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Breakthrough Bacteremia and Septic Shock Due to Streptococcus anginosus
Resistant to Daptomycin in a Patient Receiving Daptomycin Therapy�

Daptomycin is active against many Gram-positive patho-
gens, including multidrug-resistant organisms (3). Elevated
daptomycin MICs have been associated with clinical and mi-
crobiologic failures in Staphylococcus aureus and Enterococcus
infections (7, 8). The current Clinical and Laboratory Stan-
dards Institute (CLSI) as well as European Committee on
Antimicrobial Susceptibility Testing (EUCAST) susceptibility
breakpoint for streptococci is �1 �g/ml (5, 6). To date, resis-
tance to daptomycin in Streptococcus spp. has not been re-
ported.

We describe a case of Streptococcus anginosus with resis-
tance to daptomycin associated with breakthrough S. anginosus
bacteremia in a 47-year-old male receiving 6 mg/kg of body
weight/day of daptomycin. The patient had an extensive past
medical history that included T8 paraplegia, chronic kidney
disease, diabetes mellitus, hypertension, neurogenic bladder
status post-ileal conduit surgery, and a history of recurrent
methicillin-resistant S. aureus (MRSA) infections documented
at another institution. Since 2006, he has had recurrent right
and left hip ostemyelitis with MRSA, Pseudomonas aeruginosa,
Proteus mirabilis, and Serratia marcescens isolated from wounds
and bone. No Streptococcus spp. were recovered in any previ-
ous culture. During these repeated episodes of infection, he
received multiple courses of vancomycin with piperacillin-
tazobactam that ranged from 6 to 8 weeks in duration. There
was no history of previous therapy with daptomycin. In April
2010, the patient developed MRSA bacteremia, which was
treated with vancomycin for 4 weeks. He was admitted to our
facility in June 2010 with a recent diagnosis of MRSA bacter-
emia and left trochanteric osteomyelitis that was being treated
with daptomycin at 6 mg/kg/day, which had been initiated at an
outside hospital. Twenty-one days after the initiation of dap-
tomycin therapy, the patient was admitted to our medical in-
tensive care unit (MICU) in septic shock with 2 of 3 blood
cultures positive for S. anginosus. Urine cultures were positive
for Escherichia coli and Proteus spp. Broth microdilution sus-
ceptibility tests (5) were performed on the S. anginosus isolate
and revealed susceptibility to penicillin (MIC � 0.06 �g/ml),
cefotaxime (0.25 �g/ml), ceftriaxone (�0.5 �g/ml), mero-
penem (�0.06 �g/ml), levofloxacin (1 �g/ml), and vancomycin
(1 �g/ml) as well as susceptibility to erythromycin, clindamycin,
and tetracycline; however, the isolate was not susceptible to
daptomycin (MIC � 4 �g/ml; see below). No definitive source
of the S anginosus bacteremia was identified. However, we
hypothesize that the organism most likely originated from a
multiloculated abscess observed on a computed tomography
(CT) scan of the pelvis and surrounded the right hip and right
greater trochanter that was not cultured at the time of the
bacteremia. At the time of S. anginosus bacteremia, his
serum creatinine was 1.8 mg/dl (baseline, 0.7 to 1.3 mg/dl),
resulting in a creatinine clearance, as determined using the
Cockroft-Gault equation, of 72 ml/min. Based upon the
susceptibility data above, the patient received therapy with
ceftriaxone at 2 g once daily and vancomycin at 1 g every
12 h. He received ceftriaxone for 19 days and vancomycin
for 46 days. The right hip abscess was drained after 17 days
of ceftriaxone and vancomycin, with recovery of only van-
comycin-resistant Enterococcus spp. Repeat blood cultures

during therapy remained negative; the patient improved
clinically and was discharged from the hospital to complete
therapy.

The identification of the S. anginosus isolate was based upon
alpha hemolysis, hydrolysis of arginine and esculin, a positive
Voges-Proskauer (VP) test result, and lack of fermentation of
mannitol and sorbitol (13, 14). The Vitek 2 (bioMérieux, Dur-
ham, NC) instrument classified it as Streptococcus intermedius,
a member of the S. anginosus group. Susceptibility testing was
performed twice by daptomycin Etest; both tests resulted in a
daptomycin MIC of 4 �g/ml. Testing by broth microdilution
(BMD) also revealed a daptomycin MIC of 4 �g/ml. Further
testing performed by a reference laboratory chosen by the
manufacturer of daptomycin resulted in a daptomycin MIC, as
determined by Etest, of 3 �g/ml and a BMD MIC of 2 �g/ml.
Sequence-based identification by an outside reference labora-
tory (Molecular Epidemiology, Inc., Lake Forest Park, WA)
confirmed the isolate as S. anginosus. The isolate retained
susceptibility to all other antibiotics tested as described above.
Ten previous S. anginosus clinical isolates from our institution
were tested for comparison, and all had daptomycin MICs of
0.25 to 1 �g/ml by BMD (Fig. 1).

The S. anginosus group (also known as Streptococcus milleri)
consists of Streptococcus intermedius, Streptococcus constellatus,
and Streptococcus anginosus (14). S. anginosus is found in the
oral cavity and the gastrointestinal (GI) tract as part of the
normal flora. Infections from S. anginosus range from minor
dental infections to life-threatening invasive infections (13).
Bacteremia is usually associated with an identifiable focus of
infection, usually associated with the oral cavity or GI tract (9).
Complications from S. anginosus bacteremia include endocar-
ditis, myocardial abscess, epidural abscess, meningitis, intra-
abdominal abscesses, osteomyelitis, septic arthritis, and, in
some patients, aspiration pneumonia, empyema, and medias-
tinitis, although these complications are more commonly ob-
served with neck and odontogenic infections (2, 4, 9, 10, 11,
12). Our isolate was tested by multiple methods in different

FIG. 1. Vancomycin and daptomycint BMD MICs for 10 previous
S. anginosus group isolates.
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laboratories, with all results yielding a nonsusceptible dapto-
mycin MIC of �1 �g/ml (Table 1).

We invoked the term “breakthrough” bacteremia to de-
scribe a bloodstream infection that occurred during treatment
with presumably adequate doses of appropriate antibiotics (1).
In our patient, the emergence of an S. anginosus isolate with an
elevated daptomycin MIC of 4 �g/ml on day 21 of treatment
with daptomycin at 6 mg/kg/day for presumed MRSA infection
was associated with both clinical and microbiologic failure.
Susceptibility testing should be encouraged for isolates that
emerge during prolonged daptomycin therapy and are associ-
ated with clinical failure.

(These data were presented in part at the 48th Annual
Meeting of the Infectious Diseases Society of America, 21 to
24 October 2010 [abstract LB-5].)
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TABLE 1. Summary of susceptibility results

Laboratorya Method Result
(mg/liter)

VA Etest 4
VA Etest 4
UH Etest 4
UH Broth microdilution 2
UTHSCSA Broth microdilution 4
UTHSCSA Broth microdilution 4
UTHSCSA Etest 4
Outside reference laboratory Etest 3
Outside reference laboratory Broth microdilution 2

a VA, South Texas Veterans Affairs Hospital; UH, University Hospital (San
Antonio); UTHSCSA, University of Texas Health Science Center at San Anto-
nio.
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