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Bakground : Because of the concern for the
emergence of resistance, the prudent use of van-
comycin is essential. However, it is uncertain whether

empirical regimen (38/121, 31.4%), but it did not
reach the statistical significance (OR 1.63 95% CI
0.96~2.77, P=0.07). However, in the subgroups of

the initial delay in the effective treatment of Staphy-
lococcus aureus bacteremia adversely affects the out-
come. We performed this study to determine the out-
come of an initial delay in the use of antistaphylo-
coccal antibiotics for Staphylococcus aureus bacteremia
(SAB).

Methods : We conducted a retrospective cohort
study of 238 with SAB at a tertiary care hospital.
Empirical antibiotics treatment was considered ineffec-
tive if the isolated strain was not susceptible, in vitro,
to antibiotics given during the first 48 hours. The
outcome was measured as SAB-related mortality within
8 weeks from the SAB.

Results : The mortality for the patients with inef:
fective empirical regimen (50/117, 42.7%) showed a
trend toward being higher than that with effective

end-stage renal disease ineffective empirical antibiotics
adversely affected the outcomes (OR 5.42, 95% CI
125~23.49, P=0.02) On multivariate logistic regres-
sion analysis, adjusted OR of ineffective empirical
regimen for SAB-related mortality was 2.03 (95% CI
1.08 ~3.82, P=0.03).

Conclusion : Our findings suggest that an initial
delay in the use of antistaphylococcal antibiotics for
the first 2 days might adversely affect the outcome
when treating SAB, especially in the patients with
end-stage renal disease. (Korean J Infect Dis 34:293~
304, 2002)

Key Words : Staphylococcus aureus, Bacteremia,
Empirical antibiotics regimen, Methi-
cillin-resistance
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Table 1. Baseline Clinical Characteristics of Staphylococcus aureus Bacteremia
Clinical Characteristics MRSA MSSA P value Ineffective Effective P value
n=127) (n=111) Regimen Regimen
(n=117) (n=121)

Age (years, mean=+tSD) 56.7+15.7 52.8+t16.4 0.07 542+164 55.5+15.9 0.56
Male gender 84 (66.1) 72 (64.9) 0.84 75 (64.1) 81 (66.9) 0.65
Community-acquiredJr 8 (6.3) 44 (39.6) <0.001 11 (9.4) 41 (33.9) <0.001
Hospital stay before SAB

(days, mean=SD) 339+34.6 17.7£34.3 <0.001 34.7+£389 18.3+29.7 <0.001
Primary sites of infection

unknown primary site 45 (35.4) 42 (37.8) 0.70 49 (41.9) 38 (31.4) 0.09

catheter-related infection 35 (27.6) 25 (22.5) 0.37 32 (27.4) 28 (23.1) 0.46

pneumonia 17 (13.4) 18 (16.2) 0.54 12 (10.3) 23 (19.0) 0.06

soft-tissue infection 6 (4.7 14 (12.6) 0.03 5(43) 15 (12.4) 0.02

post-operation wound infection 16 (12.6) 0 (0.0 <0.001 10 ( 8.5) 6 (5.0 0.27

infective endocarditis 1(0.8) 4 (3.6) 0.19 2 (17 3 (25) 1.00

osteomyelitis or arthritis 2 ( 1.6) 4 ( 3.6) 0.42 1 (09 5(4.0) 0.21

others 5(39) 4 ( 3.6) 1.00 6 (5.1 3 (25) 0.33
Underlying diseases

liver cirrhosis " 17 (13.4) 27 (24.3) 0.03 19 (16.2) 25 (20.7) 0.38

diabetes mellitus 26 (20.5) 26 (23.4) 0.58 21 (17.9) 31 (25.6) 0.15

cancer 34 (26.8) 25 (22.5) 0.45 32 (27.4) 27 (22.3) 0.37

hematologic malignancy 21 (16.5) 26 (23.4) 0.18 28 (23.9) 19 (15.7) 0.11

end stage renal disease 27 (21.3) 16 (14.4) 0.17 25 (21.4) 18 (14.9) 0.19
Infection acquired in icu’ 29 (22.8) 1 (09 <0.001 19 (16.2) 11 (9.1 0.10
Previous antibiotics use 106 (83.5) 37 (33.3) <0.001 88 (75.2) 55 (45.5) <0.001
Previous surgeryJr 47 (37.0) 6 (54 <0.001 35 (39.9) 18 (14.9) 0.005
History of MRSA colonization 32 (25.2) 3 (27 <0.001 19 (16.2) 16 (13.2) 0.51
Neutropenia 17 (13.4) 20 (18.0) 0.33 23 (19.7) 14 (11.6) 0.09

“Data are presented as the number (percent) of patients unless indicated otherwise.

Independent risk factors for MRSA bacteremia which were P-value <0.05 in logistic regression model.
Abbreviations : MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; Inef-
fective regimen, ineffective empirical antibiotics regimen; Effective regimen, effective empirical antibiotics regimen; SD,

standard deviation; SAB, Staphylococcus aureus bacteremia; ICU, intensive care units
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Table 2. Mortality of S. aureus Bacteremia and Methicillin-Resistance
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Included for the patients who died prior to
initial microbiological reports (total n=238)

Excluded for the patients who died prior to
initial microbiological reports (total n=209)

Risk factors No. of patients who OR (95% CI) for P- No. of patients who OR (95% CI) for P-
died/total no. (%) MRSA vs. MSSA value died/total no. (%) MRSA vs MSSA value
MRSA MSSA MRSA MSSA

Age

>65 years 23/ 46 (50) 12/30 (40) 1.50 (0.59~3.81) 039 15/ 38 (40)  8/26 (31) 1.47 (0.51~4.22) 048

<65 years 28/ 81 (35) 25/81 (31) 1.18 (0.61~2.28) 0.62 22/ 75 (29) 14/70 (20) 1.66 (0.77~3.58) 0.19

adjusted 1.28 (0.75~2.19) 044 1.59 (0.86~2.96) 0.14
Community-acquired

yes 5/ 8 (63) 13/44 (30) 3.97 (0.83~19.12) 0.11 2/ 540  5/36 (14) 4.13 (0.55~31.26) 0.20

no 46/119 (39) 24/67 (36) 1.13 (0.61~2.10)0 0.70 35/108 (32) 17/60 (28) 1.21 (0.61~2.42) 0.58

adjusted 1.34 (0.75~2.38) 0.31 1.35 (0.70~2.61) 0.36
Hospital stay

>14 days 34/ 79 (43) 15/35 43) 1.01 (045~2.25) 099 26/ 71 37) 11/31 (36) 1.05 (0.44~2.53) 091

<14 days 17/ 48 (35) 22/76 (29) 1.35 (0.62~291) 045 11/ 42 26) 11/65 (17) 1.74 (0.68~4.48) 0.25

adjusted 1.17 (0.67~2.04) 0.58 1.33 (0.70~2.53) 0.39
Ineffective empirical regimen

yes 41/ 97 (42)  9/20 45) 0.90 (0.34~2.36) 0.82 30/ 86 (35) 6/17 (35) 0.98 (0.33~2.92) 097

no 10/ 30 (33) 2891 (31) 1.13 (047~2.71) 0.79 7/ 27 (26) 16/79 (20) 1.38 (0.50~3.83) 0.54

adjusted 1.01 (0.53~1.95) 097 1.17 (0.55~2.48) 0.67
Unknown primay site

yes 32/ 45 (71) 17/42 (41) 3.62 (1.48~8.83) 0.004 23/ 36 (64) 10/35 (29) 4.42 (1.63~12.03) 0.003

no 19/ 82 (23) 20/69 (29) 0.74 (0.36~1.53) 042 14/ 77 (18) 12/61 (20) 091 (0.39~2.14) 0.82

adjusted 1.41 (0.82~2.44) 021 1.79 (0.95~3.36) 0.06
Pneumonia

yes 10/ 17 (39) 10/18 (56) 1.14 (0.30~4.37) 0.85 7/ 14 (500  5/13 39) 1.60 (0.35~7.40) 0.5

no 41/110 (37) 27/93 (29) 1.45 (0.80~2.62) 022 30/ 99 (30) 17/83 (21) 1.69 (0.85~3.35) 0.13

adjusted 1.40 (0.81~2.40) 0.23 1.67 (0.90~3.12) 0.11
theter-related infection

yes 3/ 35 9) 2/25 (8 1.08 (0.17~6.98) 1.00 2/ 34 (6) 225 (8 0.72 (0.09~3.12) 1.00

no 48/ 92 (52) 35/86 (41) 1.50 (0.88~2.88) 0.13 35/ 79 (44) 20/71 (28) 2.03 (1.03~4.01) 0.04

adjusted 1.53 (0.87~2.70) 0.14 1.82 (0.96~3.47) 0.06
Cancer

yes 17/ 34 (50) 16/25 (64) 0.56 (0.20~1.62) 028 13/ 30 (43) 10/19 (53) 0.69 (0.22~2.18) 0.53

no 34/ 93 37) 21/86 (24) 1.78 (0.93~3.41) 0.08 24/ 83 (29) 12/77 (16) 2.20 (1.01~4.80) 0.04

adjusted 1.30 (0.75~2.23) 035 1.54 (0.82~2.89) 0.18
Liver cirrhosis

yes 11/ 17 (65) 15/27 (56) 1.47 (0.42~5.13) 0.55 7/ 13 (54) 10/22 (46) 1.40 (0.35~5.54) 0.63

no 40/110 (36) 22/84 (26) 1.61 (0.86~3.00) 0.13 20/100 (30) 12/74 (16) 2.21 (1.04~4.70) 0.04

adjusted 1.58 (0.91~2.76) 0.11 2.00 (1.04~3.86) 0.04
Diabetes mellitus

yes 10/ 26 39)  3/26 (12) 4.79 (1.14~20.21) 0.03 8/ 24 (33) 2/25 ( 8 5.75 (1.08~30.72) 0.04

no 41/101 (41) 34/85 (40) 1.03 (0.57~1.85) 093 29/ 89 (33) 20/71 (28) 1.23 (0.62~2.44) 0.55

adjusted 1.32 (0.77~2.24) 031 1.59 (0.86~2.95) 0.13
End stage renal disease

yes 13/ 27 (48)  3/16 (19) 4.02 (0.93~17.41) 0054 9/ 23 39)  2/15 (13) 4.18 (0.76~23.06) 0.15

no 38/100 (38) 34/95 (36) 1.10 (0.61~1.97) 0.75 28/ 90 (31) 20/81 (25) 1.38 (0.70~2.70) 0.35

adjusted 1.34 (0.79~2.28) 0.28 1.64 (0.88~3.03) 0.12
Neutropenia

yes 9/ 17 (53)  4/20 20) 4.50 (1.05~19.22) 0.04 7/ 15 47)  2/18 (11) 7.00 (1.17~41.76) 0.047

no 42/110 (38) 33/91 (36) 1.09 (0.61~1.93) 0.78 30/ 98 (31) 20/78 (26) 1.28 (0.66~2.49) 047

adjusted 1.33 (0.79~2.25) 0.28 1.62 (0.88~2.98) 0.12

Abbreviation : MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus; CI,

confidence interval
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Table 3. Mortality of S. aureus Bacteremia and Empirical Antibiotics Regimens

Included for the patients who died prior to Excluded for the patients who died prior to
initial microbiological reports (total n=238) initial microbiological reports (total n=209)

OR (95% CI) for OR (95% CI) for

. No. of patients who . . P- No. of patients who . . P-

Risk factors died/tofal no. (%) 1neffect1ye Vs value died/tofal no. (%) 1neffect1ye Vs value
effective effective
Ineffective  Effective Ineffective  Effective
regimen regimen regimen regimen

Age

>65 years 18/36 (50) 17/40 (43) 1.35 (0.55~3.35) 0.51 12/30 (40) 11/34 (32) 1.39 (0.50~3.88) 0.53

<65 years 32/81 (40) 21/81 (26) 1.87 (0.96~3.64) 0.07 24/73 (33) 12/72 (17) 2.45 (1.11~5.39) 0.03

adjusted 1.67 (0.98~2.85) 0.06 1.99 (1.07~3.71) 0.03
Community-acquired

yes 6/11 (55) 12/41 29) 2.90 (0.74~11.35) 0.16 2/7 (29) 5/34 (17) 2.32 (0.35~15.43) 0.58

no 44/106 (42) 26/80 (33) 1.48 (0.80~2.70) 0.21  34/96 (35) 18/72 (25) 1.65 (0.84~3.24) 0.15

adjusted 1.64 (0.94~2.86) 0.08 1.70 (0.90~3.23) 0.10
Hospital stay

>14 days 33/71 (47) 16/43 (37) 1.47 (0.68~3.18) 0.33  25/63 (40) 12/39 (31) 1.48 (0.64~3.45) 0.36

<14 days 17/46 (37) 22/78 (28) 1.49 (0.69~3.24) 0.31 11/40 (28) 11/567(16) 1.93 (0.75~4.99) 0.17

adjusted 1.48 (0.86~2.56) 0.16 1.66 (0.88~3.13) 0.11
Methicilline-resistance

yes 41/97 (42) 10/30 (33) 1.46 (0.62~3.46) 0.38 30/86 (35) 7/27 26) 1.53 (0.58~4.03) 0.39

no 9/20 (45) 28/91 (31) 1.84 (0.69~4.94) 0.22 6/17(35) 16/79 (20) 2.15 (0.69~6.69) 0.18

adjusted 1.61 (0.84~3.09) 0.15 1.74 (0.83~3.67) 0.14
Unknown primay site

yes 32/49 (65) 17/38 (45) 2.33 (0.98~5.54) 0.055 24/41 (59) 9/30 (30) 3.29 (1.21~8.94) 0.02

no 18/68 (27) 21/83 (25) 1.06 (0.51~2.21) 0.87 12/62 (19) 14/76 (18) 1.06 (0.45~2.50) 0.89

adjusted 1.47 (0.85~2.56) 0.17 1.73 (0.92~3.26) 0.09
Pneumonia

yes 8/12 (67) 12/23 (52) 1.83 (0.43~7.84) 041  4/8 (50) 8/19 (42) 1.38 (0.26~7.22) 1.00

no 42/105 (40) 26/98 (27) 1.85 (1.02~3.35) 0.04  32/95 (34) 15/87 (26) 2.44 (1.21~491) 0.01

adjusted 1.84 (1.06~3.20) 0.03 224 (1.18~4.26) 0.01
Catheter-related infection

yes 4/32 (13) 127 4) 3.86 (0.41~36.75) 0.36  3/31 (10) 1/28 (4) 1.91 (0.16 ~22.63) 0.61

no 46/85 (54) 37/93 (40) 1.79 (0.98~3.24) 0.056 33/72 (46) 22/78 (28) 2.89 (0.28~29.56) 0.03

adjusted 1.90 (1.07~3.36) 0.03 221 (1.16~4.23) 0.02
Cancer

yes 17/32 (53) 16/27 (59) 0.78 (0.28~2.19) 0.64  13/28 (46) 10/21 (48) 0.95 (0.31~2.97) 0.93

no 33/85 (39) 22/94 (23) 2.08 (1.09~3.97) 0.03 23/75 (31) 13/85 (15) 2.45 (1.14~5.28) 0.02

adjusted 1.57 (0.92~2.70) 0.10 1.82 (0.97~3.41) 0.06
Liver cirrhosis

yes 14/19 (73) 12/25 (48) 3.03 (0.84~11.00) 0.09  8/13 (61) 9/22 (41) 2.31 (0.57~9.41) 0.24

no 36/98 (37) 26/96 27) 1.56 (0.85~2.88) 0.15 28/90 (31) 14/84 (17) 2.26 (1.09~4.67) 0.03

adjusted 1.77 (1.02~3.06) 0.04 227 (1.19~4.33) 0.01
Diabetes mellitus

yes 7/21 33) 6/31 (19) 2.08 (0.58~7.43) 0.25 6/20 (30) 4/29 (14) 2.68 (0.65~11.13) 0.17

no 42/96 (45) 32/90 (36) 1.47 (0.82~2.65) 0.20  30/83 (36) 19/77 (25) 1.73 (0.90~2.38) 0.12

adjusted 1.56 (0.92~2.67) 0.10 1.87 (1.01~347) 0.04
End stage renal disease

yes 13/25 (52) 3/18 (17) 5.42 (1.25~23.49) 0.02  10/22 (46) 1/16 (6) 12.50 (1.40~111.84)0.01

no 37/92 (40) 35/103 (34) 1.31 (0.73~2.34) 0.37 26/81 (32) 22/90 (24) 1.46 (0.75~2.86) 0.27

adjusted 1.63 (0.96~2.77) 0.07 1.93 (1.05~3.57) 0.03
Neutropenia

yes 10/23 (44) 3/14 21) 2.82 (0.62~12.89) 0.29  7/20 (35) 2/13 (15) 2.96 (0.51~17.30) 0.26

no 40/94 (43) 35/107 (33) 1.52 (0.50~2.71) 0.15 29/83 (35) 21/93 (23) 1.84 (0.95~3.57) 0.07

adjusted 1.66 (0.97~2.83) 0.06 1.96 (1.06~3.65) 0.03

Abbreviation : Ineffective regimen, Ineffective empirical antibiotics regimen; Effective regimen, Effective antibiotics regimen; ClI,
confidence interval
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Table 4. Baseline Clinical Characteristics of S. aureus Bacteremia in Neutropenic Patients (n=37)

Clinical Characteristics MRSA (n=17) MSSA (n=20) P value
Age (years, mean+tSD) 39.7+15.7 37.9+13.2 0.71
Male gender 11 (64.7) 11 (55.0) 0.59
Hospital stay before SAB (days, mean + SD) ' 41.3+373 19.4+21.1 0.02
Primary sites of infection
unknown primary site 7 (41.2) 13 (65.0) 0.15
catheter-related infection 7 (41.2) 5 (25.0) 0.30
others (pneumonia, soft tissue infection) 3 (17.6) 2 (10.0) 0.64
Underlying disease
acute myeloid leukemia 12 (70.6) 12 (60.0) 0.50
acute lymphoid leukemia 2 (11.8) 4 (20.0) 0.67
lymphoma 2 (11.8) 1 (5.0 0.58
other hematologic diseases (CML, CLL, aplastic anemia) 1(59) 3 (15.0) 0.61
Previous antibiotics use 16 (94.1) 14 (70.0) 0.10
Previous surgery 3 (17.6) 0 ( 0.0 0.09
Indwelling central venous catheter presencef 15 (88.2) 17 (85.0) 1.00
Indwelling central venous catheter duration (>4 weeks)jf 7 (41.2) 12 (60.0) 0.25
Duration of neutropenia (>1 weeks)§ 8 (47.1) 6 (30.0) 0.25
Severe mucositis 6 (35.3) 3 (15.0) 0.25

“Data are presented as the number (percent) of patients unless indicated otherwise

P-value <0.05 in logistic regression model

32 patients had indwelling Hickman catheters. Indwelling central venous catheter duration (>4 weeks) was defined as a case
in which patient had indwelled Hickman catheter for more than 4 weeks.
Duration of neutropenia (>1 week) was defined as a case in which patient had had absolute neutrophil counts of <500/ uL

for more than 7 days before bacteremia.

Abbreviation : MRSA, methicillin-resistant Staphylococcus aureus, MSSA, methicillin-susceptible Staphylococcus aureus; SAB,
S. aureus bacteremia; SD, standard deviation; CML, chronic myeloid leukemia; CLL, chronic lymphoid leukemia
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Table 5. Univariate Predictors for S. aureus-related Mortality in Neutropenic Patients (n=37)

No. of No. of death Mortality % P value Odds ratio
patients Death 95% CI)
Methicillin resistance
MRSA bacteremia ' 17 9 529 0.04 4.50 (1.05~19.22)
MSSA bacteremia 20 4 20.0
Initial empirical regimens
ineffective regimen 23 10 425 0.29 2.82 (0.62~12.89)
effective regimen 14 3 21.4
Primary sites of infection
unknown primary site 20 9 45.0 0.17 2.66 (0.64~11.06)
catheter-related infection ' 12 2 16.7 0.15 0.26 (0.05~1.41)
other infection focus 5 2 40.0 1.00 1.27 (0.18~8.79)
Underlying disease
acute myeloid leukemia 24 8 333 1.00 0.80 (0.20~3.25)
acute lymphoid leukemia 6 3 50.0 0.64 2.10 (0.36~12.31)
lymphoma 3 1 333 1.00 0.94 (0.18~4.99)
other hematologic diseases 4 1 25.0 1.00 0.92 (0.08~11.18)
Hickman catheter presence
catheter-removed 8 2 25.0 0.68 0.58 (0.09~3.37)
catheter-not-removed 24 9 375
ANC on bacteremia
less than 100/ .l 28 9 32.1 0.69 0.59 (0.13~2.75)
more than 100/ zL 9 4 44.4

Data are presented as the number of patients unless indicated otherwise

Tp-value <0.05 in logistic regression model

Abbreviation : MRSA, methicillin-resistant Staphylococcus aureus;,

confidence interval; ANC, absolute neutrophil count
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