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VRE (耐萬古霉素腸球菌) – Some facts … 

 Enterococci live in our intestines and on our skin, usually 
without causing disease 

 Some patients contract  VRE more easily:  
◦ Those who have been previously treated with the antibiotic 

vancomycin or other antibiotics for long periods of time.  

◦ Hospitalized patients, particularly when they receive antibiotic 
treatment for long periods of time.  

◦ People with weakened immune systems such as patients in intensive 
care units, or in cancer, haematology or transplant wards.  

◦ Patients who have undergone surgical procedures such as abdominal 
or chest surgery.  

◦ Patients with medical devices that stay in for some time such as 
urinary catheters or central intravenous (IV) catheters.  

 Most cases are asymptomatic carriers, but colonized 
individuals are at an increased risk of developing  VRE 
infection (relative risk of 3). 

 Most common infections being the urinary tract, surgical 
wounds, and/or bloodstream infecton. 



VRE (耐萬古霉素腸球菌) – Some facts … 

 Mortality of VRE bacteremia is approximately twice that of 
vancomycin sensitive Enterococcal (VSE) species (36.6% with 
VRE versus 16.4% with VSE). 

 Non-human reservoir: animals, poultry, relate to use of 
growth promoter avoparcin (Europe) 

 There are limited treatment options:  
◦ Linezolid, Synercid (not for E. faecalis) 

◦ Daptomycin 

◦ Doxycycline, fosfomycin (UTI) 

 Absence of decolonization protocol:  
◦ ?Use of oral Ramoplanin (a non absorbable a glycolipodepsipeptide) 

 Prolonged survival in environment: 
◦ Survive in wide range of pH and temperature (between 10C to 45C) 

◦ It can survive on dry surface (7 days to 4 months). 

 Well-known for its ability in causing nosocomial outbreak. 
The most common species causing outbreaks in hospitals 
are Enterococcus faecalis and Enterococcus faecium. 



Some facts …VRE global situation 

Hong Kong 

(2010) 

??? 

U.S. (2003)1 28.5% 

U.K. (2007)2 8.5-12.5%* 

Australia (2005)3 0.73% 

Singapore (2006)4 0.8% 

1. National Nosocomial Infections Surveillance (NNIS) System Report, data summary from January 1992 through June 2004, issued October 2004. 
Am J Infect Control 2004 

2. Emergence and Spread of Vancomycin Resistance Among Enterococi in Europe. Eurosurveillance 2008 
3. Prevalence of Antimicrobial Resistance in Enterococcus Isolates in Australia, 2005: Report from the Australia Group on Antimicrobial Resistance. 

CDI 2007 
4. Amtimicrobial drug resistance in Singapore hospitals. Emerg Infect Dis. 2007  

# JHI 2010;74:377-84 

*Blood culture case only 

0.4% 

First reported in 1986 (30 years after vancomycin was clinically 
introduced) 

US: 
• 1989-1993: 0.37.9% of 

nosocomial enterococcal 
infections (26 fold) (NNIS) 

• 0.4 13.6% in ICU, (34 fold) 
(>200 beds, university hospitals) 
(MMWR 1993;42:597-9) 
 

Taiwan#  
• 1996: 1.2%, 2000: <2%􀂙  

2003: 6.1%  
 





VRE Clustering in CMC 

Year Month 
Clinical 
cases 

Carriers 
Total 

cases 

2010 
Sep/ 
Oct 

1 3 4 

2011 

Feb  2  5 7 

Jul 1 3 4 

Aug* 1 4 5 

Sep* 1 4 5 

Oct  1  6 7 

Nov 
(As of 21 Nov) 

1  10 11 

Total 43 

* epi-link 



VRE Cases in CMC
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VRE Containment Program 
  “Find and confine strategy” HA 

A. Early case identification 

◦ Active Surveillance 

B. Isolation/ Mandate infection control 
measures  

 

C. Environmental Hygiene 

 

D. Antibiotic stewardship program 

 

 



Active surveillance 
• Contact screening 
• Screening of high risk patients 
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 Define contact as patients stayed in same cubicle/ward 

(by risk assessment/different phase) 

 Special computer program: assisted contact tracing of 

> 6000 contacts 

 Alert tagging for VRE cases & those contacts who 

cannot be screened immediately 

 Acute Surveillance culture: screened > 2,600 patients 



To standardize the Alert messages of VRE flagged in  

Clinical Management System  

 

Contact:  

 

Case 

A VRE contact, implement Contact 

Precautions on admission, perform VRE 

screening and inform ICT  

A VRE case confirmed on __________, 

implement single room isolation on admission,  

Perform VRE screening and inform ICT 



 

Case with history of negative 

screening  

 

A VRE case confirmed on __________, 

1st negative screening on __________, 

2nd negative screening on __________, 

                            . 

                            . 

implement Contact Precautions on admission,  

Perform VRE screening and inform ICT 

 

To standardize the Alert messages of VRE flagged in Clinical 

Management System  



Isolation and infection control measures 
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Isolation: 
 Known positive cases 

◦ Single room 

◦ Cohort in a cubicle (with toilet facilities) 

◦ Transfer to IDC, PMH 

◦ A designated isolation ward (with the help of staff from 

other cluster hospitals) 

◦ Off isolation after 3 or more negative samples and at least 

6 months from last positive 

 Contacts 

◦ Contact precaution/ cohort while pending screening 

result, precaution can be off after 1 negative result 

◦ For some vulnerable cases, a second screening would 

apply 



Infection control measures  

 Standard precaution & 

 Contact Precautions: with signage at the 

entrance of isolation rooms 

 

 HH Promotion  

Building on the WHO HH Promotion Program in 2007 

◦ To reinforce HH compliance 

◦ Focus on promoting HH, After and Before Patient 

Contacts -------  “HH ABC” 

◦ Practice Patient Hand Hygiene Round 

 



HH Moment Everywhere! 





Infection control practices 

Target on 5 basic care procedures 
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1. Hand hygiene 

2. Ryle’s tube feeding 

3. Perineum care 

4. Incontinence care 

5. Urinary catheter care 

 Develop work instruction sheets 

 Train the trainer approach 

 Demo & Return Demo 

 VCD production to facilitate training 

 IC talks / ICLN training in meeting 

 Audit & Evaluation 

 ICN ward rounds 



Enhancement of  

Environmental Hygiene 
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Improvement works 
 Set up the Hospital Environmental Hygiene Working 

Group in June 2011 

◦ Representatives from wards, central domestic team, hosp 

admin, ICT and Q&S Team. 

 Recommendations to hospital management: 

◦ Regular cleaning to frequently touched areas  

◦ Evaluate, transform the existing cleaning services in hospital 

◦ Set up standard cleaning regime, protocol of cleaning 

methods (who, where, when & how: e.g.; to make sure 

thorough disinfection for “high touch” areas at least twice 

daily with freshly prepared disinfectant (e.g. sodium 

hypochlorite 1,000 ppm) 

◦ Additional resources: manpower, time, equipment etc 

 



 94 samples: 3 positive 

 From container for swabbing accessories 

 Bed side rail   

 Trolley for Napkin round  

 Important role in cross transmission 

 

◦ Enforce the training 

 

Audit on environmental hygiene 

 Evaluate the cleaning effectiveness 
◦ UV assessment 
◦ Environmental screening 





Frequent touch areas –  
enhance cleaning and disinfection  

 



Thorough Cleaning of 

environment & equipment 



(New technology for Terminal Decontamination                  

                     Hydrogen Peroxide Vapor (HPV) 

Manual cleaning before HPV 

decontamination  
All exhausts are sealed by  

EMSD staff  

HPV in progress  Monitoring tool for leakage checking  



HPV Bio-decontamination 



New technology for Terminal Decontamination                  

- Portable mobile UV device (Tru-D)  

 Service procurement  

 Easy to operate and ready to use  

 Require 30-60 minutes  

 Indication:  

◦ toilet facility,  

◦ difficult to manually clean non critical items 

(bed pans, commode  & wheelchair),  

◦ isolation room, 

◦  treatment room,  

◦ operation theater etc .   



Designated equipment or 
 be disinfected between use 



Enhance staff communication  

and training 
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 IC talks: 839 attendances 

 Train-the-trainer workshops: 94 staff trained 

 Train the ward staff on basic care procedures 

 Enforce the environmental cleaning techniques 

 Staff forum / IC link staff meetings 

 Hospital administration monitored daily bed situation of 

VRE cases 



Training & Education 



Result 



VRE Cases in CMC
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2012 Asian Hospital 

Management Awards 

• Recognize the effort of our 
staff 

• Impress our top management 
• Acknowledge the support 

from all parties, especially the 
support from HO and other 
hospitals 



Total cases 118 cases 

OAHR 54 cases 

1st isolates from rectal 
screen 

104 cases  
(2 of them (1.9%) having positive 
culture from clinical sites subsequently) 

1st isolates from clinical 
site: 
   Urine: 10 
   Blood: 2 
   Bile: 1 
   PD fluid: 1 

14 cases 
(2 of them have no positive rectal 
isolates)  
? Acquired directly from other patients 

Clinical : Rectal carrier = 1: 7.4  or,  
13.5% of the cases are isolated from clinical specimens 

What we have learned in this outbreak: 



Transmission: 

Findings from the first 23 cases 
 Primary contact (Contacts of patient with positive 

clinical isolates):  

 Positive rate: 16/108 = 15% 

 Secondary contact (Contacts of asymptomatic 
rectal carriers)  

 Positive rate: 1/20 = 5.0% 

    (Patients having VRE isolated in clinical are 
 more infectious than rectal carrier)  

 25% of the +ve contacts have contact time of < 48h 

 (Prolonged contact is an important 
 contributing factor, but it is NOT a must!) 

 



Clearance 
DURATION OF COLONIZATION WITH VANCOMYCIN RESISTANT ENTEROCOCCUS    
Infect Control Hosp Epidemiol 2002;23:207-211 
• A total of 116 patients colonized with VRE had 423 follow-up cultures, a mean of 

204 days (range, 4 to 709 days) after their initial isolate. 
• The first follow-up culture, collected a mean of 125 days after the initial positive 

isolate, was negative in 64%. 
• After 1 neg follow-up culture, the next one was negative in 92% of the patients. 
• After 2 neg cultures, 95% remained culture-negative. 
• After 3 sequential neg cultures, 35 (95%) of 37 patients remained culture-negative. 

Vancomycin-resistant Enterococcus faecium on a pediatric oncology ward: duration 

of stool shedding and incidence of clinical infection. 
Pediatr Infect Dis J. 1996 Oct;15(10):848-54. 
• 35% of the colonized patients cleared VRE from stool; 43% were persistent carriers, 

excreting organisms for 19 to 331 days (median, 112 days)  
• Carriage of the same VRE clone for up to 1 year was demonstrated 

Evaluation of the duration of vanA vancomycin-resistant Enterococcus faecium 
carriage and clearance during a large-scale outbreak in a region of eastern France 
Am J Infect Control 2011; 39:169-171 
• The median duration of carriage was 42 days (maximum 708 days). 

 

The epidemiology of fecal carriage of vancomycin-resistant enterococci 
Infect Control Hosp Epidemiol. 1997 Nov;18(11):762-5 
•  The length of carriage varied from 19 to 303 days (median, 41 days) 

 
 



Guidelines Frequency Duration of tagging 

SHEA 2003 

/HICPAC 1995 

3 consecutive negative screening cultures 

at least 1 week apart  

Provincial 

VRE 

Guideline 

Canada 

 With the direction of ICT 2 years 

MRO guidelines for 

Renal Replacement 

Therapy Australia 

3 consecutive negative screening cultures 

at least 1 week apart, 2 weeks after 

antibiotics 

6 months 

No unhealed wounds 

Whenever on antibiotics* 

Prevention and 

Control of HAI 

Protocol for 

Management of VRE 

Australia 

3 consecutive negative screening cultures 

at least 1 week apart 

 

6 months 

Free of hospitalization/ 

Antibiotics / invasive devices or 

solitary one positive with multiple 

negatives# 

MDRO guideline 

Ireland 

3 consecutive negative screening cultures 

at least 1 week apart + risk assessment  

Permanent 

HAHO guideline 2 consecutive negative screening cultures 

at least 48 hrs apart, 48 hrs after 

antibiotics 

1 year for the MDRO tagging system 

(ICT)  

Consensus of clearance/off tagging of VRE carrier? 



Clearance 

+ve to -ve 

no. of patient 55 cases 

range 8-230 days 

mean 67.18 days 

median 45 days 

90 percentile 155.4 days 

+ve to Death 

no. of pt 48 cases 

range 1 - 331 days 

mean 53.25 days 

median 15 days 

Still positive:   4 cases 
 

D310, D312  D351,  D626 

107 cases:  11 cases with no testing after positive  



Combine:  (+ve to -ve & +ve to 
death & still positive ):  

 107 cases 
 

Range  1 - 626 days 

Mean 73.4 days 

Median 39 days 

90 percentile 192 days 

Recurrence (Recur after >2 negative): 11 cases (10.2%) 
• 4 negative: 3 cases 
• 3 negative: 3 cases 
• 2 negative: 5 cases 
• All except one recur within 6 months since last positive,  the exceptional 

case recurred after 9 months and there were 4 negative culture in between.. 
Reinfection?? 

Contact Untagged after 6 months 

Known positive 
Generally, 3 or more negative samples 

and at least 6 months from last positive 



Discharge arrangement 
◦ Inform ICT on VRE patient transfer or discharge 

◦ Discharge to home is allowed and education 
pamphlets on infection control precautions for VRE 
should be given to patients upon discharge 

◦ Discharge to OAH is not allowed until clearance 
of VRE carriage (initial phase) or after discussion of 
CICO, HICT, CGAT and CHP 

 Assessment have been made for 12 cases: It took 7-50 
days, average was 16 days, to be discharge to aged home 
after clinical fit for discharge 

 Spreading in OAH is limited (unpublished data, personal 
communication) 

 

 

 





Role of Laboratory 

 Clinical specimen: Early detection 
◦ Perform Van MIC for all enterococci 

 Surveillance 
◦ Rectal swabs are less sensitive than faecal samples for detecting 

low levels of VRE colonisation. False negative results may explain 
some apparent ‘relapses.’  

◦ For surveillance: collect specimen  

 after the course of antibiotics 

 Molecular Typing 



Method: Work Protocol 

(A) Direct bioMerieux Chrom VRE agar 
 37C for two days, read at 16, 24 & 48 hr - look for 

purple colony 

(B) BD Enterococcosel Broth 
 37C for one day, read at 16 & 24 hr, subculture 

any blackening broth 

(C) Broth enrichment followed by PCR:  

 Protocol: Select those blackening broth in 
morning of day 1 (after 16 hr), PCR by PHLC, 
aiming to have result in the same day 

(D) PCR (Abbott m2000) for Van A and B  
 (HK$150) 

 For stool or rectal swab 

 Not specific for enterococci 

 Not distinguish viable or non viable organisms 

 

 

Culture, PCR 



Batch 1 
232 specimens 

 
 

1. Direct Chromagar: Pick up 7 out of 9 cases. Among the 7 
cases, 3 were detected after 16-18hr, 3 after full 24 hr, 1 
detected only on day 2. 

2. Broth enrichment: 9 cases: Pick up additional 2 cases.  
3. Broth enrichment followed by PCR by PHLC:  

 The broth of 3 of the known positive cases (33%) 
darken within 16 hours (morning of day 1), therefore, 
the remaining are missed according to the protocol. 

 Non-specific: 30% (70/232) broth blacken after 16 
hours, if incubate for 44 hours, 43% (101/232) will 
become blackening 

4. Abbott direct PCR: (80 samples) 
5 known positive by culture: detect 3 (60%) 
2 false positive: VanB detected but culture negative 

  



Batch 2 
32 specimens 

 

1. Direct Chromagar: Pick up 3 (3/5 = 60%). Among the 3 cases, 

2 were detected after 16-18hr, and 1 detected only on day 2. 

2. Broth enrichment: 5 cases.  

3. Abbott direct PCR:  

5 positive (100%) 

2 false positive: 1 Van B but culture negative 

                          1 Van A: Enterococcus avium / rhaffinosus 

  



Summary 
A. Direct bioMerieux Chrom VRE agar  
◦ For routine contact screening, early alert and shorter TAT, but problem of 

false negative 

B. BD Enterococcosel Broth  
◦ (37C for one day, read at 16 & 24 hr, subculture any blackening broth) 

◦ Good for low bacterial load, but more workload. Suggested choice for 
environmental screening  

C. Broth enriched Van A & B PCR 

◦ Broth screening is both non-specific and insensitive  

D. Abbott Direct PCR  

◦ Van B false +ve problem, Van A +ve not necessary E. fecalis or feceum. 
Less sensitive than broth, need batch run, not flexible, labour intensive, 
expensive. 

 

Surveillance:  
We choose Method A as 

1. Early identification is important so as to implement proper isolation 
precaution, 

2. Less workload especially in outbreak situation 

3. The false negative case should have lower bacterial load and less 
important in term of infection control 

4. Appropriate timing, repeat culture may be more important 

 



Molecular typing 

 Pulsed-field gel electrophoresis 
(PFGE) 
◦ Gold standard: high degree of 

differentiation 
◦ Time-consuming 
◦ Comparability between lab. is 

unsatisfying  

 Multi-locus sequence typing 
(MLST) 
◦ long-term epidemiological 

investigations  
◦ Standard nomenclature  
◦ Costly  



 



 



“one-band difference is that one PFGE pattern has an 
additional band not present in the other pattern.  This can be 
caused by several events, but it means the strains are highly 
related.  One possibility is that one strain gains (or losses) 
a  large plasmid, which shows up as a novel band. Sometimes 
these are obvious because the band is disproportionately dark 
or light due to copy number issues.  Another common cause is 
that a new restriction site cleaves off a piece of DNA from a 
very large fragment, so the large fragment doesn’t appear to 
change size because it is so big but a new band appears.  In 
either case, these are highly related strains and likely part of 
the outbreak.” 

Comments from Dr. Tenover about the one band different 



ST414 belongs 
to CC17 

J Antimicrob Chemother 2012; 67: 2243–2249 

Microbiological and clinical characteristics 
of VRE faecium bacteraemia in Taiwan 



In summary ….. 

 VRE is in raising trend world-wide and HK will NOT be 
an exception 

 To control the outbreak / speed of raising: 
 Fundamentals for IC: Hand hygiene and environmental / 

equipment hygiene 

 Bundles of care for specific organisms (VRE as example) 

 Active surveillance 

 Isolation 

 High risk procedures, e.g, napkin round, nasogastric tube feeding  

 Designated equipment 

 Environmental hygiene – with support of new technology, e.g. HPV 

 IT support: Contact tracing, tagging.. 

 Communication: Misunderstanding, morale.. 

 Commitment is important! 
 Top manager support: 

 ICT’s business → Everyone’s business 

 



 Infection control team: Overall plan and coordination of the program 

 Clinical departments: Give inputs to the proposed control practices, 
implement the infection control measures, and take part in the surveillance 
process.  

 Doctors: Patients management, early discharge of patients and prudent use 
of antibiotics. (ASP)  

 Hospital management: Support the control strategy and actual support in 
term of resources 

 Hospital supporting services: Enhance the environment cleansing/ 
disinfection 

 Quality and Safety Unit: Participate basic care procedures quality 
improvement 

 School of Nursing: Participate basic care procedure quality improvement and 
video tapes production 

 Community Geriatric Assessment Team: Liaise with long term care facilities 
to prevent spread of VRE to the LTCF 

 Department of Pathology: Laboratory support for the surveillance program 
and diagnosis of VRE infection, molecular typing of the isolates 

 CHP, Department of Health: Improve the infection control standard of the 
involved LTCF. 

 Clinical staff from other cluster hospitals: Participate in opening a designated 
ward for VRE patients and as manpower support for that ward. 

Multi-disciplinary  A
c
k
n
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w

le
d

g
e
m

e
n

t 



Future Directions 



Canadian Agency for Drugs and Technologies in Health 

Screening, Isolation, and Decolonization Strategies for Vancomycin-

Resistant Enterococci or Extended Spectrum 

Beta-Lactamase Producing Organisms: A Systematic Review of the 

Clinical Evidence and Health Services Impact  (Sept 2012)  

• Active surveillance and infection prevention and control measures help to 

prevent horizontal transmission of the infection.  

• Implementation of precautionary measures needs to take into consideration the 

negative psychological effects that isolation may have on hospitalized patients 

and the impact on patient flow and the unavailability of single rooms for other 

types of isolation. 

• Patients infected or colonized with VRE use more hospital resources due to 

increased LOS, increased usage of hospital beds, increased health care worker 

staffing, and the need for precautions to prevent the spread of infection.  

• The relative contributions of infection control measures versus the effect of 

infection or illness itself to resource use were not clear. A balance between a 

potential reduction in infection risk and increased resource use is an 

important consideration when implementing control strategies. 



What next… ?? 

Prevalence is increasing… 
 Further actions for containment? 
◦ Broaden the ASC scope? 
 High risk, admission, prevalence, extend contact tracing 

(ward, <48hrs, 2 –ve…) 

 Isolation beds 

 Workload – frontline, ICT, laboratory 

 Enhancement of environmental hygiene?  

 When to refine our strategy? 
◦ Protect the high risk group 

◦ Prevent infection outbreak 

◦ Basic contact precaution  



Thank you! 


