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Abstract:

Patients with vancomycin-resistant Enterococcus (VRE) colonization should be managed in an isolation
room with contact precautions. We herein report a patient whose colorectal carriage of VRE was successfully
decolonized using concomitant bowel irrigation with polyethylene glycol, probiotics, and oral antimicrobials,
linezolid and orally-administered daptomycin, for release from isolation and contact precautions. We therefore

would like to suggest a potential strategy for managing patients with VRE colonization.
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Introduction

The prevalence of vancomycin-resistant Enterococcus
(VRE) is increasing worldwide (1, 2), and VRE infections
pose a severe threat to public health. VRE bacteremia is as-
sociated with a higher case fatality and longer hospital stay
than vancomycin-susceptible Enterococcus species (3). Pa-
tients with VRE colonization are managed by implementing
isolation precautions in medical facilities (4). However, reha-
bilitation hospitals and long-term care facilities with exper-
tise in hygiene practices and sufficient paramedical staff that
adhere to these isolation protocols for managing multidrug-
resistant organisms (MDROs), including VRE, are limited in
Japan.

Managing patients who need to be hospitalized following
the detection of an MDRO in a culture specimen is a serious

infection control concern, even though spontaneous decolo-
nization is noted in 48.2% of MDRO colonization cases (5).
VRE decolonization is a potential choice for preventing hos-
pital transmission of VRE. However, efficient decolonization
strategies have not yet been established, although the poten-
tial efficacy of fecal microbiota transplantation (FMT) (6, 7)
and antimicrobial decolonization regimes (8) have previously
been reported.

We herein report a patient treated using concomitant
bowel irrigation with polyethylene glycol (PEG), probiotics,
and the oral administration of the antimicrobials, linezolid
and daptomycin, for VRE decolonization.

Case Report

A 60-year-old man with no relevant medical history was
admitted to Keio University Hospital, a tertiary-care hospital
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with 1,044 beds, for acute aortic dissection involving right
brain infarction. Despite emergency ascending aortic arch re-
placement and extracranial decompression on the day of ad-
mission, he suffered from left hemiparesis and altered con-
sciousness, after which he was bed-ridden and required
nursing care. Two months later, surgical site infection was
observed following skull reconstruction (using thigh fascia
lata), for which the patient was prescribed broad-spectrum
antimicrobial therapy for eight weeks.

The patient was transferred to the rehabilitation hospital a
further two months later. However, he was immediately re-
admitted to our hospital because of vancomycin-resistant
Enterococcus faecium colonization, as confirmed by a rectal
swab culture. Polymerase chain reaction was performed us-
ing Xpert vanA/vanB (Cepheid, Sunnyvale, USA) for the re-
covered VRE colony, and the presence of the vanA gene
was confirmed. The minimum inhibitory concentration of
daptomycin and linezolid for this strain was 2 mg/dL and <
2 mg/dL, respectively. We implemented contact isolation
precautions and checked rectal swab cultures for the clear-
ance of VRE colonization.

The patient needed further rehabilitation to improve his
activities of daily living. However, no rehabilitation hospital
or long-term care facilities would admit him owing to their
lack of expertise in the necessary hygiene practices and in-
sufficient paramedical staff able to adhere to the isolation
precautions. VRE was detected in rectal swab cultures for
one year following re-admission to our hospital. Owing to
the prolonged hospital stay and unsuccessful spontaneous
clearance of VRE, VRE decolonization was considered.

A decolonization protocol was prepared (Figure) by refer-
ring to a previous report (8). The protocol was approved by
the clinical ethics consultation of Keio University Hospital
(2018-13). The patient was isolated in room A before de-
colonization. A naso-duodenal (ND) tube was inserted three
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Protocol for vancomycin-resistant Enterococcus faecium decolonization. PEG: polyethylene

days before decolonization, and a cuff rectum drainage tube
was inserted a day before decolonization was performed by
bowel irrigation with PEG. Two liters of PEG was infused
via the ND tube over six hours to wash out the bowel con-
tents, and we noted that the defecated bowel content was a
clear fluid on the starting day (Day 0). The patient was
bathed with soap and shampoo, and his clothes and linens
were replaced every day. A five-day dose of antimicrobials
against VRE was prescribed that included linezolid 600 mg
twice a day and orally administered daptomycin 8 mg/kg/
day. Enteral feeding was stopped on Day O and restarted on
Day 1.

The patient was transferred to isolation room B after
bathing on Day 1. Removal of the cuff rectum drainage tube
was planned on the evening of Day 0; however, the removal
was deferred to Day 7 due to prolonged diarrhea. Probiotics
administration, involving a mixture of the products derived
from E. faecalis and Bacillus subtilis, Biofermin powder
(Biofermin Pharm, Kobe, Japan) 9 g/day, divided into 3
doses; and Clostridium butyricum, Miya-BM fine granules
(Miyarisan Pharm, Tokyo, Japan) 3 g/day, divided into 3
doses, was initiated after the completion of antimicrobial
therapy. Probiotics were continued until the patient was dis-
charged.

Rectal swab cultures were obtained at planned intervals
starting at one week, one month, three months, and six
months after initiating the decolonization protocol on VRE
Selective Agar (Becton Dickinson, Franklin Lakes, USA).
VRE was not detected in any of the rectal swab cultures de-
spite two-week antimicrobial treatment with cefepime fol-
lowing piperacillin/tazobactam for a urinary tract infection
four months after decolonization. No severe adverse events
were observed during the decolonization process; however,
the removal of the cuff rectum drainage tube was deferred
until Day 7 because of prolonged diarrhea. The introduction
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of this protocol allowed a cost-savings of 1,690,732 yen (ap-
proximately 15,650 USD) per year in gowns and gloves,
which was calculated by multiplying the actual price deliv-
ered to the hospital by the estimated number of gloves and
gowns used in 1 year, while 281,000 yen (approximately
2,600 USD) was spent on instruments and drugs. The num-
ber of gloves and gowns used per year was estimated by
multiplying the average number of gloves and gowns used
per week by 52.

Discussion

We reported our management of a patient who underwent
decolonization of VRE using an antimicrobial method after
an extended period of compliance with contact isolation pre-
cautions and unsuccessful spontaneous VRE clearance. VRE
was not detected in the rectal swab cultures for six months
after decolonization, and no severe adverse events were ob-
served, indicating successful decolonization. Thus, the isola-
tion measures were relaxed. We also saved approximately
1.41 million yen (approximately 13,053 USD) per year by
reducing the use of personal protective equipment for con-
tact precautions after deducting the price of the instruments
and drugs used for decolonization.

Managing patients with VRE colonization is a serious
challenge in infection control. Some studies have suggested
that patient isolation may not be the best measure of pre-
venting infection (9, 10). However, these reports are based
on the endemicity of VRE on different levels. Data from the
Japan Nosocomial Infections Surveillance suggest that the
annual recovery rate of VRE from 2013 to 2018 was <
1% (11, 12). Even a single detection at a facility, irrespec-
tive of whether it causes infectious disease, should be con-
sidered an outbreak. Based on these data, the discontinu-
ation of isolation precautions in Japan should be duly con-
sidered. Owing to the limited number of facilities with ex-
pertise in hygiene and sufficient paramedical staff that
strictly follow isolation precautions in Japan, decolonization
is a meaningful strategy for achieving infection control.

Decolonization of VRE using antimicrobials is challeng-
ing. Selective bowel decolonization is reportedly effective in
only 35% of liver or kidney transplant patients (13). One
study mentioned an improved method that combined antimi-
crobials against Enterococcus spp. with mechanical prepara-
tions of PEG, which is commonly used before colono-
scopy (8). To reduce the total bacterial burden and increase
the probability of successful decolonization, our protocol
was devised by referring to the methods used in a previous
study (8).

Another study reported not only re-colonization of VRE
after hematopoietic stem cell transplantation but also showed
that exposure to antimicrobials may increase the likelihood
of re-colonization (14). Our patient’s rectal swab cultures re-
mained negative despite the administration of piperacillin/ta-
zobactam and cefepime for urinary tract infection four
months after decolonization. This implies that the regimen

followed in this case markedly decreased the intestinal bac-
terial load of VRE. As mentioned in several studies, clear-
ance of VRE colonization is controversial, and it may take
up to three or four consecutive negative cultures one or
more weeks apart to identify
tion (5, 7, 13, 14). Thus, to confirm successful decoloniza-
tion, we obtained rectal swab cultures until six months after
decolonization, as previously reported (6), using a selective
medium with increased sensitivity of detection.

The criteria of which patients should be decolonized and
the strategy of decolonization have not yet been established.
Although there are no reports that clearly indicate how long
an observation period is required to achieve spontaneous
clearance, a previous systematic review showed that sponta-
neous clearance of VRE colonization was seen in half of
cases at 26 weeks from the time of documented coloniza-
tion (15). Another retrospective study showed that 56.8% of
patients with VRE colonization demonstrated clearance
within a median follow-up duration of 382 days (16). There-
fore, if spontaneous clearance is not obtained within 6 to 12
months, it might be reasonable to consider decolonization,
depending on the need. A previous report suggested two
strategies - FMT and an antimicrobial method - for decolo-
nizing VRE (6-8); the advantages of the antimicrobial de-
colonization method may be its simplicity and acceptance
by the patient and family. We presented both options to this
patient, and the family chose the antimicrobial method. The
disadvantage of antimicrobial decolonization is the possibil-
ity of side effects. Daptomycin is not likely to be a problem
because of its low oral bioavailability (17); however, line-
zolid may cause high rates of thrombocytopenia in Japanese
patients after use for more than a week (18). In addition,
further resistant bacteria might emerge due to the use of an-
timicrobials. However, in the present case, the risk of either
of these occurring was not considered high, as both were
administered for only five days.

In conclusion, this report suggests a potential strategy for
decolonizing colorectal VRE to manage patients with VRE
colonization in resource-limited medical facilities.

successful decoloniza-
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