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ACRONYMS AND ABBREVIATIONS

Ab Acinetobacter baumannii

ANAES French National Agency for Accreditation and Evaluation in Health /
Agence nationale d'accréditation et d'évaluation en santé

AN/ AS Auxiliary Nurse / Aide-soignant(e)
Multi-Drug Resistant Organisms / Bactéries multi-résistantes aux

MDRO / BMR o
antibiotiques

C-CLIN Regional Nosocomial Infection Control Coordinating Centres / Centres de
coordination de la lutte contre les infections nosocomiales
A term which, in this document, designates the Committee for

CLIN nosocomial infection control or the CME sub-committee in charge of NI
control

CME Hospital Medical Committee / Commission médicale d'établissement
Technical Committee for Nosocomial and Healthcare-Associated

CTINILS Infections / Comité technique des infections nosocomiales et des infections
liées aux soins
Non-Infectious Hospital Waste / Déchets assimilables aux ordures

NIHW / DAOM .
ménageres

IW / DASRI Infectious Waste / Déchets d'activités de soins a risque infectieux

ESBL / EBLSE

Extended-Spectrum BetalLactamase-Producing Enterobacteria /
Entérobactéries productrices de bétalactamase a spectre étendu

Nursing Home for Dependent Elderly / Etablissement d'hébergement pour

EHPAD o i
personnes agées dépendantes

ICT / EOH Infection control team / Equipe opérationnelle d'hygiéne

PPE / EPI Personal Protective Equipment / Equipements de protection individuels
Glycopeptide Resistant Enterococci / Entérocoques résistants aux

GRE / ERG _
glycopeptides

ABHR / FHA Alcohol-based handrub / Friction hydro-alcoolique
Glycopeptide/vancomycin intermediate S. Aureus / Staphylocoques dorés

GISA /VISA _ . : . .
intermédiaires aux glycopeptides/a la vancomycine

HAS French National Authority for Health (formerly ANAES) / Haute autorité de
santé

RN/ IDE Registered Nurse / Infirmier(ere) diplomé(e) d'état
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Nosocomial Infections or more formally, Healthcare-Related Infections /

NIZIN Infections nosocomiales

InVS French Institute for Public Health / Institut de veille sanitaire

MO / MO Microorganism / Microorganisme

MSO / MCO Medicine-Surgery-Obstetrics (short term) / Médecine chirurgie obstétrique

Pa Pseudomonas aeruginosa

ABP / PHA Alcohol-based products (gel or solution) / Produits hydro-alcoolique

MRSA / SARM I\/,Ie.thicilli‘n resi?t'a'nt' Staphylococcus Aureus / Staphylococcus aureus
résistant a la méticilline

CC/SC Continuing care / Soins continus

IC/SI Intensive care / Soins intensifs

LTC/SLD Long-term care / Soins de longue durée

ECR/SSR Extended care and rehabilitation / Soins de suite et de réadaptation

SU/UU Single use / Usage unique

uv Ultraviolet
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GLOSSARY

Invasive procedure

A procedure which requires penetrating into the body (by means of
an incision, injection, or via natural orifices)

Grouping patients (geographically or spatially) or grouping health

Cohorting care delivered to a type or group of patients, who may sometimes
require dedicated or minimally identified staff (organization)
Colonization Presence of microorganisms with no clinical symptoms

Contaminant

Is said of a microorganism which has contaminated the sample or
the culture medium

Invasive device

A device which partially or fully penetrates into the body; either
through a natural orifice or through the body's surface

French Public Health Code (CSP), Annexes, Book 5bis: provisions pertaining to medical devices,
Article, Annex IX to articles R665-1 to R665-47, I. definitions

Close patient
environment

Relates to an environment susceptible to contamination by hand
transmission: via the patient, care givers or visitors (e.g. bed,
bedside table, overbed table, armchair, etc.)

Open anatomical
site

Is said of an infected or colonized site in direct commun-ication
with the open air

Closed anatomical
site

Is said of an infected or colonized site when it is not in direct
communication with the open air

Healthcare-related

An infection occurring during hospitalization or after patient
discharge (for diagnosis, therapeutic, palliative, preventive or
educational purposes) if it was neither present nor incubating at the

infection o e
beginning of hospitalization
CTINILS May 2007 - http://www.sante.gouv.fr
Infection lliness/inflammatory process caused by a microorganism

Biological fluids

Blood or any other material of human origin (resulting e.g., from
aspiration, endoscopy, operating procedures, autopsy,
manipulation of soiled equipment or linen, etc.)

Surgical mask

For standardization purposes, medical masks such as "healthcare"
masks and "surgical masks" will all be referred to as "surgical
masks". These are class-1 medical devices which must fulfill the
EN 14663 normative standard - http://www.sante.gouv.fr

Pathogen

A microorganism liable to cause an illness
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Carriage

The presence of microorganisms with or without any clinical
symptoms (with the patient being colonized or infected) -
independent of the pathogen's power

MRSA-risk patients

Long-term central catheter carriers, liver-graft patients, etc.

Intensive care unit

A structure or unit for dispensing care to patients having or likely to
have multiple acute circulatory, renal and respiratory organ failures,
which may be life threatening and require the implementation of
long-lasting replacement therapies such as mechanical ventilation,
hemodynamic support, renal support therapy

Decree No 2002-465 of April 5th, 2002 pertaining to public and private health care institutions

providing intensive care, which amends the public health code

DHOS/SDO Circular No 2003-413 of August 27th, 2003 pertaining to public and private health

institutions with a critical care, intensive care and continuous care units

Protected units

A patient care unit in which the architecture, admission processes,
organization, supplies and air processing systems contribute to the
protection of patients from "hospital flora", or to the reduction of so-
called "environmental” risks

Care with the risk of
splattering and
splashing

Care or manipulations, which expose to a splash and splatter risk
or aerosolization of blood or any other material of human origin
(resulting e.g., from aspiration, endoscopy, surgical procedures,
autopsy, manipulation of soiled equipment or linen, etc.)

Circular No DGS /DH/98/249 of April 20th, 1998 pertaining to the prevention of
contamination by infectious agents borne by blood or biological fluids to patients

in health care institutions

Attentive care unit

A structure or unit for treating patients whose condition and
treatment are likely to cause one or more life-threatening failures
which require monitoring, or whose condition, following one or
several life-threatening failures, is too severe or unstable to allow
return to a conventional hospitalization unit

Decree No 2002-465 of April 5th, 2002 pertaining to public and private health care institutions with
intensive care units, which amends the public health code

DHOS/SDO Circular No 2003-413 of August 27th, 2003 pertaining to public and private health care
institutions with critical care, intensive care and attentive care units

Direct care

Patient care implying direct contact between the patient and the
health care worker, independently of any "protection" (gloves,
apron, over garments, etc.)
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Critical care unit

A structure or unit for treating organ failures related to only one
organ specialty

Decree No 2002-465 of April 5th, 2002 pertaining to public and private health care institutions with
intensive care units, which amends the public health code

DHOS/SDO Circular No 2003-413 of August 27th, 2003 pertaining to public and private health care
institutions critical care, intensive care and chronic care units

Clean care

Health care relating to intact skin other than in areas deemed to be
contaminated (inter-digital spaces, armpits, perineum, etc.)

Serial care

A care organization method, whose principle is to repeat the same
type of procedure (e.g., measuring constants, measuring capillary
glycemia, morning samplings, preventative anticoagulant injection,
etc.)

Health care
involving wet /
soiled linen

Dispensation of care, which considerably exposes the clothes of
health care workers (e.g., during bed toilet, change of dependent
patients or patients who suffer from profuse diarrhea, or have a
surgical pack, etc.)
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INTRODUCTION

At the same time as he was putting the final touches to the theory of spontaneous
generation, in the XIXth century, Louis Pasteur showed that microorganisms were sources
of infection, and that cross-contamination was one of their main modes of carriage: "What
causes infection is none of this; it is the physician and his staff who carry the germ from a
sick woman to a healthy one" (referring to causes of puerperal fever).

Vaccination and the discovery of antibiotics may have led to the illusion that the battle
against microorganisms was won. This assumption did not take the ingeniousness of
microbes into account, as was confirmed by the first penicillin-resistant staphylococci
pandemic in the sixties ... just a few years after this treatment had become part of the
therapeutic arsenal.

Because of the continuing misuse of antibiotics, bacteria have become multi-resistant, that
is, sensitive to only a small number of antibiotics, which are normally active therapeutic
agents. France thus faces an endemic situation regarding bacterial resistance to
antibiotics, that of methicillin-resistant Staphylococcus aureus (MRSA) being at the
forefront. In the nineties, various studies showed that this multi-resistance also concerned
other bacteria: extended-spectrum betalactamase-producing enterobacteria,
betalactamine-resistant enterococcus. Cross-transmission of micro-organisms (via the
hands of health care workers or medical equipment) may thus originate from a patient
infected by an infectious agent, which is not spontaneously contagious but may
disseminate throughout the environment or from a patient who carries or excretes an
infectious agent multi-resistant to antibiotics, and is known for its risk of epidemic
dissemination.

The nosocomial infection control policy, launched already in 1998, established the fight
against bacterial resistance to antibiotics as a priority. Programs have been established,
whose two fundamental lines of action are the reduction in selective pressure through a
rational use of antibiotics, and the prevention of cross-contamination.

In 1998, under the auspices of the Technical Committee on Nosocomial Infections (CTIN)
and in cooperation with the French Society for Hospital Hygiene (SFHH), guidelines were
published, under the title Septic Isolation!, aimed at avoiding the transmission of an
infectious agent, whether known or assumed, to non-infected and non-carrying but
receptive individuals. These guidelines combine two levels of precaution: "standard
precautions”, to be applied whatever the patient's infectious condition, and “specific
precautions” defined according to the infectious agent (sources of infectious agents, their
transmission modes and resistance to the environment) and the infection itself (location
and seriousness).

1 CTIN-SFHH - Septic Isolation; recommendations for health care institutions. Ministry of employment and social
affairs, 1998, 51 p. [http://www.sante-sports.gouv.fr/ IMG//pdf/recommandations_isolement _septique.pdf]
(01/04/2009)
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Application of these measures by professionals in health care settings with the help of the
infection control teams has resulted, at least for MRSA, in an improvement in the situation,
as shown by the results of the 2006 national prevalence survey (with more than 2300
responding institutions and nearly 400,000 patients surveyed, showing a 38% decrease in
the prevalence of MRSA infected patients?).

Various factors prompted the National Technical Committee for Nosocomial and
Healthcare-Associated Infections (CTINILS) to revise these cross-contamination
prevention guidelines at the end of 2004, to include:

* a development of the basic measures, reflected in particular by the emphasis
placed by the CTIN (Notice dated December 5th 20013 which takes the SFHH's
guidelines on this matter into account 4) on alcohol-based hand rubbing (ABHR) for
hand hygiene;

* a change in patient management (development of ambulatory care, reduction in
lengths of stay, increase in the number of patients at risk, and older patients
requiring high-density healthcare, etc.);

» successive changes between different types of hospitalization for the same patient;

» referral to the French Institute for Public Health (InVS), as a consequence of
emerging drug-resistant or highly virulent microorganisms, which could lead to the
development of epidemics throughout the national territory.

The CTINILS commissioned the SFHH to update these guidelines and designated two of
its members to participate in the working group in charge of this revision, whose task was
to organize communication on the CTINILS' recommendations or guidelines on standard
and "contact" precautions. It should be recalled that, at the same time, a similar reflection
was initiated in the United States, leading to the publication of the North American
guidelines in 20075, after more than two years of maturation.

The commissioning of this dossier with the SFHH is one aspect of the fight against
healthcare-associated infections, which has now evolved:

e an increasing number of professionals now work in structures which specialize in
the on-site management of infectious risks within health care settings, but more and
more frequently they provide technical support in medical-social institutions

2 THIOLET JM et al. Prévalence des infections nosocomiales (Prevalence of nosocomial infections), France, 2006.
Bull Epidemiol Hebd 2007; (52-52): 429-431

3 Notice of the National Technical Committed on Nosocomial Infections (CTIN) of December 5th, 2001, on "The
role of hydro-alcoholic rubbing in hand hygiene when dispensing health care". Bull Epidemiol Hebd 2002;
(8):35.

4 FRENCH SOCIETY FOR HOSPITAL HYGIENE. Recommendations for hand hygiene. Paris, 2002, 22 p.

5 Siegel ]D et al. Guideline for isolation precautions: preventing transmission of infectious agents in health care
settings 2007. CDC ed, Atlanta, 219 p. [http://www.cdc.goc/ncidod:dhqp/pdf/guidelines/ Isolation2007.pdf]
(01/04/2009)
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(through inter-institutional agreements): they must now foster these
recommendations while providing information and training, a major challenge to
their application;

* regional and inter-regional coordinating organizations (ARLIN and CCLIN) have
become involved: they ensure that these guidelines reach their targets and provide
them with the required methodological support.

SFHH's Guidelines Committee has defined the following principles for the actual
conception of these guidelines:

* A Formal Expert Consensus should be organized (including the use of a DELPHI
method) because of the large number of issues to be addressed and the limited
number of studies providing a high level of evidence. This is a known methodology
which, in particular, has been accepted by the French National Authority for Health
(HAS);

e there should be a willingness to form the widest possible partnership with learned
societies and professional groups, involved in the delivery of health care associated
with high cross-contamination potential;

e the working method should be as "cross-disciplinary” as possible at each step
(steering committee, work group, reading group), and should involve professionals
from the hospital, medical-social and general practitioner worlds, whilst involving the
CTINILS throughout the entire process.

These guidelines are intended to upgrade, on one hand the standard precautions, in view
of the now prominent position of ABHRs in hand hygiene and, on the other hand, the
additional contact precautions (including screening policy and decontamination strategies).
One of the major turning points in the concept of cross-contamination prevention resides in
the fact that the CLIN or the specialized sub-committee of the Hospital Medical Committee
can now establish a prevention strategy by choosing between "standard precautions” only,
and "standard precautions plus additional contact precautions”, provided a given set of
conditions is met.

The scope of these guidelines excludes recommendations specific to the "droplet" and
"air" transmission modes, and those aimed at controlling the environment, which will be
the subject of later documents whose drafting by the SFHH has just begun. Interventional
procedures were left aside, since specific guidelines have been designed for these
(Consensus Conference on the Preoperative Infection Management [Gestion
préopératoire du risqué infectieux], SFHH, 2004¢ and Formal Expert Conference on Air
Quiality in the Operating Theater [Qualité de I'air au bloc opératoire], SFHH 20047).The
same was done for the microorganisms which are the subject of published or prevailing
national guidelines, and for other pathogens such as Clostridium difficile.

6 SFHH Preoperative infection management. Consensus Conference, March 5th 2004. [http://www.sfthh.net/
telechargement/cc_risqueinfectieux_long.pdf] (01/04/2009)

7 SFHH. Air quality in the operating theater. Experts Guidelines. [http://www.sfhh.net/
telechargement/ recommandations_grair.pdf] (01/04/2009)
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The drafting of this document, which ultimately has been entirely funded by the SFHH, has
been completed thanks to the involvement of a representative group of motivated
contributors (which is a factor in favor of optimal assimilation of these guidelines), and to
the integration of a wide range of accumulated knowledge (this is the added value of the
expert consensus).

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 11



METHODOLOGY

The French Society for Hospital Hygiene (SFHH), which has promoted these guidelines,
organized a formal expert consensus as part of a broad partnership, since the selected
topics were essentially multidisciplinary. The Learned Societies, Federations, or
Associations listed below were solicited in order to incorporate private practitioners and
homecare services. Some of these institutions could not actively participate in this effort,
but have confirmed their interest in the work performed so far.

PARTNERS

AFC Association Frangaise de Chirurgie / French Surgical Association

BICS Belgian Infection Control Society

CRM Centres de Référence de la Mucoviscidose/Cystic Fibrosis Reference Centres
Centres de Ressources et de Compétences de la Mucoviscidose

CRCM (fédération nationale)/ Cystic Fibrosis Reference Centres Resource and Competence
Centres (National Federation)
Comité Technique des Infections Nosocomiales et des Infections Liées

CTINILS  aux Soins / Technical Committee for Nosocomial and Healthcare-Associated
Infections

FNI Fédération Nationale des Infirmiéres libérales / National Federation of Private Nurses

ENCLCC Fédération Nationale des Centres de Lutte Contre le Cancer / National Federation of
Cancer Centres

GPIP Groupe de Pathologie Infectieuse Pédiatrique / Paediatric Infectious Diseases Group

ORIG Observatoire du Risque Infectieux en Gériatrie / Observatory for Infectious Risks in
Geriatrics

SFGG Société Francaise de Gériatrie et Gérontologie / French Society for Geriatrics and
Gerontology

SFM Société Francaise de Microbiologie / French Society for Microbiology

SFP Société Francaise de Pédiatrie / French Society for Paediatrics

SFAR Société Francaise d’Anesthésie-Réanimation / French Society for Anaesthesia-
Critical Care

SFR Société Francaise de Radiologie / French Society for Radiology

SIHHF Société des Infirmieres et Infirmiers en Hygiéne Hospitaliere Francaise / French
Society of Hospital Hygiene Nurses

SPILF Société de Pathologie Infectieuse de Langue Francaise / French Speaking Society
for Infectious Diseases

SRLE Société de Réanimation de Langue Francaise / French Speaking Intensive Care

Society
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The work as a whole was coordinated by Dr. Marie-Louise Goetz, President of the
Steering Committee, Hervé Blanchard, Vice-President of the Organizing Committee, and
Bruno Grandbastien, expert group Coordinator.

The literature search was conducted by Jacinthe Foegle (PH), Céline Hernandez (PH),
Thierry Lavigne (MCU-PH), Gilles Nuemi (Intern) and Montaine Soulias (AHU).

The SFHH would like to thank the members of the Steering Committee, the expert group,
the literature search group and the reading group, whose names are given in the following.
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STEERING COMMITTEE

Physician, infectious

Gilles Beaucaire CTINILS : - Pointe & Pitre
diseases specialist
Hervé Blanchard SFHH Physician, hygienist Paris Vice-President
Martine Erb SiiHHF  Health care manager, Lille
hygienist
Gaétan Gavazzi SFGG Physician, geriatrician Grenoble
Marie-Louise Goetz SFHH Physician, hygienist Strasbourg President
Bruno Grandbastien SFHH Physician, hygienist Lille Exper.t group
coordinator
Benoit Guery SPILF P.hyS|C|an, |nfe.ct|.0us Lille
diseases specialist
Nadine Hesnart FNI Nurse Paris
Francis Joffre SFR Physician, radiologist Toulouse
Olivier Mimoz SFAR Physician, anesthetist Poitiers
Anne-Marie Rogues SFHH Physician, hygienist Bordeaux
Claude-James Soussy  SFM Physician, microbiologist Crétell
Marie Thuong-Guyot SRLF Physician, resuscitator Saint-Denis
EXPERT GROUP
Martine Cacheux FNI Private Nurse Maignelay-Montigny
Corinne Coclez-Meyer SIIHHF Nurse, hygienist Compiégne
Matthieu Eveillard SFHH Pha.rmf’;\mst, microbiologist and Angers
hygienist
i [ [ i Crétell
Emmanuelle Girou SFHH Pharmalest., epidemiologist
and hygienist
i i ' i Garches
Christine Lawrence SFHH Pha_rmgmst, microbiologist and
hygienist
Alain Lepape SFAR Physician, anesthetist Lyon
Jean-Christophe Lucet CTINILS Physician, hygienist Paris
Marie-Reine Mallaret SFHH Physician, hygienist Grenoble
Nicole Marty SFM Physician, microbiologist Toulouse
Didier Neau SPILF Phys.|C|.an, infectious diseases Bordeaux
specialist
Franck Raschilas SFGG Physician, geriatrician Montpellier
Jean Sarlangue GPIP and SFP Physician, pediatrician Bordeaux
Anne Simon SFHH and BICS Physician, hygienist Brussels
Bertrand Souweine SRLF Physician, resuscitator Clermont-Ferrand
Daniel Talon SFHH Physician, hygienist Besancon
Danielle Velardo FNCLCC Health care manager, Villejuif
hygienist
Benoit de Wazieres SFGG and ORIG Physician, geriatrician Nimes
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LITERATURE GROUP

Jacinthe Foegle Physician, hygienist Strasbourg
Céline Hernandez Biologist doctor and hygienist Strasbourg
Thierry Lavigne Physician, hygienist Strasbourg
Gilles Nuemi Physician, public health Dijon
Montaine Soulias Physician, hygienist Dijon

READING GROUP

Serge Alfandari infectious diseases specialist Tourcoing
Odile Arimane SIHHF :ﬁ:':g Ei:‘;ggg?ger hygienist 41

Pascal Astagneau CCLIN Paris-North Physician, hygienist Paris
Gabriel Bellon gssl\;lc Ilzzrif)?g:iSSOCiety for Physician, pediatrician Lyon

Chloé Bernard ;'::i::rizzre manager in Paris
Philippe Berthelot SFHH Physician, hygienist Saint-Etienne
Stéphanie Bordes-Couecou Physician, hygienist Bayonne
Christian Brun-Buisson Physician, resuscitator Creteil
Anne Carbonne CCLIN Paris-North Physician, hygienist Paris
Pascale Chaize SIHHF Health care manager, hygienist ~ Montpellier
Catherine Chapuis CCLIN South-East Physician, hygienist Lyon
Lénaig Daniel CCLIN West Nurse, hygienist Brest
Véronique Denizot CCLIN East Health care manager, hygienist ~ Besancon
Evelyne Gaspaillard SIIHHF Health care manager, hygienist ~ Saint-Brieux
Hervé Haas GPIP and SFP Physician, pediatrician Nice
Joseph Hajjar SFHH Physician, hygienist Valence
Fabienne d’Halluin SIIHHF Health care manager, hygienist  Lille
Vincent Jarlier Physician, microbiologist Paris
Olivier Jonquet SRLF Physician, resuscitator Montpellier
Benoist Lejeune CCLIN West Physician, hygienist Brest

Didier Lepelletier SFHH Physician, hygienist Nantes
Jacques Merrer Physician, hygienist (Zzirssi}ﬁaeigtaye
Christian Meyer AFC Surgeon Strasbourg

Claudine Mocco
Etienne Nerzic
Pierre Parneix

Bruno Pozzetto

Christian Rabaud

CCLIN South-West

CCLIN East

Physician, hygienist and

Health care manager, hygienist
User representative

Physician, hygienist

Physician, microbiologist

Physician, infection diseases
specialist

Pointe-a-Pitre
Nantes
Bordeaux

Saint-Etienne

Nancy
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The drafting of expert recommendations, similarly to the Consensus Conferences, requires
that a strict methodology be followed, as described below. The selected methodology is
similar to that used by the French Speaking Critical Care Society (SRLF) in its work to
"8 itself largely inspired by the "Adapted
Nominal Group" technique developed by the Rand Corporation and the California

establish "formal expert recommendations

University in the United States®. This methodology was adapted, to bring it in line with the
"Formal Expert Consensus" method designed by the French National Authority for
Health™®.

A multidisciplinary steering committee, involving each partner learned society, which
oversees the proper implementation of the project until the guidelines are published,
nominated the project's coordinator (Marie-Louise Toetz) and the senior expert for the
expert groups (Bruno Grandbastien). The steering committee's task was to delineate the
topic, to define the relevant fields, to designate and assign experts into three subgroups,
ascribing one field to each of these, and to designate their group leaders; it also defined
their work schedule.

The experts designated by the steering committee were also members of the various
partnering learned societies. They were assigned to work subgroups, and were assigned
the task of addressing, whenever possible, the issues raised by the steering committee for
each of the relevant fields. This step took place in a plenary session.

Groups were organized as follows:
» The "Definition and scope of standard precautions” Group

Martine Cacheux, Corinne Coclez-Meyer, Christine Lawrence, Anne Simon (group
leader), Benoit de Waziéres.

* The "Screening” group

Matthieu Eveillard, Jean-Christophe Lucet (head person), Nicole Marty, Franck
Raschilas, Daniel Talon.

* The "Modalities and scope of additional precautions" group

Emmanuelle Girou, Alain Lepape, Marie-Reine Mallaret (head person), Didier Neau,
Bertrand Souweine, Danielle Velardo.

8 SAULNIER F, BONMARCHAND G, CHARBONNEAU P et al Méthodologie pour I'élaboration des
recommandations d'experts. [Methodology for drafting expert recommendations]. Rea Urg 2000; 9: 398-403.

9 Jones ], Hunter D. Consensus methods for medical and health services research. Br Med ] 1995; 311: 376-380.

10 Bases méthodologiques pour I’élaboration de recommandations professionnelles par consensus formalisé :
Guide méthodologique [Methodological basis for establishing professional recommendations through formal
consensus: a methodology guide]. HAS, January 2006, 37 p.
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B ScoPe OF THE RECOMMENDATIONS

The work conducted for drafting these recommendations examined the status of contact
and additional precautions in any given health care institution or setting, including
homecare.

The targeted microorganisms a priori exclude those which are emerging (glycopeptide-
resistant Enterococci...), since these microorganisms are subject to national
recommendations already published or in use, and were thus excluded from the scope of
the present recommendations. The same comment applies to other pathogens such as
Clotridium difficile.

* General policy for cross-contamination control
» Status of standard precautions and hand hygiene

- What measures should be taken to prevent transmission of a microorganism to a
patient under all circumstances, whatever his/her infectious condition and
whether or not the latter is known?

- And how can patient / caregiver transmission be avoided?

This aspect integrates the organization of care provision as well as the assimilation of
hygiene rules by all professionals and health care workers who come into contact with
patients.

* A specific policy for cross-transmission of certain microorganisms is established for
patients with identified infectious risks, taking into account the epidemiology and the
transmission modes of the MO.

- What are the screening methods, depending on the microorganism, its
transmissibility and the hospitalization unit?

- What is the status and what are the methods to be used when decontamination
is performed?

- What are the auxiliary measures to be introduced, in addition to standard
precautions? For which germs (including multidrug-resistant organisms (MDRO)),
and under what circumstances?

- When can these additional precautionary measures be lifted?

These points account for all aspects applicable to any hospital setting, together with the
occasional application specificities of certain types of institution or specialty (psychiatry,
extended care and rehabilitation, long-term care, pediatrics, nursing homes for dependent
elderly, ...), and include the specificities of certain sectors (conventional hospitalization,
ambulatory care, accommodation, pre-hospital care...).
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B LiTERATURE SEARCH

A literature search was conducted, following the formation of a literature search group.
The results were made available to the experts and the steering committee members. The
literature search strategy is provided in an annex.

B MeTHoDOLOGY

The experts analyzed data found in the literature using analysis tools and recommendation
levels, and tried to identify, for each article, any conflict of interest (such as industry-
backed studies).

The recommendation rating system described by the French National Agency for
Accreditation and Evaluation in Health (ANAES) was selected for this work™®.

Based on this analysis, the experts drafted a list of principles (together with the relevant
bibliographical references) for each issue raised in a given field. Each part of this list was
accompanied by recommendations, which were rated by all of the experts.

A group manager, who is a person skilled in the art and recognized by his peers,
coordinated each sub-group of experts, who worked independently. The group manager
was responsible for, and managed each sub-group. Each subgroup manager sent his/her
list of principles and final recommendation proposals to the project coordinator and the
senior expert. The results of this work was presented, enriched and validated in a plenary
session before any further rating.

On the basis of this data, the senior expert and project coordinator formally drafted a
"global questionnaire” which was then sent to all experts of each sub-group, for an initial
individual rating. This took place outside any plenary session. All experts used the Delphi
method™* with the same rating scale.

Must be discarded Must be kept

The analysis involved three intervals: 1 to 3 = negative agreement, 4 to 6 = uncertain, 7 to
9 = positive agreement. The proposed recommendations, rated between 1 and 3, or
between 7 and 9, by nearly all experts (with a 10% margin with respect to the expressed

11 National Agency for Evaluation in Health. Guidelines for analyzing literature and rating recommendations
[Agence nationale pour !'évaluation en santé. Guide d’analyse de la littérature et gradation des
recommandations]. ANAES, Paris, 2000.

12 Dalkey NC. The Delphi method: an experimental study of group opinion. RM-5888-PR. Santa Monica:Rand
Corp, 1969.
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ratings), were selected as being indicative of a strong positive agreement (7 to 9) or a
strong negative agreement (1 to 3). All other recommendations were discussed in a
plenary meeting of the expert group, in the presence of the steering committee members,
in order to clarify the arguments contributed by the relevant subgroups. It was then
possible to reformulate and finalize these recommendations.

A second rating round was then proposed, which was restricted to the latter
recommendations only.

The same rating tool was used for each step. Similarly, the analysis identified those
recommendations leading to a strong negative agreement or a strong negative
agreement. The recommendation proposals whose median rating fell in the range
between 1 and 3 or 7 and 9 were retained as being indicative of a moderate positive
agreement (7 to 9) or a moderate negative agreement (1 to 3), respectively. All other
recommendations were classified as "non-consensual”.

During the drafting work, negative recommendations were formulated positively each time
it was possible and their meaning was not changed.

The statistical treatment of the ratings as a whole was supported by the Public Health
Department of Lille University (Bruno Grandbastien).

I RATED RECOMMENDATIONS

Three hundred and seventy seven initial drafts were rated in the first round. Sixty of these
were retained immediately (strong agreement from the outset). Among the 317 drafts
needing reassessment, grouping, splitting and reformulations were used to improve their
content. Thus, 326 recommendation proposals were sent for a new rating. Among these,
161 were rated as corresponding to a "strong agreement”, and 110 to a "moderate
agreement”. All of the elementary rated recommendations leading to agreement (either
strong or moderate) were grouped into 118 final recommendations.

These are presented in combination with the experts' agreement level (SA for strong
agreement, and MA for moderate agreement). The 55 proposals which did not lead to any
consensus have been grouped at the end of each chapter, in a section entitled "Aspects
for which no consensus could be found".

It should be recalled that:

* a "moderate agreement"” reflects a lack of unanimity between experts, but does not
invalidate the recommendation itself;

e certain recommendations are formulated negatively, in which case they relate to
measures considered to be unnecessary.
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B THE ReADING GROUP

The draft of the 118 final recommendations (and non-consensual matter) was sent to a
reading group.

Thirty eight readers were proposed by the partner learned societies, as well as by other
learned societies, federations or institutions acting as representatives of those
professionals who did not wish to participate in the upstream part of the process (French
National Federation of Associations of Managers of Homes and Services for the Elderly
[FNADEPA / Fédération nationale des associations des directeurs d’établissements et de
services pour personnes agées]) ... the five C-CLINs (managers, medical and paramedical
professionals who they had designated in each of the five inter-regions), and opinion
leaders. Twenty-eight of them actively participated in this reading step. Their reading,
which focused on the understandability and feasibility of the recommendations, was
synthesized in the form of a rating tool with scores ranging from 1 (no) to 9 (yes), with
supportive references when available. This step was accompanied by a methodology
notice. From the 28 responding readers, 26 used the tool provided.

During specific drafting meetings, the leaders of the expert sub-groups were able to
discuss issues, and to choose whether or not to integrate comments made by the reading
group in view of the final drafting step.

To facilitate reading, a glossary of technical terms is provided. When a word from the
glossary is used in this document it is marked with an asterisk.

B PersPecTivE

While this expert conference answered many of the issues raised, uncertainties still
remain, which will require either further research or further development.

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 20



RECOMMENDATIONS

B PreavBLE

Because of the emerging microorganism strains which are resistant to antibiotics or highly
virulent, leading to epidemics across the national territory, on request from the InVS, the
CTINILS commissioned the SFHH to update the existing recommendations related to the
prevention of cross-transmission of infectious agents in health care settings.

The object of these recommendations is both to update the standard precautions, which
must now account for the place occupied by ABHRs in hand hygiene, and the additional
contact precautions.

In the text of these recommendations, “CLIN” refers to the Committee for the Nosocomial
Infection (NI) Control of private institutions, and to the sub-commission of the Hospital
Medical Committee (CME) responsible for controlling NI in public institutions. Similarly, the
term “Infection-Control Team” (ICT/EOH) refers to the structure (Department, Functional
unit...) in charge of the operational implementation of the healthcare-associated infection
control policy.

Those words followed by an asterisk (*) can be found in the Glossary.

For each recommendation listed below, an agreement level is specified (strong
agreement-SA, moderate agreement-MA) after each recommendation, or after each item
contained by the same recommendation when each of the items has been rated
separately. Those aspects for which no expert consensus could be reached are grouped
at the end of each chapter.

The following aspects should be recalled:

* A “moderate” agreement reflects a lack of expert unanimity, but does not invalidate
the recommendation itself;

« Certain recommendations are formulated negatively, in which case they relate to
measures considered to be unnecessary.

GENERAL PoLicy

R1: Standard precautions always apply to all patients; additional precautions are
complementary to these.

It is thus highly recommended to use the term “additional contact precautions” (SA).

R2: It is highly recommended to adjoin additional contact precautions to the standard
precautions for patients who carry emerging microorganisms with a high cross-
contamination potential, typically Glycopeptide-Resistant Enterococci (GRE/ERG),
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Clostridium difficile, and Extended-Spectrum BetaLactamase-Producing Enterobacteria
(ESBLPE/EBLSE) ... (SA). Certain microorganisms are subject to national
recommendations.

R3: The CLIN may define the strategy for preventing cross-contamination in the range
between “standard precautions” only and “standard precautions plus additional contact
precautions”, provided all of the following conditions are met:

» close proximity of alcohol-based hand rub products (ABP) to health care provision,
* high hand hygiene compliance, as measured by a large number of observations,

* high ABP consumption level, with product availability in each service,

* high proportion of ABP hand rubbing and hand hygiene practice,

e extensive use of gloves,

e strong expertise/experience of the ICT/EOH and CLIN,

« sound knowledge of microbial epidemiology, based on screening samples (notion of
prevalence). (MA)

- There is no consensus on any given strategy which relies on “standard precautions”
only, or which combines “standard precautions with additional contact precautions”,
whether the whole institution, or only one or more units of this institution are concerned.

With regard to, and as an example of quantitative values, a high ABP consumption level
could be chosen as the customized objective of at least attaining the specified national
index of ABP consumption.

STANDARD PRECAUTIONS

R4: It is highly recommended to use an ABHR (Alcohol-Based Hand Rub) instead of hand
washing (using a mild or antiseptic soap) when there is no visible soiling of the hands.
(SA)

R5: It is highly recommended to perform an ABHR (SA):
* immediately before any direct contact with a patient,
* immediately before providing any clean care or beginning any invasive procedure,

* inbetween contaminating care and clean care, or an invasive procedure with the
same patient,
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following the last direct contact or care provided to a patient,
before putting on gloves for the purpose of providing care,
immediately after health care gloves are removed,

after any accidental contact with biological fluids* (blood, feces, urine, ...); in such a
situation, ABHR should be preceded by washing with a mild soap.

In case of BBFE, specific recommendations apply.

R6: It is highly recommended to choose non-powdered, latex-free health care gloves. (SA)

R7: It is highly recommended (SA):

not to wear gloves when in contact with intact skin,

to wear gloves for procedures which expose the user to a risk of contact with blood,
biological fluids*, mucosa or non-intact skin,

to change gloves between patients,
to remove gloves after use and before touching surrounding objects,

to remove gloves when moving from a contaminated site to a clean site of the body,
or when moving from one contaminated site to another, in a sequence of
procedures carried out on the same patient.

R8: There is a strong agreement between experts in considering that entering a patient’s
room is not in itself an indication for applying a hand hygiene procedure (SA).

R9: It is highly recommended to suggest making use of ABHR in the circumstances listed
under R5: (SA)

and

in any health care setting (hospital and accommodation wards, technical support
centers, private practices of all types of health care workers, home or home staff
substitute...),

for all health care workers,

for internal and external health care providers in hospital or accommodation
settings, whether voluntary or other professionals (assistant housekeeper, care
assistant, ...),

for visitors and families when they are involved (or associated) with the care
provided.
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R10: It is highly recommended that patients admitted to an hospitalization or collective
accommodation institution should apply a hand hygiene procedure before entering a public
room (restaurant, rest area, technical center and rehabilitation room, games room, ...) (SA)

R11: It is highly recommended to wear short-sleeved professional clothing for care given
in a hospital setting or when providing care in an institution.

For care given in civilian dress (home, ambulatory, ...), it is highly recommended to keep
the forearms free (except for care with the risk of fluid splashing*). (SA)

R12: It is highly recommended, in order to efficiently perform a hand hygiene procedure:
(SA)

* not to wear any false fingernails or jewelry (including watches and wedding rings)
when in direct contact with patients,

» to keep fingernails short (with a free nail tip of less than 5 mm),

» to keep fingernails free of nail polish.

R13: It is highly recommended, when the hands are visibly soiled, to perform simple hand
washing followed by ABHR once the hands have been properly dried. (SA)

R14: It is highly recommended to no longer use antiseptic scrubs (antiseptic soaps) in the
context of standard precautions. (SA)

R15: It is highly recommended not to perform glove rubbing or glove washing. (SA)

R16: It is highly recommended that all rooms, whatever the hospitalization or
accommodation unit (critical care, general medicine, surgery, ECR, LTC, Nursing Homes
for the Dependent Elderly [EHPAD]...) be provided with a water outlet, to allow, inter alia,
washing of the hands. (SA) This water outlet should then comprise: (SA)

* asink,
e amild liquid soap dispenser,
» adisposable paper towel dispenser,

* alidless rubbish container.
R17: 1t is highly recommended to provide ABPs within easy access. If the dispensers are

installed too far away, it is highly recommended to install an additional dispenser as close
to the care location as possible. (SA)
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R18: It is highly recommended that access to ABPs be adapted to the various situations
encountered, with pocket flasks made available for: (SA)

» health care workers who must provide care in several units of a given institution,
(physiotherapists, radiology technicians ....),

» other persons who are required to meet several patients (religious ministers,
voluntary workers, ...),

» visits and care given at home,

and in any other place where care is dispensed: (SA)
» workstations in technical support centers (imagery, dialysis, ...),
» private care and consulting practices,
* emergency cubicles,
* rehabilitation rooms (in close proximity to hardware and equipment),

* health care transport.

R19: It is highly recommended to assess situations in which the provision of ABPs could
present a risk, if these were accessible to patients, and to use individual flasks (or pocket
flasks) of ABP intended for health care workers tending patients at risk of devious or
accidental use of these products (alcohol addiction, dementia patients, pediatrics...). (SA)

R20: It is highly recommended, in the context of standard precautions, not to discard
flasks of ABP, which were opened at the time of a patient’s discharge from the ward where
he/she was hospitalized or accommodated. (SA)

R21: It is highly recommended to include practical training to reduce the risk of dermatitis,
irritation and other skin lesions related to hand hygiene procedures in the curriculum of
health care professionals. (SA)

In case of a declared intolerance to substances usually employed in the institution, it is
highly recommended to investigate the conditions under which the ABHR procedure was
performed and provide alternative ABPs. (SA)

It is highly recommended to make protective lotions or creams available to the relevant
professionals. (SA)

R22: 1t is highly recommended to actively promote the use of ABPs in any health care
setting. (SA)
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R23: It is highly recommended to encourage the involvement of patients and families in
order to promote hand hygiene during health care provision. (SA)

R24: It is highly recommended for health care workers to systematically wear an anti-
splash mask with safety goggles, or a face piece intended for care with a risk of blood or
biological fluid splashing*. (SA)

The same applies to visitors who are involved with care dispensing. (SA)

R25: When a patient suffers from a supposedly infection-related cough, it is highly
recommended to have him/her wear a surgical mask*: (SA)

» at the time of admission to a health establishment or when moving around in his/her
hospital room while care is provided,

* in the case of home care,

when he/she is in close proximity (less than 1 meter) to other people not wearing an
appropriate mask.

R26: It is highly recommended to wear a over-gown to protect one's clothing when
providing care likely to: (SA)

* involve soiling*,
* involve splattering and splashing*,

» lead to exposure to blood or biological fluids*.

R27: It is highly recommended, for the protection of professional clothing, to choose: (SA)

« a disposable plastic apron (without sleeves) when dispensing care leading to body
fluid splatter or splashing,

« a disposable long-sleeve and impervious gown for major exposures to biological
fluids.

It is highly recommended to change this protection: (SA)
» after a care provision sequence,
» before tending to another patient.

It is highly recommended not to use a disposable gown. (SA)

R28: It is highly recommended not to use overshoes, in any hospital unit (including critical
care, IC, CC and protected units). (SA)
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This recommendation does not apply to interventional units such as the operating theaters
(outside the scope of all recommendations disclosed here).

R29: It is highly recommended not to use adhesive mats, in any hospital unit (including
critical care, IC, CC* and protected units*). (SA)

R30: It is highly recommended that visitors and family perform ABHR gestures: (SA)

» before entering high risk hospitalization units (critical care, intensive care,
continuous care* and protected units*),

« after visiting high risk hospitalization units (critical care, intensive care, continuous
care* and protected units*).

R31: It is highly recommended that visitors do not wear any protection over their civilian
clothes when visiting patients in any hospital unit (including critical care, intensive care,
and continuous care?*). (SA)

This recommendation does not apply to protected units* where immunosupressed patients
are hospitalized under protective isolation.

"Visitor" includes voluntary workers, service providers, and the like, which are likely to be
involved with several patients and whose status is equivalent to that of health care workers
(see R9).

R32: It is highly recommended to: (SA)

» favor a globalized organization of health care for the same patient and to avoid any
serial care*,

e prioritize care provided to the same patient, from the cleanest to the most
contaminating.

R33: It is highly recommended to favor the use of equipment dedicated to a single patient.
(SA)

R34: It is highly recommended to reduce the amount of stored equipment and not to
systematically discard consumables that are not used and stored in rooms at the time of
patient discharge, including disposable equipment kept in sealed packages in the context
of standard precautions. (SA)

R35: It is highly recommended to: (SA)

* make a protocol available, describing the alcohol-based hand rubbing (ABHR)
technique,

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 27



teach this protocol during the initial training of health care professionals, as well as
in continuous education programs, with particular focus being placed on the
technical and time compliance aspects,

assess the ABHR technique whilst respecting each of the steps involved.

R36: For training/awareness purposes, it is highly recommended to use a system to verify,
on users’ hands, that the ABHR technique has been correctly implemented. (SA)

For example, it is possible to use devices equipped with a UV lamp, following the use of
an ABP to which a fluorescent chemical has been added.

R37: It is highly recommended, in each institution, to organize a strategy enabling the
appropriate adaptation of hand hygiene, to the level of risk, to be verified through: (SA)

regular assessments (preferably annually) in which the observance of hand hygiene
and the observance of the correct use of gloves are audited,

regular assessments (preferably annually) in which the quality of the hand hygiene
procedures is audited,

regular assessments (if possible, annually) of the personnel's knowledge of the
indications for hand hygiene procedures,

- to be associated with feedback to the health care teams.

R38: It is highly recommended, in addition to the alcohol-based solution consumption
index (ICSHA index), for all health care institutions: (SA)

to measure the consumption of ABPs in medical-social institutions (Nursing homes
for the dependent elderly ...),

to organize the ABP procurement/distribution system in order to monitor and
prepare indicators adapted to the size of each team (unit, service, center,...),

- whilst providing feedback to the institution (authorities,...) and to the teams (unit,
service, center,...) on the ABP consumption level.

- The following aspects did not lead to any consensus:

» Systematically performing an ABHR after removal of a mask,

» Performing an ABHR after any contact with the patient’s immediate environment*,

* Provide a ABP dispenser close to the water outlet,

* Provide water outlets with indirectly controlled taps (activated by the elbow, knee, or a

photoelectric cell ...).
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SPECIFIC POLICY FOR THE CONTROL OF THE CROSS-
CONTAMINATION OF CERTAIN MICROORGANISMS :

There are numerous situations, which can lead to the implementation of additional
measures and which are often entwined with standard precautions. As a result of their
pathogenic capability, some microorganisms must be considered in the same manner,
whether or not they are found to be multi-resistant to antibiotics.

Amongst bacteria which are multi-resistant to antibiotics (MDRO), some have already
been identified in national or local programs to combat nosocomial infections, as a result
of their frequency, their commensal nature, consequences in terms of morbidity, or even
mortality in the case of infection, and the potential risk of the spreading of resistance in the
community, as in the case of MRSA and extended-spectrum betalactamase-producing
enterobacteria (ESBLPE). They have been used as a model for cross-contamination
control policies in many countries.

Other purely hospital, or health care related MDRO, such as Pseudomonas aeruginosa
and Acinetobacter baumannii are essentially saprophytic species, which thus do not play a
significant role in community infectiology. Their role is limited to hospitals and certain
patients. It is occasionally amplified by difficulties in controlling the local environment. In
addition, the selective pressure exerted by antibiotics plays a major role in the emergence
and dissemination of P. aeruginosa resistance.

Certain MDROs can be responsible for infections that are difficult, if not impossible, to
treat with antibiotics. Moreover, they are also taken into account in cross-contamination
control policies. MDROs include mainly emerging microorganisms such as Staphylococcus
aureus GISA/VISA and Klebsiella pneumoniae ESBLPE, resistant to carbapenems
through the production of enzymes, and glycopeptide-resistant enterococci (GRE/ERG) ...
These microorganisms are dealt with by national recommendations, already published or
in-print, and have been excluded from the domain of these recommendations. The same
applies to other pathogenic agents such as Clostridium difficile.

3.1 Specific policy for the control of the cross-co ntamination of certain
microorganisms: screening

3.1.1 Screening policy

R39: It is highly recommended that an epidemiological surveillance of infectious agents
with a “high potential for cross-contamination”, including antibiotic multi-resistant bacteria
(MDRO), be established. It is thus highly recommended that the occurrence of these
microorganisms be regularly monitored, on the basis of clinical samples only. (SA)
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R40: It is highly recommended that, in the context of the general policy for hospitals (cf.
R3), the CLIN should:

» define those microorganisms justifying additional contact precautions (according to
the prevalence of these microorganisms, hand hygiene compliance, and the type of
activity ... ),

» define a screening policy for these microorganisms, including MDROs, in
agreement with national recommendations,

* regularly revise local screening policies.

R41: 1t is highly recommended to establish a screening strategy adapted to each health
care unit. (SA)

The epidemiological situation in a service or a unit can justify a specific screening strategy.
(SA)

In epidemic situations, it is highly recommended that the responsible microorganism be
targeted by a screening strategy, no matter what its resistance phenotype. (SA)

R42: It is highly recommended to privilege the screening of infectious agents with a “strong
potential for cross-contamination”, including MDROs for which cross-contamination plays
an essential role; the best example is methicillin resistant Staphylococcus aureus (MRSA).
(SA)

Conversely, it is highly recommended not to privilege the screening of MDROs which are
mainly dependent on selective pressure; the first examples of this type are,
cephalosporinase hyper-producing enterobacteria (EBCASE). (SA)

R43: The screening of bacteria with multi-resistance to antibiotics (MDRO) is useful for the
implementation of additional contact precautions. (SA)

R44: With the exclusion of epidemic situations, for all units (intensive care, ECR-LTC or
MSO), weekly screening will be considered only if screening was carried out at the time of
admission. (SA)

3.1.2 Microbiological screening targets

3.1.2.1 MRSA SCREENING

The principle of screening (screening strategies, whatever their modalities) of patients for
MRSA at the time of admission is important for all hospital units (intensive care, non-
critical MSO, ECR and long-term stays). Its specific applications are itemized in the
following, in the form of recommendations.
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3.1.2.1.1 MRSA IN INTENSIVE CARE UNIT

R45: At the time of admission to intensive care, it is recommended that:

» patients with a high risk of infection (in particular for chronic dialysis patients, long
duration catheter wearers, and liver graft recipients) be screened for MRSA (SA)

e systematic screening for MRSA be used for patients:
- in arecent epidemic situation, (SA)
- in an established epidemic situation (endemo-epidemic situation); (MA)

* MRSA not be screened for:

- in units with a low rate of MRSA incidence, in the absence of an epidemic or
endemoepidemic situation, (MA)

- in units where the bacterial ecology, known from a previous evaluation of
carriage rate through the use of screening, has a low incidence rate, (MA)

R46: During their stay in the intensive care unit, provided screening was carried out at the
time of admission (cf. R45), it is recommended that patients be regularly screened for
MRSA. (MA)

R47: It is recommended that patients not be screened just before leaving intensive care.
(MA)

3.1.2.1.2 MRSA IN NON-CRITICAL MEDICINE-SURGERY-OBSTETRICS (MSOQO), INTENSIVE CARE UNIT
EXCLUDED

If a screening policy were to be ordained by the CLIN, the conditions under which it would
be executed are described in the following.

R48: In the absence of a recent or established epidemic situation (endemoepidemic
situation) or if it has been established that the carriage rate is low, the principle of
screening for MRSA in non-critical care MSO is not recommended. (SA)

R49: At the time of admission to non-critical MSO, screening of patients for MRSA is
recommended in the following types of epidemic situations:

e recent, (SA)
» established (endemoepidemic situation). (MA)

This screening must be restricted to only those patients at risk of carrying MRSA*. (MA)

R50: During a stay in non-critical MSO, it is recommended not to regularly screen patients
for MRSA. (MA)
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R51: Just before discharge from non-critical MSO, in the absence of any recent epidemic
situation, it is highly recommended not to screen patients for MRSA. (SA)

3.1.2.1.3 MRSA IN EXTENDED CARE AND REHABILITATION (ECR)

If a screening policy were to be ordained by the CLIN, the conditions under which it would
be executed are described in the following.

R52: It is recommended that patients be screened for MRSA upon admission to extended
care and rehabilitation (ECR), in recent epidemic situations. (SA)

R53: At the time of admission to extended care and rehabilitation, it is recommended not
to screen patients for MRSA:

« if it has been determined that the carriage rate is low, (SA)

* in the absence of a recent epidemic situation. (MA)

R54: It is recommended that screening for MRSA be restricted to only those patients at
risk of carrying MRSA*. (MA)

R55: It is recommended not to screen patients for MRSA: (MA)
* who are still in the hospital,

» before their discharge from extended care and rehabilitation.

3.1.2.1.4 MRSA IN LONG-TERM CARE (LTC)

If a screening policy were to be ordained by the CLIN, the conditions under which it would
be executed are described in the following.

R56: It is recommended not to screen LTC patients for MRSA: (MA)
» at the time of their admission, (MA)
e during their stay, (SA)
» before their transfer to MSO. (MA)

3.1.2.1.5 MRSA SCREENING TECHNIQUES

R57: It is recommended to screen for MRSA using a nasal swab and chronic cutaneous
wounds. (SA)
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3.1.2.2 SCREENING FOR EXTENDED-SPECTRUM BETA-LACTAMASE PRODUCING ENTEROBACTERIA
(ESBLPE)

The principle of screening (screening strategies, whatever their modalities) of patients for
ESBLPE at the time of admission is important for all hospital units (intensive care, non-
critical MSO, extended care and rehabilitation, and LTC). Its specific applications are
itemized in the following, in the form of recommendations.

These may evolve in the future; specific recommendations for ESBLPE are being
prepared under the auspices of the high council for public health . It is planned to
publish these in 2010.

R58: It is recommended not to screen patients for ESBLPE at the time of admission, for
units in which it has been established that the carriage rate is low:

* inintensive care, (MA)
* in non-critical MSO, (SA)

* in extended care and rehabilitation, and LTC. (MA)

3.1.2.2.1 ESBLPE IN INTENSIVE CARE UNITS

R59: At the time of admission to an intensive care unit, it is recommended:

* to screen patients for ESBLPE: (SA)
- in situations of a recent epidemic,

- In situations of an established epidemic, (endemoepidemic situation) involving
an epidemic species or strain;

* not to screen patients for ESBLPE in situations other than those described above.
(MA)

R60: It is recommended not to screen patients for ESBLPE just before their discharge
from intensive care, or in the absence of, or as a complement to, prior screening. (MA)

3.1.2.2.2 ESBLPE IN NON-CRITICAL MSO, INTENSIVE CARE UNIT EXCLUDED

R61: At the time of admission to MSO, it is highly recommended:

» to screen patients for ESBLPE: (SA)
- In situations of a recent epidemic,
- In situations of an established epidemic, (endemo-epidemic situation) involving
an epidemic species or strain;

* not to screen patients for ESBLPE in situations other than those described above.
(SA)
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R62: It is recommended not to systematically screen patients for ESBLPE: (MA)
e during their stay,

» before their discharge.

3.1.2.2.3 ESBLPE IN ECR UNITS

R63: At the time of admission to a ECR unit, it is recommended to screen all patients for
ESBLPE:

e in situations of a recent epidemic, (SA)

e in endemoepidemic situations (established epidemic) involving an epidemic strain.
(MA)

In the absence of such situations it is highly recommended not to screen ECR patients for
ESBLPE: (SA)

» at the time of admission,
e during their stay

* before their discharge

3.1.2.2.4 ESBLPE INLTC uUNITS

R64: it is recommended not to screen for ESBLPE:
» at the time of admission to LTC, (MA)
e during a patient’s stay in LTC, (SA)
» before a patient’s transfer to MSO. (MA)

3.1.2.2.5 ESBLPE SCREENING TECHNIQUES

R65: It is highly recommended to screen for ESBLPE using a rectal swab. (SA)

It is not recommended to screen for ESBLPE using chronic cutaneous wounds. (SA)

3.1.2.3 SCREENING FOR PSEUDOMONAS AERUGINOSA (PA)

The principle of screening (screening strategies, whatever their modalities) of patients for
Pseudomonas Aeroginosa at the time of admission is important in intensive care units. Its
specific applications are itemized in the following, in the form of recommendations.
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3.1.2.3.1 SCREENING FOR PSEUDOMONAS AERUGINOSA IN INTENSIVE CARE UNITS

R66: It is recommended not to screen patients for PA in intensive care if it has been
established that the carriage rate is low. (SA)

R67: It is recommended to screen patients for PA upon admission to intensive care:
* in situations of a recent epidemic (with the notion of clonality), (SA)

* in established epidemic or “endemoepidemic” situations involving an epidemic
strain (with the notion of clonality). (MA)

R68: With the exception of epidemic situations, it is recommended not to proceed with
regular PA screening of patients during their stay in intensive care. (MA)

R69: It is recommended not to screen patients for PA before their discharge from intensive
care. (MA)

3.1.2.3.2 SCREENING FOR PSEUDOMONAS AERUGINOSA IN NON CRITICAL MSO, INTENSIVE CARE UNIT
EXCLUDED

R70: With the exclusion of characteristic epidemic situations, there is no indication for the
PA screening of patients in non-critical MSO. (SA)

3.1.2.3.3 PSEUDOMONAS AERUGINOSA TECHNIQUES

R71: It is recommended to screen for PA using a throat swab or tracheal aspiration (intra-
tracheal device), and a rectal swab. (SA)

3.1.2.4  SCREENING FOR ACINETOBACTER BAUMANNII (AB)

The principle of screening (screening strategies, whatever their modalities) of patients for
Acinetobacter Baumannii at the time of admission is important in intensive care and in
non-critical MSO. In the absence of sufficient data and the low rate of incidence outside
the intensive care units and some MSO units, the experts have not drawn up screening
recommendations for ECR, and Long Term Care. The conditions for this type of screening
are itemized in the following, in the form of recommendations.

R72: It is highly recommended not to screen patients for Acinetobacter Baumannii at the
time of their admission to units in which the carriage rate is low. (SA)

* inintensive care units,

* in non-critical MSO units.
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3.1.2.4.1 SCREENING FOR ACINETOBACTER BAUMANNII IN INTENSIVE CARE UNIT

R73: It is highly recommended to screen patients for Acinetobacter Baumannii (AB) at the
time of their admission to intensive care: (SA)

* in recent epidemic or endemoepidemic (established epidemic) situations, involving
an epidemic species or strain,

» for patients with the risk of carriage (services, hospitals or countries in an epidemic
or endemic situation),

Outside such situations (units with a low incidence of AB), it is recommended not to
systematically screen patients for AB at the time of admission to intensive care. (MA)

R74: When screening has been carried out at admission, or for a patient with a risk of
carrying Acinetobacter Baumannii (AB) (services, hospitals or countries in an epidemic or
endemic situation), it is recommended to follow such patients during their stay in intensive
care, by means of regular screening. (MA)

Outside such situations, it is highly recommended not to regularly screen patients for AB
during their stay in intensive care. (SA)

R75: It is highly recommended not to screen patients for Acinetobacter Baumannii (AB), in
addition to weekly screening, just before their discharge from intensive care. (SA)

3.1.2.4.2 SCREENING FOR ACINETOBACTER BAUMANNII IN NON-CRITICAL MSO, INTENSIVE CARE UNIT
EXCLUDED
R76: It is recommended:
* not to systematically screen patients for AB at the time of admission to MSO, (SA)

* to restrict screening for AB in MSO to situations of a recent epidemic (SA), or only
to those patients presenting a carriage risk (services, hospitals or countries in an
epidemic or endemic situation). (MA)

R77: 1t is recommended not to regularly screen patients for AB during their stay in MSO
units. (MA)
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3.1.2.4.3 ACINETOBACTER BAUMANNII SCREENING TECHNIQUES

R78: It is recommended to screen for PA using a rectal swab (SA), or a throat swab (MA).

- The following aspects did not lead to any consensus:

» concerning fast screening techniques
- from the current state of the art, there is insufficient data related to the use of fast
screening methods for conclusions to be drawn on their usefulness;
» concerning specific indications for MRSA screening

- restriction of MRSA screening to the admission to intensive care of patients with a
MRSA carriage risk,

- screening for MRSA at the time of admission to non-critical MSO, with the exclusion
of situations listed in R49 (a recent or established epidemic);
» concerning the MRSA screening technique
- use of rectal, throat, axilla or perineum swab;
» concerning the specific screening indications for extended-spectrum beta-lactamase
producing enterobacteria (ESBLPE)

- use ESBLPE screening at the time of admission to intensive care, limited to only
those patients with a risk of ESBLPE carriage;

- use regular ESBLPE screening of patients during their stay in intensive care

» concerning the ESBLPE screening technique
- screening for ESBLPE using urinary or feces samples;

» concerning the Pseudomonas aeruginosa (Pa) screening technique
- specific search for Pa in chronic wounds;

» concerning the Acinetobacter Baumannii (Ab) screening technique
- specific search for Ab with an axilla or perineum swab;
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3.1.3 Microbial decontamination

3.1.3.1 MRSA DECONTAMINATION

The principle of collective decontamination of MRSA carriers (to prevent its dissemination)
remains an unresolved issue, as to whether it should be based on indications, on the unit
(intensive care, MSO, ECR, LTC), on the time (admission or discharge from the service),
or even the context (in the case of a recent or established epidemic situation).

R79: It is highly recommended not to make use of antibiotics used in systemic treatments
for the eradication of MRSA carriers. (SA) When the decision has been made to proceed
with the eradication of MRSA carriers, it is recommended:

* in the first instance to use mupirocin, by means of a nasal application, (SA)

 to associate the patient’'s ablutions, using an antiseptic soap, with nasal
decontamination. (MA)

R80: It is highly recommended to restrict decontamination to only those patients colonized
by MRSA, in other words in the absence of positive clinical samples (wounds, cutaneous
lesions, urine, tracheae ... ). (SA)

R81: It is highly recommended to use individualized decontamination in patients carrying
MRSA with a high risk of infection (in particular for chronic dialysis patients, long duration
central catheter wearers, and liver graft recipients). (SA)

SCREENING FOR ACINETOBACTER BAUMANNII IN INTENSIVE CARE UNIT

R82: On the basis of current data, it is recommended not to attempt to eradicate ESBLPE
from digestive carriage, through the use of non-absorbable or systemic antimicrobial
agents, in a recent or established epidemic situation, in intensive care, or outside the
intensive care units. (MA)

R83: It is highly recommended not to collectively treat (in order to prevent its
dissemination) a ESBLPE urinary tract colonization (asymptomatic bacteriuria) through the
use of systemic antibiotics.
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3.2 Specific policy for the control of cross-contam ination of certain
microorganisms: additional contact precautions

It is important to recall the role of standard precautions and their implementation whenever
additional contact precautions are recommended; these are supplementary to the
standard precautions. The following recommendations must then be implemented in the
principles described in R2 and R3.

3.2.1 Strategy

R84: Among the microorganisms described above, it is recommended that the following
bacteria be considered to require contact precautions:

* Methicillin-resistant Staphylococcus aureus (MRSA), (SA)

* Imipenem-resistant Acinetobacter baumannii (IPM) (SA)

» Acinetobacter baumannii remaining sensitive only to imipenem (IPM), (SA)

» Extended-spectrum betalactamase producing enterobacteria (ESBLPE), (SA)
» Cephalosporinase-hyperproducing enterobacteria in neonatology, (MA)

* Imipenem-resistant Pseudomonas aeruginosa associated with other resistances.
(MA)

However, it is not recommended to consider the following bacteria as requiring contact
precautions:

* Negative coagulase staphylococcus (white staphylococcus) resistant to methicillin,
(SA)

* Wild-type Acinetobacter baumannii, (SA)

* Acinetobacter baumannii (resistant to ticarcillin or to broader spectrum beta-
lactamines), (MA)

e Cephalosporinase hyper-producing enterobacteria, outside neonatology, (MA)

« Wild-type, or isolated imipenem-susceptible Pseudomonas aeruginosa, (MA)

R85: It is highly recommended that the laboratory should explicitly mention (or notify) the
identification of these prioritized bacteria (SA) and that a policy, for the reporting of
patients carrying a bacterium justifying additional contact precautions, be defined by the
CLIN or the institution (logo ...). (SA)

R86: It is highly recommended to link the screening, if any, of prioritized microorganisms
with the return of the analyses to the teams, and the implementation of additional contact
precautions. (SA)
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R87: Whenever microorganisms are identified, justifying additional contact precautions (cf.
R84), it is highly recommended to apply these to intensive care and non-critical MSO
patients. (SA)

R88: Whenever a decision is made to implement additional contact precautions, it is highly
recommended to apply the same additional contact measures to the patient, whether
he/she is infected or colonized:

* inintensive care, (SA)
e in non-critical MSO, (MA) or
* in ECR. (MA)

R89: When the implementation of additional contact precautions is envisaged, it is highly
recommended to modulate these measures in ECR / LTC / Dependent Elderly Care
patients, taking into account the psychological and social impact they may produce. (SA)

R90: If a patient with a microorganism justifying additional contact precautions is
readmitted, it is highly recommended to implement: (SA)

e an immediate alert system,

» the same screening and additional contact precautions.

R91: It is highly recommended to inform the patient, the family, and the medical and
paramedical correspondents of the positive outcome of a sample concerning a
microorganism justifying additional contact precautions (including cases of carriage). (SA)

3.2.2 Measures to be implemented

3.2.2.1 HAND HYGIENE

R92: In the context of additional contact precautions, it is recommended to apply ‘alcohol-
based hand rubbing’ (ABHR):

« in all indications for hand hygiene, (SA)

* just before any contact with the patient, (SA)

* just before any sterile care or any invasive procedure, (SA)
« after any contact with the patient, (SA)

« after any accidental contact with biological fluids* (blood, feces, urine ... ); in this
situation ‘ABHR’ must be preceded by washing with a mild soap, (SA)
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» following any contact with the close patient environment (MA)

» before leaving the room. (MA)

R93: As for the case of standard precautions (cf. R8), it is highly recommended to
consider the fact that entering the room of a patient requiring additional contact
precautions does not, alone, represent an indication for the use of a hand-cleaning
procedure. (SA)

3.2.2.2 WEARING OF GLOVES

R94: It is recommended not to systematically wear non-sterile gloves. (SA)
* when entering the room, (SA)
» before treating intact skin, (SA)
» before touching the immediate environment, (MA)

of a patient for whom additional contact precautions are applicable.

This recommendation does not take the specific problems related to the care of certain
microorganisms into account, such as toxigenic Clostridium difficile, glycopeptide-resistant
enterococci (GRE/ERG) ... as indicated within the scope of these recommendations.

3.2.2.3 PROTECTION OF CLOTHING

R95: It is highly recommended not to systematically wear specific protective clothing when
entering the room of a patient requiring additional contact precautions. (SA)

R96: It is recommended to systematically wear a plastic disposable apron, as a specific
form of protective clothing, whenever direct care of a patient is initiated requiring additional
contact precautions. (MA)

3.2.2.4 \WEARING OF A MASK

The following recommendations relative to the wearing of a mask are fully justified in this
chapter, which deals with additional contact precautions. They may, or course, be
supplemented by specific recommendations for the prevention of “droplet” or “air” types of
transmission.

R97: It is recommended that health care workers wear a disposable protective mask
(surgical type) when tending to patients with a respiratory infection involving a
microorganism, MRSA in patrticular, requiring additional contact precautions: (MA)
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« when near to the patient, inside his/her room,
+ in the case of direct treatment.

However, it is recommended not to wear such a mask:
« when entering the room,

« when the patient does not present with a symptomatic respiratory infection (SA),
including the involvement of MRSA. (MA)

R98: It is highly recommended to have patients with an MRSA respiratory infection
systematically wear a disposable protective mask (surgical type) whenever they leave their
room. (SA)

It is recommended for patients, with a microorganism respiratory infection other than
MRSA, and requiring additional contact precautions, to systematically wear a disposable
protective mask (surgical type) whenever they leave their room. (MA)

3.2.2.5 OTHER “BARRIER” PRECATIONS

R99: Whenever it has been decided to implement additional contact precautions, it is
recommended to: (MA)

« systematically place patients carrying MDROs in a single room,

« group patients carrying the same MDRO in the same room or unit of a given
service.

R100: It is recommended to assign dedicated health personnel to the care of a patient, for
whom additional contact precautions are applicable, only in an epidemic situation not
controlled by the initial measures, as for example defined for the control of GREs. (MA)

R101: It is recommended not to systematically confine to his room a patient able to walk,
for whom additional contact precautions are applicable. (MA)

3.2.2.6 ORGANIZATION OF TREATMENT BETWEEN PATIENTS, TAKING THE RISK OF INFECTION INTO
ACCOUNT

For the purposes of preventing -cross-contamination, and excluding all other
considerations (privacy, quietness, personal choice of the patient ... ), the closing of a
patient’s door does not contribute towards the efficiency of additional contact precautions.

R102: It is recommended to organise a patient's care, taking into account the risk of
transmitting a microorganism justifying additional contact precautions. (MA)
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R103: It is recommended to organise sectorized (cohorting) care for the paramedical
teams (PN, AN ...) in an epidemic situation. (MA)

R104: It is highly recommended to systematically inform all actors, even occasionally
involved in the care of a patient, for whom additional contact precautions are applicable.
(SA)

R105: It is highly recommended to systematically inform the technical support centers
which are involved (even occasionally) with, and units which provide care to a patient for
whom additional contact precautions are applicable at the time of a transfer. (SA)

R106: It is not recommended to plan for the end of a health care sequence, or to use
specific time slots for the surgical intervention, diagnostic or therapeutic examination in a
medico-technical unit, of a patient for whom additional contact precautions are applicable,
whenever appropriate cleaning and disinfection can be ensured following this intervention
or examination. (MA)

R107: It is recommended not to forbid the use of collective toilets or showers to patients
for whom additional contact precautions are applicable, including those who are carriers
excreting microorganisms in their feces, whenever appropriate cleaning and disinfection
can be carried out. (MA)

3.2.2.7 MANAGEMENT OF MEDICAL DEVICES AND OTHER EQUIPMENT

R108: It is highly recommended to promote the individualization of reusable material in the
room of a patient for whom additional contact precautions are applicable. (SA)

R109: As for the case of the recommendation concerning standard precautions (R34), it is
highly recommended to restrict the storage of medical equipment, and not to
systematically discard of the unused consumable items in the room of a patient, including
any patient carrying a MDRO, for whom additional contact precautions are applicable.
(SA)

R110: It is highly recommended not to make use of a specific treatment for the crockery,
utensils and clothes used by a patient for whom additional contact precautions are
applicable. (SA)

R111: Although it is required by the regulations, it is highly recommended not to consider
as potentially infectious hospital waste (PIHW), material which can be likened to domestic
waste (NIHW) produced by a patient for whom additional contact precautions are
applicable. (MA)
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It is recommended to eliminate from the room, several times a day, the NIHW of patients
who are carriers of MDRO. (MA)

As a consequence of the nature of the microorganism involved, it is sometimes justified to
eliminate certain NIHWs via the PIHW circuit; this is the case for example with the
recommendations specific to Clostridium difficile infections.

R112: It is highly recommended not to decontaminate urine infected by MDRO, before its
evacuation into the collective waste circuit. (SA)

R113: It is highly recommended not to carry out other (maintenance) treatments than
those usually recommended for reusable medical devices, when these are used with a
patient for whom additional contact precautions are applicable. (SA)

R114: It is highly recommended to remove any individual protective equipment before
leaving the room of a patient justifying additional contact precautions. (SA)

3.2.2.7 MANAGEMENT OF VISITS, MOVEMENT OF PEOPLE

R115: As for all patients (context of standard precautions), it is highly recommended that
visitors of a patient, for whom additional contact precautions are applicable, apply a hand
hygiene procedure (ABHR). (SA)

Apart from this hand-cleaning procedure, it is recommended not to request the visitors to
apply the other precautions required of the health care workers. (MA)

R116: It is recommended not to forbid patients justifying additional contact precautions
with respect to an open infectious site, access to the physiotherapy service and public
living areas, but rather to accompany such access with specific hygienic measures. (MA)

This recommendation does not apply to hydrotherapy activities.
3.2.3 Lifting of additional contact precautions

R117: It is highly recommended to maintain the additional contact precautions throughout
a patient’s stay in a MSO unit. (MA)

If decontamination has been carried out, its efficiency must have been demonstrated (for
example in the case of MRSA by means of at least two successive negative samples),
before the additional contact precautions can eventually be lifted. (SA)
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R118: During a stay in ECR-LTC units, it is highly recommended not to lift the additional
contact precautions until such time as several negative screenings (for example in the
case of MRSA, by means of at least two negative samples), have been carried out. (SA)

- The following aspects did not lead to any consensus:

» concerning the definition of targets for additional precautions

- whether to consider ceftazidime-resistant Pseudomonas aeruginosa to be a
bacteria requiring additional contact precautions,

- whether to apply additional contact precautions in the case of the identification of a
microorganism corresponding to these indications, in LTC, nursing homes for the
dependent elderly, or ambulatory or home healthcare.

» concerning the technical aspects of the implemented measures

- whether, in the context of additional contact precautions, to make use of ABHR
between two clean health care procedures with the same patient,

- whether to make use of a disposable long-sleeved over-gown for the protection of
clothing.
» concerning the organization of health care

- whether to organize sectorized (cohorting) care for the medical and paramedical
teams in non epidemic situations,

- whether to restrict the number of visits to a patient for whom additional contact
precautions are applicable.
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RATIONALE

Control strategies for the prevention of cross-contamination have evolved substantially in
recent years. Numerous lessons-learned, new approaches, and new tools and techniques,
such as the implementation of ABHR, and also new approaches to health monitoring
(reporting of nosocomial infections) have led to progress in practices and perceptions.

The new national recommendations “Prevention of cross-contamination: contact
precautions”, produced in 2009 under the auspices of the French Society for Hospital
Hygiene (SFHH = Société francaise d’hygiéne hospitaliere), are based on the method of a
formalized expert consensus, and rely on searching the literature for the analysis of risks,
and on the evaluation and lessons-learned from the control of cross-contamination in
health or medical institutions, or at the scale of transversal programs. Established scientific
rationales are successively addressed, in support of the choice of a policy for the control of
this cross-contamination, the justification of preventative measures in their “standard
precautions” format and of organizational as well as technical measures, adapted to
certain microorganisms, such as the screening strategy or the requirement (or not) to
implement additional contact precautions.

PREVENTION OF  CROSS-CONTAMINATION:  “S TANDARD
PRECAUTIONS” VERSUS A “STANDARD AND ADDITIONAL
PRECAUTIONS” STRATEGY

1.1 EPIDEMIOLOGICAL ASPECTS

The scientific data concerning the efficiency of measures used for the control of MDRO,
and as a corollary the recommendations for the control of their dissemination, are
imprecise for several reasons. In terms of hospital hygiene, the analysed unit is the
hospital service and not the patient. As a consequence, it is difficult to conduct randomized
studies, and impossible to make double-blind studies, as opposed to the case of the
evaluation of a molecule. Most of the available studies are “quasi-experimental” or “before
and after” studies, measuring the impact of a specific measure. These studies are difficult
to conduct over periods of several years. Whenever the study is of short duration, i.e. less
than two or three years, variations in the incidence of an infectious phenomenon can be
attributed to the effects of the measure, but also to chance (notion of mean regression, in
particular in the case of an epidemic phenomenon) or to causes external to the studied
phenomenon, for example for cross-contamination, changes in the frequency of imported
cases, of the environment (premises, infrastructure, ...), of the health care workload, or
even the use of antibiotics.

Although it is thus theoretically necessary to take these phenomena into account in the
statistical analysis and adjustments, this is in fact rarely the case [1].
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Some epidemiological methods (use of a control group), and in particular statistical
methods (segmented linear regressions, chronological series) allow these uncertainties to
be at least partially taken into account [2]. To offset such potential biases, more complex
methods are proposed, in particular clustered multicentered trials, with cross-over.
However these are expensive, difficult to implement, and are also not exempt from biases.
Other factors make it difficult to conclude on the interest of a preventative measure:

« the epidemiological situation varies from one service to the other, and limits the
generalization of a study’s conclusions. These are often carried out in intensive care
units, and do not enable conclusions to be drawn relevant to short-stay units, and
even less for ECR or LTC.

« the preventative measures are rarely studied one by one, but are generally bundled,
such that it is not possible to determine the individual impact of a measure. In
addition, if a measure is tested individually, it may be efficient in itself, but can also
modify the behaviour of the health care workers with regard to the other measures
[3, 4];

« Above all, it is less the recommendations themselves than their observance, which
is of importance: to take this phenomenon into account, poorly reproducible and
time-consuming audits of practices would be needed. In respecting the measures,
the impact of management and leadership is also crucial, although its measurement
is difficult [5, 6];

« The audit of practices does not always assess the reality of the measures’
observance. It is well known that the observation of a practice induces a change in
the health care personnel’s behaviour, which can vary from one audit to the next.

These uncertainties are at the origin of a heated debate between the supporters of a
strategy for the control of MDRO, based partly on screening and contact precautions, and
the defenders of a strategy based on standard precautions only [7-12]. These are also
responsible for unharmonized recommendations [13,14].

1.2 IMPLICATIONS

The 1998 national recommendations for septic isolation, followed in 1999 by those for the
control of cross-contamination [15], proposed to implement control strategies for risks of
infection and available resources, as a function of the epidemiological situation. However,
the recommended isolation precautions (now referred to as additional contact precautions)
were identical for all services, with some adaptations for ECR or LTC. The introduction, in
each healthcare institution, of personnel dedicated to the prevention of infections, and the
improvement of expertise in infection control teams and the Nosocomial Infection Control
Committee, over the past 10 years, should allow more flexibility in strategic trade-offs,
adapted to each specific health care establishment.
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A further aspect to be considered is the impact of additional precautions on the safety of
patients. Some papers observe the occurrence of undesirable events in patients placed
under additional contact precautions, with no possibility to eliminate factors other than the
precautions themselves, for example the existence of comorbidities, to explain some of
these events [16]. Finally, it is well established in the literature that the patient-staff ratio,
as well as the staff's qualification level, are significant factors in terms of risk of infection
[17,18]. This aspect lies outside the framework of these recommendations, but may be
taken into account in the choice between “Standard precautions alone” and “Standard
precautions + Contact precautions”. One could indeed imagine, although it has not been
demonstrated, that precautions targeting certain bacteria might lead to limitations in the
standard precautions applied to other patients [19]. Conversely, it would appear that, in
other circumstances, the choice of precautions targeted at certain MDRO could contribute
towards improvements in the general level of hygiene [20]. The choice between one
strategy and another must take into account the eventuality of effects, which are induced,
complex, and probably variable, from one health care establishment or service to another.

1.3 DATA FROM THE LITERATURE

In a literature review published in 2004 [21], Cooper listed 4382 abstracts dealing with
efficiency and additional precautions in the control of methicillin-resistant Staphylococcus
aureus (MRSA). This author analysed 245 studies in greater detail, thereby retaining only
46, published between 1996 and 2000: none of these were randomized, and only four of
them were prospective, including the application of preventative measures during phases
predefined at the beginning of the study. Six studies formulated clear conclusions (Table
1).

Following this analysis, Cooper concluded on the global methodological inadequacy of
studies dedicated to the efficiency of additional precautions for the prevention of the
dissemination of MRSA: presence of numerous biases, absence of an evaluation of the
observance of the implemented hygiene measures, influence of additional precautions,
which is difficult to differentiate from that resulting from other simultaneously implemented
measures (screening, cohorting ...). He recommended that further studies be conducted,
with more robust methodologies, and that the implemented recommendations continue to
be applied, until such time as the results of more rigorous studies become available.

Since this study, several papers have enhanced this view of the situation. Some of these
are described in detail in the introduction to the chapter concerning screening (see
Chapter 3).

Nijssen found no case of MRSA acquired over a period of 10 weeks, in an intensive care
unit, whereas the prevalence of carriers at the time of admission was 6% [28]. The
proposed explanations attributed this to appropriate compliance with cohorting (77%),
hand hygiene (53%), and the wearing of gloves (68%). A questionnaire-based inquiry in
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164 intensive care units in Germany found that 34% of these units did not implement the
additional precautions for patients carrying MRSA [29]. The rate of nosocomial MRSA
infections was significantly lower in those units, which implemented additional precautions
or cohorting.

Cepeda [30] concludes on the non-superiority of additional precautions or cohorting with
respect to standard precautions, in the prevention of MRSA transmission in intensive care.
This study is rather delicate to interpret: the prevalence of MRSA was high at the time of
admission, as were the rates of MRSA acquisition (greater than 10%), and the rates of
hygiene observance were very low, leading to the impression that the recommended
measures were not really applied (21% observance of hand hygiene), although the nursing
staff ratio was high.

Table 1 Efficiency of additional precautions in the control of the dissemination of
Staphylococcus aureus according to a review of the literature by Cooper &
col.®[21]

Studies Targ;:ag; the Type of study Authors’ main conclusions
1988 Usefulness of: isolation unit + screening
Duckworth Hospital Retrospective + decolonization
[22]
1992
Faoagali Hospital Retrospective Efficiency of stricter measures
[23]
1998 - .
Farrington Hospital Retrospective Fﬁ'c'en?y of measures in phase 1, then
escape
[24]
Usefulness of: single room, contact
1994 . . ) ; .
Coello [25] Hospital Retrospective precautions, cohorting, screening and
decolonization of carriers
1998 Pediatric Retrospective and ;L)Jrseecf:llﬂf;ssOgoﬂgﬂ!iéoggéggmgind
Cosseron lntenswg care prospective decolonizati’on of carriérs, feedback,
[26] unit hand hygiene awareness
Usefulness of: single room, contact
2000 . ) : .
Harbarth Hospital Retrospective and precautions, cohortmg, screening and
27 prospective decolonization of carriers associated
[27] with feedback, hand hygiene awareness

Other uncontrolled factors in this study could explain such results: carriage of MRSA by
the staff, and contamination of the environment.

Pan [31] concluded on the efficiency of the “search and isolate” strategy, to reduce the
cross-contamination of MRSA in services where there was a high level of endemic
disease. A 62% observance of the preventative program was thus associated with a
significant 89% reduction in MRSA bacteremia in intensive care, whereas the percentage

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 49



reductions in general medicine and surgery were not significant (respectively 39% and
59%). Similar results were found by Huang [32] in a study conducted over a period of 9
years, with the introduction, one after the other, of various preventative measures: only the
introduction of nasal screening at the time of admission, followed by the implementation of
additional precautions in the case of a positive outcome, led to a significant reduction in
MRSA bacteremia, whereas the other measures had no significant effect.

Gillespie [33] retained above all the efficiency of ABHR in reducing the cross
contamination of MRSA in intensive care. The frequency of MRSA acquisition decreased
in effect from 15.2/1000 hospital days to 3.2 per 1000 hospital days, after the introduction
of ABHRs and the active promotion of its use by professionals, whereas other measures
(in particular screening and additional precautions) had remained identical prior to and
after this introduction.

Mangini implemented additional precautions in two types of intensive care unit: some with
a high MRSA infection rate, others with a low rate [34]. In the intensive care units with a
high MRSA rate, the incidence of MRSA infections decreased significantly (10.0 vs 4.3 /
1000 hospital days), with the simultaneous introduction of additional droplet and contact
precautions. Despite the withdrawal of the droplet precautions, the MRSA infection rate
continued to decrease, although at a non-significant rate. In intensive care units with a low
MRSA rate, the introduction of these measures had no effect. In other services with a high
incidence rate (excluding intensive care), the introduction of additional precautions also
significantly reduced the incidence of MRSA infections, although this reduction was only
moderate (between 1.3 and 0.9 cases per 1000 hospital days).

Raineri evaluated the prevention of MRSA cross-contamination in intensive care over a
period of 10 years [35]. The “search and destroy” (SD) strategy proved efficient in reducing
MRSA cross-contamination in intensive care: the addition of complementary precautions
to the SD strategy further reduced the incidence of nosocomial MRSA infections.

STANDARD PRECAUTIONS

2.1 HAND HYGIENE

2.1.1 PRODUCT, PUBLIC CONCERNED, INDICATIONS

The hygienic act of hand cleaning is one of the fundamental rules of hygiene. This is
observed in situations involving the care of all patients, and is thus included in the
framework of “Standard precautions” [36-40]. The prioritized hand-cleaning technique is
alcohol-based hand rubbing (ABHR) [36-38]. In December 2001, the CTIN (French
Technical Committee on Nosocomial Infections) reiterated that hand hygiene is to be
based on hand rubbing with an alcohol-based product (ABP), “instead of hand washing”
[41].
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In the interests of health care, the indications for hand hygiene are well defined; Pittet et
al. recall these in their review [42]. These are related to the care at his/her bedside of a
hospitalized patient [43], but also, by extension, to technical support centers (imaging, ... )
and rehabilitation services. During consultations, whatever the structure (in a health care
establishment, private practice, or ambulatory care) [44], the risks of microorganism cross-
contamination, and thus the indications for a hand hygiene procedure, can be extrapolated
to situations involving hospitalization, and should include a patient’s relatives and friends
whenever they are involved in his/her care. The risk of transmission via hospital visitors or
staff involved in community child-care is considered to be non negligible [36, 45]. Cases of
the transmission of Staphylococcus aureus from mother to child, or between twins, have
been described in neonatalogy [46]. The wearing of non-sterile gloves is one measure for
the prevention of cross-contamination, and has precise indications. Although the
recommendation to use a hand hygiene procedure before putting gloves on is not found in
several international recommendations [36, 38], it is used in Australia [47]. The logic is to
prevent the risk of contaminating the other gloves in the box [48]. The use of a hand
hygiene procedure is recommended after removal of the gloves [49-51].

2.1.2 THE ALCOHOL -BASED HAND RUBBING (ABHR) TECHNIQUE

All of the recommendations for hand hygiene [36-40] describe the same indispensable
pre-requirements and steps needed for an appropriate procedure. A precise protocol is
needed; this can then be used as a basis for evaluation [37]. The upper garment should
have short sleeves in order to permit a hygiene procedure including the wrists. The
occurrence of epidemics has been associated with deviations from these
recommendations. Amongst the hypotheses put forward, some have incriminated long
fingernails [52]; others their decoration or nail-varnish [53]. The wearing of false fingernails
has been clearly associated with epidemics [54, 55]. These accessories reduce the
efficiency of hand cleaning [56]. The wearing of jewelry, including a smooth wedding ring,
wrist-watches and bracelets, has also been associated with persistent contamination of
the hands [57].

For it to be efficient ABHR requires the absence of organic soiling, which could hinder its
active principle [58]. In addition, alcohols, the main active ingredients of ABHR products,
have no or little detergent efficiency [59] with the risk of cross-contamination whenever
ABHR has been used in the presence of organic soiling. The use of ABHR on wet hands
could also dilute the active ingredient, and thus reduce the quantity available for rubbing, a
factor which can influence its efficiency [60]. When applied to a situation of hand rubbing
for surgical disinfection, the use of hand washing before the ABHR reduces the efficiency
of the latter, as a result of the absence of complete drying, when compared with protocols
without washing [61]. Finally, the tolerance of ABHR is lower when the hands have been
washed beforehand.
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In situations involving exposure to certain pathogens, such as Clostridium difficile [62] and
the scabies vector, it is recommended to use simple hand-washing followed by ABHR
once the hands have been correctly dried.

The efficiency of a preventative strategy based on ABHR is related to the accessibility of
the product. A correlation between accessibility (for example one dispenser per bed in a
room with several beds) and the use of ABHR has thus been demonstrated [63]. Doctors
are also more inclined to use these products when they have individual (pocket) flasks
[64].

Diverted uses of ABHR products have been described, involving ingestion in particular
[65]. Exposure to these products in care units with alcohol withdrawal patients can also be
a potential problem [66].

French law restricts to 3 liters per room the stored volume of products, with a flash point in
the range between and including 21°and 55°C (fire safety regulations); this is the case for
ABHR products. This requirement has often been referred to by safety commissions.
Boyce [67] has shown, through an inquiry involving North-American hospitals, that the fire
hazard observed with respect to ABHR dispensers is very low (none of the 798 ABHR
product users had noted a fire).

Although the risk of contamination of bottles of ABHR products has not yet been
documented, the contamination of liquid soap dispensers is a reality [68].

The cutaneous tolerance of ABHR has consistently been judged as better than that of
other hand hygiene products (mild soap and a fortiori antiseptic scrubs [69, 70]. The
management of a possible intolerance is based essentially on the teaching of risk
reduction [71], with the use of protective creams during periods outside health care
activities [72, 73-75], or even alternative ABHR products (no allergy to alcohol has been
described, leading to the preference for the use of a different product). The
transcutaneous or pulmonary migration of the active ingredient of ABHR products is low
[76-78].

The hand hygiene procedure is carried out with bare hands; the washing or rubbing of
gloves has been associated with cases of microorganism transmission [36, 49, 79].

2.1.3 PROMOTION OF HAND HYGIENE

Educational and promotional campaigns have shown their efficiency in terms of
observance [42, 80]. The experience from the University Hospitals of Geneva [81] is
constantly quoted. The large number of observational experiences reported concurrently
with an increase in the use of alcohol-based products, and a decrease in the isolation of
MDRO, or the prevalence of nosocomial infections, contribute to the range of arguments in
favor of a causal relationship [81-84].
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2.2 INDIVIDUAL PROTECTIVE EQUIPMENT AND BARRIER PRECAUTI ONS

2.2.1 WEARING OF GLOVES

The indication for the wearing of gloves is part of the standard precautions, having been
defined in the framework of universal precautions, and of the recommendations for the
prevention of BBFE [85, 86]. It is concerned with preventing the risk of contamination
resulting from the presence of a pre-existing cutaneous lesion, or of reducing the risk in
the case of an accident resulting in a cutaneous lesion. The choice of latex-free glove
types is justified by the ever increasing incidence of allergic problems. They must not be
powdered, in order to enable their use conformant with ABHR after their removal (no
reduction in ABHR efficiency if the hands have been soiled by non-organic products with a
visually unclean appearance).

Gloves are to be disposable (single use) [40, 87], and must be removed immediately after
treating a patent, or changed between two patients [50, 51, 88]. Between two treatments
of the same patient, changing of gloves can be recommended, according to the typology
of the treatment [89]. They must also be changed whenever they are damaged.

2.2.2 WEARING OF A MASK / GOGGLES

As for the wearing of gloves, the indication for the wearing of a mask is part of the
universal precautions [85, 86], and procedures for the prevention of BBFEs through
exposure of the mucosa. The wearing of a mask by the care-giver is thus designed to
protect the care-giver, the patient [39, 40], and occasionally other people in the immediate
vicinity. In this sense, this measure is part of the standard precautions.

The transmission of pathogenic microorganisms to a care-giver, involving “community”
microorganisms such as meningococcus [90] or highly transmissible viruses (SARS virus
[91, 92]), have been documented.

The wearing of a mask by a patient with a suspected infectious cough can be justified by
analogy with the evaluation of the risks underlying the additional “droplet” precautions [93-
95]. Coughing can thus be assimilated to an exposure to biological fluids.

2.2.3 PROTECTION OF PROFESSIONAL CLOTHING

The protection of professional clothing is recommended in the “universal precautions” [96],
which themselves are derived from the recommendations for the prevention of HIV
transmission [97] in the context of standard precautions. The choice of method used for
the protection of clothing is considerably less well justified; the actual observation of its
“one-time use”, the extent of forearm protection, or the possibility of achieving efficient
ABHR during a sequence of treatments (problem associated with long-sleeved over-
garments), and the “waterproof” qualities of this protection under hospital care
circumstances involving wet conditions, or the risk of splashing or splattering, should be
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taken into account. The use of over-shoes unnecessarily exposes the hands to the risk of
contamination, at the moment when they are put on or removed. There is no study
showing their usefulness in preventing infections. Adhesive mats have also failed to prove
their efficiency.

2.3 PRECAUTIONS FOR NON HEALTH CARE PERSONS

Visitors have been identified as potential sources of transmission of nosocomial infections
[98], including those occurring in neonatology [46]. In view of this, it appears essential to
inform visitors of the importance of respecting the cleanliness of their hands before and
after direct contact with a patient [39, 40, 99]. The wearing of gloves and over-gowns by
visitors has not been well documented in the literature. Although certain protocols
associating these means of protection for visitors are considered to be efficient in the
prevention of certain resistant microorganisms, in parallel with other preventative
measures (including hand hygiene) [100], and with some specific protocols such as those
for protected hematology units or obstetric operating theaters, they appear to be relatively
unjustified as standard precautions.

2.4 ORGANIZATION OF CARE

By analogy with measures which have demonstrated their efficiency in epidemic
situations, whatever the microorganism and its resistance phenotype [101-104], it would
seem reasonable to prefer globalized hospital treatment to care in series, and to organize
the sequence of treatments starting from the cleanest and ending with the most soiled. In
view of the potential risk, during treatment, of contamination of the immediate environment
with microorganisms likely to survive for a long time [105], and in view of the difficulties of
decontaminating reusable or available (one-time use) material, it would appear reasonable
to restrict, as far as possible, the storage of such material in the treatment areas
themselves. This purposeful management of stock permits the material, kept under seal in
the patient’s room, not to be discarded at the time of the patient’s discharge.

2.4 EVALUATION OF STANDARD PRECAUTIONS

On the basis of a standardized protocol, the indications and procedures used with ABHR
are to be submitted to several qualitative and quantitative evaluations. The impact of an
educational approach relative to a program [81] or a technique [106] is clearly positive.
The quality of the procedures can be evaluated by using a UV lamp to view the areas,
disinfected with ABHR products to which fluorescein has been added [106]. This
evaluation must also take into account the duration of the ABHR, which itself depends on
the ABHR product [107]. Moreover, the degree of hand cleanliness observance is
incorporated into the national evaluation policies [108, 109]. International
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recommendations favor accompanying this evaluation with the wearing of gloves [36, 38].
The monitoring of the level of consumption of ABHR products / solutions is officially an
indicator of the performance of health establishments in the control of nosocomial
infections [110, 111]. Information feedback from all of these indicators is important; it
drives improvements in intensive care performance [112], and its impact on the frequency
of infections contributes towards the efficiency of policies for the control of nosocomial
infections [81, 113, 114].

SCREENING POLICIES

3.1 MRSA SCREENING

3.1.1 EPIDEMIOLOGICAL DATA

The epidemiology of MRSA varies from one country to another. In some countries, in
particular the Netherlands and Scandinavia, there are sporadic cases, with the occurrence
of small epidemic outbreaks in hospitals, which are rapidly brought under control. The
increase in the number of real community-acquired MRSA cases is responsible for an
increase in the MRSA rate, but does not appear to modify the hospital epidemiology of
such strains. The success with which MRSA has been controlled in these countries can
clearly be attributed to an aggressive and long-lasting screening policy of admitted
patients, associated with personnel screening, decontamination of carriers,
implementation of contact precautions, and sometimes the closure of services affected by
an uncontrolled epidemic. In most other countries, the MRSA rates are stable or
increasing, with the significant exception of a few countries, including France. In Slovenia,
where the situation is endemic, the MRSA rate is decreasing thanks to a policy associating
screening, decontamination of carriers and contact precautions [115]. In Great Britain,
where the MRSA rates are amongst the highest in Europe, a decrease is currently
observed, through the initiation of an active policy over recent years. It would seem that a
stabilization, or even a decrease in MRSA rates, is appearing in some European countries
[116]. MRSA rates are decreasing in France, as shown by data from the European
surveillance network EARSS, which collects MRSA rates in S. aureus bacteremia: they
decreased from 34% in 2001 to 26% in 2007 [116]. This reduction is corroborated by other
data sources. National inquiries into the prevalence of nosocomial infections identify a S.
aureus MRSA rate in nosocomial infections, varying from 57% in 1996, to 64% in 2001,
and 52% in 2006. Regional or inter-regional surveillance data also indicate the same
trend, with a reduction in APHP (Assistance Publique - Hopitaux de Paris = Public
Assistance — Paris Hospitals) MRSA rates from 39% to 22% for short-term stays (55% to
20% in intensive care), and a reduction, although less significant, in the CCLIN (Regional
Coordinating Centre for Nosocomial Infection Control) for North and Paris.
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3.1.2 CONTROL STRATEGY

It is difficult to attribute this reduction in France to one single measure. All studies reporting
success in the control of MRSA dissemination have used several control measures,
implemented simultaneously or successively, thereby underlining, for the control of MDRO,
as for that of other care-related infections, the importance of a bundle of measures. The
relative success achieved in France also appears to be related to the initiation of a nation-
wide policy, initially steered by leaders of opinion, taken up by the CCLIN and most health
establishments, and now supported by national indicators: MRSA, ICSHA (French
Indicator for the consumption of hydro-alcoholic solutions or products). The importance of
a coordinated strategy within a health care network has been well established for MRSA
[117] or GRE in the United States [118], and in a mathematical model [119]. In addition, it
is clear — although this point has not been fully studied — that the success of a strategy
depends as much on the way in which the recommended measures are applied by the
care personnel, as on the measures themselves. A well observed measure can thus be
efficient in one service, and less efficient in another where it is less well observed. These
evaluations would require a methodologically complex, poorly reproducible, and time-
consuming audit of practices. Nevertheless, those studies reporting efficiency in the
control of MRSA have all implemented contact precautions associated with screening.
Some of these have shown that the association of contact precautions with screening was
efficient, whereas standard precautions were inefficient [120]. These uncertainties are well
illustrated by two recent publications. The first of these evaluated the impact of initially
screening at the time of admission, followed by daily screening, of patients kept in
intensive care for a period of ten weeks, whose results were not returned [28]. Whereas
the imported MRSA rate was 5.7%, no acquisition was observed, which led the authors to
the conclusion that screening is not useful in controlling an epidemic. However the
colonization pressure (number of MRSA days / total number of days during a given period)
was low, at 10.5%, and the average length of patients’ short-stays was four days. In
addition, the observance rate for the wearing of gloves and hand cleaning was high (78%),
which favors the absence of transmission. The other study made use of before-after
analysis, to evaluate whether the geographic isolation of MRSA carrier patients could
allow its dissemination to be limited in two intensive care units [30]. No difference was
observed between two populations in terms of MRSA acquisition. This study has been
criticized, in particular for the fact that the hand hygiene observance rates were only 21%,
thereby rendering the use of additional measures inefficient. The inter-relationships
between dissemination prevention measures are complex: it is possible that screening and
contact precautions are less useful if, in the context of standard precautions, the hand
hygiene observance rates are already very high.

On the other hand, the introduction of additional measures, when the “basic” hygiene
measures are not respected, will certainly be inefficient. It is in intermediate observance
zones (40% to 60%) that screening and contact precautions could have the greatest
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efficiency in limiting the dissemination of hand-carried MDROs. A suitable balance
between “standard precautions” and “additional precautions” thus needs to be defined,
which may not be identical in all health care structures. The main elements which could
cause this strategy to vary are:

- the type of MDRO: an emerging epidemic would in all cases justify targeted
measures,

- the prevalence of carrier patients at the time of admission,

- the nursing staff ratio, together with the staff’'s care workload,

- the seriousness and length of the patients’ stay,

- knowledge of the health care staff’s culture in terms of hygiene,
- the degree to which “standard precautions” are respected,

- the environmental conditions (for example the number of single rooms, the
availability of protective material, the number of hand-washing areas and ABHR
dispensers ...).

Numerous interventions, during recent or established MRSA epidemic situations, have
shown that the association of screening and contact precautions with carrier patients has
enabled infection-colonization rates to be reduced [27, 31, 115, 120-124], or has even led
to its eradication [126]. This control, when prolonged in certain hospitals [121] or countries
[124, 127], contrasts sharply with the situation prevailing in other establishments, which
have not applied screening. Several publications underline the importance of associating
screening with “additional precautions”. In neonatal intensive care, imported cases are
rare and the control of an epidemic depends essentially on the hindrance of transmission
within the service. A “bundled” set of measures, together with a reorganization of health
care, have permitted MRSA to be eradicated [126]. Several tens of publications have, over
the last 25 years, reported on the efficiency of such measures [13, 128]. All of these
studies are uncontrolled, and make use of a method based on “quasi-experimental”
historical controls, which are sometimes made over a period of several years, or after the
failure of an active “standard precautions” strategy. For example, Thompson [120]
observed that a strategy involving contact precautions “for patients identified by clinical
samples as MRSA carriers” was not efficient over a period of three years, as the rates
continued to increase. They decreased as soon as screening was added to the previous
methods. Although these successes provide a significant argument in favor of the
implementation of a screening policy in association with additional “contact” precautions,
there is a publication bias in the sense that successful experiences tend to be published
more often than failures.

In the literary review published by Cooper [21] in 2004, on the basis of six
methodologically robust studies, of which five involved the use of screening and contact
precautions, it was concluded that this policy should remain applicable in endemic
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situations, unless new data should indicate the opposite. Since the time of this publication,
several studies carried out in intensive care and over a period of several years have
suggested that these measures are efficient [32, 129]. In the first of these references, the
MRSA acquisition rates progressively decreased over a period of five years. This
decrease accelerated following the introduction of ABHR [129], and a low acquisition rate
was maintained after this period. In the second study, several preventative measures were
successively implemented in eight intensive care units, over a period of nine years:
“sterile” insertion of central venous catheters (“surgically” aseptic conditions), introduction
of ABHR, a hand cleanliness campaign, and finally screening at the time of admission, on
a weekly basis. The latter was at first poorly respected, and then well adhered starting in
September 2003. The increase in the incidence of MRSA bacteria continued from 1996
until July 2002, whereas the simple introduction of screening with additional precautions
was sufficient to progressively reduce the rate of incidence over a period of two years. The
interesting aspects of this study are its duration over a period of nearly ten years, and its
inclusion of eight intensive care units. It suggests that the most efficient measure is the
introduction of screening, whereas other measures, introduced one by one, did not have
the same long-term effect.

3.1.3 SCREENING IN INTENSIVE CARE
The MRSA surveillance data in France shows that:

« the MRSA rates, taken from clinical samples and combining acquired and imported
cases, decreased from 55% in the APHP in 1993, to 20% in 2006. The rates of
occurrence decreased in the MDRO surveillance networks operated by the CCLIN,
from approximately 3 cases / 1000 hospital-days in 1998-2000 to approximately 2 to
2.5 cases / 1000 hospital-days in 2005 and 2006.

« The MRSA rate for S. aureus responsible for nosocomial infections is also on the
decline, decreasing from 47-48% in 2004-2005 to 40% in 2006, in the data from the
REA RAISIN network [130].

The prevalence of MRSA carriage at the time of admission to intensive care varies from
one country to another and from one service to another. In the USA, it varies between
10% and 15%, but can be as high as 20% [28, 32, 131]. In France, it varies between 5%
and 10% [123, 132-135]. The data is more sparse in other countries, varying between 3%
and 18% [30, 136, 137]. These rates come from services, which are often affected by
MRSA epidemics, university hospitals and intensive care units. Admission prevalence is
probably lower in the intensive care units of non-university health establishments. In the
absence of screening samples, between one third and more than half of carriers would not
have been identified at the time of admission [123, 131, 135, 138]. Weekly screening
allows the number of identified, acquired case to be increased by approximately one third
[129, 131]. The ratio between cases identified by clinical sampling and those identified
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only by screening sampling varies considerably from one service to another, for both
admission and acquired prevalence [131]. Screening thus increases the number of
detected acquired cases from 7% to 137%, depending on the service concerned. In view
of the higher risk of dissemination from a non-isolated carrier [124, 139], an active MRSA
screening strategy thus appears to be justified. The population which should be screened
at the time of admission is also discussed. Some countries recommend the targeted
screening of patients presenting risk factors, these being of two types: those with MRSA
carriage at the time of admission to intensive care, but also those with MRSA acquisition
during a hospital stay. In the second case, screening at the time of admission will allow
acquired cases to be differentiated from those which are imported, which is useful if the
risk of acquisition is high, for example in a intensive care unit. At admission, there is a
relatively good consensus on the view that patients who were previously MRSA carriers,
from services in an epidemic situation (ECR and LTC in particular) or having frequently
been hospitalized, represent a risk. Other studies have identified an advanced age, the
consumption of antibiotics or the presence of cutaneous lesions to be factors associated
with carriage at the time of admission [135, 140, 141]. This strategy could be sufficient,
and have a favorable cost-effectiveness [123, 142, 143]. The use of carriage risk factors
for the screening of patients is however not an optimal approach. In several studies, the
presence of risk factors leads to the detection of approximately one third of admitted
patients, with a sensitivity between 80% and 90% [135, 141]. A systematic admission
screening policy could also be proposed, and would be simpler since it would not require
risk factors to be identified at the time of admission [135]. The studies are in agreement, in
suggesting that screening is economically profitable [121, 144, 145]. They compare the
cost of screening, and occasionally those of preventatively introduced “additional
precautions”, with those incurred by the transmission of MRSA between patients, and the
resulting acquisition and infection in a patient. Some authors have carried out sensitivity
analyses, suggesting that their conclusions remained correct for a wide range of
hypotheses. However, the hypotheses used are derived from studies which are often
monocentric, and whose conclusions cannot be generalized to all circumstances.

3.1.4 INDICATIONS OR ROLE OF SCREENING IN NON-CRITICAL CARE SHORT-STAYS

The situation in non-critical care short-stay units varies from one study to another. It
however appears that it is higher in general medicine services (lying between 5.5% and
14.6% in internal medicine, dermatology and internal geriatrics) [146-148] than in vascular
surgery, general medicine and orthopedic services (around 5%) [149, 150]. However, this
prevalence varies with the patients. In a British study [151], the prevalence of MRSA
carriage at the time of admission in a vascular surgery unit was ten times higher in
patients admitted via the emergency department or transferred from another
establishment, than in patients admitted for a planned surgical intervention (20% vs 2%,
p <0.0001). Similarly, in a study carried out in Germany, the prevalence rates in
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programmed surgery, emergency surgery, and in patients transferred from another
establishment were respectively 0.5%, 2.5% and 8.6% [152]. Most of these studies were
carried out in university hospital structures, and are not representative of the general
situation.

The studies carried out in surgery services [149, 150] show that in the absence of
screening by sample taking, 60% of carrier patients would not have been identified.
According to the studies carried out in general medicine [148] or for a complete
establishment [153, 154], this proportion could be as high as 85%. By systematically
screening all patients admitted to the Geneva hospitals over a period of 7 months,
Harbarth et al. showed that when a medical history of identified carriage at the time of
previous hospitalizations were not taken into account, the proportion of patients not
identified without the use of screening was 96%. By using the information related to their
medical history, this proportion fell to 40% [141]. Finally, Shitrit et al. [155] have shown that
the introduction of screening, targeted at certain high risk patients, was accompanied by
an increase in the frequency of MRSA carrier patient identification, from 0.9 to 15.8/1000
admissions in general medicine services, and from 0.16 to 3.8/1000 admissions in surgery
units. There is not a full consensus on the sensitivity of screening, targeted at patients with
a risk of carriage at the time of admission. According to Girou et al. [146], more than 90%
of patients who are effectively carriers are identified in this way, whereas another study
has shown that this type of strategy would allow less than half of all carriers to be identified
[148]. However, for reasons of cost efficiency, it appears to be far more difficult to
envisage systematic screening than in the case of intensive care. This shows the
importance of identifying carriage risk factors at the time of admission, in order to target
specific populations for sampling, in non-critical care, short-stay services. In this type of
service, or in an entire hospital, the most commonly identified risk factors are: transfer or
recent hospitalization [147, 149, 150, 153, 156], age (more than 70, 75 or 80 years
according to various studies) [141, 149, 153, 156] and the presence of wounds or chronic
cutaneous lesions [147, 153]. Other risk factors such as recent antibiotherapy with broad
spectrum antibiotics (fluoroquinolones or cephalosporins), presence of a urinary tract
catheter at the time of admission [141, 147] or home nursing [157] are less frequently
identified. A carriage risk score ranging from 0 to 13 was proposed by Harbarth et al. [14].
The risk of carriage was 8% in patients with a low score, 19% in patients with an
intermediate score, and 46% in patients with a high score. The screening of patients with
an intermediate or high score would allow 30% of sample taking to be avoided, whilst
maintaining a sensitivity of 86% when compared to generalized screening. The rate of
MRSA acquisition during short stays is poorly known, with most studies being devoted to
carriage at the time of admission. In a recent study in hospital services with a certain risk
of acquisition (high prevalence at the time of admission, long hospital stays), the rate of
acquisition was 3.1%, but 95% of these acquisitions were identified only through screening
at the time of discharge [158]. The efficiency of the use of screening has been poorly
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studied with respect to the specific cases of short, non-critical care stays. At the scale of
an entire establishment, Wernitz et al. [159] have shown that the implementation of a
policy including screening and the use of additional precautions was followed by a 48%
reduction in the incidence of MRSA infections. In the aforementioned study of SHITRIT
[155], the introduction of a screening program for high risk patients was accompanied by a
significant reduction in the incidence of nosocomial MRSA bacteremias (from 0.74 to 0.37
/ 1000 admissions). However, as previously indicated, the evaluation of screening
efficiency is delicate, as a consequence of the difficulty in organizing controlled studies,
and the multifactorial nature of most procedures.

3.1.5 ROLE OF SCREENING IN ECR AND LTC

Strong variations can be found in the types of structure used in ECR and LTC, in the
pathologies which are cared for, in the lengths of stay, in the nursing staff ratio and
workload, and in the patients’ comorbidities. This heterogeneous situation, and the
relatively small number of publications related to these types of unit do not allow a global
view of the epidemiology of multiresistant bacteria, nor a single control strategy, to be
established for such units. As for the case of short-stay services, the epidemiological
situation of MRSA in ECR, and LTC services or establishments, varies considerably from
one study to another. However, the incidence of MRSA infections is always very much
lower in these services than that observed in the full range of short-stay services (intensive
care, general medicine, and surgery) [160-163], even though carriage at the time of
admission may be very high [147, 164]. The inter-relationships between, on the one hand,
the use of measures to prevent dissemination, including screening and additional
precautions, and, on the other hand, the observance of hand hygiene in the context of
standard precautions, are very strong. Thus, the implementation of screening can lead to a
reduction in cross-contamination only when the basic hygienic precautions (hand hygiene
in particular) are already widely respected [115, 129, 135, 144]. In these services (ECR,
and LTC), the introduction of screening, together with the additional precautions which are
required in the case of a positive result, can be difficult: cost of screening, unfavorable
nursing staff ratio, necessary “re-socialization” of patients [165]. In addition, the application
of additional precautions can have a negative impact on the global care of patients
(occurrence of undesirable incidents) [16]. In elderly persons, the prevalence of MRSA
carriage is particularly high in those who have been recently hospitalized (6 months to one
year) in MSO, and/or who within this same period have received one or more antibiotic
treatments [147, 153, 164]. Some studies report that the frequency of carriage is higher in
men than in women [166].
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3.1.6 SCREENING METHODS

3.1.6.1 SCREENING SITES

Many studies have tried to identify an anatomical sampling site or a combination of
anatomical sampling sites, providing a good compromise between sensitivity and
screening feasibility in patients carrying MRSA. According to which study is considered,
the sensitivity of only nasal samples varies between 66% and 93% [167, 168]. According
to Manian et al. [169], 16.7% of patients presenting with cutaneous wounds have a
negative nasal screening outcome and a positive wound screening outcome. Since
cutaneous wounds have been identified in numerous studies as being MRSA carriage risk
factors at the time of admission [135, 147, 153], this site should in all likelihood be taken
into account if any wounds are present. In a recent study [170], a screening strategy
associating nasal samples and cutaneous ulcer or bedsore samples had a sensitivity of
91%, with respect to a more thorough strategy associating these sites with urine, scar (if
present) and armpit samples, at a 2.5 times lower cost. Other sites have been identified as
being important for screening. A Finnish study [168] has shown that the use of throat
samples in addition to nostril samples allowed a non-negligible improvement in sensitivity
to be achieved (from 66% to 85%). In another Scandinavian study [171], 55% of identified
MRSA patients had a positive throat sample. For 17% of new cases of identified MRSA
carriage, the only positive site found was the throat. Several studies emphasize the small
gain in sensitivity obtained by sampling the armpits [148, 170]. A recent study [148] has
shown that rectal sampling allowed 20% more carriers to be identified than by nasal
screening alone. However, these patients’ cutaneous wounds were not sampled, which
makes it difficult to evaluate the real usefulness of rectal sampling. Finally, according to
Manian et al. [169], perineal screening is positive in only 2% of patients presenting with
negative nasal screening. It thus appears that a reasonable approach would involve a
strategy including nasal sampling, together with sampling of at least one other site [172],
preferably wounds or cutaneous lesions.

3.1.6.2 FAST SCREENING METHODS

An important aspect in the rapid implementation of contact precautions, in patients
identified as carriers at the time of admission, is the rapidity of the return of a positive
result. Conventional culture techniques do not all have the same sensitivity, nor the same
speed of response [173]. Chromogenic media are now widely used: they normally contain
cefoxitin, which enables methicillin-resistant strains to be differentiated [174]. The
response time with such media ranges from 24 hours (negative sample) to 48 hours. Fast
screening methods are now available, using immunological or molecular techniques. Their
sensitivity and specificity are good [175-177], but are not always reproducible [178]. The
use of fast techniques has not yet been shown to be efficient, as is the case for other
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MRSA testing techniques. In two intensive care units, the introduction of fast screening
allowed the average response time to be reduced from 4 days to one day, and a reduction
to be achieved in the number of preventative isolation days spent waiting for the results of
admission screening [179]. Fast screening was not accompanied by a reduction in MRSA
acquisitions in one service. In another service, a reduction was obtained, only after
preventative isolation had been introduced in addition to fast screening. Another
publication also suggests that fast screening can be efficient, although several actions
may have been initiated simultaneously, which limits the impact of this study [180]. Several
publications contributed to this debate in 2008. In an initial study [181] carried out in a
chain of three hospitals, three periods were compared: the first (12 months and nearly
40 000 admitted patients), with neither screening nor decontamination of MRSA carriers,
using contact precautions only for patients having MRSA positive clinical samples; the
second (12 months with the same number of admissions) in which fast screening was
carried out at the time of admission, in intensive care units only; and the third involving
universal screening of all patients admitted to the hospital, and decontamination of carriers
(18 months and screening of 73 000 admitted patients !). A fast PCR screening technique
was used. With respect to the first period, a non-significative reduction in MRSA infections
was achieved in the hospital during the second period (a change from 0.89 to 0.74 cases
per 1000 hospital days), whereas a significative change was achieved (0.39 cases per
1000 hospital days) during the third period of universal screening. The second study [182]
was carried out in the surgeries of the Geneva Hospital in which a “cross-over” scheme
was used: during 9 months, fast screening at the time of admission was used in half of the
surgical services, followed by the transposition of the same strategy during a second 9
month period in the other services. Screening was carried out for all patients admitted to
these services. Once carriage had been identified, the patients were reported and treated
using contact precautions, an adaptation of the surgical antibioprophylaxis was
recommended for MRSA carriers, and decontamination was initiated for all carriers, if
possible before surgical intervention. No other action was taken, which could have
influenced the risk of MRSA acquisition. More than 10 000 patients were included in each
of the two groups, with similar results concerning the consumption of ABPs and antibiotics.
These measures were well respected, since approximately 95% of admitted patients were
screened, with a MRSA carriage rate at the time of admission of approximately 5%.
Despite a median return delay of a little less than 24 hours, this information was available
only after the operation in 31% of cases, and only 30% of operated MRSA carrying
patients received an antibioprophylaxis taking their MRSA carriage into account. There
was no difference in MRSA infection rate, nor in MRSA acquisition rate (1.59 to 1.69),
between the control group and the screened group (0.91 and 1.1 per 1000 hospital days).
For patients with an MRSA infection at the operating site, 41% from the screened group
and 25% from the control group were known to be carriers before the operation (P = 0.05),
27% received a suitably adapted antibioprophylaxis (15% in the control group), and 17%
received at least one day of decontamination treatment before surgery (vs 7% in the
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control group). The latter two differences are not significative. Finally, 57% of patients
infected with MRSA had a negative screening result in the screened group. The third study
[183] compared two MRSA screening strategies at admission and discharge in ten health
care services “at risk”, in two hospitals. During two successive 5-month periods, 8971
patients were screened, either using the conventional method (enrichment followed by
streaking onto a chromogen agar), or using a fast PCR technique, by means of a cross-
over technique identical to that described in the preceding study. The patients found to be
MRSA carriers were cared for using contact precautions, and were decolonized. The
patients at risk of carrying MRSA were preventatively isolated until the screening result
was returned. The prevalence of carriage at the time of admission was 6.6%. The
response times were 46 hours for the conventional method and 22 hours for the fast
technique. On the basis of screening made at the time of discharge, 3.2% of patients
acquired MRSA in the conventional screening group, as opposed to 2.8% in the fast
screening group (non-significative difference). Although fast screening allowed the time
spent without contact precautions to be significantly reduced, from 389 to 213 days, these
durations represent only a small proportion of the number of hospital days spent by
patients who were MRSA carriers. Despite the excellent methodological quality and the
large number of patients included in these three studies, their results are discordant. As for
the case of previous studies, there are numerous explanations for this: before-after
historical studies, numerous confusing factors some of which were not taken into account,
other actions applied simultaneously to the described measures, level of observance of
contact precautions. Concerning the application of conventional or fast screening, the
usefulness of preventative isolation, i.e. its implementation at the time of a patient’s
admission, until the screening results become available, should be examined. This could
concern all admitted patients (sometimes to intensive care), or high carriage risk patients
in intensive care and in some cases in short stay services. Its effectiveness has not been
demonstrated [179].

3.1.7 MRSA DECONTAMINATION

The results of MRSA decontamination vary, according to different studies. In the case of
nasal carriage, there was a high rate of eradication associated with mupirocin taken for 5
to 7 days in some studies, approximately 80% in intensive care [132] or short stay care
[184], and even 93% in ECR-LTC [124, 185]. The only randomized double-blind study
revealed the eradication of carriage, in nasal and all other sites, respectively in only 44%
and 25% of patients receiving mupirocin (associated with aseptic ablutions), and in only
23% and 18% of those receiving a placebo [186]. Another randomized double-blind study
in Extended Care and Rehabilitation revealed, quite to the opposite, that mupirocin was
efficient in decontaminating MRSA carriage [185]. The impact on the infection rate is thus
uncertain [132, 186], except in a surgical intensive care unit, in which mupirocin was used
for all patients, whether or not they were S. aureus carriers [133]. The reasons for these
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failures appear to be numerous: absence of cutaneous decontamination associated with
nasal decontamination [132], persistence of cross contamination in the absence of efficient
contact precautions in established epidemic situations [132], multiple MRSA reservoir sites
other than nasal and cutaneous [186], or intercurrent curative antibiotherapies, in
particular those using fluoroquinolones, favoring carriage persistence [186]. A
decontamination associating topical decontamination with mupirocin, ablutions using
chlorhexidine, and systemic decontamination using doxycycline-rifampicin appears to be
effective, but is based on the assumption that the MRSA strains are sensitive to systemic
antibiotics, and also incurs the risk of developing a resistance to these antibiotics [187].
Since decontamination is a measure, which runs the risk of a resistance emerging to the
products used, those antibiotics normally used for systemic treatments must not be used
for this indication. Mupirocin resistance is also a cause for concern. It can arise
preferentially if mupirocin is used for cutaneous decontamination [188]. The clonal
dissemination of mupirocin resistant strains could then become a real threat [189]. In the
context of the prevention of MRSA infections, two main objectives can be identified: as has
been discussed, the collective interest in preventing the horizontal dissemination of these
MRSA, but also the individual interest procured by preventing self-infection in carrier
patients [190]. The situation in terms of MRSA resistance to mupirocin is poorly known. In
1997, a European multi-center study evaluated the hospital prevalence of MRSA
resistance to mupirocin at 6.2% [191]. In a study carried out in 57 hospitals in 2000, the
resistance rate was 13.8% [192]. In Canada, the high-level resistance increased to 7%
over the period from 2000 to 2004 [193].

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 65



3.2 ESBLPE SCREENING

3.2.1 EPIDEMIOLOGICAL SITUATION

Initially described in West Germany (1983) and in France (1985), the enterobacteria which
produce ESBL can be found throughout the world. In the second half of the 1990'’s, there
was a widespread TEM-24 type ESBL producing Enterobacter aerogenes epidemic in
France [194, 195]. Today, the most commonly encountered ESBL producing
enterobacteria are CTX-M type enzyme producing Escherichia coli. Among the countries
affected, we cite Canada, Spain, the United Kingdom and Portugal [196, 197]. In France,
progress is also being made on the isolation of the E. coli strains which produce
CTX-M-15 [198]. According to the study carried out in 2004, in the Champagne-Ardennes
region [199], 26.5% of ESBL produced by enterobacteria were of the CTX-M-15 type, and
0.9% were of the TEM-3 type. In order to appreciate the evolution in the implication of
different enzymes, it is interesting to note that a study made in Auvergne, three years
beforehand, had identified a TEM-3 type enzyme in 51.2% of the isolated strains [200].
Classically, these ESBL producing E. coli strains of community origin are preferentially
found in a patient’s urine. However, ESBL producing E. coli represented nearly 9% of the
E. coli strains isolated in the case of bacteremias in a Sevilla hospital [201], which implies
the possibility of therapeutic treatment problems in the case of serious infections, and
underlines the serious implications of the dissemination capabilities of these strains. This
dissemination capability remains however a topic of controversy. A study carried out in the
Sevilla hospital, on the E. coli strains isolated in 49 patients, did not reveal a clonal
relationship between the different strains; this does not favor horizontal transmission,
without however excluding the possibility of plasmid epidemics [202]. Nevertheless, in the
same hospital, a study dealing with ESBL producing E. coli bacteremias from June 2001
until March 2005 showed the existence of nhosocomial acquisition in half of all cases [203].
Similarly, more recent studies have shown the existence of clusters of strains, closely
related to the hospital as in the community. Pitout et al. demonstrated the clonal diffusion
of CTX-M-14 producing strains, responsible for a widespread epidemic in the region of
Calgary [204]. From 151 strains studied in a Madrid hospital, a cluster of 103 CTX-M-14
producing and genetically related strains was highlighted [205]. Finally, a Portuguese
study dealing with 119 CTX-M-14 producing strains showed that 76% of these belonged to
the same epidemic cluster. From the 47 nosocomial strains, 41 belonged to this cluster,
and had been disseminated primarily in three hospital services [206]. The epidemiological
situation with regard to ESBL producing enterobacteria is thus particularly complex. The
French epidemic at the beginning of the 1990’s affected mainly intensive care units and
ECR-LTC units, with an oligoclonal strain dissemination, most often involving Klebsiella
pneumoniae. It was controlled using measures designed to prevent cross-contamination.
The situation observed in France in recent years is, on the contrary, poorly understood
and rapidly changing:
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- ubiquitous epidemics, often affecting general medicine and surgery units of a
hospital, and no longer intensive care units only,

- diversity of the enterobacterial strains carrying the genetic basis of the resistance,

- diversity of the enzymes, of the conventional SHV and TEM types, but also of the
CXT-M type,

- probable urban acquisitions of ESBLPE (CTX-M E. coli),

- and also circulation of strains within hospitals, in services where measures applied
for the control of MRSA appear to be efficient,

- impression of a variable dissemination capability of some strains of ESBLPE.

For these reasons, it is difficult to propose uniform and definitive recommendations for the
control of ESBLPE dissemination. More than other MDROs, MRSA in particular, it is
possible that actions designed to achieve the best (least) utilization of antibiotics may be
determinant in limiting an epidemic. In addition, the difficulty in establishing the profile of
patients at risk of ESBLPE carriage, who would represent a population to be screened
under certain circumstances, suggests that as much importance should be placed on
standard, as on additional precautions. The digestive decontamination of ESBLPE carriers
was proposed at the end of the 1990’s, with initially positive results [207]. On the other
hand, subsequent data suggested that the decontamination was not always efficient, could
mask carriage without ensuring its eradication, and could even increase the risk of
dissemination if the topical antibiotics included erythromycin, which sometimes leads to
diarrhea [208].

3.2.2 SCREENING

Several studies appear to demonstrate the efficiency of the association of a screening
policy, with the introduction of contact precautions in epidemic ESBLPE enterobacteria
situations [20, 209]. On the other hand, according to different authors, in the absence of an
epidemic situation, either as a consequence of weak cross-contamination [210], or as a
result of very low prevalence (< 1%) at the time of admission [210], the same screening
policy is not useful. These studies were carried out in intensive care units. As far as non-
intensive care short-stay patients are concerned, data is virtually inexistent. It was possible
to control the dissemination of a K. pneumoniae ESBLPE epidemic in the general
medicine and intensive care surgery units of the Aberdeen hospital, following
enhancement of standard precautions and decontamination of the environment, without
the introduction of a screening policy [212]. Finally, most authors are in agreement over
the ineffectiveness of screening for asymptomatic carriage in LTC [213]. However, all of
these studies were prior to the emergence of CTX-M producing E. coli. As a result of the
absence of reliable data concerning the dissemination capability of these bacteria [214], it

National guidelines - Cross-contamination preventio n: additional contact precautions — SFHH — 2009 67



is difficult to recommend one procedure or another, for non-epidemic situations in which
screening appears necessary. The consideration of carriage risk factors at the time of
admission could be useful in cases where targeted screening is adopted. These risk
factors refer mainly to a recent antibiotherapy, an age over 60 years, or a high chronic
pathology score [201, 203, 215].

3.2.3 ANATOMICAL SITES

Contrary to MRSA, the sensitivity of screening for ESBLPE enterobacteria has seldom
been studied. However, rectal screening is the most commonly used method in studies of
asymptomatic carriage [20, 210, 211].

3.3 SCREENING FOR OTHER MDROs

3.3.1 ACINETOBACTER BAUMANNII

Acinetobacter baumannii is involved in epidemics mainly in intensive care, or in
immunosuppressed patients, and is subjected to strong selective pressure by antibiotics.
For several reasons, its epidemiology is rather specific when compared with that of MRSA
or ESBLPE:

e It is a commonly saprophytic, weakly pathogenic, but occasionally commensal
species in hot and humid climates, and in this case is involved in community
pathologies;

* Although this species is the first pathogen responsible for healthcare related
infections in intensive care in certain countries of the Mediterranean rim, it is the
cause of only 1.6% of such infections in French intensive care units [130];

« Hospital A. baumannii is very often multi-resistant to antibiotics, since this bacterium
has acquired resistance to all available antibiotics, in some cases including
colimycin;

* A. baumannii is responsible for “explosive” epidemics in intensive care, justifying
the introduction of aggressive control measures, which can go as far as limiting
admissions in order to restrict the health care load, or even closure of the service
[216];

« This species has a long survival capability in the environment, which thus
represents a secondary reservoir for its transmission. Control measures must
include specific actions in order to limit environmental contamination.
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Two aspects are thus used to guide the control strategies used for A. baumannii
epidemics:

» Specific measures targeted essentially at intensive care: as this species is not
generally found in other health care units, the factors which can promote epidemic
dissemination (under antibiotic pressure) are: patient confinement, density of
treatment, invasive procedures [216, 217];

* An aggressive control strategy, if the responsible strain is multi-resistant, even more
so if it is pan-resistant [218]. There has been little research into potential screening
sites. In France it is customary to sample two (throat and rectum) or three (skin)
sites, although this practice has not been systematically evaluated. A recent
publication suggests that the sensitivity of single-site sampling is insufficient [219].
A study by Ayats suggests that three sites should be sampled (throat, rectum,
armpits), indicating that the first two of these are more sensitive [220].

3.3.2 PSEUDOMONAS AERUGINOSA

Pseudomonas aeruginosa is an opportunistic pathogen, which is highly significant in terms
of the number and gravity of infections it causes [221-223]. P. aeruginosa is an uncommon
commensal organism in humans, found in 4% to 10% of hospitalized patients, with the
main carriage sites being the digestive tract, the upper airways and the skin [224-226].
This bacterium is highly endemic in intensive care units, and plays a predominant role in
broncho-pulmonary, and to a lesser degree in urinary, surgical site infections and
bacteremias [227]. Although it currently seems that most colonisations / infections find
their origin in the endogenous flora of the patient, numerous epidemics involving cross-
contamination between patients have been described [228, 229]. The relative significance
of an endogenous origin or of cross-contamination is thus not clear, and can vary
considerably as a function of health care service. The differences observed between
services can be explained by differences in the application of general hygiene measures
and antibiotherapies, and differences in the recruitment of patients [19, 221, 230]. In
intensive care units, P. aeruginosa generally evolves in limited epidemic bursts, against a
sporadic background. Widespread epidemic phenomena can add to this picture. In this
type of situation, all epidemiological surveillance must therefore include the taking of
screening samples [223, 225]. In other services, the endogenous origin of P. aeruginos is
frequently observed with a generally lower cross-contamination rate than in intensive care
units. Globally, the epidemiology of P. aeruginosa in hospitals is highly variable as a
function of time and service. It is thus difficult to propose generally applicable screening
measures, outside the context of clearly epidemic situations.
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3.3.3 OTHER MDROs

3.3.3.1 BURKHOLDERIA CEPACIA

Burkholderia cepacia is responsible for lung colonizations or infections, mainly in patients
who are immunosuppressed or affected by cystic fibrosis. With regard to the transmission
of these microorganisms, numerous epidemics have been described. The origin and mode
of transmission are often difficult to determine [232]. An environmental origin has been
clearly identified in some cases (salbutamol solutions, ultrasonography gels ... ) and this
hypothesis must always be envisaged. However, cross-contaminations related (or not) to
contaminated material have been identified [231, 232]. In such cases, the reinforcement of
standard precautions, or the introduction of contact precautions, have allowed epidemics
to be controlled. Nevertheless, even though all strains do not have the same ability to
disseminate, a recent literary review concerning patients affected by cystic fibrosis has
shown that patients colonized by B. cepacia were frequently isolated [233]. However, no
study has clearly reported the introduction of systemic screening during an epidemic.

3.3.3.2 STENOTROPHOMONAS MALTOPHILIA

The contamination of a hospital environment is recognized as being a potential source of
Stenotrophomonas maltophilia epidemics. However, recent studies have also shown the
possibilities of cross-contamination from one patient to another, or via contaminated
material, in some non immunocompetent patients (in neonatology for example). The main
risk factors for infection by this bacterium are treatments based on carbapenems, some
bronchial pathologies, or the association of diarrhea and mucitis in oncology. In general,
the measures introduced to control epidemics are the tightening of standard precautions,
and the reinforcement of procedures for the cleaning and disinfection of material.
According to a review of the literature concerning S. maltophilia infections in children
affected by cystic fibrosis, it was not possible to prove that the isolation practices used in
certain cases played a determinant role in controlling epidemics [223]. However, if,
contrary to the case of B. cepacia, the authors do not recommend systematic isolation,
they recommend not to hospitalize a S. maltophilia colonized or infected patient next to
another fragile (immunosuppressed or affected by cystic fibrosis) patient. On the other
hand, no screening of carrier patients appears to have been implemented to control
epidemics.

3.3.3.3 CEPHALOSPORINASES HYPERPRODUCING ENTEROBACTERIA

It is generally accepted that the emergence of these enterobacteria is associated with the
use of broad-spectrum antibiotics, including third generation cephalosporins. Moreover,
epidemics of proven environmental origin have been described. The sources can be
certain antiseptic solutions [234], contaminated injectable solutes favoring the
development of infections related to catheters, bacteremias, or surfaces. However, hand-
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transmission has also certainly been involved in Enterobacter cloacae [234], or in Serratia
marcescens epidemics [235]. At the time of one of these epidemics in a neonatology
service, the systematic screening and isolation (associated with a sensitization,
information and education program) of colonized new-born infants, enabled the epidemic
to be controlled. It should however be noted that these epidemics, whether they be of
environmental origin and/or associated with hand-transmission, are most often concerned
with neonatal, and in exceptional cases adult, intensive care units. In conclusion, the
epidemiology of these three types of multi-resistant bacteria involves several factors.
Thus, even if its existence has been clearly proven on several occasions, hand-
transmission does not appear to be predominant with respect to other factors, in particular
environmental reservoirs or selective pressure through the use of broad-spectrum
antibiotics. Although the isolation of colonized or infected patients is recommended, in
particular with respect to contact with immunosuppressed patients, the screening of
patients is not used outside epidemic situations.

3.3.3.4 EMERGING MDROs (ERG, IMIPENEM-R ESBLPE ...)

Several types of even more resistant MDRO have appeared recently in France. The
prevalence of Glycopeptide resistant enterococci (GRES) has been at an epidemic level in
the USA for 20 years. Several widespread epidemics have been described in French
university hospitals in recent years. National recommendations were given by the CTINILS
in the autumn of 2005, and were refined in December 2006 [237]. They recommend a
“search and isolate” strategy, similar to the Dutch MDRO control recommendations, as
soon as the first case is detected. An identical strategy appears to have been
recommended for other highly resistant MDROSs, for example carbapenemasis producing,
imipenem-resistant ESBLPE. An epidemic risk factor is the importation of these strains, by
patients returning from countries in an epidemic situation, for example multi-resistant A.
baumannii [238] or imipenem-resistant ESBLPE [239].
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ADDITIONAL CONTACT PRECAUTIONS

4.1 MICROBIOLOGICAL TARGETS OF ADDITIONAL CONTACT PRECAU TIONS

Several MDRO have been studied and additional precautions have been recommended, in
particular for MRSA and GRE. For the case of Acinetobacter baumannii, essentially in
epidemic situations, numerous studies have been made [218]. Very little data is relevant to
extended spectrum Dbeta-lactamase producing enterobacteria (ESBLPE). Kola
recommended additional contact precautions for ESBLPE infected or colonized patients in
view of the frequency of these microorganisms in hospitalized patients and of the long
duration of their carriage. ESBLPESs could be eradicated in only 6.8% of carrier patients in
this German study. Cross-contamination was observed in 7 patients out of 96 [214]. Lucet
reported the control of a prolonged ESBLPE epidemic after the introduction of screening
and contact precautions, the latter having been efficient only following an audit and
improvements in the observance of these precautions [20]. One program including
additional precautions reduced the incidence of MRSA as well as ESBLPE [240].

4.1 MEASURES FOR ADDITIONAL CONTACT PRECAUTIONS

These precautions include measures, which are additional to standard precautions: single
rooms or grouping of carriers, and communication to staff of a patient’s condition.
Cleanliness of the hands, the wearing of gloves or a mask, and of over-gowns/aprons,
under conditions where a patient is being treated, are comparable with standard
precautions.

4.2.1 SINGLE ROOMS

The use of single rooms, or grouping of MRSA carriers is one of the recommended
measures [15, 39, 40, 241, 242]. These recommendations are based more on common
sense than on solid scientific findings. However, one of the risk factors in the acquisition of
glycopeptide-resistant enterococci (GREs), a MDRO whose hospital epidemiology is close
to that of MRSA, was associated with the fact that a patient could be placed in the same
room as a known carrier [243]. A recent publication from the German network of intensive
care surveillance (KISS) has suggested that putting a patient in a single room represents a
form of protection against MRSA [29]. Even if “technical” isolation precautions are taken in
a double room, it is known that contamination of the environment can play the role of an
auxiliary reservoir. It is possible that the observance of additional contact precautions
(technical measures in particular) between two patients hospitalized in the same room is
less well respected. This observation thus argues in favor of placing patients in individual
rooms. However, the extension of screening, and the identification of a greater number of
MRSA carriers, leads to the question of the availability of single rooms. The
recommendations of the Society for Hospital Epidemiology of America (SHEA), which
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advocates an active screening policy, does not however deal with the question of single
rooms or patient grouping [13]. When the number of single rooms is insufficient, it is
proposed to group carrier patients together in the same room, and occasionally to group
carriers together in dedicated units. The aim is to achieve “cohorting” of the staff, who then
deal only with MRSA carriers, thereby limiting the risk of dissemination. Although such
units are common in Great Britain, their usefulness has not been demonstrated. This is
again a recommendation based on common sense. Talon nevertheless suggested that the
use of an aseptic orthopedic surgery unit allowed colonization pressure to be restricted to
this unit, thereby reducing the dissemination of MRSA [244]. It should be noted that this
data has been validated for short-stay patients.

4.2.2 COMMUNICATION

The recommendations normally include the indication of MDRO carriage on the door of a
patient's room. This is again a measure based on common sense, to help in the
application of additional measures, but whose scientific rationale is uncertain. In an
experiment, the observance of hand hygiene upon entry and exit from a room was greater
when the patient was identified as being a MDRO carrier [20]. The national audit
coordinated by the South-West CCLIN is in agreement with this finding [245]. Another
study leads to the opposite outcome, although the audit took all hygienic patient-contact
procedures into account, including those made between two treatments [246].

4.2.3 HAND HYGIENE

In view of an insufficient level of observance, the primary measure for the control of MRSA
is certainly an improvement in hand hygiene. However, data from mathematical models is
sparse, with one study indicating that suitable control of GRE would require an 80%
observance, which has until now never been achieved [247], and the other indicating that
an increase of 12% in observance could compensate for the effects of work overload
and/or lack of personnel [136]. Just one published study has suggested that an
improvement in hospital observance, from 48% to 66%, would lead to a reduction in the
rates of nosocomial infection (16.9% to 9.9%) and MRSA (2.16 to 0.93 cases per 1000
hospital days) [81]. However, other actions taken to control the risk of infection or
nosocomial infection had been introduced simultaneously. Thereafter, MRSA acquisitions
increased again in this hospital, despite an increase in the use of ABHR [248]. In Lucet’s
experiment, the introduction of screening and additional contact precautions allowed a
progressive reduction in MRSA acquisitions to be achieved over five years, in three
intensive care units. The introduction of ABHRs led to an additional 50% reduction in
MRSA acquisitions, after adjustment for acquisition risk factors [129]. As for the other
measures included in the contact precautions, the impact of ABHR use has not been
demonstrated by methodologically robust studies. However, convergence of the data —
improvement in hand hygiene observance and better microbiological efficiency of ABHRs,
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clinical studies (including many, which have not yet been published) — is such that the
usefulness of these products can no longer be doubted.

4.2.4 \WWEARING OF NON-STERILE DISPOSABLE GLOVES

Several studies have shown that contamination of the hands was reduced by wearing
gloves [49, 249, 250]. This issue is however not so simple, as has been shown by Tenorio:
the wearing of gloves prevents the presence of GREs on the wearer's hands in 71% of
cases, but this protection is incomplete since the GREs are found on the hands of 29% of
professionals after removal of the gloves [49]. Three factors increase significantly: the
presence of GREs on the gloves: contact with a patient presenting with diarrhea, presence
of several colonized sites in a patient, and contact duration. This study summarizes the
problematic issues of wearing gloves: the need for hand hygiene before any contact, the
guarantee of protection whilst the gloves are worn, countered by frequent contamination of
the hands inside poorly used gloves, or at the time of their removal. Several audits indicate
that poorly used gloves lead to more risks than the expected benefit [246, 251]. In the first
of these studies, gloves were worn in 98% of cases, but were justified in only 27% of
contacts involving biological fluids. The gloves were changed in only 3% (in general
medicine) and 19% (in intensive care) of cases, prior to those aseptic contacts, which
would in theory have required a pair of clean gloves [246]. In this same study, gloves were
worn in rehabilitation, in 82% of observations, but were changed in only 16% of cases
between two treatments [251]. A study carried out in intensive care suggests that, on the
contrary, gloves were worn correctly, thus leading to correct hand hygiene, and to
improved observance during treatment of patients [6]. With the introduction of ABHRs, it is
nevertheless possible that the wearing of gloves is more of an obstacle to cleanliness of
the hands, in particular during a sequence of treatments for the same patient. These
uncertainties were expressed in the expert recommendations of the French Speaking
Intensive Care Society (SRLF) in 2002 [252, 253], which give a reserved opinion
concerning the wearing of gloves, whereas the SRLF consensus on MDROs in 1996 [254],
and the North American recommendations on GRE and MRSA [13, 39, 40] advocate the
wearing of gloves for any form of contact with a MDRO carrying patient and his immediate
environment, and even for contact with non MDRO carrying patients [123, 254]. In a
literary review, Kirkland summarized the systematic wearing of gloves and concluded that
the dogma of systematic glove wearing needed to be revisited in the context of additional
contact precautions [255].

4.2.5 PROTECTION OF CLOTHING

It has been suggested that clothing could constitute a MRSA transmission vector, thus
justifying the use of professional clothing protection. The clothing of nurses is thus
contaminated in 65% of cases, after morning treatment of a MRSA-carrying patient. The
wearing of an over-gown or protective clothing in addition to gloves and hand washing
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allowed a GRE epidemic to be controlled, whereas hand washing and the wearing of
gloves alone were not efficient [243]. Five studies have evaluated the relevance of
wearing an over-gown or an apron in order to control the dissemination of GRE. If those
studies in which only the wearing of an over-gown was introduced, with no other
associated additional measure, two out of three studies found a reduction in the rates of
acquisition: the wearing of an over-gown was accompanied by an improvement in the
observance of glove wearing or washing of the hands. In a non-contributive study, the
GRE acquisition rate was very high in both groups (24% and 26%), and the observance of
precautionary measures was low. This dataset thus suggests that contamination of
clothing can contribute to the transmission of MDROs, and leads to the recommendation
of wearing an over-gown for all treatments which could potentially contaminate clothing
(extended contact ... ). In addition, two studies suggest that the wearing of an over-gown
is beneficial for the observance of hand hygiene, and favors compliance with the other
measures. The near environment of a patient is frequently and lastingly contaminated after
its exposure to infected or colonized patients, in particular those with MDROs (MRSA, A.
baumannii) but also other microorganisms (viruses, Candida ... ) [256]; the precise role of
the environment in the transmission of microorganisms remains difficult to clarify because
it is intertwined with other hygiene practices (hand hygiene, wearing of gloves, protection
of clothing, care of surfaces) the level of application of which often remains unknown.
Professionals can acquire a GRE on their gloves through simple contact with a patient’s
environment [49]. The microorganisms for which the environment appears to play an
indisputable role are: Clostridium difficile, Enterococcus species, MRSA and A. baumannii
[217, 256, 257]. MDROs have been found in the near environment of patients: A.
baumannii was thus found on beds, mattresses, pillows, bedpan, syringe dispensers, and
critical care devices [217]. An excess in MRSA (5.8%) and in GRE (6.8%) acquisition risk
is found in intensive care patients staying in a room previously occupied by a patient
colonized or infected by one of these MDROs; this appears to play only a secondary role
when compared to the full set of means by which MDRO can be acquired [258].

4.2.6 WEARING OF A MASK

The prevalence of nasal carriage of MRSA by hospital personnel is highly variable,
sometimes null [122], sometimes very high in some units (severe burn treatment) [259].
This prevalence depends on the MRSA reservoir in the unit [260]. Masks are
recommended for treatments involving the risk of contaminated aerosols [15]. They are in
fact rarely worn in the context of contact precautions. In intensive care units with a high
rate of nosocomial MRSA infection, the withdrawal of additional droplet precautions did not
increase the incidence of MRSA infections, thus suggesting that the mask is not a priority
measure, outside the scope of standard precautions, in the control of MRSA cross-
contamination in intensive care [34].
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ANNEX - STRATEGY USED FOR BIBLIOGRAPHICAL SEARCH AND ANALYSI S

The bibliographical search strategy was defined by the organizing committee, in liaison with the
group of experts. Training of the bibliographical group preceded the search itself. The latter was
structured according to sub-groups divided into fields. They included:

* interrogation of national and international databases ((Nosobase, Medline, Current Contents,
Cochrane, etc.) and the Internet sites of the main scientific companies and international
institutions involved in this field;

» the list of chosen key words: “Cross Infection/prevention and control” [MeSH], “Communicable
Disease Control” [MeSH], “Contact precautions” OR “Contact” AND “Precaution” OR
“Precautions” [MeSH], “Staphylococcus aureus” [MeSH], “Methicillin resistance” [MeSH],
“Acinetobacter baumannii” [MeSH], “Pseudomonas aeruginosa” [MeSH], “Rotavirus” [MeSH],
“Screening” [Text Word], “Cross infection” [MeSH)], “Epidemiology” [MeSH], “Surveillance” [Text
Word], “Culture” [MeSH], “Multidrug” [All Fields] AND “Resistant” [All Fields] AND “Microbiology”
[Subheading] OR “Bacteria” [MeSH], “Enterobacteriaceae” [Text Word], “Extended spectrum
beta-lactamases (EBLSE)” [Text Word], “Multidrug-resistant gram negatives” [Text Word],
“Culture survey” [Text Word], “Routine surveillance” [Text Word], “Surveillance strategies” [Text
Word], “Active surveillance culture” [Text Word], “Detecting asymptomatic colonisation” [Text
Word], “Cross transmission” [Text Word], “Resistant bacteria” [Text Word], "Long-term-care
facilities” [Text Word], “Barrier precautions” [Text Word], “Control” [Text Word], “Intensive
microbial surveillance” [Text Word];

» the interrogation method (MeSH terms, full text, cross terms used ... );

e an evaluation of the different publications (recommendation guides, good practice guides,
scientific reviews ... ) according to the method presented in the 2002 HAS guide, with:

- rating of recommendations (A,B, C or IA, IB, IC, Il, no recommendation, where applicable),
- level of evidence (1 to 4);

* a synoptic table indicating the number of publications or reviews conserved for analysis and/or
rejected (if applicable);

» the full set of analysis files grouped and classed according to the type of document
- recommendations,
- good practice guides,
- systematic reviews,
- scientific publications.

A global synthesis of this literary analysis made use of tools taken from the methodological guide
proposed by the ANAES* in 2000, and the work of L.-R. Salmi?Z.

Whenever possible (according to the number of identified references), dual reviewing was
implemented. An example of the proposed and implemented tool is presented on the following

page:

1 ANAES. Guide d'analyse de la littérature et gradation des recommandations. ANAES ed, Paris, 2000, 60 pages.

2 Salmi LR. Lecture critique et communication médicale scientifique : comment lire, présenter, rédiger et publier une
étude clinique ou épidémiologique. Paris : Elsevier, 2002, 354 p.
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Sub-group:

Type of document analyzed: recent recommendations / systematic reviews / scientific
publications

File n®

Title:

Authors (Institute):
Available / consulted on:
(date of consultation)
Review:

Year:

Summary: (if available)

Free comments from the reviewer including:
- summary of recommendations: (if applicable)
- rating of recommendations: (if applicable)

- limitations of the study: (if applicable)

Level of evidence: from 1to 4 (described in plain text)
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