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VRE - a global problem

Vancomycin-Susceptible Enterococci

Vancomycin-susceptible enterococci

make cell-wall precursors that have

high affinity for vancomycin. Inhibition of cell-
wall synthesis

Vancomycin

MM /M

0-Ala-p-Ala -p-Ala-p-Ala >

Tripeptide containing intermediates
in cell-wall synthesis

Vancomycin-Resistant Enterococci

Vancomycin-resistant enterococci, in the presence
of vancomycin, make cell-wall precursors that

have low affinity for vancomycin. Vancomycin

D-Ala-D-X ﬁ
: ) Cell-wall
x = l synthesis

Murray, B. E. N Engl J Med 2000;342:710-721
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VRE outbreak in a community hospital

some lessons learnt
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Index

44 yr old female admitted to ward 10 on 6 May with
— Lower abdominal pain 3/7
— Fever
— Poor urinary flow
— diarrhoea
— 1UCD 2003

Ct abdo pelvis: fat stranding, free fluid in pelvis. Oedematous uterus,
dilated R fallopian tube. = Pelvic inflammatory disease

TF to NUH on 8 May

OT: 10 May IUCD tip
— Enterococcus faecium, VRE



Description
Sample Crigin
Specimen comment
Reqguest status
Uirect Exam

Sram smear

“izual Aspect
Meg AnCl comment
Comment

Identification
Organism 1

Sensitivity 1
drganism 1
YWancomycin bIC
Yancomycin MIC
Ampicillin
Ampicillin
Sentamicin 500 HZ
Teicoplanin
Teicoplanin
Linezalid
Linezaolid

Results Ref.Ranges
Tip

(LD

Completed

Wihite Blood Cells 24+ (few]
Epithelial cells 3+ (moderate]
Organism not seen

Mo growth of anaerobes
Enterococcus is intrinsically resistant to cephalosparing, clindamycin and co-trimoxazale.

Enterococcus faecium vancomycin-resistant) isolated.
wvan B genotype detected by molecular typing.

Enterococcus faecium Wancomycin resistant)
(Moderate]

Enteracoccus faecium MWancomycin resistant)
Hesistant

12.000 mg/L
Hesistant

==32 muogfl

Hesistant

Sensitive

==0.5 mg/L

=ensitive

2.000




Next steps

e Patients in the same cubicle as index screened.

» All patients still on the ward when patient was
admitted screened

e 2 out of 5 Positive for VRE



Action Taken

Informed CMB on 19/5/2012: plan to

— Shut down ward 10

— Screen all existing patients on the ward

— Environment services- terminal cleaning of patient room and toilets
— All staff to observe contact precautions

Step up infection control measures
Further case detected on screening
Terminal cleaning of the whole ward
Reopened ward on 22 May 2012

Continued step up of environmental cleaning for
thereafter
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Genomic fingerprinting by ERIC-PCR

Isolates

#1: S0347600F
#2:50236116G

#3: S2558346I

#4: S6830917D (NUH)

#1, #2 and #4 are indistinguishable
#3 1s similar to the other 3 isolates

“Indistinguishable” isolates or those with the same genotype have no obvious band differences.
“Similar” 1solates have one band difference.




Screening of Contacts

From 5™ to 19" Jun 2012, 117 patients stayed in Ward 10. Rectal swabs

/stools were tested for VRE.

“+26 Inpatients were screened
v'3 pts screened VRE positive

*+91 discharged patients

v'19 swabs were done in SOC — negative

v'1 patient, VRE positive from 2" specimen, done at TTSH
v'71 Contacts awaiting to be screened



Index pt with VRE In Ward 11

* 91 yr old female admitted to ward 11 on 1.7.12 for:
— Bleeding GIT
— Bedbound, non-mobile

« Admission history
— Had been seenin TTSH ED and TF to AH
— 1stadmission to AH
— 9 admissionsto TTSH, d

dl CPR= Loading Completed

dmitted every month

[&H]
[TT=H]
[TT=H]
[TT=H]

[TTSH]

[TTSH]
[TTSH]

14-11-2011 [TTSH]
04-09-2010 [TTSH]
""" [TTSH]

1=



Action taken

Stop admission and transfer in ward 11 on 5/7/2012
Existing patients in same cubicle had VRE screening done
Initiate Infection Control measures

Terminal Cleaning

Results out on 7/7/2012 and all negative.

Reopened for new admission in ward 11 on 8/7/2012
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Improvements

Update of policy

Clear Instructions for chain of command
Clear case definitions

Project on enhanced environmental cleaning
Continued Initiatives on Hand hygiene



Lab detects
case

Informed of outbreak Inform senior
Case definition hospital

Plan moving forward management: CEO,
COO

ICN

Closure of ward notified

Infection
Control

Chairperson Nature of screening test required

Update on expected number of samples
Turn around time discussions

Senior nursing
Management on

call
Patient-centred issues
and communication as needed
Nurse
Director manager of
Nursing affected

ward/s




E maill communications

* Infection control chairperson will

— Send out updates 2x per day to CMB
— At the beginning and the end of work day

« Email cc list will include: COO, BMU, DN, Corp
coms, Lab, Environmental services, Head Medical
Affairs, Nurse manager of the affected ward

e |nfection control chair will

— Send general email to all clinicians on outbreak and
relevant information at the beginning and as needed



Resistance of Nosocomial Isolates of Enterococci to Vancomycin in
the National Nosocomial Infections Surveillance System USA
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VRE from SENTRY data
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FIG. 1. Trends n vancomycin resistance of all tested enterococc (r == 50000 nosocomial 1solates) in each monitored region of the world, as
- . . . . o b =
reported by the SENTRY antimicrobial surveillance program (37).

Harbarth, Cosgrove, Carmeli, AAC 2002 from Low et al CID 2001



Asian Epidemiology
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VRE In Singapore

VANCOMYCIN-RESISTANT ENTEROCOCCI] IN A SINGAPORE TEACHING HOSPITAL PRIOR
TO 2005

Dear Sir,

Sporadic cases of vancomycin-resistant enterococct (VRE) infection and colonisation have been reported
from Singapore’s hospitals for many vears. We would like to report our experience with testing for VRE at
the National University Hospital (NUH), a 900-bed teaching hospital in Singapore.

Since 1999, all clinically-significant isolates of Enterococcus ium and E. faecalis from blood, urine
and wounds were tested for vancomyein susceptibility. Apart from disc testing, the use of enterococcosel
agar containing fug/L of vancomyecin™ and the use of Vitek automated systems were introduced during this
period. Our findings are as follows:




S’PORE QUAKE
RESCUE OPS
IN FULL SWING

Singapore Armed
Forces personnel rush a
victim from Nias island
for medical treatment.
Three SAF Chinook he-

licopters are helping to evacuate ca-
sualties from the earthquake-hit
area fo Medan, besides airlifting re-
lief supplies.

The SAF medical team on the is-

land has treated 165 patients
arrived on Thursda Defence
Ministry statement said.

About 150 personnel, including
members from the Singapore Civil
Defence Force, are at Nias and in
Medan, Defence Minister Teo Chee
Hean told The Straits Times ata
book launch y su.rdav

strip and the port/pier fa-
es on Nias are not able to take
rolumes of aid that are re-
Chinooks and other lift
s are very critical now,”
he said.
MORE REPORTS, ASIA PAGES 26 & 28

15 Treatment possibl( but it

5 patients have
tested positive
for drug-resistant
bacteria strai

Dr I\unnr said that out
of the 15 carriers found at
SGH, only one has been in-
fected, a diabetic who has
had a leg amputated.

hospital will need to be t
ed for the bacteria, which
usually s d through di-
rec t with another
c3 r.

Prof Tay said patients
who have the
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Control of a hospital-wide
vancomycin-resistant Enterococci
outbreak

Asok Kurup, MRCP,® M. P. Chlebicki, ABIM,” M. L. Ling, FRCPA® T. H. Koh, FRCPA.® K. Y. Tan, RN ?
L. C. Lee, RN,* and K. B. M. Howe, RN?*
Singapore

Background: To analyze control measures used to eradicate a large vancomycin-resistant Enterococci (VRE) outbreak in a
nonendemic 1600-bed tertiary care institution.

Methods: In mid-March 2005, VRE Van B was isolated from 2 clinical samples from different wards. Despite such measures as
screening patients sharing rooms with index cases and isolating VRE patients, 43 isolates from different wards were detected
by the end of March 2005. To eradicate a hospital-wide outbreak, a coordinated strategy between March and June 2005 comprised
(1) formation of a VRE task force, (2) hospital-wide screening, (3) isolation of carriers, (4) physical segregation of contacts, (5) sur-
veillance of high-risk groups, (6) increased cleaning, (7) electronic tagding of VRE status, and (8) education and audits. This is a
retrospective study of this multipronged approach to containing VRE. The adequacy of rectal swab sampling for VRE was
assessed in a substudy of 111 patients. The prevalence of methicillin-resistant Staphylococcus aureus (MRSA)/VRE co-colonization
or co-infection also was determined.

Results: A total of 19,574 contacts were identified. Between April and June 2005, 5095 patients were screened, yielding 104 VRE
carriers, 54 of whom (52 %) were detected in the first 2 weeks of hospital-wide screening. The initial positive yield of 11.4% of
persons actively screened declined to 4.2% by the end of June 2005. Pulsed-feld typing revealed 1 major clone and several minor
clones among the 151 total VRE cases, including 4 clinical cases. Hospital-wide physical segregation of contacts from other patients
was difficult to achieve in communal wards. Co-colonization or co-infection with MRSA, which was present in 52 of 151 cases
(34%) and the indefinite electronic tagging of positive VRE status strained limited isolation beds. Analysis of 2 fecal or recial
specimens collected 1 day apart may detect at least 85 % of VRE carriers.

Conclusion: A multipronged strategy orchestrated by a central task force curbed but could not eradicate VRE. Control measures
were confounded by hospital infrastructure and high MRSA endemicity. (Am ] Infect Control 2008;36:206-11.)
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2 April 2005

Unknown cases
dropped off from 14
April 2005

Initial Measures
from 14 March

l
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April 2008 209

A multipronged strategy orchestrated by a central
task force helped curb the outbreak at the expense
of bed management systems, loss of revenue, and in-
convenience to patients. The total cost of this strategy
is still being computed. Eradicating VRE was hampered
by our large hospital size, heterogenous patient mix
with numerous inpatient movements, and communal
wards. The 2006 VRE incidence in SGH was 0.04
per 1000 patient-days. Along with surveillance of
risk groups including communal ward patients, the
following measures are aimed at averting another
outbreak:

Screening for VRE for all interhospital and overseas
hospital transfers

Screening for VRE in all patients sharing the same
cubicle as a newly diagnosed carrier

Isolation with contact precautions for all carriers
Vancomycin audit, as well as audits of other
antibiotics

Hand hygiene vigilance

|_ Mo of person screaned positive

5

|[=== PFGE resulis A

4

I PFGE resulls B

PFGE results C

PFGE results cthers

Total peraon scresned*




INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY

ERADICATION OF A LARGE OUTBREAK OF A SINGLE
STRAIN OF VANB VancOMYCIN-RESISTANT
ENTEROCOCCUS EAECIUM AT A MAJOR AUSTRALIAN
TeEAacHING HosrITAL
—

Eeryn J. Chnstiansen, MEBS, FRCPA; Patricia A Tibbett, BN, BAppSe; William Beresford, MBChE, FAFPHM;
John W, Pearman, MDD, FRCPA; Rosle C. Les, BN, BNsg; Geoffrey W Coombs, BAppSe, lan D Eay, BAppSc;
Frances G. 0'Brien, BAppSc; Silvane Palladinoe, BAppSe, MHthM gl Chares B, Douglas, MBES, FAFFHM;

Fhilip L. Montgomery, BMERS, FRACKH A; Terni Grrell, KN, Bisg; Allison M. Petersan, BN, BNsg, Frank F. Eosams, BApp&o;
Jame= B Flexman, FhDd, FRCPA; Christopher H. Heath, FRCPA, FRACF, Cheryll A MeCullough, BappSc

ARSTRACT
OBIECTIVE: Toe demonstrate that nosocomial transmis-
sion of vancomiycin-resistant enterococc (YRE) can be terminat-
ed and endemicity preventsd despite widespread dissemination
of an epidemic strain in a larges tertiary-care referral hospital.
INTERVENTIONS: Two monthes after the index coase was
detected im the indersive care unit, &8 patients became either
infected or colonized with an epidemic strain of vanB vancomyvcine
resistart Ewferococons feroivm despibe standard irdection control
procedures, The following additiomal interventiors were then
mtroduced to correl the cutbreaks (1) formnation of o VEE execur-
tive proup, (2 mpid labomtory identification G0 to 45 hours)
using culhure and polrmerase chain reaction detection of seed and
B resistance genes; (3 mass screenping of all hospitalized
patients with isolation of cariers and cohorting of contacts; (4)
emvironmental soresning and incremssed cleaning; () electronic
flagging of ruedical records of contacts; and (6 antibiotic reskrc-

tiores (thirdgeneration cephalosporins and vancomycind.

RESULTS: A total of 19658 patient and 24,396 #nvimn-
mental swabs were processed between July and December 30601
¥ne hundred sbdy-nine patients in 25 wards were colonized with
a single strain of vanB vancomycin-resistont £ fesinm.
Intraducing additianal comtrol measures mpidhy brought the out-
break under control. Heospital-wides soreening found 39 previogs-
by unidentifi=d colonized patients, with cnly 7 more nonsegregat-
ed patients being detected in the next 2 months, The authreak
was terminatsd within 3 months at a cost of 327 million
iAustralian dollars).

CONCLUSION: Despite widespread dissemination of
WEE i alarge acute cars facility, eradication was achisvable by 5
wel bresourosd, coominated, multdfacetsd spproach and was in
accomance with good clinical govermance (Fafea Comtesl Hlosp
Eprigtewiol 2004; 250384-300).




A costly outbreak?
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Vancomycin-resistant Enterococci in Singaporean Hospitals: S-year results of a
Multi-centre Surveillance Programme

Yiving Cai.! ssc Pharmy. Joey PJ Chan.? rrcpan. Dale Andrew Fisher. rricr. Li Yang Hsu.? upr. Tse Hsien Koh.* rrcpas.
Prabha Krishnan.’ rrcpam. Andrea LH Kwa.! pharmp, Thean Yen Tan.® srcran. Nancy WS Tee.” rrees

Table 1. Number of vancomycin-resistant enterococci (VRE) and percentage of vancomycin resistance among all Enterococcus spp. isolates in Singaporean
hospitals.

Year All VRE isolates, number Percentage vancomycin Clinical VRE isolates, Percentage clinical
(range™) resistance” (range®) number (range*) vancomycin resistance”
(range~)

2006 57 (0-20) 1.5% (0%-6.9%) 15 (0-7) 0.4% (0%-1.5%)
2007 78 (0-26) 1.6% (0%-7.1%) 19 (0-7) 0.6% (0%-2.5%)
2008 71 (0-23) 1.5% (0%-6.2%) 12 (0-5) 0.4% (0%-1.8%)
2009 114 (0-74) 3.3% (0%-4.5%) 22 (0-10) 0.7% (0%-2.3%)
2010 98 (0-41) 2.3% (0%-6.6%) 20 (0-13) 0.7% (0%-2.4%)

* Distribution range among participating hospitals.
~ Calculated using the number of all Enrerococcus spp. cultured as the denominator. Results from Hospital 5 were not included as the denominator figures
were not available.

ULLICans 11 STRalaie Huspriaey uvvel Lue prast O YEdl s HIUILGALes LIe ueca 10l oo

vigilance in order to prevent any further increase in VRE prevalence locally.

Ann Acad Med Singapore 2012;41:77-81

Key words: Vancomycin-resistant enterococci, Passive surveillance, Antimicrobial
resistance, endemics
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US HICPAC Guidelines:

1 Place VRE-Infected or colonised patients in single rooms or in
the same room as other VRE-colonised patients

2. Wear gloves when entering the room of a VRE-colonised patient

3. Wear a gown when entering the room of a VRE-colonised
patient and when substantial contact is anticipated

4. Remove gloves and gowns before leaving the room and degerm
hands

5. Dedicate the use of noncritical items (eg, stethoscope,
thermometer) to a single patient or cohort

6. Determine the colonisation status of roommates of newly
Identified VRE carriers

7. Adopt a policy for deciding when a patient can be removed from
Isolation precautions

8 Highlight the records of colonised patients, so that they can be
Isolated again when readmitted



Role of Environmental Contamination

as a Risk Factor for Acquisition of
Vancomycin-Resistant Enterococci in Patients
Treated in a Medical Intensive Care Unit

José A, Martinez, MDY, Robin Ruthazer, MPH; Karen Hanslosten, RN Laurie Barefoot, EN; David B, Snydman, MD

Tahle 1. 1999 Environmental Surveys Performed at Several Intervals After Terminal Room Cleaning

Backgre
othercase No. of Positive Samples/
enteral fee  Gleaning Procedura Date Room No. No. of Samples Taken Soiled lems PFGE Type

AehIn Conventional March 23 10 49 Light switch, 1,1,2,2
defined ¢ toilet

resistant « Qiist nnser,
(1CLTY set bathroom faucets,
nated env telephone handle
cated. Conventional March 24 0/9 NA

Conventional March 26 2/6 2 IV pumps

Methoeds [ntensive May 25 02 NA

onpatien!  Intensive June 21 0A0 NA
tiary-care

T;!::':'El!:}‘ Abbreviations: IV, intravenous: NA, not applicable; PFGE, pulsed-field gel electrophoresis.
AL

did mot a

lzast the same mamber of days. contamination, even after extensive cleaning. This soudy
underscores the need for beter cleaning and the role of

Reselts: Thiny cases were matched writh 60 approprni- the envitonment in transmission of VREE.

ate controls, Cases were more likely io have been in the

hospital for lomger than 7 days before MICL admission Arch Intern Med. 2003, 163:1903-1912
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. val of Vancomyein-Resistant a Jancomycin-Susceptible
Survival of Vancomyein-Resistant and Vancomycin-Su tibl
Enterococci on Dry Surfaces

CONSTAMZE WENDT," BETTIMA WIESENTHAL,' EKEEHART DIETZ? ann HEMNING RUDEN!

Tttt af Hygieer, Froe Univorsity Serlin, 12203 Berlie, " an i
Wortamg Group Epideminloge, Free Usiversity Berlin, 14195 Bearlin,”

Reosved 15 June 198 Raumed for modificaion 6 Augus 1998 aocepeed 7 Seprember 1952

We compared the shilities of Enierevercns feecivm sirains ithres vancomydn-resistant enterococci [VRE] am
and five vancomy cin-masceptible enteroocect [VSE] 1 and Baveroceccns frecalis strains jone VRE and 100 VEE) to
survive under dry conditiens. Bacterinl suspensions of the strains were incculated snto pohovinyl chlericde and w
stored under defined conditions for up to 16 weeks. All strains survived for at least | weds, and o strains ? Tj'm 1

sarvived for 4 months, A seatistical model was v=ed io diseribuce che 19 resolting survival corves beiwesn iwe
wpes of sarvival oarves. The tvpe of sorvival corve was not associated with the spedes (F. fovonlis versus
E. feciven ), the sonree of isolation ipatient versus gavironment). or the susceptibility to wncomycin (VEE
versus VEEi. Resistance to dry conditions may promote the transmissibility of o sirain, bot VRE have no
advamiages over VSE with respect to their ability te survive under dry conditisns.
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Discharge Cleaning Standards for Hospital Rooms of Patients Placed on Contact Precautions*

Table 1. Discharge Cleaning Standards for Hospital Rooms
of Patients Placed on Contact Precautions*®

Cleaning Surface

Dusting of room
Spot cleaning of walls

Bedside tables and carts

Bed

and floor lamps

Patient care aquiprment

Bathroom

Waste receptacles
Bed linen
Hoor

*Rep

Protocolt

Includes use of high dusting tool
Limited igh-touch and visibly soiled

matt

pill oy
Replaced
All surfaces
Wiping

teley
Wiping

sanitized; toilet mop replac
only§
Wiped and relined
Clean linen placed
Mop m changed daily or when

TAll cleaning performed using a quaternary ammaoni
fHigh-touch surfaces with frequent hand co

light switches.

§In non—=intensive care units {ICUs), mop container is cleaned and refilled

with gemmicidal solution.

Huang, S. S. et al. Arch Intern Med 2006;166:1945-1951.

ARCHIVES OF

INTERNAL MEDICINE

Copyright restrictions may apply.




Predictors of Methicillin-Resistant Staphylococcus aureus (MRSA) and Vancomycin-Resistant
Enterococci (VRE) Acquisition*

Table 3. Predictors of Methicillin-Resistant Staphylococcus
aureus (MRSA) and Vancomycin-Resistant Enterococel
(VRE) Acquisition®

Odds Ratio P
Model (95% Confidence Interval) Value

MRSA
Frior occupant MRSA positive 1.4 (1.0-1.8) .04
Age, in decades 1.1 (1.0-1.2) 02
Pre-ICU LOS 2 (1.1-1.4) <001
Leukemia 4 (0.2-0.9)

VRE
Prior occupant VRE positive 1.4 (1.0-1.9)
Age, in decades 1.2 (1.1-1.3)
Pre-ICU LOS 1.4 (1.3-1.8)
Diabetes mellitus S (1.0-1.70)

1.

Abbreviations: ICU, intensive care unit; LOS, length of stay.
*No interactions found.
By 10-day intervals.

Huang, S. S. et al. Arch Intern Med 2006;166:1945-1951.

ARCHIVES OF
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Formulary control for VRE

TABLE 1. Antibiotic formulary interventions

Firat authcs
{referanca)

Fublication
¥i

Satting

[t erven o™

Clotooms

Fubin {59

Lam (32)

Morms [(63)
Belliveau (5

Cale (85

Anglim (1)

Lai (31

Bradley (13}

Maontecalvo (63)
Smith (93
Manzella (599
May (&0

Mourse {74)

ooz

1005
1005

1906

1906

19097

1008

1999

| Qo
1999
2000
2000

2000

Pediatric oncology
ward

Hospital

Hospital

Hospital

Hospital

Hospital

Hospital

Omeology unit

Cncology unit
Hospital
Hospital

ICU

Omeology unit

Restriction of i.v. vancomycin

Restriction of oral vancomycin

Restriction of vancomycin; no
restriction of cephalosporins

Restriction of vancomycin

Restriction of vancomycin,
clindamycin, and broad-spectrum
cephalosporins

Restriction of vancomycin,
enhanced infection control
measures; survelllance cultures
from high-risk patients

Restriction of vancomycin

Restriction of ceftazidime and

replacement with PIP-TZB

Reduction in several classes of
antibiotics

Restriction of cephalosporins and
replacement with PIP-TZB

Ceftriaxon e-erythromycin versus
levoflomacin treatment

Restriction of cephalosporins and
replacement with PIP-TZB

Restriction of cephalosporins and
glycopeptides

Decrease of colonization with VREE

Decrease of clinical isolates with VRE

Mo significant changes in VEE
colonization or infection rates

Mo new VREE outhreaks but no
decline in endemic VEE

Decrease in fecal colonization and
infections with VRE

Significant decrease in the ncidence
of VRE acquisition

Mo significant changes, failure of
eradication

Significant decrease in VREE
acquisition with increase after
restart of ceftaridime use

Decreased VRE infection and
colonization rate

Decline in VEE prevalence

Decreased VRE colonization rate
Eradication of all VEE infections

Complete eradication of VRE
infection and transmission

¢ Abbreviations: v, intravenons; PIP-TZR, piperacillin-tazcbactam.

Harbarth, Cosgrove, Carmeli, AAC 2002



Absolute antibiotic restriction:

3'd generation
cephalosporin use —80%

Ceftaz resistance —44%
Imipenem use +140%

Imipenem resistance
+89%

— Rahal JJ et al JAMA
1998:280:1233-7

2000 160
140
1500 120
100
1000 80
60
500 40
20
0 0
1995 1996
Hl 3G Ceph Bl Imipenem

ceftaz resistance —~ Imi resistance




Effect of antibiotic restriction:

Squeezing the balloon:

* “Constraining one end causes the other end to
bulge: Addressing the problem of antibiotic
resistance by limiting the use of one class of
compounds may be counteracted by
corresponding changes in prescribing and drug

resistance that are even more ominous”
» John P Burke JAMA 1998:280:1270-1



Multidrug-resistant, ceftazidime-susceptible
Acimetobaciter baumannii (chromosomal)

4 seen Ceftazidime use

Ceftazidime-resistant Ceftaridime-resistant
A, baumanni K. pneumoniae
{chromosomal) (plasmid-mediated)
1888 19493

& Imipenem sl ﬂﬂpl‘;ﬂrcin
s ceftazidime

use
Ceftazidime-imipenem-rasistant

A. baumannii (chromosomal) Ceftazidime-cephamycin-imipenem-—
1991-1992 resistant K, pnewnoniae (chromosomal
and plasmid-mediated)
1905

Contact isolation: icti Imipenem-resistant
patient cohorting; A r'-;fn F. aeruginosa (chromosomal)
local polymyxin cophalosporina 199G

and cephamycins Contact
isolation;
local

polymyxin
Reduction of
ceftazidime

Elimination of imipenem resistance: i:
87% in ICUs

[12]

Urban C, Segal-Maurer S, Rahal JJ. Clin Infect Dis. 2003;36:1268-74



The median number of days until acquisition of vancomycin-resistant enterococci (VRE) in
relation to the "colonization pressure" (prevalence) and the use of third-generation
cephalosporins

No. of Days Until Acquisition of VRE

35 40 45 50 55 60
% of Days With Cephalosporin Use

Bonten, M. J. M. et al. Arch Intern Med 1998;158:1127-1132.
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60 1

50+

40

30+

20+

10+

Ecological impact of antibiotics

[ Ps Aer
B Ac Baum
B MRSA

<7d,no abx <7d, +abx >7d no abx >7d +abx

Trouillet JL et al. Am J Resp Crit Care Med 1998;157:531-9



Risk ratios for skin contamination and environmental or health care worker contamination by or
patient acquisition of vancomycin-resistant enterococci (VRE)

Chlorhexidine Cloth
Skin Contamination
Environmental Contamination
Worker Hand Contamination
Patient Acquisition

Nonmedicated Cloth
Skin Contamination
Environmental Contamination |
Worker Hand Contamination Q
Patient Acquisition '

T 1

1.0 1.5 2.0 2.5
Risk Ratio

Favors Cleansing by Cloth  Favors Soap and Water Bath

Vernon, M. O. et al. Arch Intern Med 2006;166:306-312.
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Transfer of Vancomycin-Resistant Enterococci
via Health Care Worker Hands

Amy N. Duchro, DO; Donald W. Elom, EN; Elizabeth A. Lyle, AB; Robert A. Weinstein, MD; Mary K. Hayden, MD

Backgrovnd: The roles of the contaminated hospital en-
vironment and of patient skin carriage in the spread of
vancomycin-resistant enterococcl (VRE) are uncertain.
Transfer of VRE via health care worker (HCW) hands is
assumed but unproved. We sought to determine the fre-
quency of VREE transmission from sites in the environ-
ment or on patients’ intact skin to clean environmental
or skin sites via contaminated hands of HOWSs during rou-
[ing care.

Methods: We cultured sites on the intact skin of 22 pa-
tients colonized by VRE, as well as sites in the patients’
rooms, before and after routine care by 98 HCWs. Ob-
servers recorded sites touched by HOWs. Cultures were
obtained from HCW hands and/or gloves before and af-
ter care. All isolates underwent pulsed-field gel electro-
phoresis. We defined a transfer to have occurred when a
culture-negative site became positive with a VRE pulso-
type after being touched by an HOW who had the same

pulsotype on his or her hands or gloves and who had pre-
viously touched a colonized or contaminated site.

Reswlts: Health care workers touched 151 negative sites
after touching a site that was positive for VRE. Sixteen
negative sites ( 10.6% ) became positive after contact. The
percentage of times that contact with a site led to a trans-
fer was highest for antecubital fossae and blood pres-
sure cuffs.

Conclusions: Vancomycin-resistant enterococci were
transferred from contaminated sites in the environment
or on patients’ intact skin to clean sites via HOW hands
or gloves in 10.6% of opportunities. Controlling VRE
by decontaminating the environment and patients’ in-
tact skin may be an important adjunctive infection con-
trol measure.

Arch Intern Med. 2005:165:302-307




Table. Description of 16 Vancomycin-Resistant Enterococci (VRE) Transfers

No. of Health Care Vancomycin
Culture Events Worker No. Origin Site* Destination Site VRE Pulsotypet Resistance Typet

W

-
(=]
==

T
B D

1 Inguinal regien Bed rail 16 A
Antecubital region Blood pressure cuff 5 B
Description of 16 : ' e 0 A
Bed rail
Vancomycin-Resistant
Wrist
Wrist
Transfers
Hygiene products
7 5 Inguinal region Suction equipment 10 A
Inguinal region
Ankle
Ankle
Wrist
Bed rail
Chest
Wrist nguinal region 19
DUCkrO A. N. et al ArCh Intern 16 Antecubital region Wrist 4
! ’ ) ’ Bed table
Bed rail
Bedding
19 10 Antecubital region Ankle 21 B
Bed rail
Bedding
ARCHIVES OF Bed rail

i3 3 Chest nfusion pump 1;] A
i 4 Hygiene products Ankle 10 A
Enterococci (VRE)
Bed rail
Ankle
Inguinal region
10 3} Chast Antecubital region 4
Inguinal regicn Orawer handle 19
Med 2005;165:302-307. Ankle
Copyright restrictions may apply. Blood pressure cuff
Bedding
INTERNAL MEDICINE

Bed rail
Chest
Wrist
Wrist
T 5 Inguinal ragicn Bed fable 10 A
Wrist
Chest Bed rail 4
Antecubital region Back 4
19 10 Antecubital region Back 21 B
Bedding
Blood pressure cuff
25 1 Soap dispenser Wrist

-4
I

*Sites are listed in order of contact and according to the number of times that they were contacted.
tNo Emterococcus faecalis strain was involved in a transfer.
fletter designates vanA or vanf resistance genotype.




Tailored strategies???

No or rare VRE

\ \

\

Strategy 1
Admission surveillance of
high-risk patients

Contact isolation of VRE+
patients

Reduce antibiotic pressure

Educate staff

Monoclonal
outbreak

—l

&
/.‘

4

Strategy 2
Contact isolation of VRE+
patients

Culture surveillance of
patients on affected wards

Admission surveillance of
high-risk patients

Educate staff; monitor
adherence

Polyclonal,
endemic state

Strategy 3
Universal gloving

Consider cohorting of
patients

Culture surveillance as
needed for creating
cohorts

Decrease antibiotic
pressure

Educate staff; monitor
adherence

Bonten, Willems, Weinstein Lancet ID 2001;1:314-25
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Safdar & Maki
Ann Intern Med
2002:136:834-44

Fabir I, Risk Factors for Nosocomial Colonization or Infection with Methicillin-Resistant Staphylococous avreus,
ancomycin-Resistant Enterococcus, Clostridivm difficile, Extended-5Spectrum [i-Lactamase-Producing Gram-Megative

Bacilli, and Candida®

Risk Factars

Adwanced age

Lindertying discase
Renal failure

Hemalc: I T

Hepal Tasung
Severity of dnegsd

Inteospital trargler of 4 patieml
patient trom a nursing home

Extended kength of stay

Iyasve proCEdunes oF Joevies
Cadircarbesinal Surpany

Transplantation
Comral venows of artenal

calheter
Lirinary catheter

nfiEnakaa and mechanical
wiinfilatacin
T besisdirng

antisinfective therapy
Cl_'p"l.ﬂ;_‘fg.wurl;

Penacillis
Clanaamgcin
WA OITECin

Hi N oo nes
AMultiple antibiotics

weethicillin-Resistant
Staphylococcus aurpws
(11, 12, 16=26)

1.2 1.3017, 23)

t {12, 17, 18,
26}

0 1, 23,
M5 (23]

t {12, 17, 23,

1.9 (24)

6.9 (24)

1.4 b 175 (0E=13,
21-23, 75, 26)

(17

(18, 4515

13, 18, 23, 2%
o<

HS {11, 17, 18, 22

)

(18

3.1 (24)

MG (22, 23, 011,12
17, 18]
P12 17, 18, 22, 26)

(11, 17, 18, 23),
ME {22)

1.7t 11.3 (16, 19,
21, 24, 26}

Cdds Ratio or Relative Risk (References)

Vancomycin-Rosistant
Enterococcus (37-48)

4.4 bo 6.98 (35, 42)

B4 {33}

4.3 60 20

3.3 ko 593 (31, 48)
3.4 b 6,05 (44, 48)
2.7 (3]

t (34, 36, 41, 44, 4/F,
AF), M5 (38, 40,
45)

T (34, 41, 44,

M5 36 38, 40, 4%,
471

1.3 to 6.1 (33, 36)

1.6 b 13.8 (39, 41,
)
t (34, 36, 48)
M5 (37, 38, 40, 44)
(3705

2.3 to 11.0 (27, 29,
12, 33, 40, 42,
#1-46, 48)

38

1.6 to 14.5 (42, 43,
45, 47

Extended-Spectum
p-Lactamase-Froducing
Gram-Megative Bacilli
(¥3=27)

M5 (49, 51, 54, 56)

T {51, NS 43, 56 54

1.7 to (43, Bl 240

2.5 1o 13 (49, 55)

{51, 55 56), M5 {54
BT

1.8(51, 52)

2910 12,8 127, 54, 550

1.2 o 2.8(51, 3, 55)

ME (4%, 52, 54-56),
¥ (52, 56)

ME (45, 55), 1 (81, 52
B, )

NS (4%, 55), 1
54, 56

t {49, 51, 52, 54, 55)

{51, 52

1.4 to 8.7F (48, 56, &I
.53, 565

Clostridiam difficile
{58=77)

1.0 bo 1T 00, 69,
TN

1.71 to 6.7 (65, 76}

2.0 (631
3.1 (66

1.3 to 3.6 (62, &7
751

1.6 bo 6.0 {58, &0
61, 74
4.3 (66)

t {5B-77)

T {5E=-6S, &4=21)
WS (B3]

T {SB-77)

1.4 to 19.7 (63, &
73

1.4 o 28.6 (64, 65,
]

3.4 bo 4.2 (59, G6H]

15.6 to 42 {61, 62}

3.1 (59

1.6 bor 226 (63, 65,
0,72, )

Candida (78-87]

1.4 to 22.1 (79, B4)
1.7 i 450081, 83)

7.3 to 42 (85, 86)
f (HO=H2, B5=-27)

3TN

L1241

2.5 (84}
3.2 (84}
5.6 to 26.4 (7880,

A7)
1300050

T (B, B5-87)

t (B1, 85, BS),

M (87}

M5 {81, BE, 87)

M5 (81, 86, 87}

M5 {81, 86, 87

275 (B1)

1.7 o 25.1 (79, BO)
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Journal of Hespital Infection (2000) 44: 234-300 .
Article no. jhin [999.0696, available online at hitp/fwwwidealibrarycom on 1] [.i.nl

Control of an outbreak of vancomycin-resistant
Enterococcus faecium in an oncology ward in
South Africa: effective use of limited resources

K. M. McCarthy* W.Van Nierop*, A. Duse*, A.Von Gottberg®, M. Kassel*,
Q. Perovic* and R, Smego™

“Division of Hospital Epidemiology and infection Control, Department of Clinical Microbiology and Infectious
Dizeases, School of Pathology, South African Institute of Medical Research and the University of the Witwatersrand

Summary: An outhreak of vancomyein-resistant enterococci (VREE) oco
large teaching hospital in Johannesburg, South Africa. The outhreak stn Colonized, Colonized, New admission and  New admiasion ar
. Rk i : K o i requiring high care | relatively well colomization status |mlonization status
faecium carrving the oand resistance genotvpe. Macro-restriction analvai unknown, or umkncwn, or

: ’ o . : . ) T Nat eolomized Mot colomzed
were clonally related. Modified infection contral interventions were imply

was achieved. Although the epidemiology of VRE is well document

: : - .. . C D
Australia, this problem has only recently emerged in South Africa.

appears similar to that described for outbreaks elsewhere. © 2000 The H Thaoughfara to
neology cliniae

Kevevords : Vancomycin-resistant enterococel ( VRE), South Africa; infection con Main Entranes il

Adminstrative areas

Figure I. A flocrplan of the adult oncology ward. A-D: Large cubicles containing six to eight beds.
|E-H: Isclation cubides. Mew patients are allocated to cubicle © or an isolation cubide until results of
rectal surveillance swab available.




Screening for Vancomycin-resistant Enterococci Using Stools Sent for Clostridium
difficile Cytotoxin Assay is Effective: Results of a Survey of 300 Patients in a Large
Singapore Teaching Hospital

- 5 . .
Joshua KX Tay.'usss. Ethan E Bodle.’up. xer, Dale A Fisher.usss Frace. Raymond VTP Lin. usss. rrces.
Gamini Kumarasinghe.*usss Frcram rreps. Paul A Tambyah.!Puzss ras

Abstract

Introduction: To assess the efficacy of screening stools se
assay (CDTA) for surveillance of vancomycin-resistant
Methods: From April to May 2005, all stools submitted for
using vancomycin containing culture media. Isolates wi
vancomycin resistance confirmed, followed by polymerasec
vancomycin resistance genes and DNA fingerprinting. O
period, stool specimens or rectal swabs were also obtained
(haematology. oncology, renal and intensive care). Fifty
compared in terms of VRE risk factors previously ident
prevalence of VRE in both groups was similar [3/204 (1.5%
in the high-risk arm:; P=1.0, Fisher’s exact test]. Prevalence
including age, duration ofhospitalisation, exposure to antibio
presence of malignancy and diabetes mellitus was similar i
failure (P < 0.05) was more common in the high-risk group. .
genetically distinct by variable number tandem repeat (V

Jaecium (2 with the vanB gene, 1 with vanA) and one E. fa -

our high-risk patients are VRE carriers. In-hospital VRE s«

Table 1. Comparison of Patients in the CDTA Group and High-risk Group*

P
value

Vanable CDTA
patients

(n=51)

High-risk
patients
(n=51)

Baseline characteristics
Male, %
Apge.y
Chinese, %

431
578+203
66.7

529
584+£17.1
529

Clinical characteristics

113+169

46+106
3(5.9)

10.1 £10.0
38+91
31(5.9)

Duration of hospitalisation, d
Time in intensive care, d
Institutional transfer. n (%)

Underlying conditions, n (%)
Diabetes
Renal failure
Haematologic cancer
Other cancer

12 (23.5)
5 (9.8)
7 (13.7)

15 (294)

21 (41.2)
15 (29.4)
5(9.8)
12 (23.5)

Invasive procedures or devices. n (%)
Gastrointestinal surgery 3(59)
Central arterial or venous catheter 20 (39.2)
Urinary catheter 18 (35.3)
Nasogastric tube 16 (31.4)
Mechanical ventilation 15 (294)

6(11.8)
20 (39.2)
19 (37.3)
12 (23.5)
10 (19.6)

Anti-infective therapy, n (%)
Aminoglycosides
Cephalosporins
Fluoroquinolones
Metronidazole
Vancomycin
Multiple antibiotics{

0.52
0.69
0.12
0.45
0.82
0.16

17 (33.3)
28 (54.9)
18 (35.3)
11 (21.6)
14 (27.5)
32 (62.3)

14 (27.5)
26 (51.0)
11 (21.6)
8 (15.7)
13 (25.5)
25 (49.0)

Values are expressed as the mean = SD unless otherwise noted
i Defined as having 2 or more antibiotics administered during period of
hospitalisation

is a simple, reasonable surrogate for screening individual high-risk patients as the patient risk
profile is similar and the vield comparable in a low-prevalence setting.

Ann Acad Med Singapore 2007:;36:926-9




HOSPITAL ADMINISTRATIVE POLICY

ISOLATION POLICY: PATIENTS WITH VANCOMYCIN RESISTANT
ENTEROCOCCUS (VRE)

Document No.: Revision: Original Date: Effective Date:
MNUH-HAP-INF-018 o7 01-12-04 20-08-11
Process Owner: Approval:
A/Prof Dale Fisher A/Prof Aymeric Lim
Chairman, Infection Control Committee Chairman, Medical Board

Description of Content/Change:

O Mew Document O Major Content Change B Minor Content Change O Mon-content Change O Deletions Only

Any hardcopy, printed or photocopied, is considered an uncontrolled copy, unless it is the original,
signed-off version.

6.3 Contact Tracing

10 Oyhiactiva 6.3.1 Patients in the same room or cubicle as a VRE positive patient on/ or after the date
of sampling are to be identified. One sample from peri-rectal or rectal or colostomy
site is to be taken for contact patients who are still in hospital, and Contact
Precautions must be practised when attending to patient until the VRE screening
result is known to be negative. Those patients need NOT be placed in a single room
unless result is positive for VRE. No swab will be taken for contact patient who has
already been discharged.

Look-back tracing may only be necessary for cases where index patient is a
potential high shedder or exposed patients are high risk group and exposure within
one month.

The cost of the “contact” patients’ VRE test is borne by the Epidemiology Unit.

Annavac
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Nosocomial Infection with
Vancomycin-dependent
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May not be necessary:
VRE & Mortality (neutropenic pts)
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May not be possible:
VRE from poultr

TABLE 1. Numbers of VREF and VSEF isolates recovered from
various poultry sources in Moreay at different times and

analyzed by the AFLP method

Mo, of Eolates
Sorce of isolates —_— Beference(s)
1955 1998 1999 Toral
Broiler or turkey feces 15 20 14 49 4.5 14
Broiler or turkey carcass
VREF ' 520 0 35 A, 14
VSEF 1 21 0 21 Unpublished data
Total 5 41 0 56
Broiler farm environment
Farm 1 1 I
Farm 2 | 0 45 45
Farm 3 | 1 11 11
Farm 4 I I 3 !
Farm 5 I I 2 =
Total 1 1
Total il T 218

Borgen et al Appl Envir Micro 2002



VRE In the
Community
In Europe

Germany Netherands Denmark
(ref 65) (ref 71) (ref 70)

Before and after
Avoparcin Ban

Netherlands (ref 71) Germany (ref 65)
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(ref 65) (ref 71) (Willems et al)

[_IBefore [_1After the ban of avoparcin

Bonten, Willems, Weinstein Lancet ID 2001;1:314-25



VRE In the Netherlands

n=87 n=29 n=12 n=38 n=15 n=18 n=36 n=51 n=58 n=36 n=70 n=10
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[JGenogroup A [JGenogroup B [JGenogroup C [Genogroup D (JVariant A1[ JVanant A2 (] Variant A3[] Variant E

Distribution of the major Tn1546 transposon types

Bonten, Willems, Weinstein Lancet ID 2001;1:314-25



Singapore hospitals ARE different
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Fig. 1. Incidence-density and number of vancomycin-resistant enterococciisolates from clinical and blood cultures, by hosprtal, 2006-2010.




Controlling Healthcare Associated
BSI|: Vertical vs Horizontal
Approach

Enterococcus Candida

Subset VRE Subset Seitiset 1,

FQeT Qe TR

Aoncrobacter

Subset MRSA

Figure 2 A conceptual image of a vertical program such as one focusing on <ce:italic> Staphylococcus aureus</ce:italic> or MRSA vs. one focusing on all
organisms causing healthcare-associated infections including all <ce:italic> S. aureus</ce:it...

Richard P. Wenzel, Michael B. Edmond

Infection control: the case for horizontal rather than vertical interventional programs
International Journal of Infectious Diseases Volume 14, Supplement 4 2010 S3 - S5

http://dx.doi.org/10.1016/j.ijid.2010.05.002



FIGURE 1. Crude death rate* for infectious diseases — United States, 1900-19967
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tadapted from Armstrong GL, Conn LA, Pinner RW. Trends in infecticus disease mortality in
the United States during the 20th centurny. JAMA 1999:281:61-6.

S American Water Works Association. Water chlorination principles and practices: AWWA manual
M20. Denver, Colorado: American Water Works Association, 1973,

MMWR 1999 / 48(29);621-629




Why do infection control??

* |t saves money
o |t saves lives
o It 1s the right thing to do......

Paul Ananth Tambyah
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