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Abstract

An elderly patient with methicillin-resistant Staphylococcus aureus (MRSA) bacteremia was treated sequentially with vancomycin plus
rifampin then daptomycin plus gentamicin. The MRSA strain developed diminished susceptibility to vancomycin (MIC increase and
tolerance), daptomycin, and gentamicin, and resistance to rifampin during therapy.
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A 94-year-old woman with advanced dementia was
admitted to our medical center with a 1-week history of
fever and worsening mental status despite receiving 5 days of
levofloxacin (500 mg by mouth daily) for a presumed urinary
tract infection. Blood cultures drawn at the time of admission
and throughout her hospital course demonstrated methicillin-
resistant Staphylococcus aureus (MRSA) (Fig. 1). Diagnostic
workup including imaging studies and transthoracic echocar-
diography did not reveal an infectious source. The course of
antimicrobial therapy is described in Fig. 1. Vancomycin was
dosed 1 g once or twice daily to obtain serum trough levels
>15 pg/mL.

In an effort to understand the patient’s unremitting
bacteremia in the face of aggressive antimicrobial therapy,
16 of the patient’s MRSA isolates recovered during a 27-day
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hospital course were assessed for antimicrobial susceptibility,
antimicrobial killing effects of different antibiotics, and the
genetic relatedness of her isolates.

Broth microdilution antimicrobial susceptibility testing
was performed using in-lab prepared frozen panels in
accordance with the methods of the Clinical and Laboratory
Standards Institute (CLSI, 2006a, M7-A7). In order to assess
possible subtle increases in MIC, one-half log, concen-
trations of vancomycin were prepared. All MICs were
interpreted using the latest CLSI criteria (CLSI, 2006b,
M100-S16). S. aureus ATCC® 29213 was used as the quality
control organism.

The bactericidal effects of vancomycin, daptomycin, and
selected drug combinations were determined by time-kill curve
assays according to the procedures described by the CLSI
(CLSI, 1999, M26-A). Vancomycin assays were performed
using isolates from hospital day (HD) 1, HD9, and HD26.
Daptomycin was used for isolates HD9 and HD26. Test
concentrations were prepared at 2 and 4 times the vancomycin
MIC and 4 times the daptomycin MIC for each isolate. Isolate
HD9 was also tested against the combinations of vancomycin
at 2 times the MIC with rifampin or with gentamicin. Tolerance
was defined as <3 log;( reduction in colony-forming unit


mailto:jason.bennett@amedd.army.mil
http://dx.doi.org/10.1016/j.diagmicrobio.2007.11.002

438 J.W. Bennett et al. / Diagnostic Microbiology and Infectious Disease 60 (2008) 437-440

MIC (pa/ml)

-

o

11 13 15 17 19 21 23 25 27
Hospital Day
|—I—Gentamicin —&— Vancomycin —#— Daptomycin —~—Rifarrpin|

-
w
o
-
@«

Fig. 1. Antibiotic susceptibility testing of selected MRSA isolates by
microbroth dilution and antibiotic regimen by hospital date. MRSA isolates
in blood cultures are indicated by +. Antibiotic dosing was as follows:
piperacillin—tazobactam (TZP), 3.375 g iv qid; gentamicin (GEN), 60 mg iv
tid; vancomycin (VAN), 1 g iv once or twice daily based on serum trough
levels. Trough levels >15 pg/mL on all but 4 days (HD3, 8.7 pg/mL; HD12,
8.1 png/mL; HD13, 13 pg/mL; HD15, 11.9 pg/mL), rifampin (RIF), 300 mg
po tid. RIF MICs were either <0.25 or >8 ng/mL; daptomycin (DAP),
6 mg/kg iv daily then increased to 8 mg/kg daily.
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(CFU)/mL following 24-h incubation (Bradley et al., 1978;
Norden and Keleti, 1981).

All of the patient’s MRSA isolates were resistant to
ciprofloxacin, clindamycin, erythromycin, and trimethoprim—
sulfamethoxazole but susceptible to doxycycline, minocy-
cline, linezolid, and vancomycin. The initial isolate was
susceptible to rifampin (MIC <0.25 ng/mL), but resistance
(MIC >8 pg/mL) was observed in all isolates following 6 days
of rifampin and vancomycin combination therapy (Fig. 1). The
vancomycin MIC of the initial isolate was 0.75 pg/mL, but by
HD?9, the MIC increased to 1.5 pg/mL. The daptomycin MIC
of'the initial isolate was 0.5 pg/mL but increased to 4 jug/mL on
HD22 after 6 days of 6 mg/kg dosing (Fig. 1). The MIC of
gentamicin increased from 0.5 to 2 pg/mL by HD22 (Fig. 1).
Five MRSA isolates from different times during the hospital
course were identical by pulsed-field gel electrophoresis
(PFGE) (pulse type USA100.0137) with Smal-restricted
DNA according to the CDC PulseNet protocol (McDougal
et al., 2003).

Time—kill assays performed with vancomycin did not
demonstrate antibiotic tolerance at either 2 or 4 times the
MIC for isolate HD1, whereas HD9 and HD26 both
demonstrated tolerance to vancomycin at both antibiotic
concentrations (Fig. 2). At 4 times the MIC with HD9 and
HD26 isolates, daptomycin was rapidly bactericidal with a
>3 logq decrease in CFU/mL in 4 h despite the increase in
MIC to 4 pg/mL (Fig. 2). The addition of gentamicin to
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Fig. 2. Time—kill assays for MRSA isolates HD1, HD9, and HD26. Vancomycin concentrations were 2 or 4 times the isolate MIC for HD1 (A), HD9 (B), and
HD26 (C). Daptomycin concentration was 4 times the isolate MIC for HD9 (D) and HD26 (D).
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