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Risk factors for mortality among patients with Staphylococcus
aureus bacteremia: a single-centre retrospective cohort study
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Introduction: Staphylococcus aureus bacteremia is associated with significant morbidity and mortality. Given the paucity of recent
Canadian data, we estimated the mortality rate associated with S. aureus bacteremia in a tertiary care hospital and identified risk
factors associated with mortality.

Methods: We retrospectively reviewed the records of adults with S. aureus bacteremia admitted to a tertiary care centre in south-
western Ontario between 2008 and 2012. Cox regression analysis was used to evaluate associations between predictor variables
and all-cause, in-hospital, and 90-day postdischarge mortality.

Results: Of the 925 patients involved in the study, 196 (21.2%) died in hospital and 62 (6.7%) died within 90 days after dis-
charge. Risk factors associated with in-hospital and all-cause mortality included age, sepsis (adjusted hazard ratio [adjusted HR]
1.49, 95% confidence interval [CI] 1.08-2.06, p = 0.02), admission to the intensive care unit (adjusted HR 3.78, 95% CIl 2.85—
5.02, p < 0.0001), hepatic failure (adjusted HR 3.36, 95% CI 1.91-5.90, p < 0.0001) and metastatic cancer (adjusted HR 2.58,
95% CIl 1.77-3.75, p < 0.0001). Methicillin resistance, hepatic failure, cerebrovascular disease, chronic obstructive pulmonary
disease and metastatic cancer were associated with postdischarge mortality.

Interpretation: The all-cause mortality rate in our cohort was 27.9%. Identification of predictors of mortality may guide empiric therapy
and provide prognostic clarity for patients with S. aureus bacteremia.

taphylococcus aureus is a versatile and virulent patho-
gen with the ability to cause many life-threatening
illnesses, including necrotizing soft-tissue infec-
tions,! infective endocarditis®® and sepsis.* Staphylococcus
aureus is also one of the leading causes of health care asso-
ciated and hospital-acquired infections,'¢ and the rates of
infections are increasing steadily, particularly in North
America and Europe.’™
Staphylococcus aureus bacteremia is particularly associated
with significant morbidity and mortality,” and demands rigor-
ous management to prevent further infectious complications,
such as infective endocarditis,’* vertebral osteomyelitis, !
embolic stroke,” recurrent infection and metastatic disease.
Despite the availability of treatment guidelines!!'? and scoring
systems to estimate the likelihood of developing complica-
tions,” mortality from S. aureus bacteremia remains approxi-
mately 20%."%1? Many studies from the previous decadet®!3-16
also demonstrated the increasing prevalence of strains of meth-
icillin-resistant S. aureus (MRSA) within the community and in
the hospital, leading to changes in the empiric treatment of
S. aureus bacteremia.!!
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A lack of recent Canadian data on the clinical burden of S.
aureus bacteremia may preclude effective prognostication of
patients with this illness. Moreover, few studies have exam-
ined predictors of mortality after discharge from hospital.
This is particularly important for follow-up and management,
given the increasing number of patients who are treated for
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bacteremia and discharged from hospital. The objectives of
our current single-centre retrospective cohort study were to
estimate the mortality rate associated with S. aureus bactere-
mia and identify risk factors associated with mortality.

The present study was approved by the Western University
Research Ethics Board (London, Ontario) and the Lawson
Health Research Institute (approval No. R-13-350).

Setting

This study was conducted at the London Health Sciences
Centre, London, a tertiary care hospital system with 2 aca-
demic hospitals in southwestern Ontario that serve a metro-
politan population of approximately 435 000.!7 In addition to
serving the local population, London Health Sciences Centre
also receives referrals from 33 rural hospitals in 7 counties,
covering a catchment area that spans 21 000 km? and a popu-
lation of 2 million.”

Population

All adult (= 18 yr) patients with a laboratory-confirmed diag-
nosis of S. aureus bacteremia between Jan. 1, 2008, and Dec.
31, 2012, were included initially in the study. Staphylococ-
cus aureus bacteremia was defined as occurring in a patient
with at least one blood culture result positive for S. aureus.
Patients with complicated S aureus bacteremia were defined
as having a site of infection remote from the primary focus
that was caused by hematogenous seeding (e.g., infective
endocarditis or vertebral osteomyelitis) or extension of infec-
tion beyond the primary focus (e.g., septic thrombophlebitis
or abscess), or recurrent S. gureus bacteremia (defined as a
positive culture result obtained from the same case within
12 weeks after the initial culture). All cases of complicated
infection were independently defined by radiologic imaging,
a positive culture test result for S. aureus from an otherwise
normally sterile site or the use of validated diagnostic crite-
ria.>1h12 Sepsis, severe sepsis, septic shock, soft tissue source
and intravascular catheter source were defined according to
standard methods.'»!®!” Patients with uncomplicated
S. aureus bacteremia exhibited no evidence of complicated or
recurrent infection.

Comorbidity was defined as a disease or therapy that could
predispose patients to infection, alter defence mechanisms or
cause functional impairment, such as coronary artery disease,
severe cardiac disease with symptomatic heart failure, periph-
eral vascular disease, cerebrovascular disease, dementia, severe
chronic obstructive pulmonary disease (COPD), connective
tissue disease, peptic ulcer disease, liver disease, diabetes, renal
disease, active neoplastic disease and HIV infection. Operative
intervention was defined as a procedure requiring general
anesthesia performed by a surgeon or interventional radiolo-
gist in the operating room or angiography suite. Bedside pro-
cedures such as upper and lower endoscopy, percutaneous tra-
cheostomy and abscess drains were not considered operations
for this study.
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Reasons for excluding patients from the study are indi-
cated in Figure 1 and included polymicrobial infection (a
positive blood culture result for more than one pathogen),
age younger than 18 years, death before the return of a posi-
tive culture result (to avoid confounding the analysis for mor-
tality), patients who were not admitted to hospital or left
against medical advice, and hospital records with incomplete
or missing data.

Study design

This was a single-centre retrospective cohort study. Six
months after the study period (August 2013), we manually
reviewed electronic and paper charts of the patients in the
study and recorded data using a standard extraction form. We
collected information about demographic characteristics,
source of infection, baseline comorbidities, course of illness
and outcomes. Chart abstraction was performed separately by
3 reviewers, who each reviewed 40% of the charts: the
Cohen’s « statistic for the coding of categorical and qualitative
variables was 0.82, showing excellent interrater reliability. For
mortality data, patient information was linked retrospectively
to the vital statistics record for Ontario for the period 2008—
2012, using the provincial health number or the name and
date of birth. All available data were recorded, whereas miss-
ing data for key variables were coded as missing and excluded
from the analysis; each variable had less than 0.5% of data
that was missing.

Outcome measures

Our primary outcome was all-cause mortality, defined as
occurring within the hospital or within 90 days after discharge
from hospital. Secondary outcomes included attributable in-
hospital mortality,” defined as patients who died with persis-
tent signs or symptoms of systemic infection, positive blood
culture results or a persistent focus of infection in the absence
of another explanation for death during their hospital admis-
sion for S. aureus bacteremia, and postdischarge mortality

(0-30d, 31-90 d, and after 90 d).

Patients admitted to LHSC with
> 1 positive blood culture test
result for Staphylococcus aureus
n=1135

—Excluded n =210

e Age<18yr n=71

¢ Polymicrobial infection n = 20

e Death prior to positive test result n = 22

¢ Not admitted to hospital n = 64

® Incomplete or missing hospital records n = 33

Y

Patients included in study
n =925

Figure 1: Selection of adult patients admitted to LHSC with S. aureus
bacteremia. LHSC = London Health Sciences Centre, London, Ont.

CMAJ OPEN, 2(4) E353



OPEN

Statistical analysis

Descriptive statistics of patient variables were calculated for
all patients with S. aureus bacteremia. Continuous data were
expressed as median (interquartile range [IQR] 25th-
75th percentile), and categorical variables were reported as
frequencies and percentages. The significance of trends in
MRSA infections, the proportion of people who inject drugs,
and in-hospital mortality was assessed with the Cochran—
Armitage %’ test for trend.

Univariable logistic regression was used to evaluate the
association between mortality (all-cause, in-hospital and post-
discharge) and clinically relevant patient characteristics that
were selected based on published studies.!®?*2* For patients
with recurrent infections, only the first episode of infection

was included in the univariable and multivariable analyses to
preserve the assumption of independence of observations and
to ensure that each individual contributed only once to analy-
ses. Variables that were significantly associated (p < 0.1) with
the primary or secondary outcomes were included in 3 multi-
variable logistic regression models obtained using stepwise
regression. The significance levels for variables entering into
and remaining in the models were set at 0.05 and 0.10, respec-
tively. Diagnostic testing for collinearity across the selected
variables showed that no variance inflation factor was greater

Table 1: Characteristics of patients with Staphylococcus
aureus bacteremia admitted to a regional tertiary care centre
between 2008 and 2012 (n = 925)
No. (%) of
Characteristic patients*
Median age, yr (range) 65 (18—102)
Male gender 585 (63.2)
Comorbidities
HIV positive or AIDS 20 (2.2)
Intravenous drug use 163 (17.6)
Diabetes mellitus 250 (27.0)
Cardiac disease (coronary artery disease or 244 (26.3)
chronic heart failure)
Peripheral vascular disease 70 (7.6)
Cerebrovascular disease 137 (14.8)
Dementia 53 (5.7)
COPD 84 (9.1)
Liver disease 172 (18.6)
Hepatitis B or C co-infection 54 (5.8)
Cirrhosis 30 (3.2)
Pre-existing renal disease 175 (18.9)
Solid malignancy 171 (18.5)
Leukemia and lymphoma 31 (3.4)
Metastatic malignancy 77 (8.3)
Infection characteristics
MRSA 362 (39.1)
Sepsis 642 (69.4)
Dominant focus of infection
Central or peripheral intravascular catheter 53 (5.8)
Pneumonia 109 (11.8)
Skin and soft tissue infection 175 (18.9)
Othert 10 (1.1)
Note: COPD = chronic obstructive pulmonary disease, MRSA = methicillin-
resistant Staphylococcus aureus.
*Unless otherwise indicated.
tIncludes foci that occur in less than 1% of cases each, such as central nervous
system infection (n = 3), lung abscess (n = 3) and urinary tract infection (n = 4).

Table 2: Clinical outcomes in patients with Staphylococcus
aureus bacteremia admitted to a regional tertiary-care centre
between 2008 and 2012 (n = 925)
Outcome No. (%) of patients
Recurrent S. aureus bacteremia infection 189 (20.4)
One recurrence 161 (17.4)
Two recurrences 14 (1.5)
Three or more recurrences 14 (1.5)
Complicated S. aureus bacteremia 248 (26.8)
Infective endocarditis 72 (7.8)
Septic arthritis 28 (3.0)
Deep tissue abscess 56 (6.0)
Osteomyelitis
Vertebral 25 (2.7)
Nonvertebral (i.e., hand or foot) 6 (0.6)
Epidural abscess 22 (2.4)
Septic thrombophlebitis 2(0.2)
Psoas abscess 12 (1.3)
Meningitis 4(0.4)
Embolic stroke 8(0.9)
Other complications* 13 (1.4)
Complications during hospital stay
Operative intervention 258 (27.9)
Renal failure requiring dialysis 80 (8.6)
Hepatic failure 23 (2.5)
Prolonged ventilation (> 21 d) 58 (6.3)
Clostridium difficile infection 22 (2.4)
Ischemic colitis 17 (1.8)
Myocardial infarction 10 (1.1)
Admission to the intensive care unit 225 (24.3)
All-cause mortalityt 258 (27.9)
In-hospital mortality 196 (21.1)
Postdischarge mortality (0-30 d) 30 (3.2)
Postdischarge mortality (31-90 d) 32 (3.5)
Mortality after 90 d postdischarge 94 (10.2)
*Includes patients with mycotic aneurysm (n = 7), empyema (n = 4) and
pericarditis (n = 2).
1Defined as all mortalities that occurred in hospital and up to 90 days
postdischarge.
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than 5.0. Odds ratios (ORs) and Wald 95% confidence inter-
vals (Cls) were computed. Calibration of each multivariable
model was assessed using the Hosmer—Lemeshow goodness-
of-fit test’* to evaluate whether significant discrepancies existed
between the observed and expected mortality.

A Kaplan—Meier survival curve was generated for unad-
justed survival during the hospital stay and for up to 90 days
postdischarge using right-censored data. We also performed a
multivariable Cox proportional-hazards analysis to evaluate
the association between risk factors and survival time, strati-
fied by the patient-level variables that were statistically signifi-
cant in our analyses. Models were developed for each out-
come (all-cause, in-hospital and 90-day postdischarge
mortality) in a stepwise fashion. All variables in the models
were found to satisfy the proportional hazards assumption. All
tests were 2-tailed, and a p value of less than 0.05 was consid-
ered to be statistically significant. Statistical analysis was per-
formed using SAS, version 9.3 (SAS Institute Inc.).

We identified 925 patients who met our inclusion criteria and
were admitted to London Health Sciences Centre for S.
aureus bacteremia during the study period (Figure 1); their
demographic characteristics are shown in Table 1. Of the 925
patients, 585 (63.2%) were male and 163 (17.6%) were people
who inject drugs. Staphylococcus aureus bacteremia caused by
MRSA developed in 362 (39.1%) patients, whereas sepsis,
severe sepsis or septic shock developed in 642 (69.4%)
patients in the study. In addition, 109 patients (11.8%) had
pneumonia, whereas 175 patients (18.9%) had a soft-tissue
infection, and 53 patients (5.8%) had an intravascular catheter
as a source of their infection.

In this study, 189 patients (20.4%) were admitted with
recurrent bacteremia (Table 2), and a complicated infection
developed in 248 patients (26.8%) (Table 2). The most com-
mon complications were infective endocarditis, vertebral
osteomyelitis, deep tissue infections, and epidural and psoas
abscesses. During the course of the hospital stay, renal failure
requiring dialysis developed in 80 patients (8.6%), prolonged
mechanical ventilation lasting more than 21 days was needed
by 58 patients (6.3%) and hepatic failure developed in 23
patients (2.5%). Clostridium difficile enterocolitis developed in
22 patients (2.4%) and ischemic colitis developed in 17
patients (1.8%). The median length of stay in hospital was
14 days, and a total of 225 patients (24.3 %) were admitted to
the intensive care unit (ICU) during their stay in hospital. In
our study, 196 (21.1%) patients died in hospital and 62
(6.7%) patients died within 90 days after being discharged
from the hospital.

We examined the trends in proportions of MRSA, people
who inject drugs and in-hospital mortality throughout the
study period. The proportion of MRSA strains isolated from
patients with S. aureus bacteremia increased significantly from
40% in 2008 to 51% in 2012 (Figure 2; p = 0.045). The pro-
portion of people who injected drugs in our study population
also rose significantly during the study period (14% in 2008 to
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22% of patients in 2012, p = 0.0034). In-hospital mortality,
however, declined significantly from 29% in 2008 to 11% in
2012 (p < 0.0001; Figure 2).

When we performed univariable and multivariable logistic
regression analyses on all-cause mortality (Appendix 1, avail-
able at www.cmajopen.ca/content/2/4/352/suppl/CD1, and
Table 2, respectively), age, methicillin resistance, diagnosis of
sepsis, admission to the ICU, development of hepatic failure
and metastatic cancer were all independently associated with
increased mortality. Operative intervention was associated
with a reduced risk of all-cause mortality. These factors, with
the exception of methicillin resistance, were also indepen-
dently associated with increased in-hospital mortality (Appen-
dix 1). The clinical variables independently associated with
increased 90-day postdischarge mortality (Appendix 1) were
methicillin resistance, hepatic failure, cerebrovascular disease,
COPD and metastatic cancer.

Unadjusted Kaplan—Meier survival curves for patients dur-
ing their hospital stay and in the 90 days following their hos-
pital discharge are shown in Figure 3. After adjustment in our
proportional hazards regression models, age, sepsis, admission
to the ICU, development of hepatic failure and metastatic
cancer, but not methicillin resistance, were independently
associated with reduced overall and in-hospital survival
(Tables 3 and 4, respectively). Similar to the logistic regres-
sion model, proportional hazards analysis demonstrated that
hepatic failure, cerebrovascular disease, COPD, metastatic
cancer and methicillin resistance were associated with reduced
survival in the 90-day postdischarge period (Table 4).

Our study describes the morbidity and mortality associated
with S. aureus bacteremia and identifies predictors of all-
cause, in-hospital and 90-day postdischarge mortality using
data from a large retrospective Canadian cohort. All-cause
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Figure 2: Quarterly admissions for patients with Staphylococcus
aureus bacteremia at LHSC (2008-2012). LHSC = London Health
Sciences Centre, London, Ont. *p < 0.05, tp < 0.01, $p < 0.001 by
Cochran-Armitage 2 test for trend.

CMAJ OPEN, 2(4) E355



OPEN

mortality in our study population was 27.9%, although the in-
hospital mortality rate declined significantly during the study
period. During the same timeframe, the frequency of MRSA
identified among patients with bacteremia, and the number of
people who inject drugs, also increased significantly. We also
determined that increasing age, sepsis, admission to the inten-
sive care unit, hepatic failure and metastatic cancer are inde-
pendent predictors of all-cause mortality and in-hospital mor-
tality. Additionally, methicillin resistance, hepatic failure,
cerebrovascular disease, chronic obstructive pulmonary dis-
ease and metastatic cancer were key predictors of mortality in
the 90-day postdischarge period.

Factors that were previously shown to be predictive of in-
hospital mortality correlated with the variables identified in
our study, including age, sepsis,?*¢ admission to the ICU,”
hepatic failure,”” COPD and metastatic cancer.”®?’ The large
sample size allowed us to investigate the association between
specific patient characteristics and outcomes, rather than
aggregating comorbidities using scales such as the Charlson
Comorbidity Index. An additional novelty of this study is the
identification of risk factors associated with 90-day postdis-
charge mortality, given that an increasing number of patients
with S. aureus bacteremia are surviving beyond the length of
their hospital stay.’*-*? Based on our survival analysis, our
results suggest that patients sustain short- to long-term adverse
consequences from S. aureus bacteremia long after they are
treated for their acute episode.*

Our study also extends the findings of a Canadian popula-
tion-based analysis in 2007 by Laupland and colleagues,® who
observed MRSA bacteremia in 11% of bacteremic S. aureus
infections. The proportion of methicillin resistance among S.
aureus bacteremia isolates is significantly higher in our study
but is comparable to several American studies.>**335 Klevens
and colleagues® reported that MRSA strains accounted for
64% of hospital-acquired S. aureus infections isolated from
ICUs, whereas Styers and colleagues' observed that between

47.9% and 59.2% of hospital-acquired S. aureus isolates dem-
onstrated methicillin resistance. Despite the implementation
of infection control strategies and empiric treatment coverage
for MRSA, the proportion of methicillin-resistant strains

Table 3: Factors associated with all-cause mortality

Adjusted HR*
Variable (95% ClI) p value
Age, yr
<60 1.00 (ref) -
61-70 1.54 (0.98-2.41) 0.06
71-80 3.07 (2.04—4.62) < 0.0001
>80 5.18 (3.54-757) < 0.0001
Sepsis
No 1.00 (ref) -
Yes 1.49 (1.08-2.06) 0.02
Admission to the ICU
No 1.00 (ref) -
Yes 3.78 (2.85-5.02) < 0.0001
Hepatic failure
No 1.00 (ref) -
Yes 3.36 (1.91-5.90) < 0.0001
Operative intervention
No 1.00 (ref) -
Yes 0.67 (0.49-0.92) 0.01
Metastatic cancer
No 1.00 (ref) -
Yes 2.58 (1.77-3.75) < 0.0001
Note: Cl = confidence interval, HR = hazard ratio, ICU - intensive care unit.
*Adjusted for variables listed in the table.
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Figure 3: Unadjusted Kaplan—Meier survival analysis for patients with Staphylococcus aureus bacteremia during their hospital stay (A) and for
90 days following their discharge from hospital (B). The data shown is right censored, and the shaded areas represent 95% confidence intervals.
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among patients with S. aureus bacteremia continued to rise
significantly in our study, mimicking the trend seen in North
America and Europe.®33¢37 Whereas the frequency of MRSA
continued to rise, the implementation of protocols to rapidly
identify and treat patients with severe infections®® likely
helped to reduce in-hospital mortality during the study
period. The adoption of similar measures is also felt to have
contributed to a comparable observation made by Benfield
and colleagues® in a study in Denmark, where case fatality
associated with hospital- and community-acquired S. aureus
bacteremia declined by 43% and 23%, respectively, over a
19-year period.
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Our observation that methicillin resistance is not an indepen-
dent predictor of all-cause mortality corroborates the findings of
a comparable American study by Pastagia and colleagues,”
although several older studies'** reported a significant associa-
tion. These contradictory results suggest that genetic variations
between MRSA strains in different geographic regions may
affect disease severity and alter outcomes.'® However, given
that methicillin resistance was associated with reduced postdis-
charge survival, our study affirms the need for increased aware-
ness and rigorous treatment of MRSA infections,*!*?? as well
as continued vigilance in screening and identifying patients

with MRSA.6%

Table 4: Factors associated with in-hospital and 90-day postdischarge mortality

In-hospital mortality Postdischarge mortality (90 d)
Variable Adjusted HR* (95% CI) p value Adjusted HRt (95% ClI) p value
Age, yr
< 60 (ref) 1.00 (ref) - - -
61-70 1.24 (0.79-1.95) 0.4 - -
71-80 2.30 (1.53-3.47) < 0.0001 - -
>80 4.22 (2.89-6.17) < 0.0001 - -
Methicillin resistance
No - - 1.00 (ref)
Yes - - 1.74 (1.04-2.89) 0.03
Sepsis
No 1.00 (ref) - - -
Yes 1.44 (1.04-1.99) 0.03 - -
Admission to intensive care unit
No 1.00 (ref) - - -
Yes 2.35 (1.78-3.11) < 0.0001 - -
Hepatic failure
No 1.00 (ref) - 1.00 (ref) -
Yes 2.20 (1.25-3.88) 0.01 5.42 (1.60-18.35) 0.01
Prolonged ventilation > 21 d
No - - - -
Yes - - - -
Cerebrovascular disease
No - - 1.00 (ref) -
Yes - - 2.16 (1.21-3.86) 0.01
COPD
No - - 1.00 (ref)
Yes - - 2.43 (1.28-4.61) 0.01
Metastatic cancer
No 1.00 (ref) - 1.00 (ref) -
Yes 2.79 (1.90-4.10) < 0.0001 5.32 (2.80-10.07) < 0.0001
Note: Cl = confidence interval, COPD = chronic obstructive pulmonary disorder, HR = hazard ratio, ref = reference.
*Adjusted for age, sepsis, admission to the intensive care unit, hepatic failure and metastatic cancer.
tAdjusted for methicillin resistance, hepatic failure, cerebrovascular disease, COPD and metastatic cancer.
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The preponderance of males and older age of our study
population supports previous observations that males and
elderly individuals are at increased risk for developing
S. aureus bacteremia.® However, some of the patient-specific
comorbidities associated with mortality in our study (cerebro-
vascular disease, COPD and malignancy) are different from
the risk factors associated with the acquisition of S. aureus
bacteremia (diabetes, heart disease, need for dialysis and hepa-
titis C virus) as identified by Laupland and colleagues,® sug-
gesting that the interaction between patient-specific factors
and pathogen virulence may play a critical role in determining
eventual outcome rather than patient comorbidities alone.
Although it was beyond the scope of our current work, pro-
spective studies that correlate the molecular and genetic
analyses of S. aureus isolates with clinical outcomes may pro-
vide additional insight into the pathophysiology of S. aureus
and the susceptibility of specific at-risk populations.

Our study also highlights the impact of S. aureus bactere-
mia and its complications on health care resource utilization.
Our rate of complicated and recurrent S. aureus bacteremia
infections (50%) is slightly higher than a prospective obser-
vational cohort study by Fowler and colleagues,” in which a
complicated or recurrent infection developed in 311 (42.9%)
of 724 patients with S. aureus bacteremia during a 12-week
period. In our study, a significant proportion of patients
required admission to the ICU, and a smaller number
required prolonged mechanical ventilation or dialysis for
renal failure. These complications, in addition to the infec-
tious consequences of S. aureus bacteremia such as infective
endocarditis and osteomyelitis, significantly increase the
morbidity of the illness,"!"!? prolong hospital stay*' and
reduce survival.»!11? Therefore, the results of our study may
prompt a closer examination of treatment strategies for
S. aureus bacteremia to optimize outcomes.

Limitations

Although this study benefits from its large size, it is limited by
its retrospective design and single-centre setting. In addition,
we may have missed cases of S. aureus bacteremia if patients in
the region sought health care from other facilities. We were
unable to assess the duration and adequacy of antibiotic ther-
apy for all patients involved in the study, limiting our ability
to control for these confounders by regression analysis.
Although complications of S. aureus bacteremia can be diffi-
cult to identify at the time of the initial positive blood culture
test result and may be prone to selection bias, our review of
the medical records throughout the patients’ hospital stay is
likely to have helped to reduce the bias and improved the
identification of complications. Selection bias is also likely to
have contributed to our finding that operative intervention
was associated with reduced all-cause and postdischarge mor-
tality, given that patients selected for surgery may be healthier
than their nonsurgical counterparts. Therefore, further strati-
fication and analysis of the subgroup undergoing surgical
intervention and comparison with a matched nonsurgical
cohort are necessary to better understand the effect of surgery
on survival in S. aureus bacteremia. In addition, we observed
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that a moderate number of patients died more than 90 days
after discharge from the hospital. Because it was difficult to
attribute these mortalities to an acute episode of S. aureus bac-
teremia, our analysis of all-cause and postdischarge mortality
was limited to patients who died within 90 days of discharge.
A propensity-matched, population-based, retrospective cohort
analysis comparing patients with and without the infection
may provide valuable insight into whether S. aureus bacteremia
increases mortality in the long term.

Conclusion

We presented the results of a large retrospective cohort study
involving patients with S. aureus bacteremia, which highlights
the significant clinical impact of an important and pervasive
disease. In addition to describing the burden of S. aureus bac-
teremia in a Canadian cohort, we also identified important
risk factors associated with all-cause, in-hospital and postdis-
charge mortality. The results of our study may help with the
inpatient management of S. zureus bacteremia, provide prog-
nostic clarity for affected patients and aid in the follow-up of
at-risk patient populations after their hospital stay.
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