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Aspirin Treatment Is Associated With a Significantly
Decreased Risk of Staphylococcus aureus Bacteremia in

Hemodialysis Patients With Tunneled Catheters

Martin Sedlacek, MD,1,2 John M. Gemery, MD,1,2 Ambrose L. Cheung, MD,2

Arnold S. Bayer, MD,3,4 and Brian D. Remillard, MD1,2

Background: Hemodialysis patients with tunneled catheters are at increased risk of bacteremic
Staphylococcus aureus infections. In vitro and in vivo studies showed that aspirin has direct antistaphy-
lococcal effects by inhibiting expression of �-toxin and matrix adhesion genes through activation of
sigma factor B stress-induced operon. We hypothesized that long-term treatment with aspirin may
decrease the frequency of S aureus bacteremia in such patients.

Methods: We retrospectively analyzed electronic medical records for a variety of clinical parameters,
including catheter dwell times, blood culture results, and aspirin use in our dialysis population.

Results: A total of 4,722 blood cultures were performed in 872 patients during more than 476
patient-catheter-years. There was a lower rate of catheter-associated S aureus bacteremia in patients
treated with aspirin versus those not treated with aspirin (0.17 versus 0.34 events/patient-catheter-year,
P � 0.003), whereas no such difference was observed for other bacteria. This association was dose
dependent, seen mostly with the 325-mg aspirin dose. Using the Cox proportional hazard method, risk
to develop a first episode of S aureus bacteremia decreased by 54% in patients using aspirin
(confidence interval, 24 to 72; P � 0.002). Aspirin was associated with decreased risk of: (1) a first
episode of methicillin-resistant S aureus bacteremia and (2) metastatic complications during the first
episode of catheter-related S aureus bacteremia.

Conclusion: These data are consistent with our clinical hypothesis that aspirin has a clinically useful
antistaphylococcal effect in the dialysis population.
Am J Kidney Dis 49:401-408. © 2007 by the National Kidney Foundation, Inc.

INDEX WORDS: Hemodialysis; tunneled catheter; catheter infection; catheter sepsis; bacteremia;
Staphylococcus aureus; methicillin-resistant Staphylococcus aureus; aspirin; salicylic acid.
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he incidence of bacteremia has increased in
hemodialysis patients, primarily because

f increased rates of serious Staphylococcus
ureus infection in this population.1 Long-term
emodialysis patients experience an annual inci-
ence of S aureus bacteremia of 3% to 4%.2 Use
f tunneled dialysis catheters is a major risk
actor for developing such blood-borne infec-
ions in hemodialysis patients. Despite Kidney
isease Outcomes Quality Initiative (KDOQI)

linical practice guidelines recommending the use
f permanent vascular access for dialysis, the preva-
ence of hemodialysis catheter use in the United
tates is increasing and approaching 30% of all
emodialysis patients.3 In an environment of
ncreasing antibiotic resistance patterns among
aureus strains, new approaches for the preven-

ion and treatment of catheter-related S aureus
acteremia are urgently needed.4

In vitro investigations, as well as in vivo
tudies of experimental infective endocarditis in

abbits, showed that aspirin has direct antistaphy-

merican Journal of Kidney Diseases, Vol 49, No 3 (March), 2007
ococcal effects mediated by salicylic acid, its
ajor biometabolite. Salicylic acid inhibits the

xpression of 2 key S aureus virulence genes
nvolved in endovascular pathogenesis (�-toxin
hla] and fibronectin-binding adhesin [fnbA])
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Sedlacek et al402
hrough activation of genetic pathways involving
he major stress response operon, sigma factor B.5

hese aspirin-mediated effects on sigma factor
were observed at concentrations normally

chieved by standard clinical dosages of aspirin
n humans.5,6 Because these factors have a major
ole in S aureus virulence by facilitating the
ttachment and propagation of S aureus within
he vascular system, we hypothesized that aspi-
in may be effective clinically in decreasing the
ncidence of S aureus bacteremia in such high-
isk patient groups as hemodialysis patients with
unneled catheters.

METHODS

We retrospectively studied all patients who underwent
emodialysis at our main dialysis unit and a satellite dialysis
nit during a 10-year period from 1995 to 2005. Our hospital
s a tertiary-care medical center offering dialysis in northern
ew Hampshire and eastern Vermont, serving a population
f about 400,000 people. The medical center uses a propri-
tary central electronic record system for medical records
nd billing. This system contains the complete records of all
adiological and surgical procedures; all laboratory, pathol-
gy, and microbiology data, including data from our dialysis
nit; and office and admission notes, discharge summaries,
nd medication lists. All patients who were dialyzed through
tunneled catheter during the study period were included in
ur investigation. All tunneled catheters were placed by the
nterventional radiology service at our main hospital using
tandard aseptic protocols, and nearly all catheter removals
ere performed by the same service. Temporary catheters
ere excluded because of the high variability in circum-

tances of placement, greater risk of infection, and difficulty
racking them. For patients with tunneled catheters, no
ifference was made between “acute” and “chronic” dialysis
ecause this distinction often is arbitrary, depending mainly
n administrative factors, and is determined in part by
atient survival from catheter infection.
We collected the following data from the electronic medi-

al record system:

1. Dates of catheter insertion and removal, from which
catheter dwell times were calculated.

2. Reason(s) for catheter removal (obtained from radiol-
ogy procedure notes).

3. Results of all blood cultures performed in patients
with a tunneled catheter in place. All data were
obtained from the electronic medical record system
with 1 exception: blood cultures from our satellite
dialysis unit in another hospital were processed at the
local in-house microbiology laboratory, and results
were obtained by review of hard copy dialysis charts.
Catheter tip cultures were collected separately when
available. Blood cultures were performed when the
usual signs and symptoms suggestive of infection
were present. The number of blood cultures obtained

was determined by the primary team. w
4. Medication use, including aspirin, was determined by
reviewing computerized medication lists, office notes,
admission notes, and discharge summaries. The focus
of our study was treatment with aspirin and other
medications during the events leading to catheter
failure, which we arbitrarily defined as treatment for
a minimum of 4 weeks before catheter removal.
Outpatient medication lists for long-term dialysis
patients were updated routinely on a monthly basis
per unit policy. Omission of a medication from a
medication list was not counted as a discontinuation
unless clearly documented in a physician’s note.
Because the pharmacological effects of aspirin in the
body may last for weeks, we considered discontinua-
tion of aspirin treatment only if it was documented to
have occurred at least 4 weeks before catheter removal.
Data were organized into aspirin-treated and non–
aspirin-treated groups. The aspirin group was subdi-
vided further into an 81-mg/d and 325-mg/d category
according to the most common dosage used in the
United States.

5. Patient demographic data and medical diagnoses
obtained from discharge summaries, admission notes,
and office notes. The same data sources were used to
determine the incidence of metastatic infections as
endocarditis, osteomyelitis, and septic arthritis in
patients with S aureus bacteremia.

Catheter-associated bacteremia was defined as 1 or more
ositive blood culture result in a patient with a tunneled
atheter. Because other sources of infection or contamina-
ion could not be excluded in retrospect, all blood culture
esults obtained in the presence of a tunneled catheter were
ncluded in our study. Blood cultures obtained after catheter
emoval were excluded. We did not require evidence of
atheter tunnel infection (eg, purulent drainage and ery-
hema of the access site), although this frequently was
resent. A subsequent episode of bacteremia was considered
new event only if the first catheter had been removed and

eplaced by a new catheter in the interim (tunneled catheters
hat are a suspected source of bacteremia usually are re-
oved in our practice, and negative culture results usually

re required before a new tunneled catheter is placed).
epeated events in the same patient were included for the
urpose of estimating overall rates of catheter-associated
acteremia, but were excluded in multiple logistic regres-
ion and Cox proportional hazard analyses. We used the
atter statistical methods to estimate overall and time-
ependent risks of a patient to develop the first episode of
atheter-associated S aureus bacteremia. The interval be-
ween catheter insertion and removal constituted the fol-
ow-up interval. The end point for the analysis was catheter
emoval associated with S aureus–positive blood culture
esults. Censoring events were catheter removal for any
ther reason, not related to S aureus bacteremia. Poisson
egression with log link was used to compare infection rates.
isher exact test and unpaired Student t-test were used as
ppropriate to compare clinical parameters of the aspirin-
reated and non–aspirin-treated groups. Statistical signifi-
ance was defined as P less than 0.05. Statistical analysis

as performed using Statview 5.0.1 and JMP 6.0.3 software
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Aspirin and Staphylococcus aureus Bacteremia 403
both from SAS Institute, Cary, NC). This retrospective
tudy was approved by our local institutional review board
ommittee for the protection of human subjects.

RESULTS

We identified 872 patients during the 10-year
tudy period with a total of 1,853 tunneled cath-
ters placed and who accumulated more than 476
atient-catheter-years. During this time, 4,722 blood
ultures were performed. The overall incidence of
acteremia was 7.2 episodes/100 patient-catheter-
onths, with an incidence of S aureus bacteremia

f 2.1/100 patient-catheter-months and an inci-
ence of S aureus endocarditis of 0.16/100 patient-
atheter-months. The principal reason for catheter
emoval was suspected infection (19%), followed
y poor catheter blood flow (14%) and presence of
mature permanent vascular access (14%). Other

easons for catheter removal included patient death,
ransplantation, change to peritoneal dialysis
herapy, recovery of renal function (5%), inadver-
ent removal, puncture, fracture, uncontrollable
leeding after insertion, and manufacturer recall.
f note, the fate of only 8 of 1,853 tunneled

atheters (�0.5%) remained unaccounted for.
Table 1 lists unselected microbiological data for

he 10-year study period that include polymicrobial

Table 1. Number of Episodes and Rates of Catheter-A

No

978 Cath
Patient-Ca

No. Rate (

ll positive 232
ram-positive
Coagulase-negative Staphylococcus 96
S aureus 77
MRSA 19
Enterococcus species 21
Corynebacterium species 7
Streptococcus species 4
Bacillus species 4
ram-negative
Enterobacter species 20
Pseudomonas species 11
Serratia species 12
Klebsiella species 9
Escherichia coli 7
Acinetobacter species 4
Bacteroides species 3

Note: Multiple bacterial isolates and repeated episodes
ound fewer than 5 times during the 10-year study period w
*Significant difference by Poisson regression.
nfections and repeated episodes. Gram-positive
acteria accounted for the majority of bacteremic
pisodes, with staphylococci the most common
athogens isolated from blood cultures. There was
significantly lower rate of catheter-associated
aureus bacteremia in patients using aspirin (0.17

ersus 0.34 events/patient-catheter-year in non–
spirin-treated patients; P � 0.003). No such differ-
nce was observed for other bacterial isolates, in-
luding coagulase-negative staphylococci. When
ll positive blood culture results were considered,
o statistically significant difference between pa-
ients receiving or not receiving aspirin was found.

In addition to blood cultures, 369 catheter tip
ultures were performed, 53 of which grew

aureus. If positive catheter tip culture results
ere considered as indirect evidence for S aureus
acteremia and added together with bona fide
lood cultures, the result was statistically more
ignificant: 83 instances of S aureus bacteremia
0.36 event/patient-catheter-year) were observed
n the non–aspirin-treated group versus 45 (0.18
vent/patient-catheter-year) in the aspirin-treated
roup (P � 0.001).

If repeated episodes of S aureus bacteremia in
he same patient were excluded, the difference

ted Bacteremia in a 10-Year Period From 1995 to 2005

Aspirin

7.4
ears

875 Catheters/249.3
Patient-Catheter-Years

catheter-y) No. Rate (/patient-catheter-y) P

2 207 0.83 0.30

2 93 0.37 0.85
4 43 0.17 0.003*
8 11 0.04 0.16
9 30 0.12 0.18
3 6 0.02 0.82
2 7 0.03 0.34
2 4 0.02 0.97

9 21 0.09 0.81
5 13 0.05 0.64
5 9 0.04 0.55
4 10 0.04 0.77
3 4 0.02 0.39
2 4 0.02 0.97
1 3 0.01 0.78

cluded in this table. Fungal isolates and bacterial species
itted.
ssocia

Aspirin

eters/22
theter-Y

/patient-

1.0

0.4
0.3
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

were in
ere om
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Sedlacek et al404
as even more significant: 64 first episodes of
aureus bacteremia (0.57 event/patient-catheter-
ear) in patients not administered aspirin versus
8 first episodes (0.23 event/patient-catheter-
ear) in patients treated with aspirin (P � 0.001).
We further examined the association between

spirin dosage and rate of S aureus bacteremia
Table 2). The lowest rate of S aureus bacteremia
as found in patients treated with the 325-mg
ose. Comparing only patients administered 81
g of aspirin versus patients not administered

spirin, the difference in rates of S aureus bacte-
emia was not statistically significant (0.22 ver-
us 0.34 event/patient-catheter-year; P � 0.26).
atheter-associated bacteremia with methicillin-

esistant S aureus (MRSA) occurred less fre-
uently than with methicillin-sensitive S aureus.
owever, the 325-mg dose of aspirin was associ-

ted with a lower number of catheter-associated
RSA bacteremia than the 81-mg dose because

uring the 10-year study period, only 1 such
vent occurred (Table 2).

Table 3 lists patient characteristics and preva-
ences of different risk factors for patients in the
spirin-treated and non–aspirin-treated groups.
s anticipated, coronary artery disease, periph-

ral vascular disease, history of stroke, hyperten-
ion, and diabetes mellitus were more prevalent
n patients treated with aspirin, who were on
verage 10 years older than patients not treated
ith aspirin.
Using Cox proportional hazard analysis, we stud-

Table 2. Association Between Aspirin Dose and Rate

niripsAoN

978 Catheters/227.4
Patient-Catheter-Years

No. Rate (/patient-catheter-y) No.

aureus 77 0.34 26

P 0.2

RSA 19 0.08 10

P 0.6

�Significant difference by Poisson regression.
s of Catheter-Associated S aureus and MRSA Bacteremia

niripsAgm523niripsAgm18

367 Catheters/116.2
Patient-Catheter-Years

508 Catheters/133.1
Patient-Catheter-Years

Rate (/patient-catheter-y) No. Rate (/patient-catheter-y)

0.22 17 0.13

6

P 0.001*

0.09 1 0.01

2

P 0.001*
ed risk factors for developing a first episode of e
Table 3. Patient Characteristics and Distribution of
Covariates for the Cox Proportional Hazard Analysis

No Aspirin
(454 patients)

Aspirin
(418 patients) P

ge (y) 59 � 19* 68 � 13* �0.0001
ime on dialysis (d) 362 � 810 346 � 542 0.73
atheter no. 1.8 � 1.8 1.9 � 1.7 0.70
emale sex 194 (42) 186 (44) 0.54
obacco use 205 (45)* 225 (54)* 0.01
iabetes mellitus 170 (38)* 236 (56)* �0.0001
ypertension 333 (74)* 364 (87)* �0.0001
OPD 92 (20)* 117 (28)* 0.009
oronary artery
disease 159 (35)* 309 (79)* �0.0001

eripheral vascular
disease 113 (25)* 200 (48)* �0.0001

troke 66 (15)* 99 (24)* 0.007
rthritis 141 (31)* 164 (39)* 0.01
ancer 102 (23) 80 (19) 0.24
revious transplant 50 (11)* 14 (3)* �0.0001
lopidogrel 12 (3)* 40 (10)* �0.0001
arfarin 61 (14) 60 (14) 0.77
tatin 69 (15)* 172 (41)* �0.0001
-Blocker 248 (55)* 315 (75)* �0.0001
CE inhibitor/ARB 136 (30)* 187 (45)* �0.0001
alcium channel
blocker 216 (48) 216 (52) 0.28

spirin 0 418 �0.0001

Note: Values expressed as mean � SD or number
percent).

Abbreviations: ACE, angiotensin-converting enzyme;
RB, angiotensin receptor blocker.
*Statistically significant difference between aspirin-

reated and non–aspirin-treated groups by means of Fisher

xact test or unpaired Student t-test, as appropriate.
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Aspirin and Staphylococcus aureus Bacteremia 405
atheter-associated S aureus bacteremia (Table 4).
he presence of diabetes mellitus increased the
dds, whereas the presence of chronic obstruc-
ive pulmonary disease (COPD) decreased the
dds of developing a first episode of S aureus
acteremia. Aspirin was statistically the most
ignificant factor and decreased the odds of devel-
ping a first episode of S aureus bacteremia by
4% (confidence interval [CI], 72 to 24; P �
.002). No other cardiovascular medication in
ur analysis had a significant effect. Interest-
ngly, the risk of a first episode of S aureus
acteremia increased in patients treated with
arfarin, while being unaffected by treatment
ith clopidrogel.
Multiple logistic regression analysis yielded a

imilar result: risk of ever developing a first
pisode of catheter-associated S aureus bactere-
ia decreased by 60% in patients using aspirin

CI, 75 to 33; P � 0.001). In addition, stratifica-
ion of the analysis according to different aspirin
oses confirmed that the decreased odds to develop
aureus bacteremia was associated mainly with

Table 4. Risk of a First S aureus Bacteremia Episode
in 872 Dialysis Patients With a Tunneled Catheter by

Using Cox Proportional Hazard Analysis

Relative Risk
(95% CI) P

ge (y) 1.0 (1.0-1.0) 0.99
ime on dialysis (d) 1.0 (1.0-1.001) 0.88
atheter no. 0.95 (0.83-1.09) 0.45
emale sex 1.19 (0.76-1.86) 0.45
obacco use 0.78 (0.49-1.24) 0.30
iabetes mellitus 1.65 (1.02-2.67) 0.04*
ypertension 1.36 (0.74-2.51) 0.33
OPD 0.49 (0.24-0.97) 0.04*
oronary artery disease 0.80 (0.48-1.34) 0.40
eripheral vascular disease 1.01 (0.62-1.65) 0.97
troke 1.11 (0.63-1.96) 0.72
rthritis 1.22 (0.78-1.92) 0.39
ancer 1.04 (0.59-1.83) 0.89
revious transplant 1.19 (0.55-2.55) 0.66
lopidogrel 1.06 (0.40-2.83) 0.91
arfarin 1.79 (1.03-3.10) 0.04*
tatin 1.08 (0.63-1.85) 0.79
-Blocker 1.13 (0.70-1.83) 0.62
CE inhibitor/ARB 0.79 (0.50-1.25) 0.31
alcium channel blocker 0.73 (0.46-1.15) 0.17
spirin 0.46 (0.28-0.76) 0.002*

Abbreviations: ACE, angiotensin-converting enzyme;
RB, angiotensin receptor blocker.
*Statistical significance in Cox proportional hazard model.
se of the 325-mg dose of aspirin, whereas no t
tatistically significant effect was found with the
1-mg dose. Using multiple logistic regression
nalysis, risk of S aureus bacteremia signifi-
antly increased in patients with diabetes melli-
us (relative risk, 2.2; CI, 1.3 to 3.6; P � 0.002)
nd decreased by the presence of COPD (relative
isk, 0.42; CI, 0.21 to 0.84; P � 0.01), whereas
ontrary to results of the Cox analysis, warfarin
ad no significant impact. Aspirin decreased the
isk of developing a first episode of MRSA
acteremia by 65% (CI, 9 to 87; P � 0.03). The
isk of developing metastatic infection with a
rst episode of S aureus bacteremia decreased by
n estimated 78% in patients treated with aspirin,
lthough the CI was very large (3 events with
spirin versus 11 events without aspirin; CI, 7 to
5; P � 0.04).

Figure 1 shows the cumulative failure plot of
unneled catheters associated with S aureus
acteremia, obtained using the Kaplan-Meier
ethod. Grouping by aspirin treatment resulted

n 2 divergent graphs, with the risk of catheter
ailure caused by S aureus infection significantly
ncreased in the non–aspirin-treated group (P �
.001 by log-rank test).

DISCUSSION

Our data constitutes one of the largest studies
f dialysis catheter–associated bacteremia. The
ncidence of catheter-related bacteremia in our
opulation is within the previously reported range
f 3.9 to 16.7 episodes/100 patient-months.7,8

ncidences of S aureus bacteremia and S aureus
ndocarditis in our population are similar to
hose reported in the literature.9 Because catheter
ip cultures and differential central and peripheral-
lood cultures were not performed systemati-
ally, our study definition of catheter-associated
acteremia is not identical to the definition of the
ospital Infection Control Practices Advisory
ommittee.10 However, growth of S aureus from
peripheral-blood culture, which is the focus of
ur study, is particularly likely to be associated
ith a catheter-related blood-borne infection in

his population.11 Even when S aureus was cul-
ured from the tip of a suspect catheter only, but
lood cultures either were not obtained or re-
ained negative, the risk of S aureus bacteremia

s very high and treatment often is recom-
ended.12 For this reason, we included catheter
ip cultures in a separate analysis. Because inclu-
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Sedlacek et al406
ion of patients with multiple episodes of bacte-
emia is a potential source of bias, we performed
ata analysis considering only first episodes of
aureus bacteremia.
The principal result of our study is that treat-
ent with a daily 325-mg dose of aspirin is

ssociated with significantly less S aureus bacte-
emia in at-risk patients with tunneled dialysis
atheters. Of particular importance, we observed
similar association with MRSA, a notoriously

ifficult-to-treat subgroup of S aureus infection.
spirin dosage appeared to be pivotal because

he statistical effect derived only from the 325-mg
egimen, whereas the 81-mg “baby aspirin” dose
ad little, if any, effect.
Although the antistaphylococcal effects of as-

irin were studied extensively in the laboratory
etting, there exists little prior clinical data to
uch effects in humans. A study of embolic
omplications of patients with endocarditis found
decreased rate of embolic events in patients
ith native valve infections who were on long-

erm aspirin treatment (11% versus 47%), al-
hough the numbers were too small to be conclu-
ive.13 Adjunctive treatment of established
nfective endocarditis with aspirin was found to
e beneficial in 1 study involving 9 patients,14

ut this result was not confirmed in a randomized
rial by Chan et al.15 Of note, only 25% to 30%
f patients in this trial had a S aureus infection

nd aspirin was added to already established c
isease, thus not allowing to assess for changes
n incidence.

In our study, no difference in number of epi-
odes of bacteremia was found with pathogens
ther than S aureus, particularly coagulase-
egative staphylococci. This observation is con-
istent with the putative importance of down-
odulation of �-toxin production by aspirin in

ts protective effects because coagulase-negative
taphylococci possess a sigma factor B operon,
ut no �-toxin homologue. Consistent with the
otion that the putative antistaphylococcal ef-
ects of aspirin are not related to its antiplatelet
roperties are: (1) the 325-mg, but not the 81-
g, dose was associated with decreased risk of
aureus bacteremia, although both these dose

egimens exert equivalent antiplatelet effects16;
2) the antiplatelet agent clopidrogel was not
rotective; and (3) prior studies confirmed the
ntistaphylococcal effects of salicylic acid itself,
hich has no antiplatelet properties.5

Colonization is the initiating event of catheter-
ssociated bacteremia.11 Nasal carriage of S au-
eus is recognized as an endogenous source for
nitiating bacteremic infection,17 and it is known
rom prospective studies that the interval be-
ween catheter placement and staphylococcemia
an be very short, with 23% of episodes of
atheter-related bacteremia occurring less than
week after catheter insertion.18 It therefore is

Figure 1. Cumulative plot
of tunneled catheter failure
associated with S aureus bac-
teremia. The failure plot was
obtained using the Kaplan-
Meier method. Tics represent
censoring of catheter removal
unrelated to S aureus bactere-
mia. Log-rank test was used to
calculate P.
onceivable that aspirin decreases colonization
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Aspirin and Staphylococcus aureus Bacteremia 407
nd nasal carriage. Figure 1 illustrates another
easure of the putative prophylactic benefit of

spirin against S aureus bacteremia: delayed on-
et of infection.

Diabetes mellitus previously was recognized
s a risk factor for S aureus bacteremia in dialysis
atients, also confirmed in our study.19 A potential
xplanation for the reduced risk of catheter-
ssociated S aureus bacteremia in patients with
OPD could be more frequent antibiotic use and
ence decreased S aureus carriage in this patient
roup. A greater incidence of S aureus bactere-
ia was reported in patients with cardiovascular

isease.1 That we observed the opposite, lower
umbers of bacteremia in this patient group
reated with aspirin, emphasizes the potential
linical importance of its antistaphylococcal ef-
ects. In addition, aspirin is recommended for
ialysis patients by the 2005 KDOQI guidelines
ecause of its beneficial cardiovascular effects.20

A major limitation of our study resides in its
etrospective and observational nature, with the
mpossibility to eliminate bias resulting from
hanges in practice patterns. However, we be-
ieve our data to be robust because a single
eographic area with no competing dialysis cen-
er was queried, a centralized electronic medical
ecord system was used, and close to 100%
atheter follow-up was achieved. In addition, the
umber of observations was large. The design of
ur study with inclusion of all blood cultures in
ll patients with tunneled catheters minimized
election bias. Potential noncompliance with daily
spirin treatment regimens raises the possibility
f misclassifications of patients between the non–
spirin-treated versus aspirin-treated groups.
hus, our study may still have underestimated

he clinical antistaphylococcal effect of aspirin in
uch noncompliant patients.

Aspirin has been on the market for more
han 100 years, is widely used, and is available
ithout prescription. Conversely, conven-

ional antibiotics have been available for only
uch shorter periods, require prescription for

se, and were associated with relatively rapid
evelopment of bacterial resistance. That we
till observe an impressive negative associa-
ion of aspirin treatment with S aureus bactere-

ia in at-risk patients may be testimony to the
echanism of action of this agent being differ-
nt from traditional antibiotics. Of note, in i
itro studies of aspirin did not show either a
rowth-inhibitory or bactericidal impact at
linically achievable human serum levels.21

herefore, it seems unlikely that rapidly develop-
ng resistance to aspirin’s antimicrobial effects will
ccur in the future. Our findings strongly support
he need for a prospective analysis of aspirin treat-
ent in hemodialysis patients and other popula-

ions at increased risk of staphylococcemia.
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