
Reminder of important clinical lesson

Enteral vancomycin and probiotic use for methicillin-resistant
Staphylococcus aureus antibiotic-associated diarrhoea

Elizabeth Nicole Sizemore,1 Kenya Maria Rivas,2 Jose Valdes,3 Joshua Caballero4

1Department of Pharmacy, Rogue Valley Medical Centre, Asante Health System, Medford, Oregon, USA
2Department of Geriatrics, Nova Southeastern University, Fort Lauderdale, Florida, USA
3Department of Pharmacy Practice, Baptist Health Care, Pensacola, Florida, USA
4Department of Pharmacy Practice, Nova Southeastern University, Fort Lauderdale, Florida, USA

Correspondence to Dr Joshua Caballero, jcaballe@nova.edu

Summary
A geriatric patient status post intraabdominal surgery presented with persistent diarrhoea and heavy intestinal methicillin-resistant
Staphylococcus aureus (MRSA) growth after multiple courses of antibiotic therapy. Additionally, swab cultures of the anterior nares tested
positive for MRSA. In order to impede infection and prevent future complications, the patient received a 10-day course of vancomycin oral
solution 250 mg every 6 h, 15-day course of Saccharomyces boulardii 250 mg orally twice daily and a 5-day course of topical mupirocin
2% twice daily intranasally. Diarrhoea ceased during therapy and repeat cultures 11 days after initiating therapy demonstrated negative
MRSA growth from the stool and nares. Further repeat cultures 5 months later revealed negative MRSA growth in the stools and minimal
MRSA growth in the nares. Overall, enteral vancomycin and probiotics successfully eradicated MRSA infection without intestinal
recurrence. Although the results were beneficial treating MRSA diarrhoea for our patient, these agents remain highly controversial.

BACKGROUND
Controversy exists in the literature regarding the use of
enteral vancomycin and probiotics to treat methicillin-
resistant Staphylococcus aureus (MRSA) antibiotic-associated
diarrhoea based on the fear of developing resistance versus
the spread of infection.

CASE PRESENTATION
An 89-year-old Caucasian man was experiencing diarrhoea
during a follow-up visit 2 weeks after the initial admission to
a skills/rehabilitation facility. The patient was admitted fol-
lowing a perforated appendix (status post single port laparo-
scopic appendectomy) where he received multiple courses of
intravenous antibiotics including piperacillin/tazobactam, as
well as oral amoxicillin/clavulanate and nitrofurantoin.
Diarrhoea was initially considered transient based on normal
clinical findings and baseline laboratory values/vitals. As a
differential diagnosis to rule out medication-induced diar-
rhoea, a review of his current home and acute medication
regimen, including any over-the-counter products or herbals,
produced no significant findings. During a follow-up visit
1 week later, the patient continued to experience diarrhoea
with new onset general malaise and reduced appetite result-
ing in weight loss with no dehydration, nausea, vomiting or
abdominal pain.

INVESTIGATIONS
Vitals and laboratory results continued to remain within
baseline with a white blood cell count of 9.8 cells/mm3

and a temperature of 36.7°C. Upon physical examination,
surgical wounds were healing appropriately and a stool
specimen was cultured to rule out infection. Laboratory
reports confirmed that the stool culture contained normal
enteric flora and heavy growth of MRSA susceptible to

clindamycin, linezolid, rifampicin, tigecycline and vanco-
mycin. Additional testing yielded negative results of enter-
ohemorrhagic Escherichia coli toxin, Cryptosporidium
antigen (Ag), Giardia Ag, Shigella spp., Campylobacter spp.
and Clostridium difficile toxins A and B. The patient was
placed on contact precautions, and a swab culture of the
anterior nares was additionally performed, which also
registered positive for MRSA.

DIFFERENTIAL DIAGNOSIS
It has been well documented that antibiotics place select-
ive pressure on microflora and, as a result, people exposed
to antibiotics may develop diarrhoea within 8 weeks of
therapy.1 2 Antibiotic-associated diarrhoea (AAD) has been
described as a patient-specific inflammatory infection
which ranges in severity from diarrhoea (defined as an
increase in frequency of ≥3 bowel movements per day
with a decrease in consistency) with no additional com-
plications to debilitating forms, such as colitis.3 4 Data
estimate that AAD affects 3–29% of hospitalised patients
receiving antibiotics, but only 33% are diagnosed as C dif-
ficile infections.5 Evidence that certain MRSA strains can
cause diarrhoea and are enterotoxin-producing demon-
strates a need to recognise MRSA as a possible causative
agent of AAD.5 6 Stool specimens testing positive for
MRSA establishes MRSA colonisation; however, it does
not necessarily indicate MRSA AAD.5 According to Boyce
et al5 the following is necessary to classify MRSA AAD:
negative stool assay for C difficile, no other identified
enteric pathogen, diarrhoea unrelated to medications,
heavy growth of MRSA in stool, and little or no normal
flora. Additionally, MRSA diarrhoea produces ‘greenish’
stools in the majority of patients.5 7 If the diagnosis of
MRSA AAD is established, enteral vancomycin may be
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the drug of choice since it has been shown to rapidly
resolve the infection.5 7

TREATMENT
The patient was started on enteral vancomycin 250 mg
orally every 6 h for 10 days and mupirocin 2% applied to
the anterior nares twice daily for 5 days. In addition, a
probiotic (Florastor, Blocodex, Inc., Gentilly, France)
250 mg orally twice daily was prescribed during vanco-
mycin treatment to restore the intestinal flora for 15 days.

OUTCOME AND FOLLOW-UP
Diarrhoea ceased during therapy. Repeat cultures 11 days
after the initiation of therapy demonstrated negative
MRSA growth from the nares and stool. The patient was
released from the rehabilitation facility and discharged to
his primary residence. Stool and nares cultures repeated
5 months later demonstrated negative MRSA growth in
the stool and mild MRSA colonisation in the nares.
Despite the recurrent minimal MRSA colonisation in the
nares, the eradication of MRSA from the intestines
appears successful in the long term.

DISCUSSION
Antibiotic use
Staphylococcus aureus, a Gram-positive bacteria, is often
present in the normal flora of the intestinal tract, skin,
and nose of humans.8 Various organisms with multidrug
resistance have been isolated, but none are more prevalent
than MRSA.8 The rates of MRSA infection and colonisa-
tion continue to rise particularly among the elderly (age
>65 years old), Africans Americans and males.9

Transmission of MRSA occurs readily in facilities fre-
quented by patients who are carriers (eg, rehabilitation
centres, nursing homes and dialysis centres).10

Colonisation with MRSA should not be considered benign
in the elderly since it is associated with increased mortal-
ity in nursing home patients.10

Once colonised patients are identified in healthcare
facilities, the patient is isolated and placed on contact pre-
cautions to reduce transmission.11 Patients heavily colo-
nised in the intestines produce a higher concentration of
bacteria on contaminated surfaces and even diligent hand-
washing may reduce but not eradicate MRSA.12 Using
multiple barrier precautions (eg, gloves, gowns and hand-
washing) and environmental decontamination has proved
beneficial when reducing the transmission of patho-
gens.1 13 However, MRSA prevalence continues to increase
despite current methods of infection control.14 The high
level of compliance required by healthcare providers, as
well as time-constraints and increased costs, may reduce
the effectiveness and implementation of infection control
procedures in healthcare facilities.15–17 As a result, other
methods may need to be considered to prevent MRSA
transmission.

Decolonisation, eradicating MRSA from the source, has
become controversial and many question the benefits versus
the risk in reducing the prevalence of the bacteria in mul-
tiple areas (ie, intestinal regions, nares and topical). The
anterior nares are often regarded as the primary site of
MRSA colonisation and active surveillance cultures of the
nostrils are typically obtained when patients travel between

healthcare facilities or hospital wards.1 18 According to the
Infectious Disease Society of America (IDSA),19 decolonisa-
tion strategies, including the application of nasal and topical
medications, are not generally recommended unless the
colonised patient is experiencing systemic symptoms or
experiences recurrent skin and soft tissue infection despite
adequate measures. Despite this recommendation, many
institutions continue to decolonise patients with nasal and/
or topical medications.20–23 Topical mupirocin 2% is widely
regarded as the most effective agent when applied intrana-
sally to decontaminate MRSA nasal carriage; however,
recent reports suggest mounting resistance.8 12 21 24

Intranasal mupirocin 2% as monotherapy should not be
used in patients colonised at multiple sites as it has shown
poor efficacy at non-nares sites, and patients were signifi-
cantly more likely to experience persistent colonisation
likely due to self-inoculation.12 25 Therefore, decolonised
patients should receive therapy directed at each specific
MRSA-positive site.

Current recommendations suggest that surveillance
culture of the anterior nares is not enough to identify
patients carrying MRSA, as the perianal or rectal region has
a higher sensitivity owing to the shedding of the pathogen
from stool to skin.1 14 25 26 Boyce et al11 identified over 150
previously unrecognised patients (MRSA-negative nares
culture) with intestinal MRSA colonisation by rectal swab
and stool culture. However, routine stool sampling is not
recommended and should only be screened when diarrhoea
is present.11

Intestinal decolonisation, also called intestinal decontam-
ination or Selective Digestive Tract Decontamination
(SDD), involves using oral non-absorbed medications to
remove a specific pathogen or groups of pathogens cultivat-
ing in the intestines to circumvent the possibility of future
infections in high-risk patients.1 Regimens historically
contain agents impeding Gram-negative and fungal organ-
isms that significantly reduced endogenous infections com-
pared to oropharyngeal decontamination and standard
care.14 27 However, SDD remains controversial.28 29 A 2003
Cochrane review of six studies found no benefit in using
oral antimicrobials for routine decolonisation and suggested
that there may be adverse reactions from systemic agents
including rifampin and trimethoprim-sulfamethoxazole
(TMP-SMX).20 Consequently, the IDSA recommends oral
agents only for active infections of MRSA and suggests
combining rifampin with doxycycline or TMP-SMX.19

Recently, proponents of SDD have recommended the
addition of enteral vancomycin to the SDD regimen in
order to eliminate the primary source of colonisation
leading to endogenous MRSA infections in at-risk patients
and reduce transmission to other patients.12 14 Enteral
vancomycin is rarely absorbed in the blood, thereby provid-
ing a higher concentration in the stool and a means to
eliminate MRSA from the intestinal flora.30 Multiple
studies have demonstrated that the use of enteral vanco-
mycin in eradicating MRSA from the intestines is safe and
effective in various patient populations.5 12 24 26 29 30

On the contrary, the Hospital Infection Control Practices
Advisory Committee, in collaboration with the Centre for
Disease Control and Prevention, specifically recommend
against the use of oral vancomycin in SDD to limit the
emergence of vancomycin-resistant enterococci (VRE) and
vancomycin-intermediate S aureus (VISA).29 Additional
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opponents of enteral vancomycin in accordance with SDD
suggest that decolonisation may exacerbate antibiotic resist-
ance.18–20 31–33 Intravenous agents, including vancomycin,
produce fluctuating faecal concentrations following bilary
excretion.28 29 Therefore, resistance may be formed in the
intestine by the presence of low antibiotic concentration,
which eliminates sensitive flora leading to overgrowth of
antibiotic-resistant organisms.28 29 A meta-analysis con-
cluded that prior exposure to the intravenous use of vanco-
mycin (but not oral) is modestly associated with VRE
colonisation.13 15 24 Additionally, studies involving two colo-
nised MRSA patients with concurrent C difficile infections
reported incomplete eradication of MRSA and an increase in
VRE concentrations after therapy with enteral vancomycin
125 mg every 6 h.18 34 Even though these studies used a
vancomycin dosing regimen that was therapeutic for C
difficile infections it did not produce the intended effect.35

Alternatively, studies that orally administered 2 g/day of
vancomycin provided complete eradication of MRSA and
failed to substantiate any resistance.12 28 The absence of
resistance may be explained by the high faecal concentration
produced from utilising 2 g/day of enteral vancomycin,
which far exceeds the minimum-bactericidal concentration
of VISA and VRE.26 Some disregarded the lack of resistance
reported in such studies as short-term effects that did not
account for the development of resistance over time.
However, recent long-term prospective studies demonstrate
that enteral vancomycin does not produce de novo develop-
ment of VRE or VISA resistance and may be considered
as a treatment option in vulnerable populations
(eg, elderly).14 26 28

Eliminating MRSA from the intestines or nares is not
always cited as successful or long lasting. One study
demonstrated that 48% of those who underwent nares
decolonisation were culture positive after 6 months.31

Many proponents of giving enteral vancomycin for SDD
cite the recurrence rates; however, recurrence varied
greatly by the dosing regimens. In addition to those
studies administering 2 g/day, Maraha et al24 completely
eradicated MRSA colonisation in all subjects and demon-
strated a lack of recurrence during a 1-year follow-up
period with a regimen of oral vancomycin solution
250 mg every 6 h for 5 days, topical intranasal mupirocin
2%, bathes with povidone-iodine shampoo, along with
strict isolation and barrier precautions until two consecu-
tive negative MRSA cultures were obtained.

When evaluating our case, active surveillance measures
were not conducted when our patient was transferred
from the hospital to the rehabilitation centre. Therefore,
the stool culture for the persistent diarrhoea was the
primary means of determining that our patient was colo-
nised with MRSA. Isolation methods and barrier protec-
tions were initiated appropriately after the positive MRSA
stool culture; however, active surveillance cultures of nares
and perianal swabs should have been utilised to reduce
subsequent hand contamination with MRSA. Since sur-
veillance cultures were not performed and the patient was
not previously classified as an MRSA carrier, the origin of
the transmission of MRSA is unknown. We hypothesise
that the patient contracted MRSA in the hospital ward
and the heavy growth of MRSA predominated with anti-
biotic use. During the 8 weeks postantibiotic use, persist-
ent diarrhoea (≥14 days) led us to consider the possibility

of AAD. In light of the evidence of heavy MRSA growth
and negative results of other causative pathogens includ-
ing C difficile, we felt that the patient was infected with
MRSA AAD.

The decision to treat our patient with enteral vanco-
mycin was multifaceted. Owing to an age >65, an
increased risk for systemic infection from recent intestinal
surgery (in which the appendix was perforated), and the
need to reduce transmission to other patients, we decided
to treat the patient with enteral vancomycin and topical
intranasal mupirocin 2%. From past experience in treating
C difficile infections and studies that demonstrated enteral
vancomycin is safe and effective, it was extrapolated that
enteral vancomycin may be sufficient in removing the
MRSA pathogenic cause of diarrhoea and prevent possible
endogenous infections. The dosing regimen utilised
(250 mg orally every 6 h) was based on the success of
Maraha et al, which completely eliminated MRSA colon-
isation and prevented recurrence.24 However, it appears
that 2 g/day (500 mg orally every 6 h) may be a better
treatment option based on the majority of clinical trials
using this higher dosage.12 26 28–30 The patient did experi-
ence recurrent MRSA colonisation in the nares 5 months
after therapy, which is consistent with previous data sug-
gesting almost 50% recurrence rate 6 months later.31

However, since no additional complications are present
and he has returned to living independently, the nares col-
onisation will not be treated at this time. Overall, oral
vancomycin therapy effectively eradicated MRSA from
the intestines, as demonstrated by two negative MRSA
stool cultures 11 days and 5 months after the initiation of
therapy, from a high-risk patient. Although controversy
exists, we offer additional evidence supporting the use of
enteral vancomycin for MRSA AAD in high-risk patients.

Probiotic use
Probiotics, which contain live, non-pathogenic bacteria or
yeast, may restore and maintain microbial balance in the
intestines after antibiotic use.36 Multiple meta-analyses
determined that concurrent administration of probiotics
with antibiotics resulted in a reduced frequency of diar-
rhoea.37 The American College of Gastroenterology also
recommends probiotics in the treatment regimen of AAD.38

While multiple probiotics are available, Saccharomyces boular-
dii (Florastor) provides the strongest evidence and may add-
itionally prevent AAD recurrence when administered with
high-dose oral vancomycin (2 g/day).36 37

Whereas data appear to support the use of probiotics,
their use in AAD therapeutic regimens is also controver-
sial. Some national guidelines and organisations (eg, IDSA
and Society for Healthcare Epidemiology of America) are
cautious about recommending an agent which is not con-
sidered a drug.36 39 Probiotics are currently considered
dietary supplements by most countries and do not fall
under the same regulations as prescription medications.39

Some probiotic agents, such as Florastor, are manufac-
tured by established pharmaceutical companies with
quality-controlled protocols. However, other probiotic
agents contain fluctuating concentrations and microorgan-
ism strains different from that stated on the label.37

Additionally, probiotics are highly contraindicated in
high-risk populations (eg, immunocompromised, critically
ill and central venous catheter) owing to the increased
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risk for developing fungemia and bacteraemia.36 39

However, postmarketing studies have demonstrated that
probiotics appear to be safe with mild tolerable side
effects (eg, bloating, flatulence, constipation and thirst) in
non-high-risk populations.36 39

Our patient did not meet the criteria for a patient at
high risk of developing fungaemia. Furthermore, we felt
that our patient would benefit from the supporting
evidence that S boulardii may reduce the frequency of diar-
rhoea and AAD recurrence. This led us to administer
S boulardii (Florastor) 250 mg orally twice daily for a
15-day course with concurrent oral vancomycin.

Learning points

▸ Vulnerable patient populations for methicillin-resistant
Staphylococcus aureus (MRSA) colonisation and
infection include: elderly, males, African Americans
and those in facilities frequented by multiple patients
(eg, rehabilitation centres and nursing homes).

▸ A stool culture positive for MRSA without any
identifiable antibiotic-associated diarrhoea (AAD)
characteristics may represent colonisation and does
not warrant therapy.

▸ MRSA AAD is typically characterised by diarrhoea
unrelated to medications, recent antibiotic use (within
8 weeks), negative stool assay for Clostridium difficile,
no other identified enteric pathogen, heavy growth of
MRSA in stool and little or no normal flora.

▸ Recent data suggest that treatment with oral
vancomycin (500 mg by mouth every 6 h) does not
demonstrate multidrug resistance and appears to be a
safe and effective treatment in MRSA AAD when used
appropriately.

▸ Caution is warranted when using topical mupirocin 2%
to treat MRSA nares colonisation, since studies
suggest it may cause resistance and recurrence
(∼50%) of MRSA colonisation in the nares.

▸ Probiotic use (eg, Saccharomyces boulardii 250–
500 mg orally twice daily) may be beneficial in select
patient populations when given concurrently with
antibiotics. However, caution is warranted as these
agents are considered as supplements and not
regulated as drugs.
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