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Emergence of Daptomycin
Nonsusceptibility and Treatment
Failure in Patients With
Corynebacterium striatum Bacteremia
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Kenichiro Ohnuma,? and Kentaro Iwata'

"Division of Infectious Disease Therapeutics, Department of Microbiology and Infectious
Diseases, Kobe University Graduate School of Medicine, Kobe, Japan, and “Department of
Clinical Laboratory, Kobe University Hospital, Kobe, Japan

We retrospectively reviewed patients with Corynebacterium
striatum bacteremia treated with daptomycin. All 11 isolates
were initially susceptible to daptomycin, but the emergence of
daptomycin nonsusceptibility during treatment and clinical
failure occurred in 36% and 45% of patients, respectively.

Keywords. Corynebacterium; daptomycin; resistance;
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Corynebacterium striatum is a gram-positive, rod-shaped bac-
terium that colonizes normal human skin and mucosal mem-
branes. It has been increasingly recognized as a significant
nosocomial pathogen, particularly in patients who are immu-
nocompromised. Although vancomycin is the most frequently
used antibiotic for C striatum infection [1], it is not universally
tolerated because of its toxicity. Daptomycin is a cyclic lipopep-
tide antibiotic with broad-spectrum activity against gram-
positive bacteria and is used as an alternative to vancomycin
for gram-positive bacterial infections. C striatum has a high
susceptibility rate for daptomycin [2, 3], and successful treat-
ment has been reported [4, 5]. However, in recent years, there
has been an increasing number of case reports of high-level
daptomycin resistance in C striatum associated with daptomy-
cin exposure [6-10]. This phenomenon has also been observed
in vitro at a high frequency [11, 12]. The frequency of the emer-
gence of nonsusceptibility in patients who received daptomycin
therapy remains unclear. In this retrospective study, we aimed
to determine the rate of clinical failure and the emergence of
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daptomycin nonsusceptibility in patients with C striatum
bacteremia.

METHODS

Study Population

This retrospective study was conducted with the medical record
data of Kobe University Hospital from 1 January 2012 to
20 February 2024. Kobe University Hospital is a referral hospi-
tal in Honshu Island, Japan, with 934 beds. At this hospital,
vancomycin is essentially the drug of choice for treating C stri-
atum bacteremia. Daptomycin is an alternative drug that re-
quires preauthorization by infectious disease physicians. We
identified all adult patients with positive blood cultures of C
striatum during the study period. Patients were included in
the study if (1) C striatum was judged to be a true cause of bac-
teremia, not a contaminant; (2) daptomycin was administered
to the patient for atleast 1 day as a treatment for C striatum bac-
teremia; and (3) daptomycin susceptibility of the C striatum
isolate was tested. Each case was reviewed by multiple infec-
tious disease physicians to distinguish between true bacteremia
and contamination. Demographic information, clinical diag-
nosis, treatment course, and laboratory data were extracted
from the patients’ medical records. The study protocol was ap-
proved by the Ethics Committee of Kobe University Hospital.

Identification and Susceptibility Testing

Identification of C striatum was performed with either MALDI
Biotyper (MBT reference library version 4, 9, or 12; Bruker) or
BD BBL Crystal Gram Positive ID System (Becton Dickinson).
Susceptibility to daptomycin was tested with either Etest
(bioMérieux) or the broth microdilution method with dry-
plate Eiken. Susceptibility testing for daptomycin was routinely
reported after September 2023; before that, it was reported and
stored in the medical records at the physician’s request.

Outcomes

We determined the emergence of daptomycin nonsusceptibil-
ity as the primary outcome. Emergence of nonsusceptibility
was defined as the initial isolate being susceptible and any iso-
late from a specimen obtained during treatment or within
30 days after treatment cessation being nonsusceptible to dap-
tomycin. Susceptibility was determined by the breakpoint in
document M45 of the Clinical and Laboratory Standards
Institute [13]. As the institute defines only the breakpoint for
susceptibility, we used the term “nonsusceptible” for minimum
inhibitory concentration (MIC) values >1 pg/mL. We also
evaluated the rate of clinical failure as a secondary outcome,
which was defined as the deterioration or nonimprovement
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of symptoms, vital signs, or laboratory data that could not be
explained by the progression of diseases other than C striatum
infection occurring during or after daptomycin treatment.
Clinical failure was judged by the agreement of at least 2
infectious disease physicians.

Statistical Analysis

Descriptive statistics were used to report the patient character-
istics and outcomes of the study. The nonsusceptibility rate was
defined as the number of patients who developed daptomycin
nonsusceptibility divided by the number of all included
patients. The clinical failure rate was defined as the number
of patients with clinical failure divided by the total number of
included patients.

RESULTS

C striatum was identified in 122 adult patients during the study
period. Susceptibility to daptomycin was tested in 18 patients.
The initial isolates from these patients were susceptible to
daptomycin, except for 1 isolate with prior daptomycin admin-
istration. Of these, 11 patients were administered daptomycin
as a treatment of C striatum bacteremia, with 7 receiving
daptomycin for >7 days. All 11 cases were confirmed as true bac-
teremia through a chart review by the infectious disease physi-
cians. Details of these patients are summarized in Table 1.
Nonsusceptibility emerged in 4 of the 11 patients (36%), and
clinical failure occurred in 5 of the 11 patients (45%). Among
the patients with clinical failure, 4 had been treated with dapto-
mycin for >7 days, while 1 had received daptomycin for only a
single day. Patients with clinical failure were diagnosed with
either febrile neutropenia or infective endocarditis. Patient 5
developed persistent C striatum bacteremia during antibiotic
treatment for infective endocarditis caused by Enterococcus
faecalis. The patient finally underwent valve replacement
surgery, and culture of the valve tissue revealed C striatum.
Patients 10 and 11 were clinically diagnosed with catheter-
related bloodstream infections. Indwelling catheters were re-
tained in patient 10 but removed in patient 11. Patient 11 had
an artificial aortic graft, but no signs of graft infection were ob-
served. Patients 3, 4, and 6 had ureteral stents that were replaced
for treatment in all patients.

The initial dose of daptomycin was 5.6 to 10.3 mg/kg (medi-
an, 6.0 mg/kg). None of the patients had a body mass index
>30. The duration between the initial blood culture and subse-
quent culture, in which nonsusceptibility was confirmed,
ranged from 3 to 39 days.

DISCUSSION

In this retrospective study, we confirmed that C striatum
frequently became nonsusceptible to daptomycin during treat-
ment, leading to clinical failure. Nonsusceptibility developed

Clinical Characteristics and Outcomes of the Patients

Table 1.

Subsequent  Emergence  Interval to Become

Subsequent

Initial Dose of

Duration of

NS, d

MIC, pg/mL of NS

Initial MIC, pg/mL? Culture

DAP, mg/kg

DAP, d

Clinical Failure

Clinical Diagnosis

Background Disease

Age,y  Sex

No.

39
27

Yes

>4
>4

<0.5 Positive

5.8
5.9

6.7

24
15

1

Yes

FN
FN
cUTI

Acute myeloid leukemia

F
F
F
F

76

Yes
No

Positive

0.5
0.5
0.5
0.5
0.5
<0.25

Yes
No

Acute myeloid leukemia

57
56
63
76
81

Negative

Uterine cancer

No

Not performed

6.7

No

cUTI

Uterine cancer

|EP

Yes
No

>4

Positive

530)
10.3

Yes
No

IE
cUTI

Negative

23

Bladder cancer

M
M
F
M
M

<0.25

Positive No

5.6
6.4
6.0
6.3

Yes
No

FN
FN
FN
CRBSI
CRBSI, IE

Non-Hodgkin lymphoma

67

No

Negative

<0.25

Acute myeloid leukemia

56

No

Negative

<0.25

No

Acute myeloid leukemia

73
65
82

No

Negative

<0.25

No

Liver transplantation

10

11

Yes

>4

<0.25 Positive

6.0
Abbreviations: CRBSI, catheter-related bloodstream infection; cUTI, complicated urinary tract infection; DAP, daptomycin; F, female; FN, febrile neutropenia; IE, infective endocarditis; M, male; MIC, minimum inhibitory concentration; NS, nonsusceptibility.

12

Yes

Aortic dissection

2All MICs were measured with dry-plate Eiken.

PIE caused by Enterococcus faecalis.
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in as little as 3 days, which is consistent with previous in vitro
observations that C striatum isolates can develop high-level
resistance after brief exposure to daptomycin [11, 12]. To the
best of our knowledge, this is the first study to evaluate the in-
cidence of this phenomenon in the clinical setting. In the pre-
sent study, nonsusceptibility cases were diagnosed with febrile
neutropenia or endocarditis. In the literature, nonsusceptibility
cases have also been reported in left ventricular assist device in-
fections [7-9], intra-abdominal abscesses [10], and prosthetic
joint infections [14], suggesting that daptomycin should be
avoided, especially for complicated infections.

In our study population, the dose of daptomycin was at least
5.6 mg/kg. Although higher doses of daptomycin are associated
with favorable outcomes for staphylococci and enterococci
[15], it is unclear whether this applies to C striatum. It can ex-
press high-level daptomycin resistance through mutations in
phosphatidylglycerol synthase (pgsA2), resulting in the loss of
phosphatidylglycerol, a target molecule of daptomycin, from
the membrane [16]. With this mechanism, the daptomycin
MIC exceeds 256 pg/mL, a level that is unlikely to be overcome
by a dose increase [17]. In our study as well as in previous in
vitro studies, daptomycin resistance rapidly developed at a
high frequency. It is more likely that preexisting pgsA2 mutants
were selected through daptomycin exposure rather than all the
resistant strains having newly acquired mutations in pgsA2.
The present study has several limitations. First, it was conduct-
ed at a single institution, which limits the external validity
of our results. Second, because of the nature of rare infections,
the number of patients enrolled in this study was small. Third,
we could not confirm the emergence of high-level resistance
because the MIC values for nonsusceptible isolates were above
the measurement range of the broth microdilution plate.
Nevertheless, considering the consistency of our findings
with previous in vitro observations and case reports, treatment
fajlure and the emergence of nonsusceptibility to daptomycin
during treatment should be regarded as a common phenome-
non, and daptomycin may not be a good treatment for treating
C striatum bacteremia.
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