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1	 Key	messages
Th�s report presents the results of a one year pathf�nder project for un�versal 
MRSA screen�ng �n NHSScotland, wh�ch was comm�ss�oned by the Scott�sh 
Government Healthcare Assoc�ated Infect�on Task Force (HAITF). Health 
Protect�on Scotland worked �n partnersh�p w�th NHS Ayrsh�re and Arran, NHS 
Gramp�an and NHS Western Isles to �mplement un�versal screen�ng for acute 
care hosp�tal pat�ents �n order to �nform future nat�onal pol�cy dec�s�on mak�ng.

Overall, 3.9% of pat�ent adm�ss�ons tested for MRSA colon�sat�on �n th�s 
study, were found pos�t�ve. The prevalence of colon�sat�on was found 
to decrease s�gn�f�cantly dur�ng the year of the study. There was also a 
reduct�on �n the number of MRSA �nfect�ons follow�ng the �ntroduct�on of 
screen�ng.

Colon�sat�on was assoc�ated w�th a 15 t�mes h�gher r�sk of develop�ng 
MRSA �nfect�on. However, half of those pat�ents w�th MRSA �nfect�ons 
screened negat�ve. Th�s re�nforces the need for a cont�nu�ng focus on 
standard �nfect�on control precaut�ons for all pat�ents wh�lst �n hosp�tal 
and a requ�rement for ensur�ng screen�ng methods are cl�n�cally and cost 
effect�ve, as no laboratory method �s completely sens�t�ve and spec�f�c. 
Cross transm�ss�on result�ng �n new colon�sat�ons �s the subject of a further 
spec�al study w�th�n th�s programme.  

Short length of stay (med�an 3 days overall) often comprom�sed the ab�l�ty 
to apply laboratory results from adm�ss�on screens to �ntervent�ons such as 
decolon�sat�on (suppress�on), or �solat�on. Only one �n 33 pat�ents test�ng 
pos�t�ve at adm�ss�on successfully completed decolon�sat�on, but half of all 
pat�ents test�ng pos�t�ve had decolon�sat�on �n�t�ated dur�ng the�r stay. Those 
who had the decolon�sat�on �n�t�ated had a s�gn�f�cantly lower �nfect�on 
�nc�dence than those who d�d not, thus even a s�ngle day’s treatment may 
have a s�gn�f�cant protect�ve effect by suppress�ng colon�sat�on temporar�ly. 
New test�ng technolog�es w�th a faster turnaround t�me may help, but 
these tend to be expens�ve and as yet there �s l�m�ted ev�dence of 
add�t�onal benef�t. Serv�ce redes�gn �n acute care �s requ�red to ensure the 
�ntervent�ons assoc�ated w�th screen�ng are appl�ed at the r�ght t�me and �n 
the r�ght place.
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Only half of pat�ents test�ng pos�t�ve were managed �n s�ngle rooms, or 
were cohorted/separated w�th�n wards. Th�s relates mostly to short lengths 
of stay and lack of s�ngle room accommodat�on.

Assess�ng r�sk of colon�sat�on (e.g. h�gher �n >65s, repeat adm�ss�ons, and 
transfers from other hosp�tals or care homes) looks prom�s�ng as an 
adjunct to, or part�al subst�tute for, laboratory-based screen�ng. Th�s �s the 
subject of a further spec�al study w�th�n th�s programme.

The study �nd�cated that many of the HTA model assumpt�ons about 
the pat�ent populat�on �n acute hosp�tals were not observed �n pract�ce. 
Nonetheless the reworked HTA model w�th data from the pathf�nder study 
projected an add�t�onal benef�t �n �ntroduc�ng un�versal screen�ng for MRSA.

Screen�ng was found to be h�ghly acceptable to pat�ents and the publ�c, 
though there was a more negat�ve v�ew from a m�nor�ty of staff.  The �ssue 
of staff screen�ng requ�res further research. The publ�c health pr�nc�ples for 
a screen�ng programme are now largely met. 

Wh�lst the study reported very few un�ntended consquences as a result 
of the �mplementat�on of screen�ng, mon�tor�ng of key �nd�cators �s cr�t�cal 
�n any roll out, �nclus�ve of: MRSA colon�sat�on and �nfect�on, MSSA, and 
murp�roc�n consumpt�on and res�stance.

Screen�ng may take the form of cl�n�cal r�sk assessment (CRA) as well as 
laboratory test�ng; part�cularly for spec�alt�es w�th large pat�ent numbers 
(e.g. general med�c�ne and general surgery), the former may prove h�ghly 
effect�ve and cost-effect�ve as a f�rst stage screen�ng process. A spec�al study 
to �nvest�gate the sens�t�v�ty and spec�f�c�ty of key quest�ons form�ng a CRA 
tool has been commenced and w�ll be reported �n October 2010.  Pol�cy 
and pract�ce should be rev�ewed �n the l�ght of th�s and the other spec�al 
stud�es now underway.  

Pol�cy dec�s�ons to expand screen�ng to un�versal should cons�der phased 
�mplementat�on, allow�ng t�me for boards to work through the extens�ve 
pract�cal �ssues �nvolved (at least a year).  The above noted spec�al 
stud�es w�ll be completed �n the �nter�m, and further �nform what type of 
‘un�versal screen�ng’ �s done, for example cl�n�cal r�sk assessment target�ng 
requ�rements for �solat�on and laboratory test�ng, or chromogen�c agar 
versus near pat�ent PCR test�ng for spec�f�c categor�es of pat�ent.
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2	Introduction
Met�c�ll�n res�stant Staphylococcus aureus (MRSA) �s a common hosp�tal pathogen and 
accounts for around a th�rd of all Staphylococcus aureus bacteraem�a (SAB) w�th�n 
NHSScotland. It cont�nues to be an �nternat�onal cause for concern �n healthcare and 
�s v�ewed by world author�t�es as a publ�c health threat. Infect�ons caused by MRSA are 
damag�ng and d�stress�ng to pat�ents, are d�ff�cult to treat and thus have cons�derable 
attr�butable morb�d�ty and mortal�ty. Prevent�on and control of MRSA �nfect�on �s 
therefore an �mportant health protect�on pr�or�ty. 

MRSA screen�ng and the assoc�ated �ntervent�ons have potent�al benef�ts to the pat�ent 
�n terms of m�n�m�s�ng the r�sk of �nfect�on wh�lst �n hosp�tal. It also benef�ts the whole 
hosp�tal populat�on �n terms of reduc�ng the burden of colon�sat�on and therefore r�sk 
of transm�ss�on of MRSA between pat�ents. R�sk factors for colon�sat�on and �nfect�on 
are well descr�bed �n the l�terature as are the mult�faceted �ntervent�ons assoc�ated w�th 
m�n�m�s�ng the r�sk. The added value of MRSA screen�ng �n the prevent�on and control of 
MRSA rema�ns a controvers�al top�c �n the l�terature. The Scott�sh Government Health 
D�rectorate (SGHD) therefore comm�ss�oned NHS Qual�ty Improvement Scotland 
(NHSQIS) to develop a Health Technology Assessment (HTA) on the cl�n�cal effect�veness 
and cost effect�veness of MRSA screen�ng. Th�s HTA concluded that screen�ng all pat�ents 
us�ng d�rect chromogen�c agar test�ng appeared the best opt�on, and that a study should 
be carr�ed out to test the model �n pract�ce. SGHD comm�s�oned HPS to coord�nate a 
pathf�nder study to test the HTA f�nd�ngs.

Th�s report on an MRSA screen�ng pathf�nder project w�th�n three NHS boards, �nvolv�ng 
s�x acute hosp�tals �n NHSScotland over one year, addresses four a�ms, each presented �n a 
volume of the report:

1. To �nvest�gate the cl�n�cal effect�veness of MRSA screen�ng as an �ntervent�on on 
outcomes (colon�sat�on / �nfect�on / bacteraem�a rates) �n pathf�nder boards.

2.  To test the est�mates of the NHS QIS HTA econom�c model assumpt�ons �n 
pathf�nder boards.

3.  To determ�ne the acceptab�l�ty of screen�ng for MRSA all acute �n-pat�ent 
adm�ss�ons �n pathf�nder boards to pat�ents and staff.

�.  To evaluate the feas�b�l�ty and potent�al for rollout of the MRSA screen�ng 
programme �n the non pathf�nder boards.  

The a�ms and assoc�ated object�ves are d�scussed as a summat�ve evaluat�on, encompass�ng 
one-year-long mon�tor�ng of system-w�de effects �n the three pathf�nder project NHS boards.

Th�s report has drawn upon a var�ety of data sources �nclud�ng document rev�ew, 
observat�on, aud�t, �nterv�ews and surveys at the pathf�nder boards, together w�th �nd�cators 
from rout�ne surve�llance and pharmacy and laboratory systems. The f�nd�ngs from the 
pathf�nder project, together w�th the other �ntell�gence gathered, are d�scussed �n relat�on to 
the NHS QIS HTA and broader l�terature publ�shed on MRSA screen�ng. L�m�tat�ons of the 
work to date are addressed, and conclus�ons and recommendat�ons are also �ncluded.
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2.1	 Aim	1:	The	Clinical	effectiveness	of	MRSA	
screening

Th�s large prospect�ve cohort study (pathf�nder study) of MRSA screen�ng �n three NHS 
boards, �nclud�ng s�x acute hosp�tals �n NHSScotland and 81,�38 adm�ss�ons (one th�rd elect�ve 
and two th�rds emergency), �nd�cated an overall MRSA colon�sat�on prevalence of 3.9%. The 
start�ng colon�sat�on prevalence of 5.5% reduced to 3.5% by month twelve of the study.

Factors �nfluenc�ng the prevalence of colon�sat�on �ncluded: number of adm�ss�ons per 
pat�ent, spec�alty of adm�ss�on, age,  source of adm�ss�on – home, other hosp�tal or care 
home. Pat�ents older than 65 years were tw�ce as l�kely to be colon�sed as those under 
50 years. Almost two th�rds of all MRSA colon�sat�ons were �n pat�ents w�th repeat 
adm�ss�ons to hosp�tal. Those present�ng from care homes or from other hosp�tals 
compr�sed a small (2%) proport�on of adm�ss�ons to hosp�tal overall, but were three 
t�mes more at r�sk of be�ng colon�sed on adm�ss�on. The programme �dent�f�ed around 2% 
prevalence �n pat�ents w�th no pr�or h�story of MRSA �nfect�on or colon�sat�on.

Pat�ents who were colon�sed on adm�ss�on were 15 t�mes more l�kely to develop hosp�tal 
assoc�ated MRSA �nfect�on (�.e. ar�s�ng >�8 hours after adm�ss�on). However, around half 
of all the MRSA �nfect�ons detected were �n those adm�ss�ons who screened negat�ve on 
adm�ss�on. Th�s could be due to the effect�veness of the screen�ng test and th�s the subject 
of a spec�al study. The role of cross transm�ss�on dur�ng the hosp�tal stay also requ�res 
further �nvest�gat�on. Th�s w�ll help determ�ne the �ntervent�ons wh�ch would max�m�se the 
reduct�on of �nfect�ons not preceded by conf�rmed colon�sat�on. However, �t �s reasonable 
to propose that at least the major�ty of �nfect�ons �n those screen�ng negat�ve could be 
prevented by reduc�ng colon�sat�on, �n the populat�on at r�sk, to very low levels and by 
max�m�s�ng measures to reduce r�sks of transm�ss�on w�th�n the hosp�tal. 

In add�t�on to the MRSA �nfect�ons classed as hosp�tal assoc�ated, a number of the ‘commun�ty 
onset’ cases may have been assoc�ated w�th colon�sat�on assoc�ated w�th prev�ous healthcare 
�ntervent�ons – one th�rd of these �nfect�ons were �n pat�ents who had been �n hosp�tal w�th�n 
the prev�ous 30 days. Further research �s requ�red on the r�sks of colon�sat�on and �nfect�on 
�n the commun�ty, part�cularly for pat�ents w�th mult�ple adm�ss�ons, to clar�fy �f cont�nued 
decolon�sat�on after d�scharge would be appropr�ate for some categor�es of pat�ent.

MRSA �nfect�on �nc�dence was 7.5 per 1,000 pat�ent days over the year but, as w�th 
colon�sat�on rates, s�gn�f�cantly reduced w�th�n the year across the pathf�nder boards.  
MRSA bacteraem�a was already reduc�ng �n NHSScotland pr�or to the �mplementat�on of 
the pathf�nder study, but there was early �nd�cat�ons of a temporal assoc�at�on between 
the �n�t�at�on of the un�versal screen�ng and a decl�ne �n MRSA �nfect�ons, as def�ned by 
the number of f�rst cl�n�cal �solates from hosp�tal-based laboratory conf�rmed cases dur�ng 
the study. The reduct�on reached stat�st�cal s�gn�f�cance w�th�n the comb�ned pathf�nder 
board data, although of course th�s does not necessar�ly prove that the screen�ng 
caused the reduct�on. However, the decreas�ng trend pers�sted dur�ng the per�od 
after the �ntroduct�on of the screen�ng. Furthermore, the pat�ents had s�m�lar basel�ne 
character�st�cs dur�ng the t�me of the study and the decreas�ng trend was not seen �n the 
comparator control acute hosp�tals w�th�n the pathf�nder NHS boards. No stat�st�cally 
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s�gn�f�cant change �n met�c�ll�n sens�t�ve Staphylococcus aureus (MSSA) occurred �n any of 
the pathf�nder boards. Th�s �s cons�stent w�th other smaller stud�es publ�shed to date, but 
requ�res mon�tor�ng longer term.

The two �ntervent�ons follow�ng screen�ng for MRSA are (�) decolon�sat�on (suppress�on) 
of conf�rmed pos�t�ve cases, and (��) �solat�on of those at h�gh r�sk of, or conf�rmed as be�ng, 
colon�sed. 

Decolon�sat�on therapy was �n�t�ated for ��% of pat�ents who screened pos�t�ve dur�ng 
the�r hosp�tal stay, and for �6% of those who screened pos�t�ve pre-adm�ss�on. Shorten�ng 
length of stay �n hosp�tal plays a part �n reduc�ng the r�sk of �nfect�on wh�lst the pat�ent 
�s �n hosp�tal, but reduces the ava�lab�l�ty of laboratory �nformat�on (turnaround t�me �8 
hours) and the ab�l�ty to complete decolon�sat�on (m�n�mum of f�ve days for treatment 
and at least e�ght days for repeat test�ng). It may be argued there �s l�ttle po�nt �n screen�ng 
�f an �ntervent�on cannot follow �n a t�mely manner so as to reduce r�sk of d�sease, and 
only 3.1% of those who screened pos�t�ve at adm�ss�on successfully completed the 
decolon�sat�on process by demonstrat�ng three negat�ve screen�ng samples. Nonetheless, 
those pat�ents �n�t�ated on decolon�sat�on (as opposed to complet�on) had a s�gn�f�cantly 
lower �nfect�on �nc�dence dur�ng the�r stay (2.7 versus �.2 �nfect�ons per 1000 pat�ent 
days), �mply�ng that even part�al appl�cat�on of the reg�men may be effect�ve �n decreas�ng 
r�sk of �nfect�on �n these pat�ents by suppress�ng colon�sat�on.

Use of the top�cal ant�b�ot�c mup�roc�n s�gn�f�cantly �ncreased follow�ng the �n�t�at�on of MRSA 
screen�ng, as more pat�ents were �dent�f�ed for decolon�sat�on. No s�gn�f�cant �ncrease �n 
mup�roc�n res�stance was seen w�th�n the pathf�nder boards dur�ng the year of the �ntervent�on; 
however, ant�m�crob�al res�stance may �ncrease w�th longer term mass usage to suppress 
colon�sat�on dur�ng hosp�tal stay.  Mup�roc�n res�stance levels �n NHSScotland rema�n low at 
around 3% at present; however, careful mon�tor�ng w�ll be requ�red throughout the rema�nder 
of the pathf�nder programme and �n the longer term as pol�cy develops.  

The second �ntervent�on assoc�ated w�th the screen�ng �s phys�cal (s�ngle room) or 
funct�onal (cohort) pat�ent �solat�on. Around half of those pat�ents �dent�f�ed as colon�sed 
were �solated at some po�nt dur�ng the�r stay. Where s�ngle room fac�l�t�es were not 
ava�lable, the pat�ents were cohorted or ‘separated’ from exposure to other pat�ents 
through enhanced �nfect�on prevent�on and control measures. Factors affect�ng �solat�on 
dur�ng hosp�tal stay �ncluded the ava�lab�l�ty of s�ngle room fac�l�t�es and (as w�th the 
decolon�sat�on �ntervent�on) short lengths of stay relat�ve to laboratory test turnaround 
t�mes. G�ven the lack of strong ev�dence for eff�cacy of these �ntervent�ons and delays �n 
�mplementat�on for pat�ents w�th a short stay �n hosp�tal quest�ons ar�se about how best 
to max�m�se the overall �mpact �n reduc�ng r�sks of �nfect�on.

Nasal screen�ng alone �dent�f�ed 86% of all conf�rmed cases of colon�sat�on. Other cases 
were �dent�f�ed through screen�ng wounds, other body s�tes and �nvas�ve dev�ces. Many 
of those �dent�f�ed as colon�sed were d�scharged before the�r results were known, and 
therefore the role of cl�n�cal r�sk assessment �n assess�ng the l�kel�hood of colon�sat�on 
at the po�nt of adm�ss�on becomes an �mportant cons�derat�on �n the context of a 
m�crob�ology test w�th an average turnaround t�me of two days for pos�t�ve cases. One 
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or more of the r�sk factors found to be �mportant �n determ�n�ng colon�sat�on status on 
adm�ss�on (age over 80 years, readm�ss�ons w�th�n the year, and adm�ss�on from a care 
home or other hosp�tal) were found �n 78% (2,12� of 2,717) of conf�rmed colon�sat�ons 
but also �n 5�% (36,098 of 66,728) of those who were negat�ve. More research �s requ�red 
to ref�ne a cl�n�cal r�sk assessment tool that could be used as an adjunct to or �n place of 
laboratory based screen�ng and �s subject to a spec�al study w�th�n th�s programme.

Ep�dem�olog�cal data from the HPS ant�m�crob�al res�stance (AMR) surve�llance 
programme suggests that there were no changes �n the �nc�dence of �nfect�ons caused 
by organ�s�ms other than MRSA as a result of �ntroduc�ng screen�ng, and MRSA was not 
replaced by MSSA. However, one year �s a short t�me frame and these organ�s�ms w�ll 
requ�re mon�tor�ng �n the longer term.

The major�ty of the publ�c health pr�nc�ples wh�ch should underp�n a nat�onal screen�ng 
programme have been largely met. 

2.2	 Aim	2:		Economic	model	analysis
The development of, and results from, an econom�c model were descr�bed w�th�n the 
NHS Qual�ty Improvement Scotland 2007 HTA report – The cl�n�cal and cost effect�veness 
of screen�ng for met�c�ll�n res�stant Staphylococcus aureus (MRSA). Th�s cost consequence 
analys�s model was presented w�th the costs of the d�fferent screen�ng strateg�es and the 
number of �nfect�ons avo�ded. Development of th�s model was constra�ned by the lack of 
robust ev�dence for key var�ables �n the �nfect�on control l�terature. The NHS QIS HTA 
recommended model strategy 2, wh�ch proposed un�versal screen�ng for all pat�ents us�ng 
d�rect chromogen�c agar test�ng. Th�s requ�red the lowest �nvestment and prov�ded the 
best outcome as a result of that �nvestment. 

Many of the assumpt�ons and parameters used �n construct�ng the NHS QIS HTA model 
were not conf�rmed by the f�nd�ngs of the Pathf�nder project. The model was re-worked, us�ng 
observed data, �n order to better represent the observat�ons found �n the Pathf�nder Boards. 

Although only one quarter of elect�ve adm�ss�ons attended pre-adm�ss�on cl�n�cs, v�rtually 
all of those who d�d attend were screened (98% compl�ance). Screen�ng uptake w�th�n 
the study overall was found to be 85%. The ma�n reason for pat�ents not be�ng screened 
was that they had been d�scharged before the screen was taken. Uptake of screen�ng by 
pat�ents who were offered �t was h�gh (0.0�% refusal rate). 

Med�an turnaround t�me for laboratory conf�rmat�on of colon�sat�on w�th�n the study was 
�8 hours, and 28 hours for negat�ve samples. W�th�n the pathf�nder project two th�rds of 
adm�ss�ons (for both under and over 65s) were adm�tted to ‘h�gh r�sk’ spec�alt�es as def�ned by 
the HTA, and one th�rd to ‘low r�sk’ spec�alt�es. Th�s was s�gn�f�cantly d�fferent to the or�g�nal 
HTA model est�mates. No d�fference was found �n �nc�dence of �nfect�on �n h�gh r�sk or low 
r�sk spec�alty adm�ss�ons and prevalence of colon�sat�on on adm�ss�on was �n fact found to 
be h�gher w�th�n low r�sk spec�alt�es. All of these f�nd�ngs d�ffered from the or�g�nal HTA 
model assumpt�ons. Pat�ent movement w�th�n the hosp�tal between spec�alt�es dur�ng a s�ngle 
adm�ss�on was such that def�n�ng �nfect�on r�sk by adm�ss�on spec�al�ty was not appropr�ate. 
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Seventy-four percent of adm�ss�ons who were pre-empt�vely �solated due to presumed 
colon�sat�on on adm�ss�on had a conf�rmed colon�sat�on status, �nd�cat�ng that cl�n�cal r�sk 
assessment, even as currently pract�sed, has a part to play �n allocat�ng pat�ents correctly 
to �solat�on. Th�s �s the subject of a spec�al study w�th�n th�s programme. 

Less than half of the adm�ss�ons found to be pos�t�ve were commenced on decolon�sat�on 
therapy. However, only 3% of these pat�ents were able to complete the course (�.e. were 
deemed negat�ve dur�ng the�r stay), represent�ng only one �n 33 (3.1%) of all pat�ents who 
screened MRSA pos�t�ve. Th�s poor compl�ance was largely due to a med�an length of stay 
of three days. Spec�alt�es w�th longer average lengths of stay were better placed to both 
decolon�se and �solate colon�sed pat�ents.

Ava�lab�l�ty of s�ngle (�solat�on) rooms var�ed from spec�alty to spec�alty, as d�d MRSA 
colon�sat�on prevalence; however, ava�lab�l�ty of �solat�on fac�l�t�es d�d not necessar�ly 
match the requ�rement for them. Dur�ng the year of the pathf�nder project, just under half 
of those pat�ents screen�ng pos�t�ve were �solated at some po�nt dur�ng the�r stay. Many 
pat�ents were not �solated or cohorted, because they were �n hosp�tal for less than two 
days and the�r MRSA colon�sat�on status was not known unt�l after d�scharge. Of those 
pat�ents who screened pos�t�ve on adm�ss�on, that were not started on decolon�sat�on 
dur�ng the�r stay, two th�rds were d�scharged before the�r results were returned. 

Serv�ce redes�gn �n acute care should be cons�dered �n order to max�m�se the potent�al 
of the above noted �ntervent�ons to reduce r�sk of MRSA �nfect�on for pat�ents dur�ng a 
hosp�tal stay. Reduced turnaround t�mes may also have a role to play �n ensur�ng pract�ce 
�s cl�n�cally effect�ve, however there �s l�m�ted ev�dence regard�ng the effect�veness of rap�d 
m�crob�ology d�agnost�c tests (e.g. PCR (laboratory or near pat�ent test�ng) �n reduc�ng 
actual transm�ss�on of MRSA; currently, these tests are cons�derably more expens�ve than 
chromogen�c agar. The t�me requ�red for cl�n�cal r�sk assessment �s not as great as the HTA 
assumed; the modelled t�me d�fferent�al between un�versal laboratory test screen�ng and 
cl�n�cal r�sk assessment was a s�gn�f�cant factor �n reject�ng the latter w�th�n the HTA.  

The reworked model, populated w�th the parameters found w�th�n the pathf�nder study, 
projected a reduct�on �n MRSA colon�sat�on over three to f�ve years to low endem�c levels 
(0.5-1.8%). L�ttle d�fference was seen �n the modelled effect�veness of us�ng PCR versus 
chromogen�c agar over th�s t�me frame. Th�s �s pr�mar�ly due to the l�m�ted ava�lab�l�ty of 
�solat�on fac�l�t�es. A faster turn around t�me does not affect the ava�lab�l�ty of s�ngle rooms.

The Pathf�nder project was undertaken over the per�od of one year and was des�gned as an 
�mplementat�on study. D�scret�on must be used �n �nterpret�ng the results of the modell�ng, 
and pr�mary cons�derat�on must be g�ven to the Pathf�nder cohort study measured aga�nst 
the pr�nc�ples of publ�c health as a source for �ntell�gence on wh�ch to make pol�cy dec�s�ons. 
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2.3	 Aim	3:		Patient	and	staff	acceptability	
A study of staff and pat�ent acceptab�l�ty of MRSA screen�ng was undertaken dur�ng the 
pathf�nder study. A m�xed methods tr�angulat�on des�gn was used to enable merg�ng of 
qual�tat�ve and quant�tat�ve data sets, �ncorporat�ng the follow�ng data collect�on strateg�es:

Post-d�scharge qual�tat�ve telephone �nterv�ews w�th pat�ents (n=10) and a 
nom�nated v�s�tor (n=2)

Post-d�scharge paper-based survey of pat�ents (n=51) and a nom�nated v�s�tor 
(n=26)

Electron�c survey of NHS staff us�ng Survey Monkey (n=216) 

Structured d�scuss�ons w�th NHS staff, us�ng the Nom�nal Group Techn�que (s�x 
groups �nvolv�ng 3� staff)

Postal survey of the w�der commun�ty (n=352).

MRSA screen�ng was found to be h�ghly acceptable to pat�ents, v�s�tors, the w�der 
commun�ty and (to a lesser extent) NHS staff. A s�gn�f�cant m�nor�ty of NHS staff tended 
to have more negat�ve att�tudes and d�d not bel�eve MRSA screen�ng to be acceptable; lack 
of �solat�on fac�l�t�es, �ncreased workload, �ncons�stenc�es �n screen�ng and decolon�sat�on 
protocols w�th�n and between NHS boards, and uncerta�nty around future fund�ng were 
concerns expressed by staff.

All part�c�pant groups tended to d�sagree that there were any other phys�cal, psycholog�cal 
or soc�al barr�ers to screen�ng apart from a perce�ved lack of fac�l�t�es. 

The f�nd�ngs �nd�cated that commun�cat�on w�th pat�ents about MRSA screen�ng could 
usefully be strengthened to encompass su�tably �nformed consent for screen�ng (�nclud�ng 
mak�ng pat�ents aware of the consequences of be�ng found pos�t�ve for MRSA), and 
ensur�ng pat�ents are �nformed of the�r results.

There was strong support for the screen�ng of NHS staff from all part�c�pant groups; 
there are a number of well-rehearsed arguments aga�nst th�s, however, wh�ch �t was not 
appropr�ate to put forward dur�ng th�s study. Ev�dence for staff screen�ng and publ�c 
concern re staff carr�age of MRSA needs to be exam�ned more fully. 

Pat�ents, v�s�tors and the w�der commun�ty all expressed a preference for people (�nclud�ng 
themselves) who are found to be pos�t�ve for MRSA to be nursed �n �solat�on rather than 
�n a room w�th other colon�sed pat�ents.

Overall the pat�ent acceptab�l�ty was good. The number of pat�ents w�th a MRSA pos�t�ve 
test �ncluded (although proport�onal to the 3.9% prevalence) was too small to make any 
mean�ngful judgement of acceptab�l�ty of �ntervent�ons or of screen�ng as a whole for 
pat�ents who screen pos�t�ve. Further research �s requ�re w�th respect to th�s.

•

•

•

•

•
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2.4	 Aim	4:	Implications	for	national	rollout
The v�s�on of the programme was to make changes to hosp�tal MRSA screen�ng pract�ces to 
enable the control and management of MRSA �n the hosp�tal sector �n order to m�n�m�se or 
prevent MRSA �nfect�on. It was ant�c�pated that th�s would reduce the negat�ve �mpact MRSA 
�nfect�on has on pat�ents and the add�t�onal burden on healthcare resources. 

Screen�ng for selected pat�ent groups �s current pol�cy and pract�ce �s be�ng developed 
to ensure th�s �s �n place by January 2010 �n NHSScotland. Th�s w�ll mean that all 
elect�ve pat�ents are screened, and the�r status be�ng known at adm�ss�on w�ll max�m�se 
the potent�al for �ntervent�on dur�ng the�r stay. For emergency adm�ss�ons �n targeted 
spec�alt�es (vascular, dermatology, care of elderly and nephrology), screen�ng w�ll also be 
carr�ed out under current pol�cy. There may be add�t�onal screen�ng depend�ng on ex�st�ng 
local pol�cy, most boards �nclude orthopaed�cs and ICU as a m�n�mum. Th�s targeted 
approach has advantages �n terms of cost restr�ct�on assoc�ated w�th the screen�ng but �s 
not the most cl�ncally effect�ve strategy to reduce MRSA. 

The targeted ‘h�gh r�sk of colon�sat�on’ spec�alt�es �dent�f�ed �n current pol�cy were found 
to feature �n the top ten of colon�sat�on prevalence from the pathf�nder study. There 
are �ssues w�th local def�n�t�on of spec�alt�es and pat�ent movement between spec�alt�es 
wh�ch create m�ssed opportun�t�es to reduce r�sk by screen�ng on adm�ss�on to selected 
spec�alt�es. The targeted approach also rel�es on staff �dent�fy�ng wh�ch pat�ents should be 
screened and th�s may have an �mpact on compl�ance or uptake. The benef�t of targeted 
screen�ng (versus a phased approach to un�versal screen�ng by cl�n�cal r�sk assessment and/
or laboratory test�ng) �n terms of ach�ev�ng the v�s�on of the programme �dent�f�ed above 
rema�ns untested and should be evaluated w�th�n NHSScotland. 

Requ�rements for nat�onal rollout of ex�st�ng pol�cy on MRSA screen�ng and the 
pathf�nder study are addressed �n full �n volume four of th�s report. In summary these 
�ncluded development of nat�onal �nformat�on leaflets, gu�dance, and laboratory standard 
operat�ng procedures (SOPs). The programme also addressed key eth�cal and legal �ssues 
�nclud�ng pat�ent acceptab�l�ty, wh�ch had not been addressed before. Potent�al un�ntended 
consequences such as �mpact on other serv�ces or the pat�ent exper�ence (deferrals 
and wa�t�ng l�sts) have also been exam�ned and �nd�cated no s�gn�f�cant negat�ve �mpact. 
Project�ons for nat�onal rollout of the pathf�nder study across the rest of NHSScotland 
have also been calculated.

Impl�cat�ons for mov�ng to un�versal from targeted screen�ng (w�thout cl�n�cal r�sk 
assessment as a formal screen�ng tool) would result �n a three fold volume �ncrease 
�n screen�ng act�v�ty and cost for NHSScotland. There are challenges assoc�ated w�th 
un�versal screen�ng �n endem�c sett�ngs, such as Scotland, due to the lack of ava�lable s�ngle 
room fac�l�t�es; nonetheless the pathf�nder project demonstrated a susta�ned reduct�on 
�n colon�sat�on prevalence assoc�ated w�th un�versal screen�ng desp�te th�s l�m�t�ng step. 
If the mod�f�ed model project�ons transp�re �n real�ty, a change �n pol�cy may be poss�ble 
w�th�n three to f�ve years w�th�n th�s t�me frame there could, potent�ally, be low endem�c 
proport�ons of MRSA and a ‘search and destroy’ strategy could be employed at that t�me. 
Th�s �s the approach currently undertaken �n countr�es w�th low endem�c proport�ons of 
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MRSA, such as the Netherlands, and has been successful �n ma�nta�n�ng that low level over 
many years. Th�s search and destroy approach �nvolves cl�n�cal r�sk assessment and pre-
empt�ve �solat�on �n conjunct�on w�th decolon�sat�on of the pat�ent and the�r contacts. A 
change of pol�cy �n th�s d�rect�on from un�versal screen�ng would mean that there would 
be far fewer laboratory screen�ng tests requ�red �n the future. 

Un�versal laboratory-based screen�ng (w�thout cl�n�cal r�sk assessment as a formal screen�ng 
tool) m�ght be promoted because �t �s eas�er to apply rel�ably �n pract�ce, �s equ�table, 
and therefore uptake may be h�gher than w�th targeted screen�ng. It does however have 
substant�al cost �mpl�cat�ons, and for some boards a comm�tment to substant�al cap�tal 
�nvestment (e.g. bu�ld�ng and equ�pp�ng add�t�onal laboratory prem�ses) for a short to 
med�um term pol�cy may be a challenge. Some laborator�es would need to cons�der 
structural changes (e.g. new bu�ld�ngs) to cope w�th the change �n volume requ�red for 
un�versal screen�ng. Th�s would also �nvolve tender�ng processes (even a requ�rement for EU 
tender�ng) and take t�me for del�very. If th�s comm�tment �s made, cons�derat�on should be 
g�ven to emerg�ng technolog�es such as PCR wh�ch, although expens�ve, could be used for 
organ�sms other than MRSA �n the longer term �f pol�cy were to change �n response to low 
endem�c levels of MRSA �n the pat�ent populat�on �n the future. Th�s would requ�re ev�dence 
that these technolog�es are appropr�ate and appl�cable to a range of d�agnost�c tests.

A number of �ssues requ�re further work as part of any �mplementat�on programme for 
MRSA screen�ng. These are �dent�f�ed as development of gu�del�nes for decolon�sat�on 
and conf�rmat�on of negat�ve MRSA status, assessment of the value of complet�on of 
decolon�sat�on therapy post d�scharge and engagement w�th pr�mary care, and balanc�ng 
the potent�al role and costs of new technolog�es �n reduc�ng r�sk of transm�ss�on of 
colon�sat�on and �nfect�on. The pat�ent journey, pre-adm�ss�on and dur�ng the adm�ss�on, 
should be redes�gned �n order to m�n�m�se the r�sk of hosp�tal assoc�ated �nfect�on. 

The nat�onal rollout of MRSA screen�ng should cont�nue to be coord�nated across 
NHSScotland to ensure the lessons learned and work developed w�th�n the pathf�nder 
project are shared w�th the whole serv�ce. Key performance �nd�cators for the programme 
are a cr�t�cal component �n dec�d�ng future pol�cy d�rect�on w�th�n NHSScotland. 

3	 Conclusions
MRSA �s a common cause of healthcare assoc�ated �nfect�on �n the UK and rema�ns an 
organ�sm of concern worldw�de. There �s an early �nd�cat�on from the pathf�nder study 
that un�versal MRSA screen�ng may be assoc�ated w�th a reduct�on �n MRSA colon�sat�on 
prevalence and �nfect�on �nc�dence.

The pathf�nder study has �dent�f�ed many organ�sat�onal �ssues �n healthcare wh�ch call 
�nto quest�on the underly�ng assumpt�ons w�th�n the HTA model on MRSA screen�ng.  
Nonetheless the rework�ng of the HTA econom�c model, w�th pathf�nder study �ntell�gence, 
projects that un�versal MRSA screen�ng could result �n a s�gn�f�cant reduct�on �n MRSA 
colon�sat�on rates over a three to f�ve year per�od �n NHSScotland. 
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4	 Recommendations
Serv�ce redes�gn should be cons�dered �n acute care, w�th respect to pat�ent 
movement and bed management of those who are colon�sed or �nfected, �n order to 
m�n�m�se the r�sk of MRSA �nfect�on to pat�ents. 

Any comm�tment to a more extens�ve screen�ng pol�cy should be made w�th 
evaluat�on of the �mpact bu�lt �nto the pol�cy, w�th a rev�ew of the �mpact at three 
years and w�th a v�ew to pol�cy rev�s�on w�th�n f�ve years. Pol�cy and pract�ce should 
also be rev�ewed �n the l�ght of the spec�al stud�es now underway.  

Further local and nat�onal surve�llance �s requ�red of MRSA colon�sat�on prevalence 
and �nfect�on markers for d�sease �n the longer term, �n both pathf�nder and non 
pathf�nder boards. 

Chang�ng mup�roc�n res�stance patterns also requ�re to be mon�tored as do MSSA 
and selected AMR data to ensure any un�ntended consequences of focuss�ng on one 
organ�sm are �dent�f�ed and managed early.

Turnaround t�me of the laboratory test can constra�n �mplementat�on of 
�ntervent�ons. Th�s �s part�cularly �mportant for pat�ents w�th a short length of 
stay, and therefore work needs to be done to reduce the t�me from screen�ng to 
results from the laboratory to enable early �ntervent�on. A faster test w�ll fa�l to 
del�ver �mprovements �f t�mes from screen�ng to arr�val at the laboratory, or t�mes 
from result report�ng to �mplementat�on of �ntervent�ons, are themselves slow.  
The pathf�nder study �nd�cates that models for screen�ng us�ng ex�st�ng ward staff 
�nfrastructures to �dent�fy pat�ents on adm�ss�on rather than ut�l�s�ng ded�cated 
screen�ng teams helps w�th th�s. 

The Scott�sh M�crob�ology Forum (SMF) should cons�der emerg�ng technolog�es 
for MRSA screen�ng, and further development of the�r nat�onal Standard Operat�ng 
Procedure, to ensure report�ng of results as early as poss�ble to reduce total 
turnaround t�me for most pat�ents. There �s no good �nformat�on on what the 
opt�mal total turnaround t�me for �mprov�ng outcomes �s, but th�s �s l�kely to be a 
very small number of hours. 

Further evaluat�on of near pat�ent test�ng (e.g. real t�me PCR) �s needed �n terms 
of the sens�t�v�ty, spec�f�c�ty and reproduc�b�l�ty of the test as well as the costs. 
Evaluat�on �s also needed of the �mpact of near pat�ent test�ng on outcome; �f earl�er 
�dent�f�cat�on of colon�sat�on does not translate �nto earl�er act�on and cl�n�cal 
benef�ts, then there �s no added value. 

The role of cl�n�cal r�sk assessment (CRA) requ�res further �nvest�gat�on as one 
poss�ble way of m�t�gat�ng slow turnaround t�me, or �ndeed as a pr�mary screen�ng 
approach �n �ts own r�ght by select�vely �dent�fy�ng those who should be screened. 
For spec�alt�es w�th large pat�ent numbers, CRA may prove both h�ghly effect�ve and 
cost-effect�ve as a f�rst stage screen�ng process; th�s would be part�cularly appl�cable to 
general med�c�ne and general surgery where numbers are h�gh due to large volume, 
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but rates (�.e. r�sk of �nfect�on to �nd�v�dual pat�ents) are not. A spec�al study to 
�nvest�gate the sens�t�v�ty and spec�f�c�ty of a small number of key quest�ons form�ng a 
CRA tool w�ll  be reported by October 2010.  Pol�cy and pract�ce should be rev�ewed 
�n the l�ght of th�s and the other spec�al stud�es now underway. 

Understand�ng cross transm�ss�on of MRSA w�th�n the hosp�tal �s essent�al �n 
understand�ng the add�t�onal benef�t of adm�ss�on screen�ng �n protect�ng those 
who are non-colon�sed on adm�ss�on (a spec�al study address�ng th�s �s due to be 
reported �n October 2010).

Pat�ent acceptab�l�ty of nasal screen�ng for MRSA was very h�gh, but there �s a 
need for a study targeted on those who screened pos�t�ve to look further at the 
acceptab�l�ty of the �ntervent�ons assoc�ated w�th the screen�ng outcome.

Further research �s needed on the role of decolon�sat�on �n reduc�ng r�sk of �nfect�on 
�n hosp�tal�sed pat�ents. Th�s should �nclude an assessment of the benef�t of cont�nu�ng 
decolon�sat�on after d�scharge, part�cularly �n those pat�ents l�kely to be readm�tted 
and the potent�al adverse consequences e.g. res�stance, and further cons�derat�on of 
how ‘commun�ty assoc�ated’ cases of �nfect�on are def�ned. Evaluat�on of the opt�mum 
t�m�ng and approach to decolon�sat�on pre-adm�ss�on �s also needed.

Pol�cy dec�s�on to expand screen�ng to un�versal should cons�der phased 
�mplementat�on, allow�ng t�me for boards to work through the extens�ve pract�cal 
�ssues �nvolved (at least a year). The above noted spec�al stud�es w�ll be completed 
�n the �nter�m, and w�ll further �nform what type of ‘un�versal screen�ng’ �s done, for 
example cl�n�cal r�sk assessment target�ng requ�rements for �solat�on and laboratory 
test�ng, or chromogen�c agar versus near pat�ent PCR test�ng for spec�f�c categor�es 
of pat�ent.

Current pol�cy, developed follow�ng publ�cat�on of the �nter�m Pathf�nder report, a�ms to 
screen all arranged adm�ss�ons, plus emergency adm�ss�ons to targeted spec�alt�es (vascular 
surgery, dermatology, care of the elderly and nephrology). In terms of the r�sk to �nd�v�dual 
pat�ents by spec�alty, the full Pathf�nder study dataset shows that the r�sk of MRSA 
�nfect�on �s h�ghest �n �ntens�ve care/anaesthes�a, some surg�cal spec�alt�es (card�ac, vascular, 
thorac�c), d�abetes and dermatology. In add�t�on to these pr�or�ty areas above, h�gher r�sks 
of colon�sat�on were found �n resp�ratory med�c�ne, rheumatology and gastroenterology. 

General med�c�ne and general surgery account for the largest numer�cal load of 
colon�sat�on and �nfect�on cases, but th�s �s substant�ally because they are the largest 
spec�alt�es �n terms of number of pat�ents – the r�sk per pat�ent �s not h�gh relat�ve to 
the above groups. Th�s �mpl�es that un�versal laboratory test screen�ng for these two 
spec�alt�es would come at s�gn�f�cantly h�gher cost per colon�sed pat�ent �dent�f�ed, and 
they are thus part�cularly good cand�dates for appl�cat�on of cl�n�cal r�sk assessment 
screen�ng (subject to the f�nd�ngs of the spec�al study now underway). G�ven the 
major �mpl�cat�ons �n part�cular for laborator�es, �n terms of phys�cal space as well as 
consumables, �t �s recommended that a pol�cy dec�s�on on screen�ng for these spec�alt�es �s 
deferred unt�l these stud�es are completed (October 2010).
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The pred�cted annual revenue cost of un�versal screen�ng of all spec�alt�es (exclud�ng 
psych�atry, obstetr�cs and day cases) by laboratory test�ng �n NHS Scotland (£1� - 17m) 
has to be assessed �n relat�on to the total cost of HAIs �n NHS Scotland, �dent�f�ed �n the 
2007 nat�onal HAI prevalence survey as £183m�ll�on, and the fact that MRSA �nfect�ons 
compr�se around 17% of laboratory-conf�rmed HAI.   Screen�ng also offers the prospect 
of reduc�ng MRSA colon�sat�on to very low levels, only at wh�ch po�nt a sw�tch to a ‘search 
and destroy’ methodology could be contemplated; th�s, however, �s a scenar�o pred�cated 
on expectat�ons from modell�ng, and re�nforces the need to ensure cont�nu�ng measures 
of colon�sat�on prevalence as part of overall key performance �nd�cators. Overall, nat�onal 
pol�cy dec�s�ons on MRSA screen�ng needs to balance cl�n�cal effect�veness w�th value for 
money �n the context of overall healthcare expend�ture.

Quest�ons rema�n over the value for money of un�versal laboratory based screen�ng �n the 
context of (a) the currently unknown ut�l�ty of cl�n�cal r�sk assessment as a pr�mary screen�ng 
tool and (b) the full �mplementat�on of other more gener�c �ntervent�ons (e.g. hand hyg�ene) 
wh�ch could further reduce HAIs �nclud�ng MRSA. Further, any pol�cy comm�tment for MRSA 
screen�ng would requ�re evaluat�on and rev�s�on �f the programme ach�eves the success 
projected by the model w�th�n three to f�ve years due to potent�al d�m�n�sh�ng returns.

The major�ty of the publ�c health pr�nc�ples wh�ch should underp�n a nat�onal screen�ng 
programme, �nclud�ng pat�ent acceptab�l�ty, are largely met for MRSA screen�ng. 

There �s an early �nd�cat�on that MRSA laboratory test-based screen�ng across the major�ty 
of cl�n�cal spec�alt�es �s assoc�ated w�th a reduct�on �n MRSA colon�sat�on prevalence and 
�nfect�on �nc�dence w�th�n the f�rst year of �mplementat�on (desp�te only half of those 
colon�sed be�ng �solated and half commenc�ng decolon�sat�on due to short lengths of stay). 
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