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Case Report
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Abstract
Introduction: Vancomycin-resistant Enterococcus (VRE) infection of prosthetic joints is an unusual infection. When it does occur,
it is difficult to treat, as treatment options are limited and often fraught with difficulties.
Case Report: We present a case of a patient with a VRE-infected total knee arthroplasty that was treated with a two-stage revision
along with six weeks of intravenous and intraarticular daptomycin with a good outcome.
Conclusions: A protocol for treating VRE in prosthetic joint infections has yet to be established and further randomized controlled
studies are warranted for the management of such infections.
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1. Introduction
Total joint arthroplasty is becoming a commonly used
surgery in the ageing population, providing for pain relief and increased mobility. From 2000 to 2009, rates of
knee replacement in the United States nearly doubled, increasing from about 120 to 215 per 100,000 people (1). Infection, however, poses one of the greatest risks of failure, found in 0.5% to 3% of patients (1-3). Within the veterans health administration, 43% of readmissions in the
year post hip or knee arthroplasty are caused by infection (4). Risk of failure increases substantially if the infection is caused by a multidrug-resistant (MDR) organism, including methicillin-resistant Staphylococcus aureus (MRSA) and vancomycin-resistant Enterococcus (VRE).
Failure rates of arthroplasty in cases of MDR bacteria range
from 24% to 82% (5-8).
While substantial literature exists describing prosthetic joint infections (PJI) caused by MRSA, less has been
written covering VRE (7, 9). We present a case of VRE affecting a total knee arthroplasty (TKA) that was treated with a
two-stage revision along with intravenous and intraarticular daptomycin for a 6-week period with a good outcome.
2. Case Presentation
A 72-year-old female with a history of diabetes mellitus,
hypertension, and osteoarthritis who underwent a right
TKA 3 years prior to presentation was seen by her physician

for pain, swelling, and tenderness to the knee. At the time
of her examination, her temperature was 100.2F, blood
pressure was 124/76 mm Hg and pulse was 96 bpm. Pertinent findings on exam included an ill-appearing woman
with an edematous knee and significant tenderness to the
joint. There was also evidence of a synovial effusion. The remaining physical examination was unremarkable. Laboratory findings were significant for an erythrocyte sedimentation rate (ESR) of 56 mm/h and C-reactive protein (CRP)
of 5.6 mg/dL.
Arthrocentesis of the affected joint revealed turbid synovial fluid with a leukocyte count of 34.202 cells/mm3 and
red blood cell count of 124 cells/mm3 . Cultures of the aspirated fluid were negative. She was taken to surgery and
underwent an incision and drainage with a change of the
polymer and subsequent treatment with ceftriaxone 2 g
daily for 6 weeks. Despite the prolonged course of antibiotics, she continued to have pain and persistent elevation
of her ESR (68 mm/h) and CRP (4.4 mg/dL).
Eight months after the incision and drainage, she was
taken back to surgery for a two-stage revision of the knee,
upon which synovial fluid cultures showed heavy growth
of VRE. At this time, she was clinically ill-looking. Her
temperature was 101.1F, blood pressure 98/78 mmhg, and
pulse 102 bpm. The knee was swollen, tender, and drained
serosanguineous fluid. A Hickman catheter was placed in
the joint, and the patient was administered 100 mg daptomycin daily in 2 cc saline intraarticularly as well as 4
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mg/kg/day intravenously. This was done for a total of six
weeks. Serial cultures from the Hickman of the synovial
fluid did not show regrowth of the VRE. Four weeks into
treatment, ESR and CRP were 24 mm/h and 2.3 mg/dL, respectively. Follow-up four months later revealed normalization of the ESR and CRP with no evidence of persistence
of the infection.

3. Discussion
Overall lifetime infection rates of prosthetic joints are
up to 3% (1-3). Current options for treating PJI include
open debridement and reimplantation in either one or
two stages (8-10). In addition to surgical intervention, intravenous antibiotics should be administered for approximately six weeks (6, 8, 9). After an initial infection, average failure rate of arthroplasty ranges from 10% to 20%,
depending on the pathogen (2, 10, 11). However, when the
prosthesis is infected with a resistant organism, these rates
increase up to 4-fold (8, 9).
An estimated 3% to 10% of PJI by Gram-positive bacteria are caused by Enterococcus spp. (2). Morbidity and mortality of these infections are higher than with other organisms. One proposal for this is that nearly half of all patients
with VRE infections have at least one comorbidity, including obesity, diabetes mellitus, coronary artery disease, or
chronic kidney failure (2, 12).
VRE infections were first reported in hospital illnesses
in Great Britain in 1988 (13, 14). Since then, increased rates
of these resistant infections are due in part to factors such
as overuse of vancomycin in a variety of clinical settings,
advances in and increased invasiveness of surgical procedures, the general population’s extended life expectancy,
and improved survival of patients with immunodeficiency
(14). Nine phenotypes of VRE have been characterized
to date, leading to resistance caused by both phenotypic
and genotypic variation (14). Resistance to vancomycin is
achieved by receptors with reduced affinity for glycopeptides, resulting in decreased antibiotic binding and ultimately decreased inhibition of bacterial cell wall synthesis
(14, 15).
Due to the difficulty in treating VRE, a two-stage approach has traditionally been recommended for resistant
Enterococcal joint infections. This promotes eradication of
infection and restoration of the joint’s function (2, 8). With
such a procedure, an interim cement spacer is implanted
until a new prosthesis may be inserted (9). Although these
spacers initially allow for high concentrations of intraarticular antibiotics, local concentrations decrease after 3 to
7 days (9, 16). Decreased antibiotic elution over time may
allow for growth of resistant bacteria, which require sus2

tained exposure to high concentrations of antibiotic for
eradication (9, 17).
In addition to surgical management, administration
of intravenous antibiotics, such as daptomycin, has also
been utilized in PJI. Daptomycin has been shown to have
bactericidal activity in treating Gram-positive orthopedicrelated infections at high doses (4 - 6 mg/kg/day) (12, 18).
While substantial reports exist on its use in PJI caused
by MRSA and non-resistant Enterococcus, daptomycin has
been used infrequently to treat VRE-associated PJI (12, 18).
A relatively novel approach to overcome spacers’ limited ability to sustain high concentrations of intraarticular antibiotics involves the placement of catheters within
the joint. This allows for localized delivery of antibiotics,
thereby increasing penetration into the joint space (3, 9).
A one-stage revision with placement of Hickman catheters
allows for higher rates of microbiologic cure, characterized by negative follow-up synovial fluid cultures in patients with susceptible pathogens (3). Most significantly,
the use of catheters supplying intraarticular antibiotics allows possible improvement of arthroplasty salvage rates
and less limb loss, as compared to more traditional twostage revision (3, 19-21).
High levels of antibiotic may overcome the resistance
mechanisms of the bacteria, and thus the minimum inhibitory concentration, without causing systemic toxicity
(3, 20, 21). The concentrations in adjacent bone are also
higher via intraarticular antibiotics as compared to intravenous administration (9, 20, 21). Specifically, intraarticular daptomycin has been used successfully once to our
knowledge for VRE-associated PJI (3). Intraarticular use
of other antibiotics such as linezolid and quinupristindalfopristin is not yet available in the literature.
In our case, intraarticular and intravenous daptomycin were used to treat PJI caused by VRE. Advantages of
this method include the bactericidal action of daptomycin
and ease of antibiotic administration. Disadvantages are
that clear dose recommendations are not yet available for
treating infections using an intraarticular route. Longterm follow-up for VRE-associated PJI are available, but are
small in number (Table 1). These cases are too few to make
definitive recommendations.
In conclusion, while joint arthroplasty can vastly improve the quality of life of the patient, complications related to infection need to be minimized to ensure adequate
benefit of such procedures. Upon reviewing the literature,
a protocol for treating VRE in PJI has yet to be established.
Moreover, antibiotics not approved for use in treating VRE
have been utilized in the past, indicating the need for such
a protocol (11). Notably, a prospective study of over 18,500
cases of total joint arthroplasty within the veterans health
administration showed that as compared to their highJ Arch Mil Med. 2017; 5(3):e12588.
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Table 1. Treatment and Outcomes of vancomycin-Resistant Enterococcus-Associated Prosthetic Joint Infection

Study

Year

Number of Knees

Number of Hips

Underlying
Disorders

Whiteside and
Roy (21)

2016

1

0

CAD

Antony et al. (3)

2015

1

0

Till et al. (22)

2002

0

Ries (11)

2001

2

Antibiotic
Regimen

Number of
Resolved
Infections

Mean Follow-Up,
mo

IV daptomycin 6
mg/kg + IV
ampicillin x 6 w

1

0.25

DM

IA daptomycin
(100 mg daily)

1

6

1

OA

PO linezolid 600
mg BID x 8 w

1

12

0

DM, angina, HTN,
asthma; hepatitis

IV
chloramphenicol 1
g q 6 h x 3 w; PO
doxycycline 100
mg BID x 6 mo

2

9

Abbreviations: CAD, coronary artery disease; DM, diabetes mellitus; IA, intraarticular; IV, intravenous; OA, osteoarthritis.

income and male counterparts, low-income veterans and
women are more likely to develop major complications after joint replacement, including infection of the prosthesis
(4). Thus, this population of veterans is at especially highrisk and would benefit from such treatment protocols.
Moreover, synergistic combinations of antibiotics are
a further possibility in treating these resistant infections.
Success has been shown with the use of daptomycin combined with ampicillin, and in vitro studies with linezolid
combined with minocycline show promise (14, 23). Nevertheless, randomized controlled studies are needed to establish guidelines for surgical and pharmacologic management of VRE in PJI.
Implication
for
health
policy/practice/research/medical education: to our knowledge, we present the first case of intraarticular daptomycin
being used successfully to treat total knee arthroplasty
infected with vancomycin-resistant Enterococcus.
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