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The role of screening and isolation



Infection Control 
Crew



Patients and the public are Patients and the public are 
increasingly seeing HAI as indicators increasingly seeing HAI as indicators 
of the quality of patient careof the quality of patient care

Hospital-acquired infections (HAI) are community, state, 
national and international problem



I.I.
 

How are healthcare How are healthcare 
professionals to decide what professionals to decide what 
is the best and most is the best and most 
effective approach to effective approach to 
preventing transmission of preventing transmission of 
HAI?HAI?

i.i.
 

Should mandatory screening be Should mandatory screening be 
performed?performed?

ii.ii.
 

Should contact isolation Should contact isolation 
precautions be taken with precautions be taken with 
patients colonised or infected?patients colonised or infected?

II.II.
 

Where is the evidence?Where is the evidence?



1°
 

assumption: 
colonization precedes infection

 MRSA



 

Nasal carriage of MRSA increases risk of MRSA infections by  Nasal carriage of MRSA increases risk of MRSA infections by  4 
fold



 

MRSA infections develop in MRSA infections develop in 11% to 33%
 

of
 

colonized patientscolonized patients

Mest, Anesth

 

Analg, 1994; Jernigan, ICHE, 1995; Sadfar, Am J med 2008





 

Colonisation with VRE is a risk factor 
for subsequent VRE BSI



 

4% of colonised patients developed BSI



 

Independent risk factors for BSI 
among colonised patientswere admission 
from a long-term care facility, infection 
of an additional bodysite, and exposure 
to vancomycin. 

Risk of Vancomycin-Resistant Enterococcus (VRE) Bloodstream 
Infection Among  Patients Colonized With VRE

Olivier, ICHE, 2008 



Antibiotic Incidence
X 1000-days therapy

5 days MRSA

Carbapenems
Dyalisis
Diabetes
Cirrhosis

13.8
29.4
28.6
20.4

18.3 7.9

Cefalolosporins 3°/4°
CRF
Neoplasy
HIV
Cirrhosis
Age > 70 y.o.

5.8
27.3
15.8
10.9
10.6
8.1

5.1 2.4

Quinolones
Age > 70 y.o. 

5.9
8.3

6.6 3.1

Glycopeptides
HIV
Cirrhosis

9.2
19.5
15.1

11.3 3.2

Pip.-tazobactam
Age > 70 y.o.

6.5
16.2

11 3.5

Tacconelli, ECCMID 2008 

Antibiotic Usage and Risk of Colonization and Infection with MRSA:
a Hospital Population-Based Study



Buke, 
ICHE, 
2007



Williams, Am J Infect Control, 2008 [Epub

 

ahead of print]



The role of screening

i.
 

Who?
All admissions
High risk patients

ii.
 

Where?
ICU
High-risk wards
All wards

iii.
 

When?
Hospital admission
Weekly during hospitalization
Discharge



Sites to be screened
 (sensitivity)



 

Anterior nares (78Anterior nares (78--93)93)


 

Axilla (25)Axilla (25)


 

Groin /perineum (39)Groin /perineum (39)



 

Nasal + wounds (100)Nasal + wounds (100)


 

Nasal + throat + perineum (99)Nasal + throat + perineum (99)


 

Nasal + skin (92)Nasal + skin (92)


 

Nasal + clinical (87)Nasal + clinical (87)



 

Clinical infection:Clinical infection:


 

60% nasal / 53% rectal60% nasal / 53% rectal



 

Sites of cathetersSites of catheters


 

TraheostomyTraheostomy


 

Sputum (if productive cough)Sputum (if productive cough)

Coello

 

et al., Eur

 

J Clin

 

Microb

 

Infect Dis

 

1994; Sanford et al, CID 1994; Rimland

 

et al., JCM 1986;
Cox et al., J Hosp Infect 1995



The Netherlands against the world
 The S&D strategy



 

MRSA positive: isolation


 

Hospital admission screening for high risk patients and 
precautionally

 
isolated



 

All pts screened in case of unexpected finding of MRSA


 

All HCWs
 

screened and furloughed from working until 
decontamination is achieved



 

Wards will be closed for new admission when there is > 1 carrier
 among pts

Bootsma, PNAS, 2006



Nulens, J hosp infect, 2008



In favour
 Setting: ICU

 Intervention: Multiple factors including screening 
(all pts at admissions / weekly), CP, alcoholic handrub solution

Lucet, Intens Care Med 2005

Where:
ICU
Who:
All pts



Screening costs

Wernitz, CMI 2005

Where:
ICU+Non-ICU
Who:
All pts



Montecalvo, ICHE, 2001



Thouverez, ICHE, 2004



High risk carriage
 Targeted screening
 Evidence

••

 

Previous infected or colonised Previous infected or colonised 
••

 

Frequent hospitalizationsFrequent hospitalizations
••

 

Transfers from other hospitals or Transfers from other hospitals or 
LTCFLTCF

••

 

Dyalised Dyalised 
••

 

Eczema, psoriasis, dermatitisEczema, psoriasis, dermatitis

••

 

IVDAIVDA
••

 

HIV HIV 
••

 

Professioanl contact sport teamsProfessioanl contact sport teams
••

 

High risk wardsHigh risk wards
••

 

OrthopedicOrthopedic
••

 

CardiosurgeryCardiosurgery
••

 

TranspalntationTranspalntation



Harbarth

 

coll

Target screening

Harbarth, Am Coll

 

Surg, 2008



Tacconelli,  CID 2004

VRE positive patients 
at hospital admission



Targeted screening:
 (1) transfers from other hospitals or LTCF; 

(2) hospitalization wtihin 30 days; 
(3) admission to a nephrology service

West, ICHE 2006

Hospital-wide



The role of isolation / cohorting

““There was evidence that 
intensive concerted 
interventions that include 
isolation can substantially 
reduce MRSA. Little 
evidence was found to 
suggest that current 
isolation measures 
recommended in the UK are 
ineffective, and these should 
continue to be applied until 
further research established 
otherwise”

Cooper, HTA, 2003



Mangini, ICHE, 2007



Schmidt-Hieber, Int

 

J Hematol, 2007



Conterno, J Hosp Infect, 2007



Not in favour
 Setting : ICU



 

Intervention: daily 
microbiological surveillance 
alone 



 

10-week period; 158 patients


 

Setting: mICU



 

Surveillance and genotyping 
of MRSA and MSSA isolates 
demonstrated the absence of 
cross-transmission among 
patients. Reporting culture 
results and isolating patients, 
as suggested by some GL, 
would have falsely suggested 
the success of such IC 
policies



 

Intervention: admission and Intervention: admission and 
weekly screens without weekly screens without 
isolationisolation



 

11--year studyyear study


 

Setting:  ICUsSetting:  ICUs



 

Moving MRSA+ pts into single 
rooms does not reduce cross-

 infection. Re-evaluation of IC 
policies is required in ICU

Nijssen , CID 2005 
Cepeda, The Lancet 2005

“At the end od the day a single randomised 
controlled trial, whether the results are positive 
or negative, is just one study, and no single 
epidemiological study should be considered 
definitive.
One should always weight all available evidence”

Farr, ICHE 2006



Lancet, 1999



Legislative mandates for use of ASC to screen for MRSA and VRE
 Position statement from the Joint SHEA and APIC Task Force



 
Legislation aimed at controlling ARP trough use of Legislation aimed at controlling ARP trough use of 
ASC to screen hospitalized pts has been introduced in ASC to screen hospitalized pts has been introduced in 
at least 2 US Statesat least 2 US States


 

SHEA and APIC do not support legislation to mandate use of SHEA and APIC do not support legislation to mandate use of 
ASCASC



 

..support the continue development, validation and application ..support the continue development, validation and application 
of efficacious and costof efficacious and cost--effective strategies for the effective strategies for the 
prevention of the infections due to ARPprevention of the infections due to ARP



 

..support ongoing research to determine and optimize the use ..support ongoing research to determine and optimize the use 
of ASC..of ASC..



 

----welcome private, local, state efforts to focus attention on welcome private, local, state efforts to focus attention on 
prevention of infections due to ARP..prevention of infections due to ARP..



 

..support stronger collaboration between state and experts..support stronger collaboration between state and experts……

Weber, Am J Infect Cont, 2007

On the grounds of lack of evidence 
of clinical and cost-effectiveness, 
routine screening of all admission to 
hospital is not advocated



Decolonisation



 
How?



 
How long?



 
Who?



 
Limits



 
Role of HCW decolonisation



 
Role of environmental 
decontamination



Protocols
 MRSA



 

2% mupirocin
 

ointment intranasally
 

alone or:


 

2% chlorhexidine
 

or octenidine
 

dihydrocholride
 

washes  or 7% 
povidone-iodine or 2% triclosan

 
and

oral rifampin
 

and/or doxycycline
 

or trimethoprim-sulfamethoxazole



 

oral vancomycin
 

(250 mg q6h, 2002)


 

arbekacin
 

inhalation + trimethoprim-sulfamethoxazole
 

(800 mg/160 
mg, twice daily)



 

tea tree topical preparation



 

Paediatric (3-step-protocol): mupirocin
 

+ oral rifampin
 

(20 mg/Kg/die) + 
fusidic

 
acid (50 mg/kg/die) + chlorhexidine

 
for washing x 5 days; 

teicoplanin
 

for (10 mg/kg 12 h x 3 doses then once daily for 9 days) for 
persistent carriage (2007)



 

Gentian violet



 

Duration of therapy: 5-7 days



Tacconelli, CID,  2003



VRE decolonisation
 Protocols



 
Bacitracin

 
solution (75.000 U 

4 time daily) + doxycicline
 

x 14 
days



 
Bacitracin

 
solution + oral 

gentamicin
 

(80 mg) x 14 days


 
Zinc bacitracin

 
capsules



 
Novobiocin

 
plus



 

Rifampicin
 

or tetracycline or 
doxycycline



 
Ramoplanin

Kauffmann, JAC, 2003; Montecalvo, JAC, 2003

Wong,  CID,  2001




 

Persistent carriage


 
Multisite MRSA (> 2) 
and previous therapy 
with quinolones were 
associated with 
mupirocin failure


 

Development of 
resistance

Harbarth, CID, 2000

Limits of decolonisation



Decolonisation
 Health care workers (HCW)

Prevalence of MRSA Prevalence of MRSA 


 

Geographical regionsGeographical regions


 

Eastern Europe 1.6%Eastern Europe 1.6%


 

Africa 15.5%Africa 15.5%


 

LocationLocation


 

ICU 4.7%ICU 4.7%


 

General wards 6.3%General wards 6.3%


 

Type of HCWType of HCW


 

Nurse 8%Nurse 8%


 

Medical 7.4%Medical 7.4%


 

Type of roomType of room


 

Private / Private / cohortingcohorting
 

2.4%2.4%


 

No private / no No private / no cohortingcohorting
 

7.7%7.7%


 

Contact precautions Contact precautions 


 

Yes 3.3%Yes 3.3%


 

No 5.6%No 5.6%

Albright, Lancet Infect Dis, 2008 



Staff screening



 

Controversial


 

Time-consuming and costly


 

Emotional implications


 

Little evidence to suggest that the 
exclusion of MRSA-positive HCWs 
improves the control of MRSA



 

Low / High prevalence


 

Only staff members with colonised or 
infected hand lesions should be off work 
while receiving courses of clearance 
therapy



 

Sampling sites: nose, throat, areas of 
abnormal or broken skin ,groin/perineum



 

3 screens at weekly intervals

Simpson, Bone Join Surg, 2007
Kaminski, J Bone Join Surg, 2007
Cookson,  J Clin Micr, 1989



Rapid diagnosis of MRSA



 

CostlyCostly


 

Benefit may varyBenefit may vary


 

Different methods Different methods 
available (PNAavailable (PNA--Fish, Fish, 
PCR etc)PCR etc)



 

Techniques differ in Techniques differ in 
terms of:terms of:
––

 
sample source (nasal sample source (nasal 

only): missing 17%only): missing 17%
––

 
risk of systematic risk of systematic 

errors: errors: SCCmecSCCmec
 

typestypes
––

 
technician experiencetechnician experience

Holfelder

 

,  CMI,  2006

Rajan , J Infect, 2007



Conclusions


 
Intensive promotion of alcoholIntensive promotion of alcohol--based hand rubs based hand rubs 
and behavioural change interventions represent a and behavioural change interventions represent a 
more costmore cost--effective approach compared with effective approach compared with 
universal screening policies.universal screening policies.



 
Rapid molecular test for MRSA screening is Rapid molecular test for MRSA screening is 
realistic only when combined with adequate realistic only when combined with adequate 
infection control measures. No evidence supports infection control measures. No evidence supports 
wide use of new molecular tests for MRSA.wide use of new molecular tests for MRSA.



 
MultiMulti--institutional research is required. institutional research is required. 
Advancing the use of mechanistic models to Advancing the use of mechanistic models to 
improve the interpretability and, possibly, improve the interpretability and, possibly, 
validity, of statistical analyses of epidemiological validity, of statistical analyses of epidemiological 
data is important. data is important. 

Tacconelli, CMI, 2008; Dancer, J Hosp Infect, 2008; Weber, Am J Infect Contr, 2007;
Diekema, JAMA, 2008
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