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Background. Corynebacterium periprosthetic joint infection (PJI) is a poorly described infectious syndrome. Prior studies
included cases of polymicrobial infections. This series describes the clinical characteristics, management, and outcomes of
monomicrobial Corynebacterium PJI.

Methods. We queried the Mayo Clinic Total Joint Registry for cases of monomicrobial Corynebacterium knee and hip PJI in
adults (age ≥18 years) between 2010 and 2019.

Results. A total of 20 (1%) out of 2067 PJI cases met our inclusion criteria. Most were males (55%), and the median age was 64
years. Seventy percent had chronic symptoms (.4 weeks). PJI was delayed to late (.3 months postimplantation) in 90%. Three
species were identified: C. striatum (70%), C. jeikeium (20%), and C. amycolatum (10%). All tested isolates were susceptible to
vancomycin (100%) and linezolid (100%), and most had a minimum inhibitory concentration ≤0.06 mcg/mL to daptomycin
(75%). Other agents were less reliable, with high resistance to oral agents commonly used for suppression. Nineteen patients
were treated: 37% debridement and implant retention (DAIR), 47% 2-stage exchange, and 16% resection without
reimplantation. Of these, failure occurred in 29%, 11%, and 0%, respectively.

Conclusions. Corynebacterium PJIs pose a therapeutic challenge due to limited antimicrobial armamentarium and undefined
optimal surgical intervention. Vancomycin and linezolid remain the most reliable agents for treatment. DAIRmay be attempted for
acute PJI, but verification of durable chronic suppression options will be critical for this approach.

Keywords. Corynebacterium amycolatum; Corynebacterium jeikeium; Corynebacterium species; Corynebacterium striatum;
periprosthetic joint infection.

Corynebacterium species are part of the normal skin flora and
are frequently dismissed as clinically insignificant when isolat-
ed in cultures [1]. However, Corynebacterium spp. can also
cause diseases such as endocarditis, bloodstream infections,
bone and joint infections, skin and soft tissue infections,
respiratory tract infections, and hardware-associated infections
[2–6]. Corynebacterium spp. may be isolated in up to 5% of
cases of periprosthetic joint infections (PJIs) and the only
organism isolated in 2% [7].

Accurate identification of the microbiologic etiology is the
cornerstone in managing PJI. Recognizing Corynebacterium

spp. as the causative agent of PJI is critical due to its challenging
antimicrobial susceptibility pattern and limited oral antibiotic
options. Our study aimed to describe the clinical characteris-
tics, management, and outcomes of monomicrobial
Corynebacterium PJI.

METHODS

We conducted a case series study of patients age 18 years and
older diagnosed with hip and knee Corynebacterium PJI be-
tween January 1, 2010, and December 31, 2019, at a quaternary
medical center. We queried the Mayo Clinic Total Joint
Registry (TJR) and its accompanying PJI database for cases in
which Corynebacterium spp. were isolated in cultures (see
Supplementary Figure 1 for inclusion flowchart). We excluded
patients with polymicrobial infection to be certain that
Corynebacterium spp. was the causative pathogen. We also ex-
cluded patients who did not meet PJI criteria as defined below.
We reviewed and extracted the electronic medical record of all
patients who met the criteria for clinical characteristics, medi-
cal and surgical management, and outcomes. Clinical factors
such as age, comorbidities, duration of symptoms, and history
of prior PJIs were assessed at the time of surgical management.

Received 21 February 2022; editorial decision 4 April 2022; accepted 11 April 2022;
published online 14 April 2022

Correspondence: Aaron J. Tande, MD, Division of Public Health, Infectious Diseases and
Occupational Medicine, Mayo Clinic, 200 First St. SW, Rochester, MN 55905 (tande.aaron@
mayo.edu).

Open Forum Infectious Diseases®

© The Author(s) 2022. Published by Oxford University Press on behalf of Infectious Diseases
Society of America. This is an Open Access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-NoDerivs licence (https://creativecommons.
org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and
distribution of the work, in any medium, provided the original work is not altered or transformed
in any way, and that the work is properly cited. For commercial re-use, please contact journals
.permissions@oup.com
https://doi.org/10.1093/ofid/ofac193

Corynebacterium Periprosthetic Joint Infection • OFID • 1

Open Forum Infectious Diseases

MA J O R A R T I C L E

http://academic.oup.com/ofid/article-lookup/doi/10.1093/ofid/ofac193#supplementary-data
https://orcid.org/0000-0002-5650-4852
https://orcid.org/0000-0002-5807-2299
mailto:tande.aaron@mayo.edu
mailto:tande.aaron@mayo.edu
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/ofid/ofac193


Definitions

PJI was defined using the 2018 International ConsensusMeeting
(ICM) on musculoskeletal infection criteria for diagnosing hip
and knee PJI [8]. This definition provides a scoring system based
on major and minor criteria (Supplementary Table 1). Failure of
therapy was defined by the occurrence of any of the following
outcomes: (1) recurrence of PJI, (2) unplanned re-operation sec-
ondary to an infection, or (3) infection-related death after surgi-
cal management and index hospitalization.

Chronic suppression was defined as oral antibiotics pre-
scribed after 6 weeks of therapeutic intravenous (IV) antibiotics
to suppress any residual infection and prevent flare-ups in the
long term. These are typically employed following debride-
ment, antibiotics, irrigation, and retention (DAIR) procedures
at our institution. Secondary prophylaxis was defined as antibi-
otics prescribed after infection eradication to prevent future re-
currences in patients undergoing reimplantation. Secondary
prophylaxis is not routinely prescribed in our institution but
is provided on a case-by-case basis, often in patients presumed
to be at high risk for reinfection.

Symptoms were considered acute if present for ≤4 weeks
and chronic if present for.4 weeks [9]. PJI was considered ear-
ly if it occurred ,3 months, delayed if occurred within 3–12
months, and late if occurred.12months from last arthroplasty
or revision [10].

RESULTS

A total of 2067 PJI cases were identified during the study peri-
od, of which 20 cases (1%) met our criteria for monomicrobial
Corynebacterium PJI and were included in our study. A sum-
mary of their clinical profile is provided in Table 1. A more de-
tailed description of each patient is available in Table 2. Most

Table 1. Clinical Profile of Patients Presenting With Periprosthetic Joint
Infection Secondary to Corynebacterium spp. (n= 20)

Demographics

Median age at primary arthroplasty [IQR], y 60 [50–69]

Median age at current PJI [IQR], y 64 [58–71]

Gender (males), No. (%) 11 (55)

Median body mass index [IQR], kg/m2 32 [27–36]

Primary arthroplasty

Joint, No. (%)

Knee 15 (75)

Hip 5 (25)

Revision arthroplasty before current PJI, No. (%)

Septic revisions 6 (30)

Aseptic revisions 4 (20)

Current infection

Median time from last arthroplasty to PJI [IQR], mo 20 [9–32]

Chronic suppressive antibiotics at timeof currentPJI,No. (%) 4 (20)

Minocycline 2 (10)

Trimethoprim-sulfamethoxazole 1 (5)

Cephalexin 1 (55)

Table 1. Continued

Clinical presentation (n= 20), No. (%)

Fevers 4 (20)

Chills 4 (20)

Pain 18 (90)

Joint swelling 9 (45)

Joint erythema 2 (10)

Nonhealing wound 1 (5)

Wound drainage 2 (10)

Sinus tract 1 (5)

Medical history

Comorbidities (n=20), No. (%)

Hypertension 12 (60)

Obese (BMI ≥30 kg/m2) 12 (60)

Diabetes mellitus 8 (45)

Heart failure 4 (20)

Peripheral arterial disease 2 (10)

Coronary artery disease 6 (30)

Chronic lower extremity edema 5 (25)

Chronic nonhealing lower extremity ulcer 3 (15)

Chronic kidney disease 6 (30)

Solid organ malignancy 3 (15)

Liver cirrhosis 1 (5)

Asplenia 1 (5)

Prior PJI affecting same joint 6 (30)

DAIR for prior PJI 5 (25)

2-stage exchange for prior PJI 1 (5)

Laboratory results at time of PJI diagnosis

Mean white blood cell count + SD, ×109/L 7.94 + 2.39

Serum C-reactive protein, No. (%) 20 (100)

Median level [IQR], mg/L 32 [17–68]

Above reference (≤8 mg/L), No. (%) 19 (95)

Serum sedimentation rate, No. (%) 20 (100)

Median level [IQR], mm/h 39 [27–65]

Above reference (0–22 mm/h), No. (%) 16 (80)

Synovial analysis, No. (%) 16 (80)

Median synovial white blood cells [IQR], cells/μL 30 733 [15 563–
41 237]

Median synovial polymorphonuclear cell [IQR], % 91 [89–92]

Microbiology

Corynebacterium spp. isolated, No. (%)

C. striatum 14 (70)

C. jeikeium 4 (20)

C. amycolatum 2 (10)

Management

Surgical management, No. (%)

2-stage exchange 9 (45)

DAIR 7 (35)

Resection arthroplasty without reimplantation 3 (15)

None (lost to follow-up without management) 1 (5)

Intravenous antibiotic therapy, No. (%)

Vancomycin 15 (75)

Daptomycin 3 (15)

Meropenem 1 (5)

Ertapenem 3 (15)

None (lost to follow-up without management) 1 (5)

Median IV antibiotic duration following surgery [
IQR], wk

6 [6.0–6.4]

Median time from resection arthroplasty to reimplantation
[IQR], wk

12 [12–16]
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patients were males (55%; n= 11). Ninety-five percent (n= 19)
self-identified as White. At diagnosis, the median age (inter-
quartile range [IQR]) was 64 (58–71) years. The most common
comorbidities were hypertension and obesity, diabetes mellitus,
and coronary artery disease.

Clinical Presentation

Most of our patients presented with joint pain (90%; n= 18)
and/or swelling (45%; n= 9). Other symptoms are listed in
Table 1 and were less common. PJI involved the knee in
75% (n= 15) and the hip in 25% (n= 5). PJI followed
primary arthroplasties in 50% (n= 10) of patients and revision
arthroplasties in the other half. Thirty percent (n= 6)
of patients had a history of revision arthroplasty for prior epi-
sodes of PJI. These were due to microorganisms other than
Corynebacterium spp. except for 1 patient with a prior episode
of C. striatum PJI at an outside facility. The median time from
last arthroplasty surgery to PJI (IQR) was 20 (9–32) months,
with 90% (n= 18) presenting as delayed or late infections.
For the 6 patients with prior PJI, the median time from the pre-
vious infection (IQR) was 14 (9–25) months.

The median duration of symptoms (IQR) was 132 (48–299)
days. Thirty percent (n= 6) of patients presented with acute
symptoms (≤4 weeks) compared with 70% (n= 14) with
chronic symptoms (.4 weeks).

Only 1 patient had a sinus tract on presentation. This patient
had a history of recurrent PJIs involving the same knee,
requiring multiple surgical interventions. His most recent
prior PJI was secondary to Serratia marcescens and was man-
aged with DAIR and chronic antimicrobial suppression with
trimethoprim-sulfamethoxazole. He had a complicated course
with a chronic draining sinus tract. Later, he presented with in-
creased drainage over 8 weeks and was diagnosed with C. jei-
keium PJI.

Twenty percent (n= 4) of patients developed
Corynebacterium PJI while on oral suppressive antibiotics for
prior PJIs, including minocycline, cephalexin, and
trimethoprim-sulfamethoxazole.

Synovial fluid analysis was performed in 80% (n= 16) of pa-
tients. In 14 patients, the synovial white blood cell count
(WBC) was .3000 cells per μL (median WBC [IQR], 30 733
[15 563–41 237] cells per μL). The synovial polymorphonuclear
percentage ranged from 75% to 97%, with a median (IQR) of
91% (89%–92%). Serum erythrocyte sedimentation rate (ESR)
(normal, 0–22 mm/h) and C-reactive protein (CRP; normal,
≤8 mg/L) were above the cutoff in 80% (n= 16) and 95% (n
= 19), respectively. The median CRP (IQR) was 32 (17–68)
mg/L, and the median ESR (IQR) was 39 (27–65) mm/h.

Microbiology

In our cohort, 60% (n= 12) of patients had growth of
Corynebacterium spp. from synovial fluid aspirate, and 85%
(n= 17) from an intraoperative joint specimen. Seventy per-
cent (n= 14) of patients had growth of the same
Corynebacterium spp. in ≥2 intra-articular specimens and
met the major criteria for PJI. The remaining 30% (n= 6)
had monomicrobial growth of Corynebacterium spp. from
only 1 specimen. In the latter group, 1 patient had a sinus tract
communicating with the joint and so met major criteria for PJI.
This patient had growth of Corynebacterium spp. from a single
deep intraoperative sample. The remaining 5 patients all met
minor criteria for PJI based on serum inflammatory markers
and synovial fluid analysis (Supplementary Table 2). Two pa-
tients had growth of Corynebacterium spp. from prosthesis
sonicate fluid culture. Three patients had growth from synovial
aspirate alone, where growth was only from broth in 1 patient
and not specified in 2 patients. Three different species were
identified in our cohort. C. striatum was the most commonly
encountered spp., recovered from 70% of patients (n= 14).
One patient had 2 C. striatum isolates with a different mini-
mum inhibitory concentration (MIC) to penicillin. C. jeikeium
and C. amycolatum were isolated in 20% (n= 4) and 10%
(n= 2), respectively.

Management

Except for 1 patient lost to follow-up, all 19 other patients were
followed for management, outlined in Table 3.
Thirty-seven percent (n= 7) of patients underwent DAIR, of

whom 2 had acute early infection, 3 had an acute late infection,
and 2 had a chronic late infection. Resection arthroplasty was
performed in 63% (n= 12), of whom 11 had chronic delayed
or late infection and 1 had an acute late infection. Following re-
section arthroplasty, 75% underwent reimplantation (n= 9),
while 25% remained without reimplantation (n= 3).
Antimicrobial susceptibility testing (AST) was performed on

18 isolates from 85% (n= 17) of patients. The default AST in
our laboratory includes penicillin, ceftriaxone, meropenem,
and vancomycin. Additional antibiotic testing can be done at
the request of the treating physician. Table 4 lists susceptibility
interpretations for agents with established guidelines, and

Table 1. Continued

Median time from end of antibiotic therapy to
reimplantation [IQR], wk

8 [6–9]

Oral suppressive or secondary prophylactic following
therapy, No. (%)

14 (70)

Follow-up and outcome

Median follow-up duration from surgical management
[IQR], mo

23 [12–46]

Clinical outcome, No. (%)

Cure 16 (80)

Fail 3 (15)

Lost to follow-up without management 1 (5)

Abbreviations: BMI, body mass index; DAIR, debridement and implant retention; IQR,
interquartile range; IV, intravenous; PJI, periprosthetic joint infection.
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Supplementary Table 3 includes the MIC distribution of all
tested agents. All 19 patients received a course of therapeutic
intravenous antibiotics. This consisted of monotherapy with
vancomycin in 74% (n= 14), daptomycin in 5% (n= 1), and
meropenem in 5% (n= 1). The remainder received combina-
tion antimicrobial therapy with daptomycin and ertapenem
in 11% (n= 2), and vancomycin and ertapenem in 5%
(n = 1). The decision to use combination therapy in 3 patients
was due to the treating physicians’ concern that other uniden-
tified pathogens may be involved. Two of these patients had
monomicrobial Corynebacterium growth from 1 specimen
only, so their role as primary pathogens was unclear. The third
patient had Corynebacterium growth from ≥2 specimens but
was kept on a broader regimen due to a prior episode of PJI
with P. mirabilis. Therapy was AST-guided in 17 patients, while
the remaining 2 patients were treated empirically. After surgi-
cal intervention, the median duration of IV antibiotics (IQR)
was 6 (6–6.4) weeks.

Of those who underwent 2-stage exchange, the median time
from resection to reimplantation (IQR) was 12 (12–16) weeks,
and the median time from the end of therapeutic IV antibiotics
to reimplantation (IQR) was 8 (6–9) weeks. Following reim-
plantation, 56% (n= 5) of patients in this group were pre-
scribed secondary prophylaxis with oral antibiotics including
minocycline, doxycycline, penicillin V.K., and cefadroxil.

Chronic suppressive antibiotics were instituted in 100% of
patients following DAIR (7/7). In addition, 67% (2/3) of pa-
tients undergoing resection arthroplasty without reimplanta-
tion were considered high-risk for infection relapse and were
transitioned to chronic suppressive antibiotics following
therapy. The agents used for suppression included doxycycline
(n= 2), minocycline (n= 3), linezolid (n= 1), amoxicillin-
clavulanate (n= 1), amoxicillin (n= 1), and trimethoprim-
sulfamethoxazole (n= 1).

Follow-up and Outcome

The median follow-up duration from surgical intervention
(IQR) was 23 (12–46) months for the 19 treated patients.
Eighty-four percent (n= 16) of patients had symptom resolu-
tion during follow-up and remained infection-free after that.

Based on our definition, the remaining 16% (n= 3) of patients
met clinical failure.
Seven patients underwent DAIR as primary management,

and failure occurred in 2 patients (29%). One patient was ini-
tially managed with DAIR after presenting with acute late in-
fection and AST-guided IV antibiotics for PJI secondary to C.
striatum. The C. striatum isolate was resistant to tetracycline
(MIC .8 mcg/mL) but not tested against doxycycline.
Regardless, doxycycline was chosen as a suppressive agent
due to a lack of other oral options. He developed signs of rein-
fection during follow-up and underwent a 2-stage exchange
with intraoperative cultures, again demonstrating C. striatum.
He remained symptom-free after his 2-stage exchange proce-
dure. The second patient who failed in this group presented
with chronic late PJI with C. jeikeium and had a chronic sinus
tract. He had a complicated history of recurrent PJIs, multiple
prior surgical interventions, and lower extremity lymphedema.
The patient opted for DAIR and antimicrobial suppression in-
stead of a more radical approach such as permanent resection
or amputation. He was maintained on suppression with mino-
cycline (MIC, 1 mcg/mL) following DAIR. He was also on
trimethoprim-sulfamethoxazole for prior Serratia marcescens
PJI. He underwent a second DAIR due to persistent drainage,
but intraoperative cultures were negative. He continued to
have a chronically draining sinus tract but was functional and
pain-free.
Antimicrobial suppression following DAIR was challenging.

Two of our patients were suppressed with amoxicillin and
amoxicillin-clavulanate. The former had aC. striatum strain in-
termediately susceptible to penicillin. The patient was switched
to amoxicillin after developing photosensitivity with doxycy-
cline and trimethoprim-sulfamethoxazole. The latter was on
minocycline (Corynebacterium MIC, 8 mcg/mL) suppression
for S. aureus PJI in the contralateral knee, and amoxicillin-
clavulanate (MIC, ≤2/1 mcg/mL) was added to suppress
C. amycolatum PJI. Both patients were cured and remained
infection-free during follow-up. One patient was maintained
on linezolid suppression and subsequently developed acute
kidney injury, hepatitis, and lactic acidosis, all considered relat-
ed to linezolid. The patient was switched to IV vancomycin and

Table 4. Antimicrobial Susceptibility of Corynebacterium Species Causing PJI

Organism PEN CRO VAN MEM DOX SXT CLI LZD CIP ERY RIF GEN TET

C. striatum (n= 13) 0/13 0/13 13/13 5/13 0/5 0/5 1/3 5/5 0/3 1/3 3/3 1/1 0/1

C. jeikeium (n= 3) 0/3 0/3 3/3 0/3 1/1 0/1 … 1/1 … … … … …

C. amycolatum (n=2) 0/2 1/2 2/2 0/2 1/1 1/1 0/1 1/1 … … … … …

Susceptibilities reported as total number of susceptible isolates/total number of tested isolates. The default AST in our laboratory includes penicillin, ceftriaxone,meropenem, and vancomycin.
Additional antibiotic testing was requested for 7 isolates and included doxycycline, trimethoprim-sulfamethoxazole, clindamycin, linezolid, ciprofloxacin, erythromycin, rifampin, and
gentamicin. Additionally, susceptibilities to agents without interpretative guidelines such as amoxicillin-clavulanate, moxifloxacin, levofloxacin, daptomycin, tigecycline, and minocycline
were occasionally ordered (refer to Supplementary Table 2 for MICs).

Abbreviations: CIP, ciprofloxacin; CLI, clindamycin; CRO, ceftriaxone; DOX, doxycycline; ERY, erythromycin; GEN, gentamicin; LZD, linezolid; MEM, meropenem; MIC, minimum inhibitory
concentration; PEN, penicillin; RIF, rifampin; SXT, trimethoprim sulfamethoxazole; TET, tetracycline; VAN, vancomycin.
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had clinical improvement. The patient presented again with
asystole, hypotension, and lactic acidosis within a month and
was transitioned to comfort care without workup or treatment
and died. Finally, of the 2 patients maintained on doxycycline
suppression, MICs for doxycycline were unavailable.
Susceptibility to the tetracycline group is not routinely per-
formed at our institution. However, 1 patient had an isolate
that was tested for tetracycline and was resistant. As previously
discussed, this patient failed doxycycline suppression and had
recurrence of Corynebacterium PJI.

Nine patients underwent a 2-stage exchange as primary sur-
gical management; 1 had an unsuccessful outcome (11%). This
patient had PJI secondary to C. striatum, and his IV antimicro-
bial therapy was empiric due to a lack of AST. He had negative
intraoperative cultures during reimplantation and was not
maintained on secondary prophylaxis. He then developed signs
of reinfection and underwent DAIR, but his intraoperative cul-
tures remained negative. He remained symptom-free after his
DAIR procedure.

Three patients underwent permanent resection arthroplasty
without reimplantation. All were cured without recurrence of
infection.

The total duration of antimicrobial suppression or secondary
prophylaxis varied. Four patients were maintained on oral sup-
pression and 2 on oral secondary prophylaxis until the last day
of follow-up and were meant to continue indefinitely. One pa-
tient in the DAIR group discontinued prophylaxis after a sub-
sequent 2-stage exchange for reinfection with C. striatum.
Repeat intraoperative cultures at the time of reimplantation re-
mained negative, and further oral antibiotics were considered
of no benefit due to resistance. On the other hand, 7 patients
discontinued their antibiotics during follow-up, with no epi-
sodes of treatment failure in this group. The latter group’s me-
dian duration for suppression and prophylaxis (IQR) was 11
(11–12) and 23 (6–29) months, respectively.

Three of our patients died during follow-up. None were di-
rectly related to PJI, outside of the case of lactic acidosis, possi-
bly related to previous linezolid exposure.

DISCUSSION

We highlight several important observations on monomicro-
bial Corynebacterium PJI in our study. Our findings can be
compared with prior series while keeping in mind that earlier
publications included polymicrobial infections; hence, other
pathogens might have altered the clinical course in these stud-
ies and may account for some differences in observations [9,
11–13].

We found a very low prevalence of monomicrobial
Corynebacterium PJI at our institution, consistent with previ-
ous literature [7]. Previous studies from other centers from
the United States, Russia, Argentina, Uruguay, and Germany

also reported a low prevalence of Corynebacterium in hip and
knee PJI (≤2.5% detection rate) [13, 14]. These prior reports,
however, were not restricted to monomicrobial cases. The
pathogenic role of Corynebacterium may be questioned in 6
of our patients, who had growth from only 1 intraoperative
or synovial aspirate specimen. However, all of them met the
2018 ICM PJI definition. We also checked and confirmed
that they met the 2011 Musculoskeletal Infection Society
(MSIS) and 2021 European Bone and Joint Infection Society
(EBJIS) PJI criteria [15, 16]. While we think it is unlikely, it re-
mains possible that these 6 patients represent culture-negative
infection with Corynebacterium spp. reflecting contamination.
Corynebacterium PJI typically presents with indolent chronic

symptoms. Most of our patients experienced PJI-related symp-
toms for weeks to months before presentation, particularly
joint pain. The majority also had delayed or late infections.
Patients rarely presented with systemic symptoms and had a
low prevalence of sinus tract infections despite the chronic na-
ture of infection (5%; n= 1). The chronicity of symptoms was
similarly observed in other series on Corynebacterium PJI [9,
11]. On the other hand, 1 distinguishing finding in prior series
is that a good proportion of Corynebacterium PJIs presented as
early infections (,3 months postimplantation), up to 71% in a
study by Chauvelot et al. from France [9, 17]. This same study
also reported a sinus tract infection in 73% of patients [9]. A
notable limitation from the study by Chauvelot et al. is that
60% of included cases were polymicrobial [9].
C. striatum is the most common species identified in PJI cas-

es. This species accounted for 70% of our isolates. Its relative
prevalence is reflected in the current literature on
Corynebacterium PJI [9, 11, 13]. We also detected C. jeikeium
and C. amycolatum, both of which have also been previously
described to cause PJI [18]. Although not detected in our study,
other Corynebacterium spp. can cause PJI, including C. tuber-
culostearicum and C. simulans [9].
The management of Corynebacterium PJI is quite challeng-

ing due to a limited armamentarium of effective antibiotics to
treat and suppress infection, which is an important take-home
message. The optimal management approach for
Corynebacterium PJI has not been defined. For nonstaphylo-
coccal PJI, The Infectious Diseases Society of America
(IDSA) recommends using 4–6 weeks of pathogen-specific IV
or highly bioavailable oral antibiotic therapy following DAIR
and resection arthroplasty with or without reimplantation
[10]. Chronic suppressive antibiotic therapy can be reserved
for patients with implant retention. The median duration of
IV antibiotics in our series and the use of antibiotic suppression
align well with these recommendations. In addition, secondary
prophylaxis with prolonged courses of oral antibiotics follow-
ing reimplantation was common in our series.
To date, vancomycin and linezolid remain the most effective

agents against Corynebacterium infections, and our AST results
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show reliable susceptibilities to both. Most tested isolates
also exhibited low MICs to daptomycin. On the other hand,
susceptibility to other potential agents such as beta-lactams, tet-
racyclines, trimethoprim-sulfamethoxazole, and fluoroquino-
lones is unpredictable and needs confirmation before use
given the high frequency of resistance. This again highlights
the challenge of choosing an effective oral agent for suppression
following IV therapy. Our AST results are compatible with
those reported by Chauvelot et al., except for higher susceptibil-
ities to tetracycline detected in their series [9]. In line with the
findings above, IV vancomycin is the most reported antibiotic
for treating Corynebacterium PJI [9, 11–13] and is the drug of
choice in our center.

Linezolid is an effective alternative with proven clinical effi-
cacy against several multiresistant gram-positive pathogens, in-
cluding Corynebacterium spp. [19, 20]. Nonetheless, it is
associated with a relatively high incidence of reported adverse
events, particularly severe cytopenias. In our series, linezolid
was used for suppression in only 1 patient, who subsequently
developed lactic acidosis. Lactic acidosis is an uncommon but
potentially serious complication of linezolid therapy [21]. A
longer duration of therapy (.6 weeks) is considered a risk fac-
tor for lactic acidosis [21]. Therefore, physicians remain cau-
tious about prescribing prolonged courses of linezolid.
Existing data show that therapeutic drug monitoring may
have a role in minimizing linezolid-induced toxicity. The rela-
tionship between exposure and toxicity has mainly been estab-
lished for linezolid-induced thrombocytopenia, and more
studies are needed to better define thresholds for other adverse
events [22]. Physicians may need to consider linezolid with
close monitoring, but a careful risk–benefit discussion with
the patient is advised.

IV daptomycin is another alternative or last-resort drug for
treating multiresistant gram-positive pathogens [23].
Daptomycin is overall better tolerated than linezolid.
Therefore, in our center, IV daptomycin has been used in place
of IV vancomycin to treat Corynebacterium PJI in patients with
contraindication to the latter. IV daptomycin has also been
used, yet infrequently, in prior Corynebacterium PJI series [9,
13]. All tested isolates in our series had favorable daptomycin
MICs except for 1 isolate with MIC ≥256 mcg/mL. However,
the emergence of high-level daptomycin resistance (HLDR; de-
fined as MIC ≥256 mcg/mL) in clinical Corynebacterium iso-
lates after exposure to daptomycin has been reported, similar
to other gram-positive pathogens [24]. This has been chiefly de-
scribed with C. striatum, where sequential clinical specimens
from few reported cases exhibited emergence of HLDR during
daptomycin therapy [23, 25, 26]. It was also demonstrated in
vitro, where 90%–100% of C. striatum isolates developed
HLDR after daptomycin exposure [23, 27]. The emergence of
HLDR has also been described in other species, includingC. jei-
keium and C. amycolatum [27]. After 24 hours of in vitro

daptomycin exposure, 12% of 119 non-striatum isolates devel-
oped HLDR [27]. The effect of this phenomenon on clinical
outcomes remains unclear. Reported cases of cardiac device in-
fection showed the emergence of HLDR at the time of clinical
worsening during or after a course of daptomycin [25, 26].
Whether such events could occur in PJI cases remains to be
seen. In our series, 3 patients were treated with daptomycin,
2 of whom were cured, while 1 failed due to chronic sinus tract
infection.
Several new antibiotics with good gram-positive activity

were made available over the last 2 decades to treat skin and
soft tissue infections [28]. These include delafloxacin, omada-
cycline, tedizolid, dalbavancin, telavancin, oritavancin, and
eravacycline, which are available in either oral or IV formula-
tion. Good in vitro activity against Corynebacterium spp. has
been shown for telavancin, dalbavancin, oritavancin, eravacy-
cline, and tedizolid [9, 27, 29–32]. Unfortunately, the use of
these newer drugs against Corynebacterium infections is still
limited due to lack of clinical experience and the absence of
data on in vivo efficacy.
DAIR might be an appropriate approach in patients with

acute Corynebacterium PJI or early infections who meet other
criteria suggested by IDSA guidelines. However, the choice de-
pends on the availability of an oral agent for chronic suppres-
sion to follow the 6-week therapeutic course [10]. Resection
arthroplasty, with or without reimplantation, may be the best
chance for infection eradication, but it can be associated with
significant morbidity. Prior series suggest that failure rates
can be high with both types of surgical intervention [9, 13].
Pannu et al. reported failure in 40% and 56% of patients with
C. striatum PJI who underwent DAIR and implant explantation
with or without reimplantation, respectively [13]. Chauvelot
et al. detected failure in 56% of patients with
Corynebacterium PJI while reporting optimal surgical interven-
tion in 93% of the entire cohort [9].
In contrast to both series, we found amuch lower failure rate.

Only 15% (n= 3) of our patients failed during follow-up. This
is true despite having a median follow-up that is similar to and
longer than that of Pannu et al. and Chauvelot et al., respective-
ly [9, 13]. In our study, DAIR was primarily restricted to pa-
tients with acute infections, except for 2 patients with chronic
late infections. Therefore, this surgical management could be
considered appropriate for certain patients. Factors leading to
a higher failure rate in the prior series are unclear. Multiple fac-
tors could have played a role, including the polymicrobial na-
ture of some infections in these prior studies.

CONCLUSIONS

Monomicrobial Corynebacterium PJI is a rare entity yet chal-
lenging due to limited clinical experience and limited options
for antimicrobial therapy and suppression. Nonetheless, we
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saw a more favorable outcome than the previous studies; the
strict inclusion of monomicrobial infections likely accounts
for that. Our study design and sample size remain a significant
limitation, and we encourage the reporting of more such cases
to enrich the scarce literature. Based on our review, selected pa-
tients may benefit from DAIR; however, verification of AST for
durable chronic suppression options is critical. We also high-
light the need to expand our armamentarium against
Corynebacterium by testing the efficacy of newer antibiotics
made available over the last 2 decades.
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