Course and Outcome of Bacteremia Due to Staphylococcus aureus: Evaluation of Different
Clinical Case Definitions
Author(s): Stephan Lautenschlager, Christian Herzog, Werner Zimmerli
Source: Clinical Infectious Diseases, Vol. 16, No. 4 (Apr., 1993), pp. 567-573
Published by: The University of Chicago Press
Stable URL: http://www.jstor.org/stable/4457018
Accessed: 03/06/2009 05:58
Your use of the JSTOR archive indicates your acceptance of JSTOR's Terms and Conditions of Use, available at
http://www.jstor.org/page/info/about/policies/terms.jsp. JSTOR's Terms and Conditions of Use provides, in part, that unless
you have obtained prior permission, you may not download an entire issue of a journal or multiple copies of articles, and you
may use content in the JSTOR archive only for your personal, non-commercial use.
Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/action/showPublisher?publisherCode=ucpress.
Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.
JSTOR is a not-for-profit organization founded in 1995 to build trusted digital archives for scholarship. We work with the
scholarly community to preserve their work and the materials they rely upon, and to build a common research platform that
promotes the discovery and use of these resources. For more information about JSTOR, please contact support@jstor.org.

The University of Chicago Press is collaborating with JSTOR to digitize, preserve and extend access to
Clinical Infectious Diseases.

http://www.jstor.org

567

Courseand Outcomeof BacteremiaDue to Staphylococcusaureus:Evaluationof
DifferentClinicalCase Definitions
Stephan Lautenschlager,*Christian Herzog,t
and Werner Zimmerli

From the Department of Clinical Research, F. Hoffmann-La Roche &
Co., Ltd.; and the Division of Infectious Diseases, Departmentof
Medicine, UniversityHospital, Basel, Switzerland

In a retrospective survey of patients hospitalized in the University Hospital of Basel, Switzerland, the course and outcome of 281 cases of true bacteremiadue to Staphylococcusaureusover a
7-year period were analyzed. The main purpose was to evaluate differentcase definitions. In 78%
of cases the source of bacteremiawas obvious;vascularaccess sites (27%) and wounds (10%)were
the most common sources. Metastasizing foci were more common in cases of primaryvs. secondary bacteremia (P < .001). The incidence of endocarditiswas higher in cases in which no portal of
entry was defined (P < .03). The overall mortality rate was high at 34%partlybecause of inappropriate initial antibiotic therapy. With the introduction of an infectious disease service at the
hospital, the fraction of misjudged results of blood culture diminished 2.5-fold. Among the
differently defined cases, the mortality rate was significantly higher for cases of complicated vs.
uncomplicated bacteremia(P < .01), for cases of primaryvs. secondarybacteremia(P = .05), and
for patients with endocarditis or other secondaryfoci (P < .001). Since only one methicillin-resistant strain was isolated, multiresistant staphylococci were not a problem in the hospital. Different case definitions allowed the detection of patients at increased risk for complications and
death. In the treatment of sepsis with no evident focus, initial antimicrobial therapy should
include the use of agents with antistaphylococcal activity.

Since the introductionof antimicrobialagents, considerable changeshave takenplace regardingthe patternof bacterial species causing bacteremia. Streptococcuspneumoniae
and other streptococcihave largelybeen replacedin this role
by staphylococciand gram-negativerods [1-12]. During a
7-yearperiod, 2,746 episodes of bacteremiaassociatedwith
positiveblood cultureswere diagnosedat the UniversityHospitalin Basel,Switzerland.In 373 episodes(13.6%)Staphylococcusaureuswas isolated. The purposeof this retrospective
studywas to analyzethe courseand outcome of 281 episodes
of true bacteremiadue to S. aureus,with specialemphasison
acquisition, clinical severity, nature of infection, and primary focus.
Patients, Definitions, and Methods
The UniversityHospitalof Basel is a 1,000-bedacute care
facility. From 1 January 1980 through 31 December 1986
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everyepisodeofbacteremiarecordedat the BacteriologyLaboratorywas registeredfor the purposes of this study. The
medical recordsof 373 patients for whom a blood culture
was positivefor S. aureuswere retrospectivelyreviewed.Seventeen patients with polymicrobial bacteremia were excluded. In addition, single positive hemoculturesfor 57 patients for whom no furtherculture yielded the same phage
type werejudged as contaminated(see below). Eightof these
patients had a subsequentepisode of bacteremiadue to another pathogen, 21 patients had postoperativefever with
spontaneousresolution, and in 28 cases the clinical course
did not suggest infection. Records for 18 patients were not
available for the study. The remaining281 medical charts
wereanalyzedfor dataregardingprimaryand secondaryfoci,
clinical signsand symptoms,laboratoryfindings,the treating
physician'sopinion in regardto the severityof the infection,
antibiotic treatment,complications, follow-up, phage type,
and in vitro susceptibilityof S. aureus. If the presence or
absence of a particularfindingwas not clearlyindicatedon a
chart, the case was excluded from analysisin regardto that
finding,a practicethat resultedin the use of variabledenominatorsin the data we presentherein.
Contamination. The positivityof a single blood culture
per set (one aerobic and one anaerobicbottle) was considered indicative of contamination,unless an identical strain
of S. aureus was additionally cultivated from a specimen
from a focus in a patient who had appropriateclinical signs
[13, 14].
Episode. An episode ofbacteremiawas definedwhen the
results of the cultures were nositive or when reurllt nofa fir-
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ther hemoculturewere positive later than 1 week afternegative resultswere obtained [15].
Acquisition. Bacteremiawasjudged to be communityacquired(CA) when the positive cultureresultswere obtained
at or within 48 hoursafteradmissionor when therewas evidence of S. aureusinfection on admission[ 10, 16-18]. Bacteremiawas judged to be hospital acquired(HA) when the
positive cultureresultswere obtained >48 hoursafterhospitalization.Episodesof bacteremiasecondaryto infectionsof
dialysisaccess sites were consideredto be due to HA organisms.
Underlyingconditions. Glucocorticosteroidtherapywas
considered a risk factor if a patient had received the daily
equivalentof >25 mg ofprednisone for at least 1 week prior
to the time the positive blood culture resultswere obtained
[19]. Chronicrenal failurewas defined as a persistentrise in
serumcreatininelevels to > 180 ,tmol/L [20]. Diabetes mellitus was a risk factor in cases of insulin dependency or
chronic treatmentwith oral hypoglycemicagents [20]. Previous hospitalizationwithin 30 days of onset of illness was
viewed as predisposingthe patient to septicemia[21]. Other
conditions frequentlycited as predisposingfactorsto infection (table 1) were establishedas being eitherpresentor absent in each episode [4, 5, 10, 16, 20-31].
Clinical significance. Criteria for clinical significance
were used as proposed by Michel et al. [17]. These criteria
were the existence of true bacteremiaplus at least three of
the followingfactors:leukocytecount, >10 X 109/L;temperature, >38.5?C; heart rate, >100/min; chills; hypotension
(systolic blood pressure,<90 mm Hg or a fall of >30 mm
Hg); or new oliguria(urine output, <400 mL/24 hours).
Complicatedbacteremia. Bacteremiawas considered to
be complicated if a focus of infection was absent or nonremovable [32, 33].
Primary and secondary bacteremia. Bacteremia occurring in the absence of an apparentportalof entrywas classified as primary.If a portalof entrywas identified,bacteremia
was defined as secondary.
Portalofentryandsecondaryfoci. The initialstaphylococcal lesion leading to bacteremiawas defined as the portalof
entry. Otherfoci were consideredas sequelae resultingfrom
seeding of the initial lesion. Primaryinfection of the respiratory and urinarytractswas diagnosedonly when symptoms
and signs typically associated with bacterial infections of
those systemswere presentand coincident with appropriate
resultsof culture. The presenceof Staphylococcusisolates in
urine was considered to be secondary to bacteremiaif the
phage type of organisms isolated from urine and blood
matched. An intravascularcatheter was considered as the
portal of entry if (1) there was evidence of inflammationat
the catheter insertion site and/or (2) a catheter-tipculture
was positive for S. aureusand (3) therewas no evidence of a
source of infection elsewhere[34]. Endocarditiswas defined
accordingto Nolan and Beaty [23] and Bayeret al. [35].
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Prognosis. Patients were classified as three groups according to prognosis:(1) good prognosis(patients without
underlyingdisease);(2) poor prognosis(patientswith underlying surgicalor medicaldisordersof such severitythat recovery from their primarydisease was unlikely);and (3) intermediateprognosis(patientsnot qualifyingfor a good or poor
prognosis)[36].
Outcome. Treatmentfailurewasdefinedas clinicaldeteriorationor persistenceof diseaseactivitysufficientto warrant
a change in the treatment.When datawere not availablefor
at least 1 month after completion of antibiotictherapy,the
patient was ratedas improvedinstead of cured.
Treatment. Treatmentwas classifiedas either local (including the removalof infectiousfoci or surgicaltherapy)or
systemic(including the initial antibiotictherapy,startedbefore cultureresultswere available,and the antibiotictherapy
used aftersensitivitytesting). Treatmentwas ratedas appropriate or inappropriateaccording to well-accepted guidelines [37].
Statistical analysis. Statistical analysis was performed
with use of programsof the SAS system(SAS Institute,Cary,
NC). The X2test was used for proportionalvalues, and the
Student's t-test, for independent populations.A P value of
<.05 was consideredsignificant.
Results
During the 7-year period investigated,2,746 episodes of
bacteremiawere diagnosedin the laboratory.The most frequent isolates were Escherichiacoli (22.8%), Streptococcus
species (16.2%), and coagulase-negative staphylococcus
(13.2%). S. aureus was isolated in 373 cases (13.6%). All
cases of staphylococcalbacteremiawere observed in either
the surgicalor the medical wards,with the exception of 14
cases that were observed in departmentsdealing with the
following specialties:gynecology and obstetrics(4); dermatology (5); ear, nose, and throatdisorders(2); paraplegicpatients (2); and ophthalmology(1). The majorityof patients
with CA bacteremia(85%)were hospitalizedin the medical
departments.The proportionof bacteremicepisodes caused
by S. aureusremainedrelativelystableover the studyperiod.
Acquisition. A majorityof cases (200 [71%]of 281) were
HA; 80 (28%)were CA, and in one case the mode of acquisition was not ascertainable.Over the years the rate of CA
cases of bacteremia varied considerably between 14.6%
(1983) and 38.6%(1986).
Age and sex. The median age was 60 years, within a
rangeof 1-100 years(only one patientwas youngerthan 10
yearsold). The majorityof cases occurredin the sixth (18%),
seventh (22%),or eighth (20%)decade of life. The median
age of patients with CA vs. HA bacteremiawas not significantly different (67.5 vs. 58 years). CA bacteremiararely
occurredin individualsyounger than 50 years. Of the 281
patients with bacteremia, 164 (58%) were male and 117
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Table 1. Prevalence of underlying conditions with regard to acquisition of bacteremiadue to
S. aureus.
No. (%)of patientswith factor
per type of bacteremia

Predisposingfactor
Intravasculardevice
Surgicalwound
Arterioscleroticheartdisease
Previoushospitalization
Implants
Alcohol abuse
Malignancy
Corticosteroids
Diabetes mellitus
Trauma
Chronic renal failure'
Cytostaticand immunosuppressivetherapy
Chronic rheumaticheartdisease
Tracheostomy/artificialventilation
Cirrhosisof liver
Cardiomyopathy
Rheumatoidarthritis
Intravenousdrugabuse
Congenital heartdisease
Other
None

Total
(n = 281*)

CA
(n = 80)

HA
(n = 200)

160 (57)
103 (37)
69 (25)
61 (22)
53(19)
51(19)
50(18)
49 (17)
48 (17)
41(15)
34(12)
29 (10)
23 (8)
19 (7)
15 (5)
11 (4)
8 (3)
4(1.4)
1 (0.4)
43(15)
13(5)

0
6 (7.5)
20 (25)
9(11)
11(14)
7 (9)
11(14)
5 (6)
18 (23)
2 (2)
11 (14)
4 (5)
10 (12.5)
...
2 (2.5)
4 (5)
5 (6)
3 (4)
1 (1)
11 (14)
9(11)

160 (80)
96 (48)
49 (25)
51 (26)
42 (21)
44 (23)
39 (20)
44 (22)
30(15)
39 (20)
23 (11.5)
25 (12.5)
13 (6.5)
19 (9.5)
13(6.5)
7 (3.5)
3 (1.5)
1 (0.5)
...
32(16)
4(2)

Pvaluet
<.001
<.001
NS
<.005
NS
.035
NS
<.007
NS
<.001
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

* One

patient's bacteremiawas classified neither as CA nor as HA. He sufferedfrom S. aureus sepsis after
outpatient surgery.
t The X2test was applied. NS = not significant(i.e., P > .05).
Thirty-two(60%)of the implantswere not infected.
Including 15 patients undergoingdialysis.

(42%)were female.CA bacteremiaoccurredmore frequently
in females (33%)than in males (25%).
Underlyingconditions. Table 1 shows the underlying
conditions that were present in 268 subjects (95%). They
were found in 98%of patientswith HA bacteremiaand 87%
of patients with CA bacteremia.Many patients had more
than one underlying condition. There were only four patients with a history of intravenousdrug abuse. No patient
was infected with the human immunodeficiencyvirus. For
patients with HA bacteremia,predisposingfactorsmore often were intravenous catheters, surgical wounds, previous
hospitalization,alcohol abuse, therapywith corticosteroids,
and trauma.Of the 200 patients with HA bacteremia, 160
(80%) had an intravasculardevice; this device was proved
bacteriologicallyand/or clinically to be the portal of entry
for S. aureusfor 38.5%of these patients (table 2).
Clinicalsigns and symptomsand laboratoryfindings. At
the time their first positive blood culture results were obtained, 91%of the patients had fever and the generalcondition of 85%was impaired. Thirty-eightpercent presented
with clouding of consciousness, and one-quartersuffered
from chills. Vomiting, nausea, myalgia, and dyspnea were

reported in 13%-14%.Shock (9%), hemiplegia (6%), stiff
neck (4%), diarrhea(2.5%), headache (1.5%),and seizures
(1%)were less frequent.Only 1%showed no clinical abnormalitiesat the time the hemoculturewas performed.
Primaryvs.secondarybacteremia. In 219 patients(78%)
an apparentprimarysite of S. aureusinfectionwas identified.
Among patientswith HA bacteremiathe detection of a portal of entry (i.e., secondarybacteremia)was more common
than among patientswith CA bacteremia(88%vs. 54%;x2 =
37.355; P < .001). The sites of primaryfoci are summarized
in table 2.
Complicatedvs. uncomplicatedbacteremia. Among the
whole studygroup, 176 patients(63%)had complicatedbacteremia,as defined by the existence of a nonremovableinitial focus. Significantlyfewer patients with CA bacteremia
had a removablefocus than did patientswith HA bacteremia
(2.5%vs. 51%;x2 = 51.810; P < .001).
Clinical significanceof bacteremia. Overall, 60%of the
casesof bacteremiawereclinicallysignificant.In 4%no classification could be made. Sixty-eightpercent of cases of HA
bacteremiabut only 46%of cases of CA bacteremiawere
clinically significant(x2 = 9.874; P < .002).
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Table 2. Portalof entry for S. aureus.

No. of patients (%)with indicated
type of acquisitionof infection

Site or condition
Peripheraliv catheter
Central iv catheter
Wounds
Primarypneumonia
Urinarycatheter
Injections
Implants
Skin
Others*
None

CA
(n = 80)

HA
(n = 200)

...
...
...
6 (7.5)
3 (4)
1(1)
4 (5)
6 (7.5)
23 (29)
37 (46)

24 (12)
53 (26.5)
29(14.5)
21 (10.5)
13 (6.5)
1 (0.5)
7 (3.5)
5 (2.5)
23 (1.5)
24(12)

*
Perforatingulcerof the foot and/or osteomyelitis(18), transvenouspacemaker(5), bronchitis(3), dental abscess (3), arteriovenousshunt infection
(3), urinarytract infection (3), gluteal abscess (2), intraarticularinjection
(2), epidural catheter (1), vesical catheter (1), pleural catheter (I), acne
conglobata ( ), intestinal infection (I), throat infection (1), and anterior
and posteriornasal tamponade(1).

Secondary foci of bacteremia. Metastatic staphylococcal
foci demonstrated by roentgenography, scintigraphy, surgical drainage, puncture, histology, or autopsy were noted in
75 patients (27%). The foci were in the following sites: joint
(27 patients), kidney (22), CNS (21), myocardium (17), skin
(12), intervertebral disk (11), lung (10), bone (8), spleen (7),
subcutis (3), liver (3), vascular system (3), hematomas (3),
small intestine (2), and the eye, bursa olecrani, pericardium,
pancreas, and thyroid gland (1 each). In most cases (50.7%) a
single metastatic focus was detected. Metastasizing foci were
more common in cases of primary vs. secondary bacteremia
2
(51% vs. 21 %; = 21.471; P < .001). They were also more
in
cases
of CA bacteremia than in those of HA bacfrequent
teremia (43% vs. 21%; x2 = 14.036; P < .001). Only 19%of
cases of uncomplicated bacteremia were followed by the development of secondary foci, as compared with 32%of cases
of complicated bacteremia (X2 = 4.949, P < .05).
Endocarditis. Endocarditis was diagnosed in 8.2% of all
patients with bacteremia at any time during the course of
hospitalization. In spite of the various types of bacteremia,
only the presence or absence of primary foci correlated with
a significant difference in the incidence of endocarditis (6%
vs. 17%;X2 = 4.9128; P = .0267). Fourteen of the patients
with CA bacteremia but only 6%with HA bacteremia developed endocarditis (P = .09).
Acute complications. Septic shock was observed in 48 patients (17.1%); acute respiratory distress syndrome, in 14
(5%); and disseminated intravascular coagulation, in 28
(10%). The latter complication was more common in cases of
CA vs. HA bacteremia (17.5% vs. 7%; x2 = 4.5714; P
= .0325).
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Prognosis. The large proportionof patients with a poor
prognosis(57%)points to the importanceof the underlying
condition as risk factor for S. aureus bacteremia.Patients
with HA bacteremiahad a poor prognosismore frequently
than did patientswith CA bacteremia(63.5%vs. 41%;x2 =
9.704; P = .002). Similarly,a good prognosiswas more frequent among patients with CA bacteremia (15%) than
among those with HA bacteremia (4%) (X2 = 5.8156; P
= .016).
Therapy. Only 43%of all patientswith bacteremiacould
be considered cured, and in 14%an improvementin their
condition was noted. Sustainedtreatmentfailureor relapse
was observedin 24%and 8%of the patients,respectively.In
11%of cases no clearstatementabout the efficacyof therapy
could be made, either because antibiotics were withheld
owing to an unfavorableprognosisin regardto underlying
diseaseor becausethe patientwas transferredto anotherhospital. A significantlyhigherpercentageof patientswith HA
bacteremiawere cured than were patients with CA bacteremia (47% vs. 31%;x2 = 4.728; P = .029). Initially over
one-quarterof all patientswith bacteremiareceivedinappropriateantibiotictreatment.For uncomplicatedcases of bacteremia, 17%of the initial treatmentswere inappropriate,as
comparedwith 32%for complicatedcases of bacteremia(X2
= 6.834; P = .009). Sixty-one patientswith bacteremiaunderwent surgicalremoval of a primaryor secondaryfocus.
Surgery was more frequently performed in patients with
complicated bacteremiathan in those with uncomplicated
bacteremia(29%vs. 9.5%;x2 = 14.742; P < .001).
The mediandurationof antimicrobialtherapyfor 257 bacteremic patients was 15 days (range, 0-157 days). Seventy
patients with CA bacteremiareceived antibiotics for a median of 22 days (mean, 30.7 days), and 187 patients with
nosocomial infection were treated for a median of 12 days
(mean, 16.2 days). A total of 104 patients with uncomplicated bacteremiawere treated with use of an intravenous
catheter for a median of 9.5 days (mean, 11.3 days; range,
0-60 days); two patients were cured by catheter removal
without use of antibiotics.
At the time of the firstblood culturepositive forS. aureus,
the treatingphysicianjudged 48 (19%)of 247 patientsto be
irrelevantlyinfected or the blood culture to be contaminated. For these patientsno therapywas started,or an inappropriateinitial treatmentwas not changedaccordingto the
susceptibilitypatternof the isolate. Afterthe introductionof
an infectiousdiseaseserviceat the hospitalin 1982, the number of misinterpretedblood culturesdroppedfrom 12 to 4.8
per year.
Mortalityrate. The overallmortalityrateamongpatients
with S. aureusbacteremiawas 33.6%.In 20%of cases, death
was directlyrelatedto S. aureus,and in 28%,to the underlying illness. In 52%of the patients, the cause was unclearor
not due to the S. aureusinfectionalone. A comparisonof the
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death rates associated with differently defined bacteremia
demonstratedthat uncomplicatedbacteremiawas associated
with a lower mortalityratethan was complicatedbacteremia
(24% vs. 40%;x2 = 6.829, P < .01). Similarly,secondary
bacteremiawas also associated with a lower mortalityrate
(30%vs. 45%,x2 = 4.183, P = .05). There was no significance in the differencesbetweenCA and HA bacteremiaand
between clinically significantand insignificantbacteremiain
regardto mortality. The mortality rate was higher among
patients with endocarditis(65%;n = 23) as comparedwith
patients with secondaryfoci of infection who did not have
endocarditis(49%, n = 57) (x2 = 4.5859; P = .03). The
mortalityrate among patients without any metastaticinfections (n = 201) was 25%,a significantlylower rate than the
49% found among patients with secondary foci (X2 =
30.7272; P<.001).
Sensitivitypattern. During the investigatedperiod, only
one methicillin-resistantstrain-which was also resistantto
erythromycin,doxycycline, chloramphenicol,and trimethoprim-sulfamethoxazole-was isolated.

Discussion
The aim of our study was to evaluate differentpreviously
published clinical case definitions of S. aureus bacteremia
[17, 23, 32-36]. S. aureus remains a significantpathogen,
causing 13.6%of all cases of bacteremiaat our hospital.This
finding is consistent with the resultsof other series showing
rates of 7.5%-25%(mostly between 10%and 15%)[1, 7, 9,
10, 12, 13, 16-18, 20, 36, 38-42]. In the literature,varied
meanings of the same terms regardingthe differentclinical
case definitions can be found. Secondarybacteremia,most
often defined as bacteremia with an identified portal of
entry, has been describedalso as bacteremiadevelopingduring the course of anotherfatal disease [8]. Complicatedbacteremia has been described as bacteremiacomplicated by
secondaryfoci and other clinical findings[34] as well as bacteremiawith an undefined or nonremovablefocus [32, 33].
Furthermore,cases of HA bacteremiahave been defineddifferentlywith use of variousendpoints(48 hours[ 10, 16-18,
34, 43], 72 hours [35], 96 hours [9, 23, 44], or even 1 week
[22] after admissionto the hospital) for distinguishingthem
fromcases of CA bacteremia.These variationsimpedea reliable comparison.
In our seriesthe comparisonof variousclinicalcase definitions thoughtto be predictiveof the outcome [9, 10, 15, 21,
23, 28, 45-48] shows that a statisticallysignificantbetter
outcome with regardto mortalityrate,occurrenceof secondary foci, and endocarditisis achievedonly in cases of secondarybacteremia.The higherincidenceofendocarditisand secondary foci in cases of primarybacteremia,which was also
observedby others [5, 23, 24], may be due to delayed treat-
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ment with effective antibiotics in the absence of a primary
focus.
HA bacteremiawas less often followed by secondaryfoci
and endocarditisbutwasassociatedwitha mortalityratesimilar to that associatedwith CA bacteremia,a finding which
was also observed in a newer prospectivestudy [49]. The
more benign course of HA bacteremiais well known from
the literature[9, 48, 50, 51]. However, the mortalityrate
remainshigh, and additionalfactorssuch as underlyingconditions [24, 36, 43], the age of the patients [10, 21, 23, 45],
and the natureof the primaryinfection appearto influence
the outcome. Casesof uncomplicatedbacteremiaweresignificantly less often followed by secondaryfoci and were associated with a lower mortality rate than were complicated
cases, but the two did not differin terms of the associated
incidence rate of endocarditis.A low riskof subsequentsecondary foci after an episode of uncomplicatedbacteremia
was also reported in two prospective studies [52, 53],
whereasthe low incidence of endocarditisin these and other
investigations[9, 41] contrastedwith the resultsof our study.
Watanakunakornand Baird [46] mentioned in their study
the significantrisk of developing endocarditisafter an episode of uncomplicatedbacteremia,whereasin a recent publication [40] the riskwas called "small but definite."
In our series,the mortalityratewas highestamongpatients
with no or nonremovablefoci, a finding which may be explained by the delay in institutingeffective treatment.The
earlier awarenessof the possibility of bacteremiain cases
with obvious local staphylococcallesions and, consequently,
the institution of significantlymore appropriateand earlier
treatmentmay have preventedmany sequelae. Michel et al.
[17] showed a 4.4-fold highermortalityrate among patients
with "clinically significantbacteremia,"as defined in their
Methods section. In contrast,in our series this classification
was not discriminativein termsof the fatalityrate.This may
be because of the fact that before the introductionof an infectiousdiseaseservice,a considerableproportionof patients
with subtle symptomsreceivedno or inadequatetherapyin
our hospital.
In conclusion,S. aureusbacteremiaremainsa majorproblem and is associatedwith a high rateof mortality.The presence of a sourceof bacteremiawas the only factorpredictive
of the outcome. Patientsfor whom the sourceof bacteremia
was defined had a better prognosiswith regardto mortality
rate,incidence of endocarditis,and secondaryfoci. Ourdata
suggest that an improvement of the prognosis could be
achievedby more competentinterpretationof positiveblood
culturesyieldingS. aureusand by earlierinitiationofantistaphylococcaltherapy.
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