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INTRODUCTION:  Vancomycin  is  one  of the most  widely  used  antibiotics  for  the  treatment  of serious
infectious  caused  by methicillin-resistant  Staphylococcus  aureus  (MRSA).  However,  reduced  susceptibil-
ity  of  S.  aureus  to vancomycin  has  been  observed  in  recent  years.  We  report  on  a  case  of  vancomycin
resistant  methicillin-resistant  Staphylococcus  aureus  (VRSA)  enteritis  after  colon  reconstruction  followed
by  esophagectomy  and  completion  gastrectomy,  with  extended  lymph  node  dissection  for  esophageal
squamous  cell  carcinoma.
PRESENTATION  OF  CASE:  A  66-year  old  male  was referred  to  our hospital  for  esophageal  carcinoma  of  clin-
ical stage  T3  N0  M0,  Stage  IIA.  From  the  postoperative  day  3, the patient  reported  heavy  watery  stools  on
more  then  10  occasions  and high  fever,  and  was  diagnosed  with  the  methicillin-resistant  Staphylococcus
aureus  (MRSA)  enteritis.  We  administered  vancomycin  to treat  the  enteritis,  although  a  subsequent  stool
culture  indicated  VRSA  instead  of MRSA. Rifampincin  treatment  was  initiated  and  the  patient’s  symptoms
improved.

DISCUSSION:  In this  case  report,  this  patient  underwent  esophagectomy,  total  resection  of  the gastric
remnant,  and  colon  reconstruction,  and  it is likely  that  methicillin-resistant  Staphylococcus  aureus  (MRSA)
from  the  upper  airway  system,  which  is not  exposed  to gastric  acid,  proliferated  in the interposed  colon
and  resulted  in  MRSA  enteritis.
CONCLUSIONS:  Rifampicin  represents  an  effective  treatment  strategy  for postoperative  VRSA  enteritis.

©  2018  Published  by  Elsevier  Ltd on  behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
. Introduction

Staphylococcus aureus resistant to many antibiotics were iso-
ated from several sources in the 1980s in Japan, and postoperative

ethicillin-resistant Staphylococcus aureus (MRSA) enteritis has
een prevalent since 1983 with a reported mortality of approx-

mately 10% [1]. Vancomycin is one of the most widely used

ntibiotics for the treatment of serious infectious caused by MRSA.
owever, reduced susceptibility of S. aureus to vancomycin has
een observed in recent years. In this case report, we  describe the

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; WBC, white
lood cell; CRP, C-reactive protein; POD, postoperative day; VRSA, vancomycin resis-
ant methicillin-resistant Staphylococcus aureus;  UICC, Union Internationale Contre
e  Cancer; TNM, tumor node metastasis; ABK, arbekacin; LZD, linezolid; DAP, dapt-

ycin.
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under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

challenges in treating a patient with vancomycin-resistant MRSA
enteritis after total resection of the gastric remnant, extended
lymph node dissection, and colon reconstruction. However, we suc-
cessfully treated the intractable VRSA using combination therapy
of vancomycin and rifampincin.

This work has been reported in line with the SCARE criteria [2].

2. Presentation of case

A 66-year-old male with dysphagia was referred to our hospi-
tal for evaluation because of suspected esophageal carcinoma. He
had previously undergone distal gastrectomy for a gastric ulcer at
the age of 28 years. A routine preoperative throat swab culture was
negative for MRSA. Endoscopy and an upper gastrointestinal series
revealed a type 3 tumor on the right wall of the middle third of the
esophagus (Fig. 1a). Tumor biopsy indicated moderately differen-

tiated squamous cell carcinoma in the thoracic middle esophagus.
Computed tomography scanning showed no lymph node metasta-
sis and no tumors in other organs, such as the liver and lungs. A
colonoscopy was  performed, and no abnormality was found. The
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ig. 1. a) Endoscopic examination revealed a localized ulcerative and infiltrative tum

linical stage of the carcinoma was T3 N0 M0,  Stage IIA (Union
nternational Cancer Control [UICC] tumor node metastasis system
TNM] classification) [3]. We  initiated neoadjuvant chemotherapy,
ccording to the Japan Clinical Oncology Group clinical practice
uidelines, comprising two cycles of cisplatin plus 5-fluorouracil
or a total of two courses every 3 weeks. Cisplatin was  adminis-
ered at a dose of 80 mg/m2 by 2-h intravenous drip infusion on
ay 1; 5-fluorouracil was administered at a dose of 800 mg/m2/day
y continuous infusion on days 1–5. We  performed right thora-
otomy esophagectomy, total resection of the gastric remnant,
-field lymph node dissection, and colon reconstruction via the ret-
osternal route. Surgery lasted 400 min  and no complications were
eported.

On postoperative day (POD) 3, the patient had high fever and
atery stools (Fig. 2). Serum laboratory results showed acute

nflammation. Although a stool culture was negative for Clostrid-
um difficile toxin and MRSA, we strongly suspected MRSA enteritis
nd initiated vancomycin treatment (2000 mg/4×) via feeding tube.
he patient’s symptoms and laboratory data improved temporar-

ly but worsened after POD8. The laboratory investigation revealed
he white blood cell count of 14,400/mm3 and C-reactive protein
evel of 13.35 mg/dL, indicating an acute infection, and a stool cul-
ure was positive for MRSA on POD10. We  added metronidazole

ig. 2. Clinical course of this case.
bbreviations: WBC; White Blood Cell, CRP; C-reactive protein, POD; Postoperative Day, 
 cm from the incisors. b) The preoperative CT scan revealed no swollen lymph node.

(500 mg/1×) via feeding tube. The patient’s feces count was over 20
times per day, and his serum sodium levels and blood pressure were
decreased so we administrated extracellular fluid (>3000 mL/day).
Although the MRSA identified by stool culture was  shown to be
susceptible to vancomycin (Fig. 3), the patient’s symptoms failed
to improve. On POD 24, another stool culture was performed and
shown to be MRSA resistant to vancomycin. Given the subse-
quent diagnosis of VRSA enteritis, treatment was changed from
vancomycin (2000 mg/4×) plus metronidazole (500 mg/1×) to van-
comycin (2000 mg/4×) plus rifampicin (600 mg/4×) from POD  24.
The patient’s symptoms and laboratory data were improved from
POD 26, and a stool culture was negative for MRSA on POD 30. The
patient was discharged on POD 82, and a follow-up colonoscopy
3 months after discharge showed no abnormalities. At the time of
writing, the patient is alive – 5 years after surgery.

3. Discussion

MRSA enteritis should be considered a possible postoperative

complication after gastrointestinal surgery. MRSA and C. difficile
are important bacterial causes of postoperative enteritis. The clin-
ical manifestations of MRSA enteritis range from mild to fatal, and
some patients that receive postoperative third-generation cephem

MRSA; Methicillin-Resistant Staphylococcus aureus.
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ntibiotics go on to develop MRSA enteritis [4]. Postoperative MRSA
nteritis is characterized by heavy, watery diarrhea, abdominal
istention, and high fever, which appear on the second or third
ostoperative day, and oliguria, hypotension, hypoxia, and promi-
ent leukopenia are subsequently observed. Gastrectomy is a risk

actor for postoperative MRSA enteritis [5], as MRSA cannot sur-
ive in conditions below pH 4.0. MRSA in the upper respiratory
ystem has been reported to transfer readily to feces in the low-
cid stomach conditions resulting from H2 blocker therapy. In this
ase, this patient underwent esophagectomy, total resection of the
astric remnant, and colon reconstruction, and it is likely that MRSA
rom the upper airway system, which is not exposed to gastric acid,
roliferated in the interposed colon and resulted in MRSA enteritis
6,7].

The antibiotics commonly used to treat MRSA are arbekacin
ABK), vancomycin (VCM), linezolid (LZD), and daptmycin (DAP)
8], although MRSA appears to have reduced susceptibility to VCM.
CM minimum inhibitory concentration (MIC) for MRSA strains
as been shown to increase over time, referred to as ‘MIC creep’
9]. Although vancomycin has been used as the standard therapy
or MRSA infections to date, Staphylococcus isolates with decreased
usceptibility to VCM (i.e., VRSA) have been reported.

VRSA is a rare, multidrug-resistant bacterium which first
merged in 2002 [10]. VRSA arises from MRSA through the transfer
f vancomycin resistant genes on the vanA operon to S. aureus [11].
RSA is defined as S. aureus with vancomycin MIC  above 16 �g/mL.
hen vancomycin therapy is unsuccessful, several antibiotic com-

ination therapies have the potential to be effective [12], although
here is no standard therapy for VRSA described at present.

In this case report, we describe the effectiveness of a com-
ination of vancomycin and rifampincin for VRSA enteritis. The
usceptibility of the MRSA biofilm to vancomycin and rifampincin
as enormous in-vivo investigation [13]. Salem et al. previously

eported that rifampicin demonstrated higher efficacy than van-
omycin against the MRSA biofilm [13]. This may  be attributed
o rifampicin’s lower molecular weight and less complex struc-
ure, which enables higher penetration through the biofilm matrix
ompared with vancomycin. Studies using combination treatment
f vancomycin and rifampicin revealed antagonism at all concen-
rations with an interaction index as appreciably higher than 1,
ndicating strong antagonism between the two agents against the

RSA biofilm [14].
. Conclusions

In our case, the patient had a high risk for MRSA enteritis
ecause of his esophagectomy, remnant gastrectomy, and colon
X.

reconstruction. We  successfully treated his postoperative VRSA
enteritis by early initiation of combination therapy of vancomycin
and rifampicin. This strategy may  therefore represent an effective
treatment choice for postoperative VRSA enteritis.
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