This publication was rescinded by National Health and Medical Research Council
on 24/3/2005 and is available on the Internet ONLY for historical purposes.

| mportant Notice
Thisnoticeisnot to be erased and must be included on any
printed version of thispublication.

° This publication was rescinded by the National Health and Medical Research Council on
24/3/2005. The National Health and Medical Research Council has made this publication
available on its Internet Archives site as a service to the public for historical and research
purposes ONLY .

o Rescinded publications are publications that no longer represent the Council’ s position on
the matters contained therein. This means that the Council no longer endorses, supports or
approves these rescinded publications.

o The National Health and Medical Research Council gives no assurance as to the accuracy
or relevance of any of the information contained in this rescinded publication. The
National Health and Medical Research Council assumes no legal liability or responsibility
for errors or omissions contained within this rescinded publication for any loss or damage
incurred as aresult of reliance on this publication.

o Every user of this rescinded publication acknowledges that the information contained in it
may not be accurate, complete or of relevance to the user’s purposes. The user undertakes
the responsibility for assessing the accuracy, completeness and relevance of the contents of
this rescinded publication, including seeking independent verification of information
sought to be relied upon for the user’s purposes.

o Every user of this rescinded publication is responsible for ensuring that each printed
version contains this disclaimer notice, including the date of recision and the date of
downloading the archived Internet version.




Emergence of
ancomycin Resistant
Enterococci In Australia

Endorsed at the 122nd session of the National
Health and Medicai Research Council

NationalHealthandMedicalResearchCouncil

NHMRC



© Commonwealth of Australia 1996

Thiswork is copyright. It may be reproduced in whole or part for study or training purposes subject to theinclusion
of an acknowledgment of the source and no commercial usage or sale. Reproduction for purposes other than those
indicated above, requires the written permission of the Australian Government Publishing Service, GPO Box 84,
Canberra ACT 2601.

The strategic intent of the National Health and Medical Research Council isto work with othersfor the health of al
Australians, by promoting informed debate on ethics and policy, providing knowledge-based advice, fostering ahigh
quality and international ly-recognised research base, and applying research rigour to health issues.

Nationa Health and Medical Research Council documents are prepared by panels of experts drawn from appropriate
Australian academic, professiona, community and government organisations. NHMRC is grateful to these people
for the excellent work they do on its behalf Thiswork is usually performed on an honorary basis and in addition to
their usua work commitments.

Publications and design (Public Affairs, Parliamentary and Access Branch)
Commonwealth Department of Health and Family Services

Ethical guidelines on assisted reproductive technology



Contents

List of tables v
Preface vii
NHMRC Working Party on Antibiotics , ix
Terms of reference IX
Membership IX
Recommendations !
Background 3
International emergence of VRE 5
VRE in Australia 7
Risk factors for VRE acquisition-and spread 9
Possible role of animal glycopeptide use 11
Action for the NHMRC Working Party ¢n Antibiotics 13
Recommendations and reasonsg 15

Emergence of Vancomycin Resistant Enterococci in Australia



List of tables

| Types of Vancomycin Resistant Enterococci (VRE) 3
2 Australian VRE - as at 28 October 1996 7

Emergence of Vancomycin Resistant Enterococci in Australia



Preface

The emergence of vancomycin resistant enterococci (VRE) in hospitals patientsisasignificant international
concern. It threatens to compromise effective treatment of infections caused by multi-resistant gram-positive
bacteria, particularly in serioudly ill hospitalised patients, who may need treatment with vancomycin where other
antibiotics have failed

Following several outbreaks of VRE in Australian hospitals, between October 1994 and October 1996, the
NHMRC's Working Party on Antibiotics were asked to investigate the issue of VRE in Australia.

The Working Party considered local zind international evidence and formulated a set of recommendations that aim to:

* increase awareness and undersianding of VRE; and
. combat the spread of VRE in Austraia
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NHMRC Working Party on Antibiotics

Terms

L Provide expert advice to government, health professionals, and the community on the public health
implications for the use of antibiotics and the effects of their use in human and veterinary medicine, primary
industry (including medicated stockfeeds, agronomy, horticulture, aguaculture and apiculture). Monitor and
devel op strategies to minimise the rate of development of microbial resistance and the impact of antibiotic

use on the environment.

2. Report to the NHMRC Communicable Disease Standing Committee.
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Recommendations

The NHMRC Working Party on Antibiotics makes the following recommendations:

L

Health care establishments to be encouraged to maintain a program of ongoing improvement in infection
control  practices.

Development of specific measures to combat the spread of VRE in health care establishments, to be
included in the update of the NHMRC/ANCA publication Infection Control in the Health Care Setting -
Guidelines for the Prevention of Transmission of Infectious Diseases. A separate document to all health
care establishments may ase be of value.

Hospitals and commuinity-hased prescribers to be asked to severely restrict the oral use of vancomycin.

Support to be given to ongeirnig professiona education and public awareness campaigns about the risk of
VRE and the effect of excessive zittibiotic prescribing to humans.

Support to be given to the maintenance ¢f the National Antimicrobial Resistance Surveillance Program
(NARSP).

Urgent research to be encouraged inito the prevalence of VRE in Australia through the use of screening tests
in hospitalised patients, and studies on risk factors for their emergence and transmission.

‘Based on current evidence, there are insufficient grouinds to recommend a ban on the use of avoparcin in
Audtralia, at this time.
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Background

Enterococci (Enterococcus spp.) are common Gram-positive cocci that colonise the gastrointestinal tract of man and
many other animals. All humans and many animals carry enterococci in normal intestinal flora. Enterococci are only
pathogenic to humansin specific circumstances. They can cause minor urinary tract infections, wound infections
especially after surgery (usually in combination with other bacteria), septicaemiaand endocarditis.

Enterococci are bacteriathat are naturally resistant to anumber of antibiotics, including all cephal osporins,
aminoglycosides and clindamycin. In addition they are often resistant to tetracyclines and erythromycin. Treatment of
serious infection requires the use of penicillinfampicillin/amoxycillin or a glycopeptide antibiotic such as
vancomycin or teicoplanin. Of all the infections caused by enterococci, endocarditisis the most difficult to treat,
requiring a combination of a ceii-wall active agent such as penicillin or vancomycin, and an aminoglycoside (usually
gentamicin) for synergy tc ensure cure.

The first resistance problem to emerge in-enterococci was high-level aminoglycoside resistance (normal resistance is
at alow level). This type of resistance oniy affects the treatment of endorcarditis and is therefore not a major clinical
problem. Aminoglycoside resistance was followed by the emergence of resistance to
penicillinfampicillin/amoxycillin in E.faecalis and especially E.faecium. This type of resistance is more significant,
asit eliminates the drug of choice, and in seriousinfection means that a glycopeptide must be used However, this
resistance has remained at afairly low level: Three types of vancomycin resistance have been found in enterococci:

Table 1: Types of vancomycin resistance enterococci (VRE)
Type Level X-resistance Plasmid-borne, Commonest species
with teicoplanin transmissible harbouring
VanA High Yes Yes E.faecium
VanB Low No _|Yes E.faecalis
VanC Low No Ne - intrinsic E.gallinarum (C1)
i P E.casselinayus (C2)

VanA and VanB type resistances found in E.faecium and E.faecalis account ier dmost al of the important
resistancesin clinical settings. VanC resistance islow level intrinsic resistance that is naturally found in the rarer
species of enterococci. These species are rarely mgjor pathogens and thus this type of resistanceis of little clinical
importance.

One particular problem of VRE isthat they are usually multi-resistant, ie they are resistant not only to vancomycin
but a so to penicillin/ampicillinfamoxycillin and to high levels of aminoglycasides. This makes seriousinfection with
these strains very difficult to treat. The main drugs used to treat these organisms are experiimental, such asthe
combination streptogramin agent, quinupristin-dalfopristin, the oxazolidinones and pessibiy in future the ketolides,
aswell as many combinations of older drugs even in the face of resistance, hoping for some synergy. VarB resistant
organisms can be treated with teicoplanin.
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International emergence of VRE

VRE werefirst found in the late 1980sin the United States of America (USA). Aswith many types of resistance
these were at first considered to be ararity. However, over the next few years they were found to be a significant
cause of cross-colonisation and infection in tertiary care hospitalsin the USA, particularly in Intensive Care units.
More recently they have been described with increasing frequency in Europe, especially Britain.
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VRE In Australia

There have been 15 confirmed isolates (13 strains) of VRE in Australiaas at 28 October 1996. Thefirst isolate was
in 1994 from a patient who had undergone a liver transplant at the Austin Hospital in Melbourne. Extensive
investigations at the time did not find any other strainsin the hospital. There have been afurther 14 isolatesin
Australia, 13 since April 1996, as shown in the following table. There may well have been other isolates about
which we have not heard.

Table 2: Australian VRE - as at 28 October 1996
Site | _Number  |Time . ISpecies |Phenotvpe | Genotvoe |
A 11 | Octobsr 1894 | E.faecium |VanA lvan A - |
B 1 1985 | Efaecalis  |VanA lvan A
C 3 (in one ward) |April 1996 E.faecium VanA van A
D 1 May 1926 E.faecalis VanB van B
E 1 June 1996 | E.faecalis VanB van B
F 1 August 1886 E.faecium VanA van A
D 1 (?2) August 1998 {E.Taecium VanB ->?VanA |van B/ivan B
G 1 August 1996 |\E.faecium VanB van B
A 1 September 1995 i=.faccium VanB van B
H 1 September 1996 | £.faecium VanB van B
[ 1 September 1996 E raecalis. VanB van B
D 1 October 1996 E..faecium VanB van B
E 1 October 1996 E.faecium _ IVanA Pending
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Risk factors for VRE acquisition and
spread

Experience in the USA suggests that VRE have emerged as a result of antibiotic pressure generated on normal gut
flora by the clinical use of vancomycin, particularly in the oral form used for the treatment of Clostridium difficile
(antibiotic-associated) colitis. Oral vancomycin isused widely inthe USA for this condition, but isreserved for
relapsing infection in Australia. In Australia, metronidazole isthe preferred agent principally because of cost. Other
treatments that can and have been used include oral bacitracin and oral sodium fusidate. Vancomycin has also been
used extensively in the USA and Europe for suppression of Gram-positive gut florain the setting of cancer
chemotherapy and intensive care to prevent infection. These practices have not become common in Australia. The
following have been identified astisk factorsfor VRE in the USA:

prolonged hospitalisation;

immunocompromised host;

neutropenia;

prior antimicrobial therapy {especialy with cephalosporins and vancomycin);

admission to an intensive care unit;

¢ rend failure.

The USA experience suggests that the propensity for cross-infection with VRE isvery high, and of asimilar order of
magnitude to multi-resistant Staphylococcus aureus (MRSA). However, unlike MRSA, the clinically manifest
infection rateislow compared to the rate of asymptomaiic colonisation, possibly of the order of onein 100.

Of particular interest are the results of a study from Beigium, where vancomycin and teicoplanin were given orally to
healthy volunteers from 1989-91 and VRE emerged in 64 per cent. A subseguent investigation in 1992, included in
the same study, revealed that 11 of 40 (28%) healthy individuas and 4 of 33 (12%) cancer patients who had never
received any glycopeptides before were colonised with iow nuriibers of VRE (VanA E.faecium, see below). The
source of these colonising strains was unclear.
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Possible role of animal glycopeptide
use

Studies in three European countries. Germany, Britain and Denmark, have shown that VanA strains of E.faecium
can be found in intensively-farmed pigs and poultry. One controlled study in Denmark has shown that the presence
of these type of VRE in the gut of pigs and poultry is statistically-significantly associated with the use of the growth
promotant antibiotic, avoparcin. Avoparcinisin the same antibiotic class as vancomycin (the glycopeptide class).
The same European investigators have also found these types of VRE in occasional samples of prepared pork and
chicken meat or carcasses, raising the possibility of transmission by the food chain. It is conceivable that these
strains could colonise vulnerable humang, especially those with depressed immunity or those prescribed antibiotics
to which the organism is naturaily: resistant such as cephal osporins.

However, convincing evidence for transmission of animal VRE to humansislacking. Using amolecular technique
called ribotyping, the Danish investigatorsiniiially showed that VRE from animals were identical to strainsisolated
from patientsin Germany. When done sunsequent!y with adifferent molecular typing technique the strains appeared
to al be different. Similar differenceswere found between avariety of strains from human and animal sourcesin the
German study. There istherefore no cartainty at this stage about the similarity of the human and animal isolates of
VRE. Another piece of evidence against there be'ng amajor role for avoparcin is that in the USA, which hasthe
widest prevalence of VRE, most commonly strains of VanA E. faecium, avoparcin has never been licensed or used in
any form.

Even if it was proven that there was a connection between avoparcin use in agriculture and transmission of VRE in
humans, it would still only provide one possible ex)pl anation of the source of some of the types of VRE (VanA

E faecium only), and many may still be related to the high usage of vancomycin for the treatment and prophylaxis of
human infection, especially when the drug is given oraiiy-

Based on the findings of the European studies; Denmark; Germary and Finland al put atemporary ban on the use of
avoparcin in stockfeed. The evidence on which these decisicris were based was presented to the Standing Committee
on Animal Nutrition (SCAN) of the European Union late |ast year (1995). 1n May thisyear, SCAN concluded that

the data against avoparcin did not warrant aban on its use, and thiei further irivestigations were required before a
final recommendation could be made one way or the other. Thiswiii require Denmark, Germany and Finland to lift
their bans.

Inasimilar manner to Europe, avoparcin has been used extensively ini Austraiiafor 19 years. Import figures for
1992 and 1993 show that more than 100 tonnes of avoparcin were imported per-anfum into Australiafor stockfeed
use. Thefigure for 1995 was 150 tonnes. Investigation by the NHMRC Workinrg Party an Antibiotics has shown that
it is used mostly as a growth promotant in the intensive animal industries, principaliy in pigs and poultry. It isalso
used in calf weaning mixturesto asmall extent.

Three strains of VanA E. faecium were found at the John Hunter Hospital, Newcasile during May thisyear.
Consequently, Dr John Ferguson of the Hunter Area Pathology Service put forward ajoint proposal, with the local
Department of Agriculture and Food Hygiene Unit, to screen pigs, poultry, cattle and food saiplesin the Hunter
region for the presence of VRE. Resultswill be correlated with avoparcin usage. This study has just commenced.
Until now there has been no testing of animal enterococci for resistance to avoparcin or vancomycin in Australia.
Thus Australia has yet to demonstrate that our situation is the same as that in Europe.
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Action for the NHMRC Working Party
on Antibiotics

L Determine the existence of other isolates of VRE in Australiato date through the National Antimicrobial
Resistance Surveillance Program.

2. Alert al microbiology laboratories, viathe National Antimicrobial Resistance Surveillance Program, with
the assistance of the Quality A ssurance Program of the Royal College of Pathol ogists of Australasia, about
the emergence of VRE in Augtralia, and provide information about methods of detection, confirmation and

screening.

3. Ascertain risk factors and clinical significance of the current known isolates of VRE. A short questionnaire
has been distributed to the hospitals coded in Table 2: Austrdian VRE - as at 28 October 1996.

4, Monitor theinternational anci local research into all aspects of the emergence of VRE in humans.

5. Reconvene viateleconference within no more than one month to reconsider any new information about

VRE in Australiaor overseas.
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Recommendations and reasons

After considering the available evidence, the NHMRC Working Party on Antibiotics makes the following
recommendations to the Communicable Diseases Standing Committee, the National Health Advisory Committee,
and through them to the National Health and Medical Research Council:

L

Health care establishments to be encouraged to maintain a program of ongoing improvement in infection
control practices.

Reason: VRE have a high propensity for cross infection in hospitals,

Development of specific measures to combat the spread of VRE in health care establishments, to be
included in the updete of the NHMRC/ANCA publication Infection Control in the Health Care Setting -
Guidelines for the Preveniicn of Transmission of Infectious Diseases. A separate document to all health
care establishments may, aiso be of value.

Reason: Specific measures appear to be required to prevent cross infection of VRE. The USA guidelines
can serve as a model.

Hospitals and community-based prescribers to be asked to severdly restrict the oral use of vancomycin.

Reason: oral vancomycin usage appears tc be a mgjor factor in amplifying VRE as well as putting patients
at risk of colonisation.

Support to be given to ongoing professiorial educat/cn and public awareness campaigns about the risk of
VRE and the effect of excessive antibiotic prescribing to humans.

Reason: A balanced view of the relative importance of vV RE ineeds to be given to both health care
professionals and the public.

Support to be given to the maintenance of the National /Antiricrobial Resistance Surveillance Program
(NARSP).

Reason: NARSP is best placed to monitor trends in the emergence of VRE and other multi-resi stant
pathogens. At present it is unfunded (apart from temporary salary support from the Women's and Children’'s
Hospital).

Urgent research to be encouraged into the prevalence of VRE in-Austraiia through the use of screening tests
in hospitalised patients, and studies on risk factors for their emergence and transmission.

Reason: Rapid determination of therisk factors for spread of VRE in Austrailawill help prevent VRE
becoming established in Australialike it hasin the USA.

Based on current evidence, there are insufficient grounds to recommend a isan on-ihe use of avoparcin in
Australia, at thistime.

Reason: Self explanatory
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The National Health and Medical
Research Councll

The National Health and Medical Research Council (NHMRC) is a statutory authority within the portfolio of the
Commonwealth Minister for Health and Family Services, established by the National Health and Medical Research
Council Act 1992. The NHMRC advises the Australian community and Commonwealth, State and Territory
Governments on standards of individua and public health, and supports research to improve those standards.

The NHMRC advises the Commonwealth Government on the funding of medical and public health research and
training in Australia and supports maiiy of the medical advances made by Australians.

The Council comprises nominees of Commonwealth, State and Territory health authorities, professional and
scientific colleges and associations, vrions, universities, business, consumer groups, welfare organisations,
conservation groups and the Abcriginal ziid Torres Strait Islander Commission.

The Council meets twice a year to consider and make decisions on reports prepared by committees and working
parties following wide consultation on the issue under consideration.

A regular publishing program ensures that Council’s recommendations are widely available to governments, the
community, scientific, industrial and educationai, groups.

The Council publishes extensively in the following areas:

. Child health . Clinical practice . Communicable diseases . Centistry . Drugs and poisons .. Drug and substance
abuse . Environmental health . Health ethics. Iniection conirol - Mental health . Nutrition . Public health .
Women's hedlth

A List of Current Publications is available from:

The Publications Officer
NHMRC

MDP 50

GPO Box 9848
Canberra ACT 2601

Telephone: (06) 289 7646 (24 hour voicemail service)
Facsimile: (06) 289 8776
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