Comparative effectiveness of nafcillin or oxacillin, cefazolin, and piperacillin/tazobactam
against methicillin-sensitive Staphylococcus aureus bacteremia in the Veterans Affairs
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RESULTS

ABSTRACT
Background: Beta-lactam antibiotics are recommended as first-line for treatment of methicillinsensitive Staphylococcus aureus (MSSA) bacteremia. The objective of this study was to compare
effectiveness among beta-lactam therapies in MSSA bacteremia patients that were exclusively
treated with one antibiotic.
Methods: A retrospective cohort study of patients hospitalized at Veterans Affairs (VA) medical
centers with MSSA bacteremia from January 1, 2002 to October 1, 2015. Patients were included if
they were treated exclusively (i.e. monotherapy with no changes in therapy) with nafcillin, oxacillin,
cefazolin, or piperacillin/tazobactam. The primary outcome was 30-day mortality, and secondary
outcomes were time to discharge, inpatient mortality, 30-day readmission, and 30-day S. aureus
reinfection. Hazard ratios (HRs) and 95% confidence intervals (CI) were calculated using
unadjusted, quintile adjusted, and propensity-score (PS) matched (nearest neighbor, 0.05 caliper)
Cox proportional hazards regression.
Results: A total of 325 patients were included in the final analysis. When comparing nafcillin/
oxacillin (n=105) with cefazolin (n=107), 30-day mortality was similar between groups (PS matched
n=44, HR 0.67, 95% CI 0.11- 4), as were rates of the other outcomes assessed. When combining
nafcillin/oxacillin with cefazolin, and comparing to piperacillin/tazobactam (n=113), 30-day
mortality was significantly lower in the nafcillin/oxacillin/cefazolin group (PS matched n=48, HR
0.10, 95% CI 0.01-0.78)).
Conclusion: In hospitalized patients with MSSA bacteremia, no difference in mortality was
observed between nafcillin/oxacillin and cefazolin in patients that were exclusively treated with
these monotherapies. However, higher mortality was observed with piperacillin/tazobactam as
compared with nafcillin/oxacillin/cefazolin, suggesting it may not be as effective as other
monotherapies for MSSA bacteremia.
Note: Abstract updated 09.01/2018

BACKGROUND
• Staphylococcus aureus bacteremia mortality rates remain as high as 20-30%
• Anti-staphylococcal penicillins and cefazolin are preferred treatment for
methicillin-susceptible S. aureus (MSSA); however, other antimicrobial
agents, including piperacillin-tazobactam are utilized
• The study objective was to compare effectiveness among these therapies by
evaluating patients exclusively treated by one antimicrobial agent (i.e. no
change in therapy)

METHODS
• Data source: National Veterans Affairs databases
• Study population: National, retrospective cohort study, patients ≥ 18 years of
age treated exclusively with nafcillin, oxacillin, cefazolin, or
piperacillin/tazobactam between January 01, 2002 and October 1, 2015
• Primary outcome: 30-day mortality
• Secondary outcomes: Time to discharge, inpatient mortality, 30-day
readmission, and 30-day S. aureus reinfection
• Hazard ratios (HRs) and 95% confidence intervals (CI) were calculated using
unadjusted, quintile adjusted, and propensity-score (PS) matched (nearest
neighbor, 0.05 caliper) Cox proportional hazards regression
• Nafcillin/oxacillin were combined with cefazolin to compare preferred to nonpreferred treatments
• Treatment data obtained from barcode administration and pharmacy records
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Table 1. Patient Characteristics in Propensity Score-Matched Groups
Comparison 1

Comparison 2

Figure 1. Clinical outcomes in propensity-matched cefazolintreated and nafcillin/oxacillin-treated patients

Cefazolin
(n=44)

Nafcillin or
oxacillin
(n=44)

Piperacillin/
tazobactam
(n=48)

Age, years ± SD
Male sex, n (%)
Obese, n (%)
Charlson comorbidity index, median
(IQR)
Comorbidities, n (%)
Cancer
Cardiac arrhythmias
Cerebrovascular disease
Diabetes, complicated
Diabetes, uncomplicated
Chronic kidney disease
Dialysis
Chronic respiratory disease
Coronary Heart Disease
Congestive Heart Failure
Fluid/electrolyte disorders
Hypertension
Peripheral vascular disease
Liver disease
Community onset inf.*, n (%)
ICU admission, n (%)

60.8 ± 13.3
43 (97.7)
14 (31.8)

62.3 ± 12.3
43 (97.7)
16 (36.4)

64.4 ± 13.8
48 (100)
16 (33.3)

Nafcillin or
oxacillin or
cefazolin
(n=48)
63.3 ± 13.0
47 (97.9)
16 (33.3)

2 (1-4)

3 (1.5-4)

3 (2-4)

2 (1-5)

<5 (<11.4)
10 (22.7)
<5 (<11.4)
7 (15.9)
13 (29.6)
18 (40.9)
8 (18.2)
7 (15.9)
13 (29.6)
8 (18.2)
10 (22.7)
26 (59.1)
5 (11.4)
5 (11.4)
34 (77.3)

<5 (<11.4)
10 (22.7)
5 (11.4)
5 (11.4)
21 (47.7)
18 (40.9)
12 (27.3)
10 (22.7)
17 (38.6)
7 (15.9)
6 (13.6)
28 (63.6)
<5 (<11.4)
7 (15.9)
35 (79.6)

8 (16.7)
7 (14.6)
5 (10.4)
13 27.1)
19 (39.6)
14 (29.2)
<5 (<10.4)
5 (10.4)
12 (25.0)
9 (18.8)
12 (25.0)
34 (70.8)
10 (20.8)
5 (10.4)
33 (68.8)

7 (14.6)
7 (14.6)
<5 (<10.4)
10 (20.8)
17 (35.4)
16 (33.3)
5 (10.4)
6 (12.5)
11 (22.9)
5 (10.4)
14 (29.2)
30 (62.5)
5 (10.4)
<5 (<10.4)
36 (75.0)

Figure 2. Clinical outcomes in propensity-matched nafcillin/
oxacillin/cefazolin-treated and piperacillin/tazobactamtreated patients

<5 (<11.4)

<5 (<11.4)

<5 (<10.4)

<5 (<10.4)

Sepsis, n (%)

<5 (<11.4)

<5 (<11.4)

<5 (<10.4)ǂ

8 (16.7)ǂ

26 (63.4)

23 (59.0)

37 (80.4)ǂ

22 (50.0)ǂ

23 (15-33)

20(13-37)

31 (18-44)

24 (18-38)

<5 (<11.4)
12 (27.3)
6 (13.6)
<5 (<11.4)
<5 (<11.4)
<5 (<11.4)
<5 (<11.4)

<5 (<11.4)
10 (22.7)
6 (13.6)
5 (11.4)
<5 (<11.4)
<5 (<11.4)
<5 (<11.4)

<5 (<10.4)
16 (33.3)
6 (12.5)
<5 (<10.4)
<5 (<10.4)
<5 (<10.4)
9 (18.8)

<5 (<10.4)
16 (33.3)
9 (18.8)
<5 (<10.4)
<5 (<10.4)
<5 (<10.4)
6 (12.5)

• Among hospitalized patients with MSSA bacteremia, higher 30-day
mortality was observed in the piperacillin/tazobactam group when
compared to nafcillin/oxacillin/cefazolin
• All other compared treatments were similar
• Results suggest that piperacillin/tazobactam may not be as effective
as preferred anti-Staphylococcal treatment (nafcillin, oxacillin, or
cefazolin) for treatment of MSSA bacteremia
• Further investigation to determine possible mechanism for this
difference is warranted

6 (13.6)
11 (25.0)
15 (34.1)

6 (13.6)
14 (31.8)
23 (52.3)

16 (33.3)
24 (50.0)
26 (54.2)

12 (25.0)
17 (35.4)
22 (45.8)

7 (4-14)

7 (5-16)

5 (3-10)ǂ

10.5 (5-17.5)ǂ

Characteristic

Presence of sepsis at time of S. aureus
culture, n (%)
APACHE score*, median (IQR), n (%)
Source of Infection**, n (%)
Endocarditis
Skin and soft tissue inf.
Osteomyelitis
Urine
Respiratory
Surgical site
Chronic Ulcer
Prior healthcare exposures
Hospitalization prior 30d
Hospitalization prior 90d
Hospitalization prior 180d
Inpatient antimicrobial duration,
median days (IQR)

Abbreviations: IQR, interquartile ranges; *With missing values; **Within 48 hours of index culture;
ǂ statistical difference between groups (p<0.05)

CONCLUSIONS

LIMITATIONS
• Small sample sizes
• Generalizability to typical clinical scenarios, where changes in therapy
are common, may be limited
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