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Clinical characteristics of infective endocarditis caused by Staphylococcus aureus:

A 12-year experience in a tertiary-care hospital

Eun Seok Kim, M.D.l, Eun-Jeong Joo, M.D.l, Young Eun Ha, M.D.l, Yu mi Wi, M.D.l, Hae Suk Cheong, M.D.l,
Jin Seo Lee, M‘D.], Cheol-In Kang, M.D.], Doo Ryeon Chung, M.D., Ph.D.l, Seung-Woo Park, M.D.], Pyo-Won Park, M.D.z,
Nam-Yong Lee, M.D., Ph.D.3, Kyong Ran Peck, M.D., Ph.D.! and Jae-Hoon Song M.D,, Ph.D.!

Departments of !Internal Medicine, *Thoracic and Cardiovascular Surgery and 3laborat0iy Medicine, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea

Background/Aims: The risk factors and clinical outcome of infective endocarditis (IE) have changed over the past few
decades. Recently, the incidence of Staphylococcus aureus 1E (SAIE) has increased. We investigated the clinical and
microbiological characteristics and clinical outcomes of SAIE.

Methods: All patient cases that were diagnosed as IE according to the modified Duke criteria in Samsung Medical
Center during the period of January 1995 to December 2006 were reviewed retrospectively. The clinical and
microbiological characteristics of patients with SAIE were compared to those of non-SAIE patients with IE.

Results: We enrolled 304 patients with IE. Of these, 240 cases were IE culture-positive, including 73 cases of SAIE.
The mean age of patients with SAIE was 48.15£19.87 years, with male patients accounting for 71.2% of our study group.
Congenital heart disease (8.2%) was less common among SAIE patients. Hospital-acquired IE was significantly more
common in SAIE than in non-SAIE cohorts (p<0.05). Surgical treatment was performed in 33 cases (45.2%). Valvular
regurgitation with heart failure was the most frequent cause of surgery (39.3%). Twenty-three cases exhibited
complications, including extra cardiac embolization (16.4%) and heart failure (5.6%). Fever persisting for a period longer
than seven days was more common among those in the SAIE group. Twelve patients (16.4%) died and four patients
(5.4%) were discharged without hope of improvement. The in-hospital mortality rate was higher among SAIE patients
(17.3%) compared to that among non-SAIE patients (11%), although this comparison was not statistically distinct (p>
0.05). Methicillin resistance and non-surgical treatment were significant risk factors for in-hospital mortality.

Conclusions: SAIE is more strongly associated with systemic embolization, persistent fever, and longer hospital stays
compared to non-SAIE. Further studies are warranted to evaluate adequate treatment and to improve the outcome of
patients with SAIE. (Korean J] Med 76:329-337, 2009)
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Table 1. Comparison of the epidemiological characteristics and risk factors for Staphylococcus aureus infective endocarditis
(SAIE) versus non-SAIE

Total (n=304) Culture-proven IE (n=240) Group I (n=73)" Group II (n=167)" p-value’

n (%) n (%) n (%) n (%)
Male sex 205 (67.4) 167 (69.5) 52 (71.2) 115 (68.8) 0.76
Mean age+SD (years) 47.9+18.6 48+18.5 48.2+19.9 48+18 0.94
Nosocomial 32 (10.5) 26 (10.8) 14 (19.1) 12 (7.1) 0.01
Past history of heart disease
Prosthetic valve 33 (10.9) 26 (10.8) 10 (13.6) 16 (9.5) 0.37
Congenital heart disease 55 (18.1) 43 (17.9) 6 (8.2) 37 (22.1) 0.01
Valvular heart disease 63 (20.7) 46 (19.1) 11 (15) 35 (20.9) 0.37
Previous endocarditis 19 (6.3) 14 (5.8) 5 (6.8) 9 (5.3) 0.77
Risk factors for endocarditis
IV catheter insertion 19 (6.2) 19 (7.9) 7 (9.5) 12 (7.1) 0.6
Dental procedures 30 (9.9) 23 (9.5) 3 4.1 20 (11.9) 0.06
Hemodialysis 16 (5.2) 15 (6.2) 8 (10.9) 7 (4.1) 0.08
Acupuncture 14 (4.6) 10 (4.1) 227 8 (10.9) 0.73

IE, infective endocarditis

*Group 1, Staphylococcus aureus infective endocarditis
TGroup II, non-S. aureus infective endocarditis
*Comparison between groups I and II
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Table 2. Comparison of the clinical characteristics of Staphylococcus aureus infective endocarditis (SAIE) versus non-SAIE

Total (n=304) Culture-proven IE (n=240) Group I (n=73)* Group II (n=167) f p-value*

n (%) n (%) n (%) n (%)

Comorbidity

Diabetes 21 (6.9) 15 (6.2) 9 (12.3) 6 (3.5) 1.0

Hypertension 27 (8.9) 18 (7.5) 4 (54 14 (8.3) 0.2

Cancer 15 (4.9) 11 (4.6) 5 (6.8) 6 (3.5) 0.1

Liver disease 13 (4.3) 11 (4.6) 6 (8.2) 529 0.73

> 1 comorbidity 105 (34.5) 80 (33.3) 30 (41) 50 (29.9) 0.18
Clinical manifestations

Vascular phenomena 72 (23.7) 55 (22.9) 25 (34.2) 30 (17.9) 0.01

Immunologic phenomena 42 (13.8) 37 (15.4) 6 (8.2) 32 (19.1) 0.04

Systemic embolization 30 (9.9) 24 (10) 12 (16.4) 12 (7.1) 0.02
Fever response

Defervescence < 1 week 58 (19.1) 52 (21.6) 15/39 (38.4) 37/75 (49.3) 0.87

Relapsed fever 28 (9.2) 23 (9.5) 6/39 (15.3) 17/75 (22.6) 0.81

Persistent fever 50 (16.4) 39 (16.2) 18/39 (46.1) 21/75 (28) 0.02
Operation 163 (53.6) 128 (53.3) 33 (45.2) 95 (56.8) 0.12
Early surgery 122 (40.1) 90 (37.5) 22 (30.1) 68 (40.7) 0.66
Hospitalization duration (days) 39.1£25.9 40.9+£26.5 46.8+£30.6 38.4+24.2 0.02
In-hospital mortality® 37/294 (12.5) 30/232 (12.9) 12/69 (17.3) 18/163 (11) 0.2
IE-related mortality® 24/294 (8.1) 18/232 (7.7) 7/69 (10.1) 11/163 (6.7) 1.0

IE, infective endocarditis
*Group 1, Staphylococcus aureus infective endocarditis
TGroup II, non-S. aureus infective endocarditis
Comparlson between groups I and II
§Mortahty rate among patients, excluding those discharged during treatment

Table 3. Comparison of echocardiographic characteristics of S. aureus IE versus IE caused by other pathogens

Total (n=304) Culture proven IE (n=240) Group [ (n=73)* Group 11 (n=167)Jr

p-value*
n (%) n (%) n (%) n (%)

Intracardiac vegetation 253 (83.2) 196 (81.6) 62 (84.9) 134 (80.2) 0.57
Mitral valve 106 (34.9) 85 (35.4) 28 (38.3) 57 (41.2) 0.76
Aortic valve 89 (29.3) 63 (26.2) 15 (24.5) 45 (34.1) 0.1
Tricuspid valve 20 (6.6) 15 (6.3) 10 (13.6) 5 (29 0.01
Pulmonary valve 5 (1.6) 52 3 4.1 2 (1.1) 0.33
Other 16 (5.3) 13 (54) 3 4.1 10 (5.9) 0.76
> 2 lesions involved 17 (5.6) 15 (6.3) 3 4.1 12 (7.1) 0.4
IE infective endocarditis

Group 1, Staphylococcus aureus infective endocarditis

Group II, non-S. aureus infective endocarditis

Comparlson between groups I and II
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Table 4. Clinical characteristics and outcomes for patients with methicillin-susceptible Staphylococcus aureus (MSSA) infective
endocarditis (IE) and those with methicillin-resistant S. aureus (MRSA) IE

MSSA (n=42) MRSA (n=31)
p-value
n (%) n (%)
Male 31 (73.8) 21 (67.7) 0.60
Mean age+SD (years) 43.6+19.2 54.3£19.4 0.02
Hemodialysis 2 (4.7) 6 (19.3) 0.07
Prosthetic valve 7 (16.6) 3 (9.6) 0.51
Dental procedure 3(7.1) 0 (0) 0.27
In-dwelling intravenous catheter 3(7.1) 4 (12.9) 043
Diabetes mellitus 4 (13.7) 3 (9.6) 1.00
Right-side 8 (22.2) 5 (16.1) 1.00
Nosocomial 2 (4.7) 12 (38.7) < 0.001
Initial appropriate therapy 26 (61.9) 14 (45.1) 0.23
In-hospital mortality 1 (2.3) 11 (354) < 0.001
[E-related mortality 1 (2.3) 6 (46.1) 1.00
Duration of fever, mean+SD (days) 3+1.7 6.3+1.2 0.01
Operation 22 (52.3) 11 (35.4) 0.16
Data are number (%), unless otherwise indicated
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Table 5. Risk factors for in-hospital mortality in patients with Staphylococcus aureus infective endocarditis (SAIE)

Univariate Analysis

Multivariate Analysis

Odds ratio 95% CI p-value Odds ratio 95% CI p-value
Age 1.04 1.01 to 1.09 0.02 1.03 0.98 to 1.07 0.19
Male Sex 0.76 0.22 to 2.58 0.66
Diabetes 1.63 0.28 to 9.37 0.58
Comorbidity > 1 1.739 0.55 to 5.45 0.34
Prosthetic valve 0.96 0.18 to 5.08 0.96
Right-side vegetation 1.58 0.35 to 7.02 0.55
Vascular phenomena 1.36 0.42 to 4.40 0.56
Systemic embolism 2.27 0.58 to 8.91 0.24 2.23 0.29 to 16.89 0.44
Initial inappropriate use of antibiotics 3 0.93 to 9.63 0.07 1.62 0.35 to 7.58 0.54
Surgery 0.13 0.02 to 0.64 0.01 0.12 0.02 to 0.75 0.02
MRSA 33.76 4.11 to 2774 < 0.001 28.19 3.09 to 255.6 0.01
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