
Control of VRE outbreak:  

local experience (I) 

Vincent CC Cheng 

MD (HK), MRCP (UK), FRCPath 

Clinical Microbiologist & Infection Control Officer 

Queen Mary Hospital 

 

Workshop on emerging Multidrug Resistant Organisms (MDROs) 

 

Organised by Infectious Disease Control Training Centre, Hospital 

Authority/ Infection Control Branch, Centre for Health Protection & 

Chief Infection Control Officer’s Office, Hospital Authority 
 



Nat Rev Microbiol. 2012 Mar 16;10(4):266-78. doi: 10.1038/nrmicro2761. 

What is Enterococci ? 
Normal colonizers of digestive tract in humans and many animals 

Relatively low virulence 

Intrinsic resistance to many antibiotics 

Ampicillin and vancomycin are key drugs for treatment 



Increasing trend of VRE in North America in 1990s  



Glycopeptide (vancomycin, teicoplanin) usage in 

QMH before and after antibiotic auditing 

Department of Medicine 

except BMT/ICU 

Other departments 

Immediate concurrent 

feedback 

 

Br J Clin Pharmacol. 2001 Oct;52(4):427-32.  



Incidence  
MRSA BSI 

(耐藥性金黃葡萄
球菌 - 菌血症) 

VRSA  
(萬古霉
素耐藥性
金黃葡萄
球菌) 

VRE 
(耐萬古霉
素腸球菌) 

ESBL + NR 
(超廣譜β-
內酰胺酶
耐藥性桿
菌) 

CRE 
 (碳青霉烯酶
耐藥腸桿菌
科細菌) 

CRA  
(碳青霉烯
酶耐藥鮑氏
不動桿菌) / 

MDRA  
(多重耐藥
性鮑氏不動
桿菌) 

CRPA  
(碳青霉烯
酶耐藥綠
膿假單胞
菌) / 

MRPA  
(多重耐藥
性綠膿假
單胞菌) 

2010 

0.15 /1000 acute bed 
days 

 
 2 days of admission: 
0.07/1000 acute bed 

days 

Not 
detected  

0.4% 
 

( 3 outbreaks 
involved 28 

patients) 

20-25% 
0.19%  

 
(13 cases) 

39% 
 

MDRA= 2.1% 

4.62% 
 

MRPA=0.1% 

MDRO situations in public hospitals, Hong Kong (2010) 

Data from HAHO / CHP 

Antibiotic stewardship program:  

Broad spectrum antibiotics + Vancomycin 



http://www.thelancet.com/ 

Emergence of New Delhi metallo-β-lactamase 1 in 

Enterobacteriaceae  

Press released from Lancet (11 August 2010) 



Active surveillance culture: Whom TO screen ? 

Triage (frontline nursing staff): TO in the past 1 yr 

T: Travel as medical tourist / hospitalized outside HK 

O: Operation outside HK  

Infection Control Team 

Advise on infection control practice 

Monitor specimen collection & result 

Laboratory diagnostic 

Screening for CRE / VRE / MDROs 

Send out to PHLS  

CRE: Carbapenem Resistant Enterobacteriaceae  
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China Macau Pakistian Taiwan Thailand

Preliminary result of active surveillance culture in  

Queen Mary Hospital (14 -31 August 2010)  

16 patients in 8 wards  

Male / female: 9 / 7 

Median age (range): 50 yr (2 mo – 85 yr) 

Result: 1 patients were positive for MRSA (China)  
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Workload estimation: 

16 cases / 6032 adm 

(0.27%) 

Total IP & DP Discharge & Death in HA 2008-2009 ~ 1,270,000 

Estimated workload in HA ~ 3400 pts per year ~ 490 pts per cluster 



Whom TO screen? 

(QMH model) 
  

Travel: 

as medical tourist or 

being hospitalized as 

inpatient outside HK 

 

 

Operation: 

had surgery outside HK 

Hospitalization in HK  

(private or public)  

in the past 3 months 





Check CMS ALERT for  

multi-drug resistant organisms tagging  

Perform “WHOM TO SCREEN”  

if have hospitalization  

local in the past 3 months  

or overseas in the past 12 months 

CLEAN HANDS to  

prevent transmission of infection 



Detection of first case of VRE ST414 by active surveillance culture 

at Queen Mary Hospital (December 2011) 

Rapid molecular test: ST 414 



Strict contact precautions  

 with single room isolation 

Thorough environmental disinfection 

(Sodium hypochlorite, 1000ppm)  

 



News 16 May 2011 



Outbreak investigation – case definition   

Time 
between 19 Nov 2011 to the date of an 

outbreak investigation  

Place ward A5 (QMH) and C4, C7 (TWH) within the 

defined period  

Person patients with positive culture of VRE 

in either stool or rectal swab  

Patients staying in ward A5 (QMH) between 19 Nov 2011 and 14 Dec 2011  

& ward C4, C7 (TWH) 

with positive culture of VRE in either stool or rectal swab  



Overview of outbreak investigation for a sporadic case of VRE at QMH (ward A5) 

14 Dec 11 
(Wed) 

15 Dec 11 
(Thurs) 

16 Dec 11 
(Fri) 

17 Dec 11 
(Sat) 

18 Dec 11 
(Sun) 

19 Dec 11 
(Mon) 

1st case: VRE 
(ward A5, QMH) 

by ASC at 3:00pm 

Index case: 
single room 

isolation 

Contact tracing  (assuming 1st case as index) 
- VRE screening & tagging   

QMH: 2 cases 
TWH: 5 cases 
Family: 3 cases QMH: 24 cases 

TWH: 4 cases 
Family: 1 cases 
OAH: 3 cases 

QMH: 5 cases 
TWH: 4 cases 

No secondary transmission  
from 1st case after screening  

(38 patients in QMH, 23 patients in TWH) 

QMH: 7 cases 
TWH: 10 cases 
Family: 2 cases 



Overview of outbreak investigation for a sporadic case of VRE at QMH (ward A5) 

14 Dec 11 
(Wed) 

15 Dec 11 
(Thurs) 

16 Dec 11 
(Fri) 

17 Dec 11 
(Sat) 

18 Dec 11 
(Sun) 

19 Dec 11 
(Mon) 

1st case: VRE 
(ward A5, QMH) 

by ASC at 3:00pm 

Index case: 
single room 

isolation 

Contact tracing  (assuming 1st case as index) 
- VRE screening & tagging   

QMH: 2 cases 
TWH: 5 cases 
Family: 3 cases QMH: 24 cases 

TWH: 4 cases 
Family: 1 cases 
OAH: 3 cases 

QMH: 5 cases 
TWH: 4 cases 

Should we close the 
case and declare no 

evidence of nosocomial 
transmission? 

No secondary transmission  
from 1st case after screening  

(38 patients in QMH, 23 patients in TWH) 

QMH: 7 cases 
TWH: 10 cases 
Family: 2 cases 



Overview of outbreak investigation for a sporadic case of VRE at QMH (ward A5) 

14 Dec 11 
(Wed) 

15 Dec 11 
(Thurs) 

16 Dec 11 
(Fri) 

17 Dec 11 
(Sat) 

18 Dec 11 
(Sun) 

19 Dec 11 
(Mon) 

1st case: VRE 
(ward A5, QMH) 

by ASC at 3:00pm 

Index case: 
single room 

isolation 

Contact tracing  (assuming 1st case as index) 
- VRE screening & tagging   

QMH: 2 cases 
TWH: 5 cases 
Family: 3 cases QMH: 24 cases 

TWH: 4 cases 
Family: 1 cases 
OAH: 3 cases 

QMH: 5 cases 
TWH: 4 cases 

No secondary transmission  
from 1st case after screening  

(38 patients in QMH, 23 patients in TWH) 

QMH: 7 cases 
TWH: 10 cases 
Family: 2 cases 

If the index case is actually 
a secondary case ! 

Who is the occult VRE 
carrier?  



Overview of the contact tracing for a sporadic case of VRE at ward A5, QMH  

14 Dec 11 
(Wed) 

15 Dec 11 
(Thurs) 

16 Dec 11 
(Fri) 

17 Dec 11 
(Sat) 

18 Dec 11 
(Sun) 

19 Dec 11 
(Mon) 

1st case: VRE 
(ward A5, QMH) 

by ASC at 3:00pm 

Index case: 
single room 

isolation 

Contact tracing  (assuming 1st case as index) 
- VRE screening & tagging   

QMH: 2 cases 
TWH: 5 cases 
Family: 3 cases QMH: 24 cases 

TWH: 4 cases 
Family: 1 cases 
OAH: 3 cases 

QMH: 5 cases 
TWH: 4 cases 

No secondary transmission  
from 1st case after screening  

(38 patients in QMH, 23 patients in TWH) 

Contact tracing (if 1st case as secondary case) 
- VRE screening & tagging   

QMH: 7 cases 
TWH: 10 cases 
Family: 2 cases 

All patients staying in QMH ward A5, TWH ward C4 & C7 
between 19 Nov and 14 Dec 2011 are traced 

QMH ward A5: 164 patients (178 admissions) 
TWH ward C4 & C7: 168 patients (192 admissions) 

Past admission to hospitals with reported VRE 
outbreaks in 2011: 

[CMC, QEH, KWH, KH, OLMH, WTSH]  
15 patients (39 admissions) 

TWH: 9 cases (remain hospitalized - screen) & 
27 cases (same cubicle of these high risk cases) 

Occult carrier of VRE with epidemiological linkage with 
VRE outbreak in Hospital A: 

 M/74 HCC  (just died at ~2:00am 19 Dec 2011) 
Recent admission Hospital A (concurrent outbreak)  

(18-23 Nov 11  ward 12A) 



Clonal 
outbreak 
of ST 414 



HKWC: outbreak free for 30 months ! 

21 Dec 2011 



26 Nov 11 (Sat):  

Admit TWH ward C4  

17 Dec 11 (Sat):  

VRE screening   

3 weeks ! 

19 Dec 11 (Mon): 

Died ~ 2:00pm  

19 Dec 11 (Mon): 

Confirmed VRE ~ 

7:00am 

 

Occult source of VRE from a patient with recent 

history of admission to Hospital A 

 



Outbreak investigation – revised case definition   

Time 
between 26 Nov 2011 to the date of 

identifying imported case (19 Dec 2011) 

Place C4 (TWH) within the defined period  

Person patients with positive culture of VRE 

in either stool or rectal swab  

Patients staying in ward C4 (TWH) 

between 26 Nov 2011 and 19 Dec 2011  

with positive culture of VRE in either stool or rectal swab  



Screening on 19 Dec 11 

 

VRE +ve on 20 Dec 11 

 

ST414 on 21 Dec 11 



Extensive contact tracing for secondary case of VRE at ward C4, TWH  
(after identification of exogenous source of VRE - case 2, with epidemiological link from Hospital A)  

19 Dec 12 
(Mon) 

20 Dec 11 
(Tue) 

21 Dec 11 
(Wed) 

12 Jan 12 
(Thurs) 

All patients staying in TWH ward C4 
between 26 Nov and 17 Dec 2011 are traced 

TWH ward C4 : 198 patients (206 admissions) 

131/198 (66.2%) patients discharged home: 
call back for VRE screening 

13/198 (6.6%) patients died: no follow up 
42/198 (21.2%) patients remained in TWH: VRE screening 
15/198 (7.6%) patients transferred to QMH: VRE screening 
7/198 (3.5%) patients discharged to RCHE: VRE screening 

83/131 (63.42%) patients: 
came back for VRE screening 

Immediate screening for hospitalized patients  
& discharged patients in RCHE 

Immediate tagging for potential VRE contact 
& elective screening for discharged patients 

8/244 (3.3%) patients screened: 
secondary cases with VRE colonization 
(including case 1 detected in QMH and  

case 3 to 9 detected  in TWH) 



Another new case of VRE detected at QMH ! 
? Acquired from TWH (missed by Chromagar) 

? Acquired from an occult source from QMH 

? Acquired from OAH 

VRE: Case 10 



Overall sensitivity of the RS culture: 58% (95% CI, 37–77) 

Clin Infect Dis. 2002 Jan 15;34(2):167-72.  

Rectal swab: 

Visible feces ! 



Extensive contact tracing for secondary case of VRE at ward A3, QMH 
(after identification of VRE - case 10, with epidemiological link from ward C4, TWH)  

13 Jan 12 
(Fri) 

14 Jan 12 
(Sat) 

15 Jan 12 
(Sun) 

20 Jan 12 
(Fri) 

Immediate screening for hospitalized patients 
in QMH 

Immediate screening for hospitalized patients 
in TWH & residents in RCHE 

VRE (case 10)* 
(ward A3, QMH) 

by ASC 

Case 10: 
single room 

isolation 

All patients staying in QMH ward A3 
between 4 Jan and 13 Jan 2012 are traced 

QMH ward A3 : 113 patients (144 admissions) 

43 patients remained in QMH or transferred to TWH:  
VRE screening 

VRE (case 11) 
(ward C4, TWH): 

single room isolation 

34 patients staying in TWH ward C4  

60 residents living in the same RCHE with case 10:  
VRE screening 

No more secondary 
case of VRE: 

End of outbreak 
investigation in QMH 

& TWH 



One secondary asymptomatic case of VRE is identified ! 

Acquired from QMH ward A3? 

Acquired from TWH ward C4? 

 

Both strains are VRE ST 414 



Epidemic curve of VRE outbreak in TWH and QMH 
(date of specimen collection) 
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Screening of 
hospitalized patients  

Screening of 
discharged patient 

Readmission 
screening 

Active surveillance 
culture 



HKWC VRE outbreak on 22 Jan 2012 

(from 14 Dec 2011 to 22 Jan 2012, 39 days) 

Total record tracing:  

 379 patients + 113 patients = 492 

 

VRE screening:  

 244 patients + 137 patients = 381 

 

Secondary asymptomatic VRE cases:  

 9 patients + 1 patients = 10 

 

Overall clinical attack rate: 2.6% (10/381)  



Case 
(sex/age) 

Surgical 
team 

Underlying diagnosis Presence of indwelling 
device 

Use of antibiotics during outbreak 
period (day) 

Outcome 

1 (M/71) Colorectal Ca colon with 
multiple metastasis 

Colostomy, PCN Ertapenem (7), Tienam (11) Survived  

2 (M/74)* Hepatobiliary Terminal Ca liver Foley's catheter Ertapenem (9), Tienam (6), Tazocin 
(16), Ampicillin & Cloxacillin (7) 

Died as result of 
underlying disease 

3 (F/77) Hepatobiliary Cholangiocarcinoma PTBD, Foley's catheter Augmentin (25), Ertapenem (13), 
Tienam (2) 

Survived 

4 (M/87) Urology Ca ureter, dementia, 
CVA 

Foley's catheter Augmentin (18), Tazocin (3) Survived 

5 (M/72) Hepatobiliary Ca liver, Parkinson’s 
disease  

PTBD Cefuroxime & Metronidazole (4), 
Timentin (18), Tazocin (2), Tienam 
(14), Vancomycin (18) 

Survived 

6 (M/78) Urology Ca prostate, COPD Nil Augmentin (24), Ciprofloxacin & 
Metronidazole (4) 

Survived 

7 (F/82)† Hepatobiliary Liver cirrhosis, DM Foley's catheter Levofloxacin (4), Timentin (10), 

Vancomycin (17) 

Survived 

8 (F/40) Hepatobiliary Necrotizing 
pancreatitis 

Abdominal drain; 
Broviac catheter 

Ceftazidime (20), Tienam (10), 
Colistin (13), Timentin (5), 
Piperacillin (7) 

Survived 

9 (M/81) Urology Renal cell carcinoma Foley's catheter Ciprofloxacin (3), Levofloxacin (14), 
Septrin (2), Sulperazone (12) 

Survived 

10 (M/83)† Hepatobiliary Ca pancreas Foley's catheter Cefuroxime & Metronidazole (7),  

Timentin (13), Tazocin (6) 

Survived 

 Note. * exogenous case from Hospital A; †referring from residential care home for elderly; Ca, carcinoma, 

COAD, chronic obstructive pulmonary disease; CVA, cerebrovascular accident; DM, diabetic mellitus; PCN, 

percutaneous nephrostomy urine; PTBD, percutaneous transhepatic biliary drainage 

Line listing of 10 patients with VRE colonization at a surgical ward C4, TWH 

Chin Med J (Engl). 2012 Oct;125(19):3450-7. 



 VRE positive: 
case (n=10) 

VRE negative: 
control (n=120) 

p value 

Age (mean ± SD) 74.5 ± 13.1 66.1 ± 13.5 0.061 

Male sex 7 (70%) 92 (76.7%) 0.635 

Hospitalization in the past 12 months 6 (60%) 73 (60.8%) 0.959 

Cumulative length of stay, day  (mean 
± SD) during outbreak period 

12.1 ± 9.3 4.6 ± 5.2 <0.001 

Referring from RCHE 2 (20%) 8 (6.7%) 0.128 

Chronic cerebral conditions* 2 (20%) 2 (1.7%) 0.001 

Chronic cardiopulmonary conditions†  3 (30%) 5 (4.2%) 0.001 

Malignancy 8 (80%) 16 (13.3%) <0.001 

Presence of urinary catheter 8 (80%) 23 (19.2%) <0.001 

Presence of wound or ulcer 4 (40%) 1 (0.8%) <0.001 

Antibiotics therapy during VRE 
outbreak  

   

Penicillin group 1 (10%) 2 (1.7%) 0.092 

β-lactam / β-lactamase inhibitors 8 (80%) 45 (37.5%) 0.009 

Cephalosporin group 2 (20%) 44 (36.7%) 0.290 

Carbapenem group 5 (50%) 4 (3.3%) <0.001 

Fluoroquinolones 3 (30%) 6 (5.0%) 0.003 

Vancomycin 2 (20%) 2 (1.7%) 0.001 

 

Case-control analysis for VRE colonization at a surgical ward C4, TWH 

Chin Med J (Engl). 2012 Oct;125(19):3450-7. 



PFGE patterns of the clinical strains of VRE 

 PFGE patterns of SmaI-digested DNAs of VRE (Enterococcus faecium) 



Extensive contact tracing:  

 

A total of 192 patients were screened  

with three (1.6%) of them being 

positive for VREfm in QMH & TWH 

 

A total of 440 (QMH) and 66 (TWH) 

environmental samples were collected  

 

2 taken in TWH (bedside table and milk 

container): positive for VREfm  

(in both direct inoculation and after 

broth enrichment culture) 

ST 78 – related to 

mainland China 

March 2009 

Emerg Health Threats J. 2009;2:e9.  



 

CMS alert ! 





CONFIRMED CASE 

CONTACT CASE … ? VRE  

CONTACT CASE – Hx of VRE contact  


