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Abstract:

Introduction: Staphylococcus aureus bacteremia (SAB) is a persistent and
challenging disease, with few recent studies assessing its scope and burden
in a Canadian population. We evaluated the magnitude of SAB in a large
cohort of patients, and identified risk factors associated with increased
mortality.

Methods: We retrospectively reviewed adult (>18 years old) patients
admitted with SAB between 2008 and 2012 at a regional tertiary-care
centre in Southwestern Ontario. Hospital records were used to identify
comorbidities, complications of SAB such as sepsis and need for
mechanical ventilation (MV), and mortality. Multivariable logistic regression
was performed to determine predictors of overall, in-hospital, and post-
discharge mortality.

Results: We identified 1114 patients in our study. The proportion of
methicillin-resistant S. aureus (MRSA) strains rose significantly during the
study period (p= 0.045), while in-hospital mortality declined significantly
(29% in 2008 to 11% in 2012, p< 0.0001). Age, MRSA, sepsis, admission
to the intensive care unit, hepatic failure, prolonged (> 21 days) MV,
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chronic obstructive pulmonary disease (COPD), and malignancy (primary
and metastatic) were associated with overall mortality and— with the
exception of COPD and primary malignancy— in-hospital mortality. In
contrast, peripheral vascular and cerebrovascular disease, COPD, diabetes,
and malignancy (solid and hematogenous) were associated with increased
post-discharge mortality.

Interpretation: This study features one of the largest retrospective cohort
studies of SAB in Canada, and identifies key factors associated with in-
hospital and post-discharge mortality. Identification of these predictors
may guide empiric therapy and provide prognostic clarity for patients with
SAB during and after their hospital admission.

ONE
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Abstract

Introduction: Staphylococcus aureus bacteremia (SAB) is a persistent and challenging disease,
with few recent studies assessing its scope and burden in a Canadian population. We evaluated
the magnitude of SAB in a large cohort of patients, and identified risk factors associated with

increased mortality.

Methods: We retrospectively reviewed adult (>18 years old) patients admitted with SAB
between 2008 and 2012 at a regional tertiary-care centre in Southwestern Ontario. Hospital
records were used to identify comorbidities, complications of SAB such as sepsis and need for
mechanical ventilation (MV), and mortality. Multivariable logistic regression was performed to

determine predictors of overall, in-hospital, and post-discharge mortality.

Results: We identified 1114 patients in our study. The proportion of methicillin-resistant S.
aureus (MRSA) strains rose significantly during the study period (p= 0.045), while in-hospital
mortality declined significantly (29% in 2008 to 11% in 2012, p<0.0001). Age, MRSA, sepsis,
admission to the intensive care unit, hepatic failure, prolonged (> 21 days) MV, chronic
obstructive pulmonary disease (COPD), and malignancy (primary and metastatic) were
associated with overall mortality and— with the exception of COPD and primary malignancy—
in-hospital mortality. In contrast, peripheral vascular and cerebrovascular disease, COPD,
diabetes, and malignancy (solid and hematogenous) were associated with increased post-

discharge mortality.

Interpretation: This study features one of the largest retrospective cohort studies of SAB in

Canada, and identifies key factors associated with in-hospital and post-discharge mortality.
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Identification of these predictors may guide empiric therapy and provide prognostic clarity for

patients with SAB during and after their hospital admission.

©CoO~NOUTA,WNPE
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Introduction

Staphylococcus aureus is a versatile and virulent pathogen with the ability to cause a
multitude of life-threatening illnesses, including necrotizing soft-tissue infections,' infective
endocarditis (IE)* and sepsis.4 S. aureus is also one of the leading causes of healthcare-
associated and hospital-acquired infections,'”° and the rates of infections are increasing steadily,

particularly in North America and Europe.”™®

S. aureus bacteremia (SAB) is particularly associated with significant morbidity and
mortality,” and demands rigorous management in order to prevent further infectious
complications such as IE,> vertebral osteomyelitis,'’ embolic stroke,’ recurrent infection, and

metastatic disease. Despite the availability of treatment guidelines,'"'?

and scoring systems to
estimate the likelihood of developing complications,” mortality from SAB remains
approximately 20%.""'* Many studies from the previous decade®®'*'® have also demonstrated
the increasing prevalence of methicillin-resistant S. aureus (MRSA) strains within the
community and in the hospital, leading to changes in the empiric treatment of SAB.'" The
objectives of our current retrospective cohort study, therefore, were to describe the contemporary

scope of SAB and its complications, and to elucidate the risk factors associated with increased

overall, in-hospital, and post-discharge mortality.

Methods

Setting
The present study was approved by the Western University Research Ethics Board
(London, Ontario, Canada) and the Lawson Health Research Institute (approval number R-13-

350). This study was conducted at the London Health Sciences Centre (LHSC), a tertiary-care
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hospital system with two academic hospitals in Southwestern Ontario that serve a metropolitan
population of approximately 435,000."" In addition to serving the local population, LHSC also
receives referrals from 33 rural hospitals in 7 counties, covering a catchment area that spans

21,000 square kilometres and a population of 2 million."”’

Patients

All adult patients who developed S. aureus bacteremia between January 1, 2008 and
December 31, 2012 were initially included in the study. Reasons for excluding patients from the
study are indicated in Figure 1 and included polymicrobial infection (blood culture result
positive for more than 1 pathogen), age younger than 18 years, death prior to the return of a
positive culture result (to avoid confounding the analysis for mortality), patients who were not

admitted or left against medical advice, and incomplete hospital records.

Definitions

SAB was defined as occurring in a patient with at least one blood culture positive for S.
aureus. Comorbidity was defined as a disease or therapy that could predispose patients to
infection, alter defense mechanisms, or cause functional impairment, such as the following:
coronary artery disease; severe cardiac disease with symptomatic heart failure; peripheral
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.

Patients with complicated SAB infections had a site of infection remote from the primary
focus caused by hematogenous seeding (e.g. endocarditis or vertebral osteomyelitis) or extension

of infection beyond the primary focus (e.g. septic thrombophlebitis or abscess). All cases of
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complicated infection were independently defined by radiologic imaging, culture of S. aureus
from an otherwise normally sterile site, or the use of validated diagnostic criteria.”!!-2 Septic
shock, soft tissue source, and intravascular catheter source were defined according to standard

12,18,19
methods. =™

Patients with uncomplicated SAB exhibited no evidence of complicated or
recurrent SAB infection, which was defined as a positive culture result obtained from the same

case within twelve weeks from the initial culture.

Operative intervention was defined as a procedure requiring general anaesthesia, and/or
performed by a surgeon or interventional radiologist in the operating room or angiography suite.
Bedside procedures such as upper and lower endoscopy, percutaneous tracheostomy, and abscess

drains were not considered operations for this study.

Study design and outcomes

This was a retrospective cohort study. Our primary outcome was overall mortality which
was identified from the patient record. Secondary outcomes included attributable in-hospital
mortality,9 defined as patients who died with persistent 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 admission for SAB, requirement for prolonged (>21
days) mechanical ventilation, length of hospital stay, development of complicated SAB

infections, and post-discharge mortality.

Statistical analysis
Descriptive statistics of patient variables were calculated for all patients with SAB.
Continuous data were expressed as median (interquartile range; IQR; 25-75 percentile), and

categorical variables were reported as frequencies and percentages. The significance of trends in
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methicillin-resistant S. aureus (MRSA) infections, proportion of intravenous drug users, and in-

hospital mortality was assessed with the Cochran-Armitage chi-square test for trend.

©CoO~NOUTA,WNPE

Univariable logistic regression was used to evaluate the association between mortality
(overall, in-hospital, and post-discharge) and each individual patient characteristic or clinical

13
14 factor. Clinically-relevant variables (based on published studies'***2*

), as well as variables

16 showing a significant association (p< 0.1) with overall mortality, in-hospital mortality, or post-
discharge mortality, were included in three multivariable logistic regression models obtained
21 using stepwise regression. The significance levels for variables entering into and remaining in
23 the models were set at 0.05 and 0.10 respectively. For recurrent cases of SAB, only the first

26 admission was used in the univariable and multivariable analyses. Odds ratios (ORs) and Wald
28 95% confidence intervals (Cls) were computed. Calibration of each multivariable model was
assessed using the Hosmer-Lemeshow goodness-of-fit test* to evaluate whether significant

33 discrepancies existed between the observed and expected mortality. All tests were two-tailed,

35 and a p value of less than 0.05 was considered to be statistically significant. Statistical analysis

was performed using SAS, Version 9.3 (SAS Institute, Inc., Cary, NC).

42 Results

45 We identified 1114 patients who met our inclusion criteria and were admitted to LHSC
47 for SAB during the study period (Figure 1); their demographics are presented in Table 1. Sixty-
three percent of patients were male and 19% were intravenous drug users (IVDU). The overall

52 incidence of MRSA was 43% in our study, while the incidence of sepsis was 70%. In our study,
54 126 patients (11%) had pneumonia, while 20% had a soft-tissue infection, and a further 6.9% had

an intravascular catheter as a source of their infection.
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In this study, 499 patients (45%) developed a complicated SAB infection (Table 2).
Amongst all cases, 205 patients (18%) developed recurrent invasive infections, and 122 patients
(11%) were diagnosed with IE. A smaller proportion of patients developed vertebral
osteomyelitis (2.2%), deep tissue infections (5%), epidural and psoas abscesses (2% and 1.1%
respectively), and embolic strokes (0.72%). Complications sustained during the course of the
hospital stay included renal failure requiring dialysis (9.5%), prolonged mechanical ventilation
lasting more than 21 days (5.6%) and hepatic failure (2.2%). A further 39 patients (3.5%)
developed C. difficile enterocolitis or ischemic colitis. A total of 263 patients (24%) were
admitted to the intensive care unit during their admission, while 251 (23%) patients died in-
hospital; a further 212 (19%) patients died post-discharge. Among the latter group, 60 patients

(28% of post-discharge mortalities) died within 90 days of discharge.

We examined the trends in proportions of MRSA, IVDUs, and in-hospital mortality
throughout the study period. The proportion of MRSA strains isolated from SAB patients
increased significantly from 40% in 2008 to 51% in 2012 (Figure 2; p= 0.045). The proportion of
IVDUs in our study population also rose significantly during the study period (14% in 2008 to
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 multivariable logistic regression analyses on overall mortality
(Table 3), age (in decades), methicillin resistance, diagnosis of sepsis, admission to the ICU,
development of hepatic failure, requirement for prolonged mechanical ventilation, COPD,
presence of solid malignancy or leukemia, and metastatic cancer, were all independently
associated with increased mortality. Operative intervention was associated with a reduced risk of

overall mortality. These factors, with the exception of COPD and the presence of solid
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malignancy or leukemia, were also independently associated with increased in-hospital mortality
(Table 4). The presence of skin and soft tissue infection as a source of SAB was associated with
reduced in-hospital mortality. The clinical variables independently associated with increased
post-discharge mortality (Table 4) were the presence of peripheral vascular and cerebrovascular
disease, COPD, diabetes, and primary solid or hematogenous malignancy. As with overall
mortality, operative intervention was independently associated with a reduced risk of post-

discharge mortality.

Interpretation

Information about the magnitude and burden of SAB, as well as associated risk factors
for mortality, is critical for the management of this disease. Our study features one of the largest
retrospective cohort studies of SAB in Canada, wherein we describe the incidence and
distribution of SAB and its complications, and identify predictors of overall, in-hospital, and

post-discharge mortality.

Although the overall mortality rate in our cohort was 23%, the in-hospital mortality rate
declined significantly during the study period. This observation may be explained by two
priorities that were initiated at our institution in 2008 to reduce S. aureus infections: the
implementation of infection control strategies to specifically prevent the spread of S. aureus; and
the development of algorithms to rapidly identify and treat patients with severe infections.”> The
adoption of similar measures is also felt to have contributed to a comparable observation made
by Benfield et a/ in a Danish study,*® where case-mortality associated with hospital- and

community-acquired SAB declined by 43% and 23% respectively over a 19-year period.
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Factors that were previously shown to be predictive of in-hospital mortality correlated

27,28 14,29

with the variables identified in our study, including age,”’ sepsis,””* methicillin resistance,

ICU admission,30 hepatic ’failure,27 mechanical Ventilation,31 COPD, and primary and metastatic

malignancy (both solid and haematological).”'*

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 post-discharge mortality, given that an
increasing number of patients with SAB are surviving beyond the length of their hospital stay.33'
% Our finding that peripheral vascular and cerebrovascular disease, COPD, diabetes, and primary
malignancy increased the risk of post-discharge mortality (but not in-hospital mortality)
demonstrates that not all concurrent comorbidities are alike in effect. Furthermore, a significant
majority of post-discharge mortalities occurred beyond 90 days after leaving the hospital,

suggesting that patients sustain long-term adverse consequences from SAB long after they are

treated for their acute episode.™

Our study also extends the findings of a Canadian population-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 SAB isolates is significantly higher
in our study, but is comparable to several American studies.”'****® Klevens et al reported that
MRSA strains accounted for 64% of hospital-acquired S. aureus infections isolated from
intensive care units,” while Styers et al'® observed that between 47.9% and 59.2% of hospital-
acquired S. aureus isolates demonstrated methicillin resistance. Despite the implementation of
infection control strategies and empiric treatment coverage for MRSA, the incidence of MRSA

among SAB patients continued to rise significantly in our study, mimicking the trend seen in
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many North American and European centres.*****° Additionally, methicillin resistance was
found to be a significant predictor of mortality in our study, corroborating observations by
Cosgrove et al'* and Blot et al.” Interestingly, a large retrospective cohort study at an American
centre’’ showed that methicillin resistance was not associated with increased risk of death,
suggesting that genetic variations between MRSA strains in different geographic regions'® can
affect disease severity and alter outcomes. Nevertheless, our observations affirm the need for

8,13,31

increased awareness and rigorous treatment of MRSA infections, as well as continued

vigilance in screening and identifying patients colonized with MRSA.%*

The male preponderance and older age of our study population supports previous
observations that males and elderly individuals are at increased risk for developing SAB.*
However, the patient-specific comorbidities associated with mortality in our study (peripheral
and cerebrovascular disease, COPD, malignancy, and diabetes) are different from the risk factors
associated with the acquisition of SAB (diabetes, heart disease, cancer, need for dialysis, and
hepatitis C) as identified by Laupland ez al,® suggesting that the interaction between patient-
specific factors and pathogen virulence plays a critical role in determining eventual outcome,

rather than patient comorbidities alone.

This study also highlights the impact of SAB and its complications on healthcare
resource utilization. Our rate of complicated SAB (45%) is similar to a prospective study by
Fowler et al,’ in which 43% of 724 patients with SAB were found to have developed a
complicated SAB infection during a twelve-week period. In our study, a significant proportion of
patients required admission to the ICU, while a smaller number required prolonged mechanical
ventilation or dialysis for renal failure. These complications, in addition to the infectious

consequences of SAB such as IE and osteomyelitis, significantly increase the morbidity of
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9,11,12
|

SAB,"!'""'? prolong hospital stay,"' and reduce surviva The results of our study, therefore,

may prompt a closer examination of treatment strategies for SAB, in order to optimize outcomes.

Although this study benefits from its large size, it is limited by its retrospective design
and single-center setting. Additionally, we may have underestimated the incidence of SAB
disease if patients in the region sought health care from other facilities. We were also unable to
assess the duration and adequacy of antibiotic therapy for all study patients, limiting our ability
to control for these confounders by multivariable analysis. While complications of SAB can be
difficult to identify at the time of the initial positive result of blood culture and may be prone to
selection bias, our review of the medical records throughout patients’ hospital stay is likely to
have helped to reduce the bias, and improve the identification of complications. Selection bias is
also likely to have contributed to our finding that operative intervention was associated with
reduced overall and post-discharge mortality, given that patients selected for surgery may be
healthier than their non-surgical counterparts. Therefore, further stratification and analysis of the
subgroup undergoing surgical intervention, and comparison with a matched non-surgical cohort,

is necessary to better understand the effect of surgery on survival in SAB.

In conclusion, we present one of the largest retrospective cohort studies of SAB in
Canada, and highlight the significant clinical impact of an important and pervasive disease. In
addition to describing the incidence and burden of SAB in a Canadian population, we have also
identified important risk factors associated with overall, in-hospital, and post-discharge
mortality. The results of our study may help in the inpatient management of SAB, provide
prognostic clarity for affected patients, and aid in the follow-up of at-risk patient populations

after their hospital stay.
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Figure Legends

Figure 1: Patients included and excluded from the study
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Figure 2: Number of quarterly admissions for patients with Staphylococcus aureus bacteremia
12 (SAB) between 2008 and 2012, and quarterly proportions of methicillin-resistant S. aureus
14 (MRSA), in-hospital mortality, and intravenous drug users as a percentage of SAB patients. *p<

0.05, **p<0.01, ***p<0.001 by Cochran-Armitage chi-square test for trend.
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Table 1: Characterization of 1114 patients with Staphylococcus aureus bacteremia
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Characteristic Value
Age, y (range) 64 (18-102)
Male gender, n (%) 706 (63)
Comorbidities, n (%):
HIV positive / AIDS 32 (2.9)
Injection drug use 214 (19)
Diabetes mellitus 306 (27)
Cardiac disease (CAD, CHF) 278 (25)
Peripheral vascular disease 97 (8.7)
Cerebrovascular Disease 171 (15)
Dementia 65 (5.8)
COPD 104 (9.3)
Liver disease: 228 (20)
Hepatitis B/C co-infection 73 (6.5)
Cirrhosis 36 (3.2)
Pre-existing renal disease 227 (20)
Solid malignancy 200 (18)
Leukemia and lymphoma 38 (3.4)
Metastatic malignancy 94 (8.4)
Infection characteristics, n (%):
MRSA 477 (43)
Sepsis 775 (70)
Dominant focus of infection, n (%):
Central or peripheral intravascular catheter 77 (6.9)
Pneumonia 126 (11)
Skin and soft tissue infection 219 (20)
Other' 10 (0.90)
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"Includes foci that occur in less than 1% of cases each, such as central nervous system infection
(3), lung abscess (3), urinary tract infection (4).
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1

2

2 Table 2: Outcomes of 1114 patients with Staphylococcus aureus bacteremia

5

6

7 Outcome Value
8 Complicated S. aureus bacteremia, n (%):

9 Recurrent infections: 205 (18)
10 One recurrence 177 (16)
11

12 Two recurrences 14 (1.2)
13 Three or more recurrences 14 (1.2)
14 Infective endocarditis 122 (11)
15 Septic arthritis 24 (2.2)
16 Deep tissue abscess 56 (5.0)
g Osteomyelitis:

19 Vertebral 25(2.2)
20 Non-vertebral (ie. hand or foot) 6 (0.54)
21 Epidural abscess 22 (2.0)
22 Septic thrombophlebitis 2(0.18)
gi Psoas abscess 12 (1.1)
o5 Meningitis 4(0.36)
26 Embolic stroke 8(0.72)
27 Other complications' 13 (1.2)
28 Complications during hospital stay, n (%):

29 Operative intervention 364 (33)
- Renal failure requiring dialysis 106 (9.5)
32 Hepatic failure 25(2.2)
33 Prolonged ventilation (> 21 days) 63 (5.6)
34 Clostridium difficile infection 22 (2.0)
35 Ischemic colitis 17 (1.5)
g? Myocardial infarction 10 (0.90)
38 Admission to intensive care unit (ICU), n (%) 263 (24)
39 Length of stay in hospital, days (IQR?) 14 (7-28)
40 Mortality, n (%): 463 (42)
41 In-hospital mortality 251 (23)
42 Mortality post-discharge: 212 (19)
P 30-day 30 (2.7)
45 90-day 60 (5.4)
46 "ncludes patients with mycotic aneurysm (7), empyema (4), and pericarditis (2)

47

48 ? Interquartile range (25-75 percentile)

49

50

51

52

53

54

55

56

57

58

59

60

For Peer Review Only



©CoO~NOUTA,WNPE

Table 3: Univariable and multivariable analysis of risk factors contributing to overall mortality
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Parameter Univariable Analysis Multivariable Analysis
OR (95% CI) P value OR (95% CI) P value
Age (decades) 1.40 (1.30 - 1.50) <0.0001 1.40 (1.30 - 1.51) <0.0001
Male gender 0.95(0.74 - 1.21) 0.665 - -
Injection drug use 0.36 (0.26 - 0.51) <0.0001 - Ns'
Methicillin resistance 1.35 (1.06 - 1.71) 0.015 1.33 (1.01 - 1.75) 0.041
Sepsis 1.68 (1.29 - 2.19) 0.0001 1.72 (1.27 - 2.33) 0.0005
Pneumonia 2.04 (1.40 - 2.96) 0.0002 - NS
Skin/soft tissue infection 0.79 (0.58 - 1.07) 0.126 - -
Admission to ICU 2.80 (2.09 - 3.74) <0.0001 3.26 (2.28 - 4.67) <0.0001
Coronary artery disease 1.76 (1.29 - 2.42) 0.0004 - NS
Congestive heart failure 1.84 (1.20 - 2.83) 0.005 - NS
Peripheral vascular disease 1.42 (0.94 -2.16) 0.099 - NS
Acute kidney injury (dialysis- 1.59 (1.06 - 2.37) 0.024 - NS
dependent)
Hepatic failure 4.60 (1.82 -11.61) 0.001 4.62 (1.69 - 12.66) 0.003
Prolonged ventilation >21 d 3.49 (2.01 - 6.07) <0.0001 2.15(1.12-4.11) 0.021
Operative intervention 0.64 (0.48 - 0.84) 0.001 0.50 (0.36 - 0.69) <0.0001
Cerebrovascular disease 1.90 (1.37 - 2.64) 0.0001 - NS
Dementia 2.72 (1.61 - 4.60) 0.0002 - NS
COPD 2.68 (1.77 - 4.08) <0.0001 1.96 (1.24 - 3.11) 0.004
Connective tissue disease 1.04 (0.52 - 2.09) 0.919 - -
Peptic ulcer disease 1.17 (0.63 - 2.17) 0.623 - -
Liver disease 0.60 (0.44 - 0.82) 0.001 - NS
Hepatitis C infection 0.39 (0.21 - 0.69) 0.002 - NS
Hepatitis B infection 1.41 (0.28 - 7.01) 0.676 - -
Diabetes 1.35(1.03 - 1.76) 0.027 - NS
Pre-existing renal disease 1.30(0.97 - 1.74) 0.079 - NS
Solid malignancy 2.56 (1.87 - 3.51) <0.0001 1.67 (1.08 - 2.56) 0.020
Leukemia 2.72 (1.20 - 6.16) 0.016 3.47 (1.40 - 8.64) 0.008
Lymphoma 1.98 (0.63 - 6.29) 0.245 - -
Cirrhosis 1.00 (0.51 -1.97) 0.990 - -
Metastatic cancer 3.70 (2.34 - 5.86) <0.0001 2.54 (1.39 — 4.66) 0.003
AIDS 0.46 (0.21 - 1.03) 0.060 - NS

"NS: Not significant

For Peer Review Only



Page 23 of 24

1

2

2 Table 4: Multivariable analysis of in-hospital and post-discharge mortality among 1114 patients
5

6 with Staphylococcus aureus bacteremia.

2

8

9 Parameter’ In-hospital Mortality Post-discharge Mortality
12 OR (95% CI) P value OR (95% CI) P value
iﬁ, Age (decades) 1.54 (1.40 - 1.70) <0.0001 - NS*
14 Sepsis 1.62 (1.12 -2.34) 0.011 - -
15 Skin/soft tissue infection 0.61 (0.39 - 0.97) 0.036 - -
16 Admission to ICU 4.78 (3.29 - 6.95) <0.0001 - NS
17 Coronary artery disease - NS - -
18 Congestive heart failure - - - NS
19 Peripheral vascular disease - - 1.94 (1.19 - 3.17) 0.008
20 Acute kidney injury (dialysis- - - - NS
g; dependent)

23 Hepatic failure 6.28 (2.44 - 16.16) <0.0001 - -
24 Prolonged ventilation >21 d 2.16 (1.17 -3.99) 0.0141 - -
25 Operative intervention - - 0.61 (0.41 - 0.90) 0.012
26 Cerebrovascular disease - NS 1.50 (1.01 - 2.23) 0.042
27 Dementia - NS - NS
28 COPD - - 2.51(1.61-3.91) <0.0001
29 Liver disease - NS - NS
30 Hepatitis C infection - NS - -
31 Diabetes - - 1.50 (1.06 - 2.11) 0.021
32 Pre-existing renal disease - - NS
33 Solid malignancy - NS 1.67 (1.15 - 2.44) 0.007
34 Leukemia - ] 2.93 (1.26 - 6.82) 0.013
gg Metastatic cancer 3.15(1.92 - 5.16) <0.0001 - NS
37 "In both models, variables that were significant in the univariable analyses and clinically-

gg significant variables were independently analyzed by logistic regression and shown in the table.
22 NS: Not significant

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60
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Patients admitted to LHSC with = 1 positive blood culture

for Staphylococcus aureus
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Death prior to positive culture:n =22

Incomplete or missing hospital records: n =33

n=1324
Excluded:
Age <18yo:n="7/1
Polymicrobial infection: n = 20
—
Not admitted to hospital: n = 64
\d
Patients included in study
n=1114

Figure 1
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