difference in the number of 
patients in whom infection was diagnosed within 1 day after 
admission significantly skewed their results toward overes
timating the impact of methicillin resistance per se. The extent 
of the skew can easily be ascertained by adopting the methods 
of Cosgrove and colleagues or by recalculating the outcomes 
after excluding all patients with MRSA bacteremia who re
ceived their diagnosis after the last case of MSSA infection 
was recorded. If, after such censoring, a significant effect is 
still detected, this would certainly constitute one of the best 
pieces of evidence so far of the impact on morbidity and costs 
that the emergence of MRSA is having in healthcare facilities. 
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Polymyxins: A Word of Caution for Prudent 
Use of Valuable "Old Antibiotics" 

TO THE EDITOR—Infections due to gram-negative bac
teria, such as Pseudomonas aeruginosa and Acinetobacter bau-
mannii, that are resistant to most classes of the available 
antimicrobial agents are a rapidly growing, worldwide clinical 
problem that has a serious impact on mortality, morbidity, 
and healthcare-related costs. The lack of development of new 
antimicrobial agents to combat these infections, have made 
the medical community reevaluate the use of polymyxins that 
are old, almost abandoned antibiotics. 

Both polymyxin B and polymyxin E (colistin) have recently 
been used for the treatment of patients with multidrug-
resistant gram-negative bacterial infections. The isolation of 
colistin from Bacillus colistinus was accomplished about 50 
years ago. During the ensuing decades, colistin has been used 
in the treatment of several types of infections, including in
fectious diarrhea and urinary tract infection, as well as for 
bowel decontamination. Early clinical experience with poly
myxins showed a high incidence of toxicity, mainly nephro
toxicity and neurotoxicity, including neuromuscular block
ade.1 For example, in a large study of 288 patients, the 
incidences of nephrotoxicity and neurotoxicity after intra
muscular administration of colistin were 20.2% and 7%, re
spectively.1 Such data led to significant reduction in the sys
temic administration of polymyxins. During the past 2 
decades, the use of polymyxins has mainly been restricted to 
topical ophthalmic and otic therapy, as well as treatment of 
pulmonary infections due to multidrug-resistant P. aeruginosa 
in patients with cystic fibrosis. 

However, recent experience, including ours, with patients 
who have nosocomial infections due to multidrug-resistant 
gram-negative bacteria and who have been given intravenous 
polymyxins as a salvage therapy, suggests that polymyxins are 
valuable antimicrobial agents.2,3 Of note, the observed rates 
of nephrotoxicity among critically ill patients with infections 
caused by multidrug-resistant gram-negative bacteria who re
ceived intravenous colistin therapy were 8% and 14.3% in 2 
recently published studies. Moreover, the comparison of the 
effectiveness and safety of intravenous colistin versus intra
venous meropenem for the treatment of patients with ven
tilator-associated A. baumannii pneumonia revealed that the 
2 therapeutic regimens yielded similar clinical responses; how
ever, the rate of nephrotoxicity was considerably lower with 

colistin treatment. It is noteworthy that the incidence of ami-
noglycoside-induced nephrotoxicity has been reported to be 
5%-25%, which is not that different from the incidence ob
served in recent studies with intravenous colistin.4 

We believe that polymyxins are life-saving antibiotics for 
patients with infections due to gram-negative bacteria resis
tant to all other available antimicrobial agents. However, the 
uncontrolled reintroduction of polymyxin therapy in several 
countries has led to the appearance of bacteria, mainly P. 
aeruginosa strains, that have developed mechanisms of resis
tance even to these agents.5 There is an urgent need for re
striction of polymyxin use, to decrease the rate of emergence 
of really pandrug-resistant gram-negative bacteria—that is, 
bacteria with in vitro resistance to |3-lactams, quinolones, 
aminoglycosides, tetracyclines, and polymyxins. Thus, poly
myxins should be reserved for the treatment of patients with 
infections due to multidrug-resistant gram-negative bacteria 
when all other available antibiotic regimens have failed or 
patients with infections caused by microorganisms susceptible 
only to polymyxins. 
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