
This is a n  Open  Access  docu m e n t  download ed  from ORCA, Car diff Universi ty 's
ins ti tu tional r eposi to ry: h t tps://o rca.ca rdiff.ac.uk/id/ep rin t/113715/

This is th e  au tho r’s version of a  work  t h a t  w as  su bmi t t ed  to / accep ted  for
p u blica tion.

Cita tion  for  final p u blished  ve rsion:

Ledwoch, Kata rzyna, Dancer, S.J., Ot t er, J.A., Kerr, Kimon e,  Roposte,  Diane,
Weiser, Rebecca, Rush ton, Lau r a,  Ma h e n thi r aling a m,  Eshw ar, Muir, Duncan

a n d  M ailla rd,  Jean-Yves 20 18.  Bewa r e  Biofilm! Dry biofilms con taining
b ac te rial p a thog ens  on  m ul tiple  h e al thca r e  su rfaces; a  m ul ticen t r e  s t udy.

Journ al of Hospi tal Infection  10 0  (3) , e4 7-e5 6.  10.1016/j.jhin.2018.06.028  file 

Publishe rs  p ag e: h t tp://dx.doi.o rg/10.1016/j.jhin.2018.06.028
< h t t p://dx.doi.o rg/10.1016/j.jhin.2018.06.028 >

Please  no te: 
Chan g es  m a d e  as  a  r esul t  of p u blishing  p rocesses  such  as  copy-e di ting,

for m a t t ing  a n d  p a g e  n u m b e rs  m ay no t  b e  r eflec ted  in this  version. For  th e
d efini tive  ve rsion of t his  p u blication, pleas e  r efer  to  th e  p u blished  sou rce.  You

a r e  a dvised  to  consul t  t h e  p u blishe r’s version  if you wish  to ci t e  this  p a p er.

This version  is b eing  m a d e  available  in acco rd ance  with  p u blishe r  policies.
See  

h t t p://o rca.cf.ac.uk/policies.h t ml for  us ag e  policies. Copyrigh t  a n d  mo r al r igh ts
for  p u blica tions  m a d e  available  in ORCA a r e  r e t ained  by th e  copyrigh t

holde rs.



!"#$%"&!'()'*+, &-%.&/'()'*+0& 1(23$'2'24&/$13"%'$*&5$36(4"20&(2&+7*3'5*"&6"$*361$%"&

07%)$1"08&$&+7*3'1"23%"&0379.&

&

!"#$%&'()* +,#-"#."#/+0)%12,) ,#."#3"#455%1&,#!"#!%11+,#/"#6(7(85%+,#$"#698*5(0%,#6"#:%;8%1%,#<"#

=+*%05*;1+>;0?+@%,#/"#=9;1A,."BC"#=+;>>+1&+D#

+-)*((>#(A#E*+1@+)F#+0&#E*+1@+)%95;)+>#-);%0)%8,#G+1&;AA#H0;I%18;5F,#G+1&;AA,#H! #

2#JK-#$+0+1L8*;1%,#-)(5>+0&,#H!#

) -)*((>#(A#377>;%&#-);%0)%8,#<&;0291?*#J+7;%1#H0;I%18;5F,#-)(5>+0&,#H!#

&#JMK6#K%+>5*#E1(5%)5;(0#6%8%+1)*#H0;5#NKE6HO#;0#KG3M8#+0&#3=6#+5#M@7%1;+>#G(>>%?%#

$(0&(0,#+0&#M@7%1;+>#G(>>%?%#K%+>5*)+1%#JK-#P1985,#M0A%)5;(0#E1%I%05;(0#+0&#G(051(>,#

$(0&(0,#H!" #

%-)*((>#(A#Q;(8);%0)%8,#G+1&;AA#H0;I%18;5F,#G+1&;AA,#H!#

A-)*((>#(A#<+15*#+0&#4)%+0#-);%0)%8,#G+1&;AA#H0;I%18;5F,#H!#

&&

D#G(11%87(0&;0?#+95*(1R#

E1(A#.%+0BCI%8#=+;>>+1&R#-)*((>#(A#E*+1@+)F#+0&#E*+1@+)%95;)+>#-);%0)%8,#G+1&;AA#

H0;I%18;5F#6%&'((& #Q9;>&;0?,#!;0?#<&'+1&#SMM#+I%09%,#G+1&;AA#GTUV#WJQ,#H!#

5%>%7*(0%R#X#YYNVOZ[ZV\][V\\ #

%B@+;>R#@+;>>+1&^_)+1&;AA"+)"9L#&

&

:".#(%90; #Q;(A;>@8,#<0I;1(0@%05+>#@;)1(2;(>(?F,#K%+>5*)+1%,#E+5*(?%08,#K%+>5*)+1%B

+88();+5%&#;0A%)5;(08#NKG3M8O#

-*(15#5;5>%R#/1F#2;(A;>@8#;0#*%+>5*)+1%#8%55;0?8##

&

<(%9&1(723;&

P%`5R#WW\abYVVV#

T;?91%8R#NYO##

P+2>%8R#NUO#



=>??@AB #

!$1C4%(729 R#:%5#2;(A;>@8#+88();+5%&#';5*#@%&;)+>#&%I;)%8#*+I%#2%%0#';&%>F#859&;%&#+0&#

5*%;1#>;0L#';5* #*%+>5*)+1%#+88();+5%&#;0A%)5;(08#NKG3M8O#;8#'%>>#1%)(?0;8%&"#$;55>%#+55%05;(0#*+8#

2%%0#7+;&#5(#5*%#71%8%0)%#(A#&1F#2;(A;>@8#(0#%0I;1(0@%05+>#891A+)%8#;0#*%+>5*)+1%#8%55;0?8"###

@'+R#P(# ;0I%85;?+5%# 5*%# ())911%0)%,#71%I+>%0)%,# +0&# &;I%18;5F# (A# &1F# 2;(A;>@8#(0# *(87;5+>#

891A+)%8"#

?"36(9 R#cU#5%1@;0+>>F#)>%+0%&#;5%@8#'%1%#1%)%;I%&#A1(@#5*1%%#&;AA%1%05#H!# *(87;5+>8"#P*%#

71%8%0)%#(A#&1F#2;(A;>@#'+8#;0I%85;?+5%&#98;0?#)9>591%B2+8%&#@%5*(&8#+0&#8)+00;0?#%>%)51(0#

@;)1(8)(7F#N-<=O"#Q+)5%1;+>#&;I%18;5F#';5* ;0#2;(A;>@8#'+8#;0I%85;?+5%&#98;0?#6M-3BEG6#+0&#

0%`5#?%0%1+5;(0#8%d9%0);0?"#

D'29'240 R#=9>5;B87%);%8#&1F#2;(A;>@8#'%1%#1%)(I%1%&#A1(@#[ae#(A#cU#8+@7>%8"#3290&+0)%#+0&#

)(@7>%`;5F# (A#&1F# 2;(A;>@8# ' %1%# )(0A;1@%&# 2F# -<="#3>>#2;(A;>@8#*+12(91%&# f1+@B7(8;5;I%#

2+)5%1;+# ;0)>9&;0?# 7+5*(?%08# +88();+5%&#';5*# KG3M8g# a\e# (A# 8+@7>%8# ?1%'# @%5*;);>>;0B

1%8;85+05#!"#$%&'()())*+, #*-.*+ # N=6-3 O"#/ 1F# 2;(A;>@8# *+&# 8;@;>+1# 7*F8;)+># )(@7(8;5;(0#

1%?+1&>%88#(A#5*%#5F7%#(A#;5%@8#8+@7>%&#(1#5*%#'+1&#A1(@#'*;)*#5*%#8+@7>%8#(1;?;0+5%&"#P*%1%#

'%1%# &;AA%1%0)%8# (28%1I%&# ;0# 5*%# &(@;0+0)%# (A# 7+15;)9>+1# 87%);%8R# &1F# 2;(A;>@8# A1(@#5'( #

*(87;5+>8#)(05+;0%&#@(85>F#85+7*F>()())+>#/J3 ,#'*%1%+8#@(1%#/#)0''*+ #877"#/J3#'+8#A(90&#

(0 #891A+)%8#A1(@#5*%#5*;1&#*(87;5+>"##

E(21*70'(2 R#P*%#71%8%0)%#(A#&1F#2;(A;>@8#*+12(91;0?#2+)5%1;+>#7+5*(?%08#;8#I;159+>>F#90;I%18+>#

(0#)(@@(0>F#98%&#;5%@8#;0#*%+>5*)+1%#8%55;0?8"#P*%#1(>%#(A#&1F#2;(A;>@8#;0#871%+&;0?#KG3M8#

@+F# 2%# 90&%1%85;@+5%&"# P*%# 1;8L# @+F# 2%# A915*%1# %`+)%12+5%&# 2F#;0%AA;);%05# )>%+0;0?# +0&#

&;8;0A%)5;(0#71+)5;)%8#A(1#*(87;5+>#891A+)%8"#

#

#

#

& &



F23%(9713'(2&

K%+>5*)+1%#+88();+5%&#;0A%)5;(08#NKG3M8O#+AA%)5#+771(`;@+5%>F#ZVe#(A#7+5;%058#;0#5*%#J+5;(0+>#

K%+>5*#-%1I;)%#NJK- O,#)+98;0?#8;?0;A;)+05#@(15+>;5F#+0&#A;0+0);+>#>(88%8#';5*#F%+1>F#)(85#A(1#5*%#

*%+>5*)+1%#8F85%@8#%85;@+5%&#5(#2%#+5#>%+85#hU#2;>>;(0#iU,Zj"#

3# 8;k+2>%# 71(7(15;(0# (A#KG3M8# +1%# 71%I%05+2>%# 5*1(9?*# ;@71(I%&# 71+)5;)%8#89)*# +8#

%0I;1(0@%05+>#*F?;%0%,#*+0&#*F?;%0%,#98%#(A#7%18(0+>#71(5%)5;I%#%d9;7@%05,#+0&#8)1%%0;0?#

+0&#;8(>+5;(0g#8(@%#%85;@+5%#5*;8#71%I%05+2>%#7(15;(0#5(#2%#ZVBWVe#iW,Yj"#G>%+0;0?#;8#98%&#5(#

1%&9)%#@;)1(2;+>#291&%0#(0#891A+)%8,#295#@%5*(&8#I+1F#';&%>F#2%5'%%0#*(87;5+>8"#=(85#H!#

*(87;5+>8# 98%# &%5%1?%058# A(1# 1(95;0%# )>%+0;0?"# G*>(1;0%B2+8%&#&;8;0A%)5+058#+1%# 989+>>F#

1%8%1I%&#A(1#5%1@;0+>#(1#87%);+>;8%&#)>%+0;0?#(A#+1%+8#%`7(8%&#5(#+05;2;(5;)B1%8;85+05#2+)5%1;+#

+0&#1'(+"-020*3,20440)0'.,#(1#&91;0?#*;?*B1;8L#;0);&%058#(1#(9521%+L8"#<AA;)+)F#(A#5*%#)>%+0;0?#

71()%88#;8#&%7%0&%05#97(0#5F7%#(A#%d9;7@%05,#)(089@+2>%8,#@;)1(2;();&+>#+)5;I;5F,#+>>(55%&#

5;@%#+0&#@(5;I+5;(0#(A#)>%+0;0?#+0&b(1#0918;0?#85+AA#ia,cj "#P*%1%#;8#%I;&%0)%#5*+5#%0*+0)%&#

)>%+0;0?#;8#)(85B%AA%)5;I%#i]j "##

#

3>5*(9?*#[\e#(A#7+5;%058#A%>5#5*+5#5*%;1#*(87;5+>#1((@#(1# '+1&#'+8#)>%+0%&#71(7%1>F,#I;89+>#

+9&;58#98%&#;0#@(0;5(1;0?#5*%#)>%+0>;0%88#(A#;085;595;(08#+1%#;089AA;);%05#i\,[j "#P*%#2%85#%I;&%0)%#

A(1#5*%#1(>%#(A#5*%#%0I;1(0@%05#)(@%8#A1(@#859&;%8#8*(';0?#5*%#1;8L#(A#;0A%)5;(0#A(1#7+5;%058#

+&@;55%&# ;05(# +# )>%+0%&# 1((@# 1%)%05>F# I+)+5%&#2F# +# 7+5;%05# ';5*#5*%# 8+@%#7+5*(?%0#iUV"##

=;)1(2;+>#7+5*(?%08#)+0#7%18;85#(0#891A+)%8#A(1#&+F8,#@(05*8#+0&#%I%0#F%+18#90>%88#1%@(I%&#

2F#8(@%#)>%+0;0?#(1#&;8;0A%)5;(0#71()%88#iUUj"#Q+)5%1;+>#2;(A;>@8#+1%#)(@@(0>F#;&%05;A;%&#(0#

8(@%#@%&;)+>#&%I;)%8#+0&#+1%#+88();+5%&# ';5*#5*%#71%8%0)%#(A#@(;8591%#(1b+0&#>;d9;&,#A(1#

%`+@7>%# 2;(A;>@8# (0# @%&;)+># &%I;)%8# 89)*# +8# 91;0+1F#)+5*%5%18,# 51+)*%+># 592%8,#21%+85#

;@7>+058,#%0&(8)(7%8"#31(90&#cae#)+8%8#(A#KG3M8#+1%#+88();+5%&#';5*#l'%5m#2;(A;>@8#iUZj"#

K('%I%1,# @(1%# 1%)%05>F,# 2;(A;>@# *+8# 2%%0# &;8)(I%1%&# (0#&1F# 891A+)%8,# &%87;5%# %AA%)5;I%#

;0A%)5;(0#)(051(>#@%+891%8"#P*%8%#2;(A;>@8#+1%#1%A%11%&#5(#+8#l&1Fm#2;(A;>@8#iUW,UYj"#



P(#&+5%,#%I;&%0)%#(A#5*%#71%8%0)%#(A#&1F#2;(A;>@8#(0#891A+)%8#;0#*%+>5*)+1%#8%55;0?8#1%@+;0#

>;@;5%&"#P*;8#859&F#+;@8#5(#71(I;&%#+#2%55%1#+771%);+5;(0#(A#5*%#8)+>%,#%`5%05,#+0&#)(@7(8;5;(0#

(A#&1F#2;(A;>@8#(0#891A+)%8#5*+5#+1%#1%?9>+1>F#5(9)*%&#2F#*%+>5*)+1%#'(1L%18"#

#

? @GHAF@I=&@J-&?HGKL-=&&

!#3$'.+ ,

-+@7>%8#'%1%#)(>>%)5%&#A1(@#&;AA%1%05#'+1&8#+0&#&%7+15@%058#A1(@#5*1%%#&;AA%1%05#*(87;5+>8#

;0#:+>%8#NK(87;5+>#3O,#-)(5>+0&#NK(87;5+>#QO#+0&#<0?>+0&#NK(87;5+>#GO,#;0)>9&;0?#P1+9@+#n#

415*(7+%&;)8,#3&9>5#M05%08;I%#G+1%,#.(;05#388%88@%05#H0;5,#3)95%#+&@;88;(0#90;5,#!;&0%F#+0&#

51+087>+05,# J%7*1(>(?F,# G+1&;(>(?F,# f+851(%05%1(>(?F,#M05%08;I%# 5*%1+7F# 90;5#+0&#

K+%@+5(>(?F#NP+2>%#MO"#M5%@8#)(>>%)5%&#;0)>9&%&#*+0&#8+0;5;8;0?#2(55>%8,#L%F2(+1&8,#7+5;%05#

A(>&%18#+0&#)>;72(+1&8"#M0#+&&;5;(0,#(0%#*(87;5+>#71(I;&%&#+#)(@@(&%,#+#)*+;1#+0&#'((&%0#

51+F#N7+15#(A#+#A((&#51(>>%FO"#/9%#5(#98+?%#(A#%>%)51(0;)#0(5%8,#*(87;5+>#G#'+8#90+2>%#5(#71(I;&%#

+0F#7+5;%05#A(>&%18"#3>>#8+@7>%8#'%1%#L%75#;0#85%1;>%#2+?8#5(#+I(;&#)1(88B)(05+@;0+5;(0#&91;0?#

51+087(15+5;(0"#-+@7>%#71()%88;0?#'+8#)+11;%&#(95#90&%1#+8%75;)#)(0&;5;(08"#

#

! .'.)"0(5 ,(4,+#3$'056,#-.#!

3#L%F#'+8#1%@(I%&#A1(@#%+)*#L%F2(+1&#+0&#5%85%&#8%7+1+5%>F"#P*%#L%F8#8%>%)5;(0#'+8#@+&%#

2+8%&#(0#<0?>;8*#>%55%1#A1%d9%0)F"#$%55%18#';5*#8;@;>+1#A1%d9%0);%8#'%1%#5%85%&#N<,#P,#3#+0&#

4O"#T(>&%18,#)>;72(+1&8,#5*%#)*+;1,#)(@@(&%,#8+0;5;8;0?#2(55>%8#+0&#5*%#51(>>%F#'%1%#8+@7>%&#

A1(@#5*%#l*;?*#5(9)*m#+1%+8"#M0#(1&%1#5(#%0891%#5*%#8+@%#891A+)%#+1%+#'+8#;0I%85;?+5%&#A(1#5*%#

&;AA%1%05#@+5%1;+>8#+#U"a#`#U"a#)@#8d9+1%8#'%1%#)95#A1(@#%+)*#8+@7>%"##

#

!#3$'., -05+.,#52,7+".-0'0"&8,".+"056,,

-+@7>%8# '%1%# 7>+)%&# ;0# aV# @$# 7(>F71(7F>%0%# )(0;)+># T+>)(0o# 592%8# NT;8*%1# -);%05;A;),#

$(9?*2(1(9?*, #H!O#)(05+;0;0?#WV#@$#(A#85%1;>;8%&#'+5%1#+0&#@;`%&#';5* #+#T;8*%121+0&p#I(15%`#

8*+L%1#NT;8*%1#-);%05;A;),#$(9?*2(1(9?*,# H! O#A(1#U#@;095%"#3A5%1#5*1%%#)(08%)95;I%#1;08;0?#

85%78,#+#85%1;>%#)(55(0#8'+2#NP*%1@(T;8*%1#-);%05;A;),#J%'7(15 ,#H! O#'+8#851%+L%&#(I%1#5*%#



891A+)%#(A#5*%#8+@7>%#+0&#;0)92+5%&#+5#W]qG#(I%10;?*5#(05(#EEVZ\V#P-3#7>+5%#N<4#$+28,#

Q(00F21;&?%,#H! O"# 3# 8+@7>%# '+8#71%89@%&#A1%%# A1(@#7>+0L5(0;)#2+)5%1;+#;A# 5*%1%# '+8#0(#

2+)5%1;+>#?1('5*#(28%1I%&#+A5%1#1;08;0?"###

#

9.".-305#"0(5,(4,"%.,$-.+.5).,(4,+.++0'.,:#)".-0#,,

T(>>(';0?#1;08;0?#85%7,#8+@7>%8#'%1%#7>+)%&#;05(#aV#@$#7(>F71(7F>%0%#)(0;)+>#592%#)(05+;0;0?#

WV#@$#(A#51F75(0%#8(F+#21(5*#NP-Q g#4`(;&#$5&",#Q+8;0?85(L%,#H!O#+0&#;0)92+5%&#;0#-+0F(#

(12;5+>#;0)92+5(1#NP*%1@(T;8*%1#-);%05;A;),#J%'7(15,#H!O#+5#W]qG#+5#U\V#6E="#P*%#21(5*#'+8#

%`+@;0%&#A(1#8;?0#(A#5912;&;5F#%I%1F#ZY#*(918"#

#

;0)-(:0#',+$.)0.+,2.".-305#"0(5,:&,6.5("&$0),#5#'&+0+,<=>!?@,

6;2(8(@+>#6J3#N16J3O#;05%1?%0;)#87+)%1#+0+>F8;8#N6M-3O#;8#+#@%5*(&#(A#@;)1(2;+>#)(@@90;5F#

+0+>F8;8# 5(# )(@7+1%# 8+@7>%8# ';5*(95# )9>591%B&%7%0&%05# 2;+8"#-+@7>%8# '%1%# 71%7+1%&#+8#

A(>>('8R#5912;&#21(5*8#'%1%#;0)92+5%&#(I%10;?*5#+0&#)%051;A9?%&#+5#U,YVV#?#A(1#UV#@;0#+5#ZVqG"#

P*%#897%10+5+05# '+8#&;8)+1&%&,#+0&#5*%#7%>>%5# '+8#1%B8987%0&%&# ';5*#aVV#r$ #(A#P-Q"#T;I%#

*90&1%&#r$#(A#Y#=#?9+0;&;0%#;8(5*;()F+0+5%#NH>51+E91%o,#P*%1@(T;8*%1#-);%05;A;),#J%'7(15,#

H! O#'+8# +&&%&# +0&# 5*%#8987%08;(0# '+8# @;`%&#';5* # :;k+1&o # ;0A1+1%&# I(15%`# @;`%1#

NT;18*%121+0&o,#T;8*%1#-);%05;A;),#$(9?*2(1(9?*, #H! O#+5#Z,VVV#17@"#40%#@$#(A#)9>591%#@;`#'+8#

+&&%&#;05(#5*%#592%8#)(05+;0;0?#U#?#(A#V"U#@@#&;+@%5%1#k;1)(0;+b8;>;)+#2%+&8#NP*;85>%#-);%05;A;),#

f>+8?(',# H!O#+0&#8987%08;(08#'%1%#@;`%&#;0#Q%+&#Q9?#*(@(?%0;8%1#NQ%0)*@+1L#-);%05;A;),#

G(>%BE+1@%1p,# -5# J%(58,# H!O# +5# Z,\VV#8*+L;0?# 87%%&#A(1# Z# @;0"## /J3# '+8# +@7>;A;%&# ';5*#

=+`'%>>p# Uc# M08519@%05#NE1(@%?+,# -(95*+@75(0,# H!O#+0&# d9+05;A;%&#2F#s9;2;5p# W"V#

A>9(1(@%5%1# NP*%1@(T;8*%1# -);%05;A;),#J%'7(15 ,#H!O"#P*%#;05%10+># 51+08)1;2%&# 87+)%1# NMP-O#

2+)5%1;+>#1%?;(0#2%5'%%0# 5*%#Uc-# 16J3# +0&#ZW-# 16J3#89290;5# ?%0%8# '+8#+@7>;A;%&#';5*#

UYVcT# NPfC3G3G3GGfGGGfP,# <91(A;08# f%0(@;)8,# <2%182%1?,# f%1@+0FO# +0&# ZW-6#

NfffPPQGGGG3PPG6f,# <91(A;08# f%0(@;)8,#<2%182%1?,#f%1@+0FO# 71;@%18# 2F# 1900;0?#

6M-3BEG6#;0#5*%1@+>#)F)>%1#NQM4B63/ ,#:+5A(1&,#H!O#iUaj"#



=;)1(A>9;&;)# 8%7+1+5;(0# '+8# 7%1A(1@%&# ';5*#+# ZUVV# Q;(+0+>F8%1# M08519@%05# N3?;>%05#

P%)*0(>(?;%8#$5&,#G1+I%0#31@8,#H! O#98;0?#/J3#]aVV#)*;7#N3?;>%05#P%)*0(>(?;%8#$5&,#G1+I%0#

31@8,#H!O#iUcj"#

EG6#2+0&8#(A#aa#&;AA%1%05#*(87;5+>#8+@7>%8#'%1%#)>985%1B+0+>F8%&#';5*#Q;(09@%1;)8#8(A5'+1%#

N377>;%&# =+5*8,# f%05,#Q%>?;9@O#5(#&%5%1@;0%# 5*%# 8;@;>+1;5F# (A#6M-3BEG6#71(A;>%8# 2%5'%%0#

*(87;5+>8#+0&#'+1&8"#-;@;>+1;5F#'+8#&%5%1@;0%&#98;0?#E%+18(0#)(%AA;);%05#iU]j "#

#

;0)-(:0#',+$.)0.+,2.".-305#"0(5,:&,9A?,#5#'&+0+,<5.B",6.5. -#"0(5,+.C*.5)056@,

/J3#'+8#%`51+)5%&#+0&#d9+05;A;%&#+8#&%8)1;2%&#+2(I%"#J%`5#?%0%1+5;(0#8%d9%0);0?#NJf-O#

+0&# d9+>;5F# +0+>F8;8# (A# T3-Ps# 8%d9%0)%# 1%+&8# '+8# 7%1A(1@%&# 2F# Q+8%G>%+1# f1(97,#

J%5*%1>+0&8"#P*%# Uc-# 16J3#?%0%# NSWBSYO#'+8# EG6#+@7>;A;%&# 2%A(1%# 8%d9%0);0?"#P*%#

M>>9@;0+# =;-%d#NE<WVVO# 8F85%@# '+8# 98%&# 5(# ?%0%1+5%# 7+;1%&B%0&# 8%d9%0)%# 1%+&8# +0&#

2>)ZA+85dZ#Z"U\#8(A5'+1%#'+8#95;>;8%&#5(#71(&9)%#T3-Ps#8%d9%0)%#A;>%8"#6%+&8#'%1%#A;>5%1%&#

+0&#)>;77%&"#6+'#8%d9%0)%8#'%1%#+0+>F8%&#';5*#(7%0#8(91)%#8(A5'+1%#<&?%#Q;(;0A(1@+5;)8#

NI"U"a"UO"#

#

!)#55056,.'.)"-(5,30)-(+)($., <!D;@,#5#'&+0+,

P*1%%# 1+0&(@>F# 8%>%)5%&# 8+@7>%8# A1(@# L%F2(+1&8,#A(>&%18,# *(87;5+># )(@@(&%# +0&# )*+;1#

8%+5;0?# '%1%# +0+>F8%&# ';5*# -<= #5(#I;89+>;8%#5*%# 71%8%0)%# (A#&1F#2;(A;>@8"# -+@7>%8#'%1%#

71%7+1%&#2F#(I%10;?*5#;0)92+5;(0#;0#Z"ae#?>95+1+>&%*F&%#8(>95;(0#NG(05+;0o,#T;8*%1#-);%05;A;),#

$(9?*2(1(9?*, #H! O# A(>>('%&# 2F# ;@@%18;(0# ;0# 89))%88;I%# )(0)%051+5;(08# (A#%5*+0(># A(1# UV#

@;095%8#%+)*#NUVe,#Zae,#aVe,#]Ve,# [Ve,#UVVeO"#E1;(1#5(# -<=#8)+00;0?,#8+@7>%8# '%1%#

)(+5%&#';5*#ZV#0@#39E&#)(+5;0?#';5*#87955%1#)(+5%1#N-GaVV,#Q;(1+&,#H! O"##-%)(0&+1F#%>%)51(0#

;@+?%8#'%1%#+)d9;1%&#';5*#+#2%+@#%0%1?F#(A#aLS#98;0?#+0#;0B>%08#&%5%)5(1#(0#+#-;?@+#K/#

T;%>&# <@;88;(0# f90# - )+00;0?#<>%)51(0#=;)1(8)(7%# NG+1>#t%;88#$5&",#G+@21;&?%,#H! O# +5#

UV,VVV`# @+?0;A;)+5;(0#+0&# aB]# @@# '(1L;0?# &;85+0)%#';5*# 5*%# *%>7# (A# <+15*# +0&# 4)%+0#

-);%0)%8#/%7+15@%05,#G+1&;AA#H0;I%18;5F,#H!"#

#



!"#"0+"0)#',#5#'&+0+,

P*%#851%0?5*#(A#>;0%+1#+88();+5;(0#2%5'%%0#EG6B6M-3#71(A;>%8#(A#&1F#2;(A;>@8#1%)(I%1%&#A1(@#

*(87;5+>#8+@7>%8#'+8#)+>)9>+5%&#98;0?#E%+18(0#)(%AA;);%05#';5*#Q;(09@%1;)8#8(A5'+1%#N377>;%&#

=+5*8,#f%05,#Q%>?;9@O"#K;?*%1#>;0%+1#+88();+5;(0#2%5'%%0#5'(#&+5+#8%58#;8#71%8%05%&#2F#*;?*%1#

+28(>95%#I+>9%#(A#E%+18(0#)(%AA;);%05#iU]j "#P*%#E%+18(0#)(%AA;);%05#I+>9%8#'%1%#1%B)+>)9>+5%&#

;05(#7%1)%05+?%#5(#2%55%1#1%A>%)5#5*%#)(11%>+5;(0#2%5'%%0#EG6B6M-3#&+5+#8%58"##

#

AH=>IG= &

,

/#)".-0#',$-.+.5).,(5,%(+$0"#',+#3$'.,+*-4#).+,

J(#7>+0L5(0;)#2+)5%1;+#'%1%#1%)(I%1%&#A1(@#+0F#(A#5*%#cU#8+@7>%8#;0I%85;?+5%&#+A5%1#@9>5;7>%#

1;08;0?#85%78#';5*#85%1;>%#'+5%1"#Q+)5%1;+>#?1('5*#;0#+#0951;%05#1;)*#21(5*#'+8#(28%1I%&#;0#[ae#

(A#8+@7>%8#Na\bcUO#NP+2>%#MO"#P*%#+889@75;(0#'+8#@+&%#5*+5#2+)5%1;+>#?1('5*#1%89>5%&#A1(@#

5*%#71%8%0)%#(A#8%88;>%#2+)5%1;+#%@2%&&%&#';5*;0#5*%#&1F#891A+)%8,#'*;)*#'+8#)(0A;1@%&#2F#

-<=#+0+>F8;8"#=(85#(A#5*%#8+@7>%8#N]ceO#71(&9)%&#?1('5*#';5*;0#ZY#*(918#NP+2>%#MO"#

#

9A?,#5#'&+0+,<=>!?EF1=@,

6M-3BEG6#2+0&8#(A#2+)5%1;+>#)9>591%8#1%)(I%1%&#A1(@#8+@7>%8#'%1%#+0+>F8%&#5(#&%5%1@;0%#

5*%#)(08;85%0)F#(A#@;)1(2;+>#)(@7(8;5;(0#2%5'%%0#'+1&8#A1(@#5*%#8+@%#*(87;5+>#+0&#2%5'%%0#

*(87;5+>8#NT;?91%#UO"#G>985%1#+0+>F8;8#8*('%&#5*+5#5*%#@+^(1;5F#(A#2+)5%1;+>#)9>591%8#8*+1%#+#

7+15#(A#?%0(@%,#1%?+1&>%88#(A#5*%#8+@7>%#5F7%#(1#(1;?;0"#P*%#EG6#71(A;>%8#(A#*(87;5+>#8+@7>%8#

+1%# )(0I%1?%05#;0#Y[e,# @%+0;0?# 5*+5# 5*%# 8;@;>+1;5F# 2%5'%%0# 8+@7>%8# ;8# *;?* "#- ;@;>+1;5F#(A#

2+)5%1;+>#)9>591%8#;8#)(08;85%05#';5*;0#8+@7>%8#(1;?;0+5;0?#A1(@#*(87;5+>8#3#+0&#Q#';5*#aWe#+0&#

Yae#8;@;>+1;5F,#295#>('%1#A(1#*(87;5+>#G#';5*#W\e#8;@;>+1;5F"##

###

9A?, #5#'&+0+,G,5.B",6.5.-#"0(5,+.C*.5)056,<AH! @,

P*%#/J3#+0+>F8;8#(A#5*%#2+)5%1;+>#87%);%8#1%)(I%1%&#A1(@#21(5*#)9>591%8#A(>>(';0?#;0)92+5;(0#

(A#*(87;5+>#8+@7>%8#'+8#7%1A(1@%&#2F#0%`5#?%0%1+5;(0#8%d9%0);0?"#Jf-#+>>('%&#@(1%#71%);8%#



+0&#&%5+;>%&#+0+>F8;8#(A#2+)5%1;+>#)9>591%8u#)(@7(8;5;(0#5*+0#6M-3BEG6#NT;?91%#ZO"#Q+)5%1;+>#

87%);%8#A(90&#A1(@#5*%#*(87;5+>#8+@7>%8#)(05+;0%&#@+;0>F#85+7*F>()());#+0&#/#)0''*+ #877"#

P*%# @(85# )(@@(0# 2+)5%1;+#;&%05;A;%&#'% 1%#! I, #*-.*+J, ! "#$%&'()())*+, +#$-($%&"0)*+, #52,

!"#$%&'()())*+, .$02.-3020+,#';5*# /#)0''*+ #'0)%.504(-30+#+0&#/#)0''*+, +*:"0'0+#2%;0?#5*%#@(85#

)(@@(0#/#)0''*+,+$$ "#P*%#(0>F#f1+@B0%?+5;I%#/J3#;8(>+5%&#'+8#5*+5#(A#F+.*2(3(5#+, 877"#

NT;?91%#ZO"#

30#+I%1+?%#(A#U\#&;AA%1%05#2+)5%1;+>#87%);%8#'%1%#71%8%05#(0#%+)*#891A+)%#+0+>F8%&#A1(@#5*%#

&1F#891A+)%#8+@7>%8"##

/(@;0+0)%#(A#7+15;)9>+1#87%);%8#'+8#+88();+5%&#';5*#5*%;1#(1;?;0#NT;?91%#WO"#-+@7>%8#;8(>+5%&#

A1(@#*(87;5+>8#3#+0&#Q#@(85>F#)(05+;0%&#!I,#*-.*+ #+0&#!I,.$02.-3020+#NWY"ce#+0&#ZY"ce#;0#

*(87;5+>#3,#ZW"\e#+0&#ZY"Ze#;0#*(87;5+>#Q,#1%87%)5;I%>FO"#P*%#@(85#)(@@(0#2+)5%1;+#A(90&#

A1(@# *(87;5+># G# 8+@7>%8# '%1%#!I, +#$-($%&"0)*+#+0&#/I, +*:"0'0+, NZV"ce# +0&# U["Ue,#

1%87%)5;I%>FO"###

-5+7*F>()()) ;#?%0%1+>>F#&(@;0+5%&#(0#*(87;5+>#3#+0&#Q#891A+)%8#Ncce#+0&#aWe#(A#&1F#2;(A;>@#

)(@7(8;5;(0,#1%87%)5;I%>FO,#'*%1%+8#;0#*(87;5+>#G,#/#)0''*+, 877"#'%1%#&(@;0+05#Nc\e#(A#&1F#

2;(A;>@#)(@7(8;5;(0O"##

&

!)#55056,.'.)"-(5,30)-(+)($., <!D;@,#5#'&+0+,

P*%#71%I;(98#%`7%1;@%058#;0&;)+5%&#5*%#71%8%0)%#(A#@9>5;7>%#8%88;>%#2+)5%1;+>#87%);%8#(0#5*%#

891A+)%8#A1(@#&1F#*(87;5+>#891A+)%8"#-<=#'+8#98%&#5(#I;89+>;8%#5*%#71%8%0)%#+0&#)(@7>%`;5F#

(A#&1F#2;(A;>@8#A(1@%&#(0#5*%8%#891A+)%8"#-+@7>%8#I+1;%&#;0#5*%;1#)(@7(8;5;(0#+0&#71%8%0)%#

(A#@+51;`"#P*%8%#&1F#2;(A;>@8#A(1@%&#1+0&(@#)>985%18#(A#2+)5%1;+>#2;(A;>@#(0#891A+)%8#NT;?91%#

YO"##

#

-F=E>==FLJ #

3#2;(A;>@#;8#+#)(@7>%`#)(@@90;5F#(A#@;)1((1?+0;8@8#%@2%&&%&#;0#8%>AB71(&9)%&#%`51+)%>>9>+1#

7(>F@%1;)#@+51;`,#@+1L%&>F#&;AA%1%05#A1(@#5*%;1#7>+0L5(0;)#85+5%#%d9;I+>%05#iU\j "#=(85#2;(A;>@#

859&;%8#+1%#+88();+5%&#';5*#'%5#2;(A;>@8#8%88;>%#@;)1((1?+0;8@8#?1('0#;0#+d9%(98#*+2;5+58"#



$;55>%#+55%05;(0#*+8#2%%0#7+;&#5(#2;(A;>@8#?1('0#;0#&1F#%0I;1(0@%058,#&%87;5%#5*%;1#71%8%0)%#(0#

&1F#*(87;5+>#891A+)%8#iU[j "#P*%1%#;8#0(#85+0&+1&;8%&#@%5*(&#A(1#2;(A;>@#&%5%)5;(0#(0#891A+)%8#

iUZj"#J%I%15*%>%88,#+0#+771(+)*# '+8#&%I%>(7%&#5(# ;&%05;AF#5*%# 71%8%0)%# (A#&1F#2;(A;>@# (0#

*%+>5*)+1%#891A+)%8"#J(# I;+2>%#2+)5%1;+# '%1%#?1('0#A(>>(';0?#1;08;0?#&1F#891A+)%#8+@7>%8,#

89??%85;0?# 5*+5# 0(# 7>+0L5(0;)# 2+)5%1;+# '%1%# 71%8%05"# K('%I%1,# 2F# ;@@%18;0?# 5*%# 8+@7>%#

891A+)%8#;0#0951;%05#21(5*#+0&#A(>>(';0?#;0)92+5;(0,#'%#'%1%#+2>%#5(#&%5%)5#@9>5;7>%#2+)5%1;+>#

87%);%8#A1(@#5*%#891A+)%8,#+0&#8)+55%1%&#1+0&(@#@;)1(2;+>#2;(A;>@#'%1%#(28%1I%&#2F#-<="#

M0&%%&,#+>@(85#+>>#8+@7>%8#N[aeO#*+12(91%&#&1F#2;(A;>@8"#-;@;>+1#1%89>58#'%1%#(25+;0%&#2F#K9#

%5#+>"#;0#ZVUa,#'*( #)(0A;1@%&#5*%#71%8%0)%#(A#2;(A;>@#(0#YUbYY#N[WeO#*(87;5+>#891A+)%#8+@7>%8#

iUYj"# M5# ;8# )(0)%;I+2>%# 5*+5# 5*%# 1;08;0?# 85%7# ;0)>9&;0?# I(15%`;0?# @+F# *+I%# )(051;295%&# 5(#

&;8>(&?;0?# >((8%>F# +55+)*%&# 2+)5%1;+b2;(A;>@# iZVj"# 491#1%89>58# 8*('%&,# *('%I%1,# 5*+5# 5*%#

@+^(1;5F#(A#891A+)%8#2%+1#&1F#2;(A;>@8#5*+5#'%1%#0(5#1%@(I%&#(1#>((8%0#2F#5*%#@9>5;7>%#1;08;0?#

85%78"##

#

491#859&F#8*('8#85+7*F>()());#+0&#/#)0''*+ #877"#5(#2%#5*%#@+;0#2+)5%1;+>#?%0%1+#1%)(I%1%&#

A1(@#5*%#&1F#2;(A;>@8"#M5#'+8#89171;8;0?#5(#8%%#8(@%#I+1;+2;>;5F#2%5'%%0#*(87;5+>8#'*%1%2F#;0#

(0%# 859&F#*(87;5+>#/#)0''*+ #877"# '%1%# 5*%# &(@;0+05# 2+)5%1;+"#P*%8%# &;AA%1%0)%8# @+F#2%#

%`7>+;0%&#2F#*(87;5+>#8;k%,#+05;@;)1(2;+>#)(089@75;(0,#I%05;>+5;(0#+0&#7+5;%05#;0A%)5;(08,#8;0)%#

7+5;%058# 8*%&# 7+5*(?%08# (05(# 891A+)%8# +1(90&# 5*%@,#)>%+0;0?# +0&# &;8;0A%)5;(0# 1%?;@%08,#

'*;)*#';>>#;@7+)5#(0#8(;>;0?,#+0&#7(88;2>F#&;AA%1%0)%8#;0#5*%#;5%@#8+@7>%&#iZUj"#K%1%,#5*%#5*1%%#

*(87;5+>8#I+1;%&#;0#8;k%R#*(87;5+>8#3#+0&#G#+1%#UaVV#2%&#5%+)*;0?#*(87;5+>#;0#'+>%8#+0&#;0#

$(0&(0 ,#'*%1%+8#*(87;5+>#Q#;8#+#-)(55;8*#&;851;)5#?%0%1+>#*(87;5+>#';5*#aaV#2%&8"#/%5%1?%058#

+1%# 98%&# A(1# 1(95;0%# )>%+0;0?# ;0# +>># 5*1%%# *(87;5+>8,#+>5*(9?*# ;0# *(87;5+># 3,# 5*%1%# ;8#

71(7(15;(0+5%>F# ?1%+5%1# 98%# (A# )*>(1;0%B2+8%&# &;8;0A%)5+058"#3>># 5*1%%# *(87;5+>8# 95;>;8%&# +#

5%1@;0+>#)>%+0;0?#1%?;@%0#';5*#2>%+)*B5F7%#+?%058#A(1#+1%+8#%`7(8%&#5(#L0('0#7+5*(?%08#

89)*#+8#)+12+7%0%@+8%B71(&9);0?#<05%1(2+)5%1;+)%+%#NGE<O,#0(1(I;198,#1I,20440)0'.,#=6-3, #

S6<, #%5)"##:%#)+00(5#)(@@%05#(0#5*%#5F7%#(A#7+5;%058#(1#5*%;1#;0A%)5;(08#+8#5*+5#;0A(1@+5;(0#

'+8#0(5#)(>>%)5%&#&91;0?#5*;8#859&F"##/%87;5%#5*%8%#&;AA%1%0)%8,#;5# '+8#1%@+1L+2>%#5*+5#&1F#



2;(A;>@8#(0#5*%#8+@7>%&#891A+)%8#'%1%#';&%871%+&#+0&#5*+5#5*%1%#'+8#+#?((&#8;@;>+1;5F#(A#5*%#

&1F#2;(A;>@#@;)1(2;+>#)(@7(8;5;(0#A1(@#5'(#*(87;5+>8"#P*%#>()+>#%0I;1(0@%05#N912+0#K+"#191+>O#

)(9>&#+>8(#7>+F#8(@%#7+158"##T(1#%`+@7>%,#%`5%10+>#29;>&;0?#'(1L#*+8#2%%0#+88();+5%&#';5*#

;0)1%+8%&#09@2%1#(A#/#)0''*+ #87(1%8#;0#*%+>5*)+1%#A+);>;5;%8#iZZ,ZWj"#K%1%,#0(#%`5%10+>#29;>&;0?#

'(1L# '+8# 1%7(15%&#0%+1# (1# ';5*;0# *(87;5+># G# +5# 5*%# 5;@%# (A# 8+@7>;0?,# '*;)*# '(9>&# *+I %#

%`7>+;0%&#5*%#*;?*#>%I%>#(A#/#)0''*+ #877"#(28%1I%&"#

#

3@(0?#85+7*F>()())+>#;8(>+5%8#;&%05;A;%&,#!I,#*-.*+ ,,!I,+#$-($%&"0)*+#+0&#!I,.$02.-3020+#'%1%#

5*%#&(@;0+05#87%);%8"##=6-3#'+8#)9>591%&#A1(@#+#*;?*#71(7(15;(0#(A#8+@7>%8"#P*%#)>;0;)+>#1;8L#

+88();+5%&#';5*#5*;8#A;0&;0?#;8#F%5#5(#2%#&%5%1@;0%&"#3@(0?#/#)0''*+ #877",#5*%#71%I+>%05#87%);%8#

'%1%#/I #'0)%.504(-30+#+0&#/I,+*:"0'0+"#P*%8%#1%89>58#&;AA%1#A1(@#5*%#859&F#2F#K9#%5#+>"#;0#'*;)*#

0(#/#)0''*+ #877"#'%1%#1%7(15%&,#+>5*(9?*#5*%#+95*(18#+0+>F8%&#(0>F#8+@7>%8#A1(@#5*%#)1;5;)+>#

)+1%#%0I;1(0@%05#iUYj"#J%I%15*%>%88,#;5#;8#)>%+1#5*+5#)(@7(8;5;(0#(A#5*%#;8(>+5%&#2;(A;>@8#;8#+#

@;`591%#(A# %0I;1(0@%05+>,# 8L;0# +0&# ?95# @;)1(A>(1+,# ;0)>9&;0?# 7+5*(?%08"#P*%# )(@7>%`;5F# (A#

)(@7(8;5;(0# *+8# 2%%0# 1%7(15%&#A(1# 2;(A;>@# A1(@# &;AA%1%05# 891A+)%8,# +>5*(9?*# (I%1+>>#

)(@7(8;5;(0#&%7%0&8#(0#5*%#(2^%)5#8+@7>%&#iUYj"#491#859&F#8*('%&#8(@%#I+1;+2;>;5F#;0#5*%#

&%5+;>%&#)(@7(8;5;(0#(A#5*%#2;(A;>@#A(1#5*%#8+@%#(2^%)5#2%5'%%0#&;AA%1%05#*(87;5+>8"#K('%I%1,#

I+1;+2;>;5F# ;0# @;)1(2;+># )(@7(8;5;(0# &%)1%+8%&#2%5'%%0# &;AA%1%05# (2^%)58# A1(@# 5*%# 8+@%#

*(87;5+>"#M5#;8#>;L%>F#5*+5#%+)*#*(87;5+>#*+8#;58#('0#90;d9%#%0I;1(0@%05(@%,#'*;)*#;8#1%A>%)5%&#

;0#5*%#)(@7(8;5;(0#(A#2;(A;>@#(0#;5%@8#+0&#891A+)%8"#

##

:%#+0&#(5*%18#*+I%#0(5#+&&1%88%&#5*%#A(1@+5;(0#(A#)(@7>%`#&1F#2;(A;>@#(0#%0I;1(0@%05+>#

891A+)%8#;0#*%+>5*)+1%#8%55;0?8#iUW,UYj"##Q+)5%1;+>#851%88#89)*#+8#&%8;))+5;(0#+0&#%`7(891%#5(#

)*%@;)+>8# )+0#%0*+0)%#5*%#71(&9)5;(0# (A#%`51+)%>>9>+1#7(>F8+))*+1;&%8#iZYBZcj,# '*;)*# )+0#

71(5%)5#2;(A;>@8#A1(@#+&I%18%#)*%@;)+>#+0&#7*F8;)+>#%AA%)58#iZ],Z\j"#=(1%#(A#+#)(0)%10#;8#5*%#

1%7(15# (A# 5*%# ;0%AA%)5;I%0%88# (A# &;8;0A%)5;(0,# 0(5+2>F# )*>(1;0%B2+8%&# +?%058,# +?+;085# &1F#

2;(A;>@8,#+0&#*('#5*;8 #;@7+)58#(0#;0A%)5;(0#)(051(>#iUY,Z[j"#P*%#*;?*#71%I+>%0)%#(A#!I, #*-.*+ J#

+0&#=6-3#;0#7+15;)9>+1,#A1(@#&1F#2;(A;>@#A1(@#5*%#891A+)%8#8+@7>%&#+&&8#5(#5*+5#)(0)%10,#



8;0)%# =6-3# ;8# L0('0# 5(#2%#51+08@;55%&#5*1(9?*# %0I;1(0@%05+># )(05+@;0+5;(0# iWVj"# P*%#

71%8%0)%#+0&#51+08@;88;(0#(A#7+5*(?%08, ;0#&1F#2;(A;>@8#A1(@#*%+>5*)+1%#891A+)%8#'+11+058#

A915*%1#%`+@;0+5;(0# iWU,WZj"#P*%# 1;8L#+88();+5%&# ';5*#2+)5%1;+>#7+5*(?%08# 1%)(I%1%&# ;0#&1F#

2;(A;>@8#';5*#KG3M8#;8#F%5#5(#2%#&%5%1@;0%&"#-(@%#859&;%8#>;0L#5*%#891I;I+>#1+5%8#(A#2;(A;>@B

A(1@;0?# 851+;08# ';5*# 7%18;85%05# 0(8()(@;+># ;0A%)5;(08# +0&# (9521%+L8#iWW,WYj"# P*%# 1(>%# (A#

/#)0''*+ #877"#;0#71(5%)5;0?#2+)5%1;+>#7+5*(?%08#;0#2;(A;>@#A1(@#&;8;0A%)5;(0#+>8(#0%%&8#5(#2%#

+&&1%88%&#iWYBW\j"##

#

G(0)>98;(0#

491#859&F#71(I;&%8#@(1%#%I;&%0)%#5*+5#)(@7>%`#&1F#2;(A;>@8#)(05+;0;0?#2+)5%1;+>#7+5*(?%08#

+1%#I;159+>>F#90;I%18+>#(0#*(87;5+>#891A+)%8,#&%87;5%#1%?9>+1#)>%+0;0?#+0&#&;8;0A%)5;(0"#P*%8%#

&1F#2;(A;>@8#'%1%#8*('0#5(#())91#;0#)>985%18#(0#&;AA%1%05#@+5%1;+>8#+0&#'%1%#71%&(@;0+05>F#

A(1@%&#2F# f1+@B7(8;5;I%# 2+)5%1;+# +>5*(9?*# ())+8;(0+>#?)05."(:#)".- # 877"# '%1%# ;&%05;A;%&"##

H0>;L%#(5*%1#859&;%8,#'%#;&%05;A;%&#+#>+1?%#71(7(15;(0#(A#/#)0''*+, 877"#P*%#1(>%#(A#/#)0''*+ #877"#

;0#71(5%)5;0?#@;`%&#2;(A;>@#)(@@90;5F#A1(@#%0I;1(0@%05+>#)(0&;5;(08#+0&#&;8;0A%)5;(0#8*(9>&#

2%#A915*%1#;0I%85;?+5%&#iW\j"#3>5*(9?*#5*%8%#&1F#2;(A;>@8#+1%#)>%+1>F#*+12( 1;0?#7+5*(?%08,#5*%;1#

1(>%#;0#51+08@;88;(0#0%%&8#5(#2%#%85+2>;8*%&"#P*;8#;8#7+15;)9>+1>F#;@7(15+05#;0#I;%'#(A#5*%#A+;>;0?#

(A# &;8;0A%)5;(0# 5(# )(051(># 5*%8%# 2;(A;>@8# +0&# 5*%# ?%0%1+># +28%0)%# (A# 5%85;0?# +0&# 2;();&+>#

71(&9)58#)>+;@;0?#%AA;)+)F#+?+;085#&1F#2;(A;>@8"##

#

A")"%"21"0 &

#iUj#E92>;)#K%+>5*#<0?>+0&"#<0?>;8*#-91I%;>>+0)%#E1(?1+@@%#A(1#305;@;)1(2;+>#H5;>;8+5;(0#+0&#

6%8;85+0)%,#

*5578Rbb+88%58"792>;8*;0?"8%1I;)%"?(I"9Lb?(I%10@%05b97>(+&8b8F85%@b97>(+&8b+55+)*@%0

5v&+5+bA;>%bcaccUUb<-E3H6v1%7(15vZVU]"7&Ag#ZVU]#i+))%88%&#ZW#371;>#ZVU\j#

iZj#J+F>(1#J6,#3590#6,#t*9#J,#!9>+8+2+0+5*+0#!,#-+)*;0#-,#G*+55%1^%%,#%5#+>"#<85;@+5;0?#5*%#

291&%0#(A#+05;@;)1(2;+>#1%8;85+0)%R#+#8F85%@+5;)#>;5%1+591%#1%I;%'"#305;@;)1(2#6%8;85#M0A%)5#

G(051(>#ZVU\g]Ra\"#



iWj#J+5;(0+>#39&;5#4AA;)%"#6%&9);0?#*%+>5*)+1%#+88();+5%&#;0A%)5;(08#;0#*(87;5+>8#;0#<0?>+0&,#

*5578Rbb'''"0+("(1?"9Lb1%7(15b1%&9);0?B*%+>5*)+1%B+88();+5%&B;0A%)5;(08B;0B*(87;5+>8B;0B

%0?>+0&bg#ZVV[#i+))%88%&#UU#371;>#ZVU\j"#

iYj#J+5;(0+>#39&;5#4AA;)%"#P*%#@+0+?%@%05#+0&#)(051(>#(A#*(87;5+>#+)d9;1%&#;0A%)5;(0#;0#+)95%#

JK-#519858#;0#<0?>+0&,#*5578Rbb'''"0+("(1?"9Lb1%7(15b5*%B@+0+?%@%05B+0&B)(051(>B(AB

*(87;5+>B+)d9;1%&B;0A%)5;(0B;0B+)95%B0*8B519858B;0B%0?>+0&bg#ZVVV#i+))%88%&#UU#371;>#

ZVU\j"#

iaj#/+0)%1#-."#/(u8#+0&#/(0u58#A(1#*(87;5+>#)>%+0;0?"#G911#47;0#M0A%)5#/;8#ZVUcgZ[ RYUaBZW"#

icj #-;+0;#K,#:%8?+5%#6,#=+;>>+1&#.BC"#M@7+)5#(A#+05;@;)1(2;+>#';7%#)(@7+1%&#';5*#

*F7()*>(1;5%#8(>95;(0#(0#%0I;1(0@%05+>#891A+)%#)(05+@;0+5;(0#;0#+#*%+>5*)+1%#8%55;0?R#+#

&(92>%#)1(88(I%1#859&F"#3@#.#M0A%)5#G(051(>,#;0#71%88"#

i]j #/+0)%1#-.,#:*;5%#$T,#$+@2#.,#f;1I+0#<!,#6(2%158(0#G"#=%+891;0?#5*%#%AA%)5#(A#

%0*+0)%&#)>%+0;0?#;0#+#H!#*(87;5+>R#+#71(87%)5;I%#)1(88B(I%1#859&F"#Q=G#=%&#

ZVV[g]RZ\#

i\j #G+1%#s9+>;5F#G(@@;88;(0"#G+1%#s9+>;5F#G(@@;88;(0#;07+5;%05#8+5;8A+)5;(0#891I%F,#

*557Rbb'''"0*8)(0A%&"(1?b1%8(91)%8bL%FB85+5;85;)8B(0 B5*%B0*8g#ZVUc#i+))%88%&#UV#

.+09+1F#ZVU\j"#

i[j #/+0)%1#-"#P*%#1(>%#(A#%0I;1(0@%05+>#)>%+0;0?#;0#5*%#)(051(>#(A#*(87;5+>B+)d9;1%&#;0A%)5;(0"#

.#K(87#M0A%)5#ZVV[g]WRW]\B\a" #

iUVj#=;5)*%>>#Qf,#/+0)%1#-.,#30&%18(0#=,#/%*0#<"#6;8L#(A#(1?+0;8@#+)d9;8;5;(0#+0&#71;(1#

1((@#())97+0)FR#3#8F85%@+5;)#1%I;%'#+0&#@%5+B+0+>F8;8"#.#K(87#M0A%)5#ZVUag[URZUUB]"#

iUUj#!1+@%1#3,#-)*'%2L%#M,#!+@7A#f"#K('#>(0?#&(#0(8()(@;+>#7+5*(?%08#7%18;85#(0#

;0+0;@+5%#891A+)%8w#+#8F85%@+5;)#1%I;%'"#Q=G#M0A%)5#/;8#ZVVcgcRUWV"#

iUZj#E%1);I+>#-,#:;>>;+@8#/,#G((7%1#P,#6+0&>%#."#Q;(A;>@8#;0#;0A%)5;(0#71%I%05;(0#+0&#)(051(>R#

3#*%+>5*)+1%#*+0&2((L"#U85#%&"#<>8%I;%1g#ZVUY"#

iUWj#S;)L%1F#!,#/%I+#3,#.+)(@28#3,#3>>+0#.,#S+>%05%#E,#f(82%>>#M"#E1%8%0)%#(A#2;(A;>@#

)(05+;0;0?#I;+2>%#@9>5;1%8;85+05#(1?+0;8@8#&%87;5%#5%1@;0+>#)>%+0;0?#(0#)>;0;)+>#891A+)%8#

;0#+0#;05%08;I%#)+1%#90;5"#."#K(87#M0A%)5#ZVUZg\VRaZBa"#



iUYj#K9#K,#.(*+0;#!,#f(82%>>#M,#.+)(@28#3,#3>@+51(9&;#3,#:*;5%>%F#f#%5#+>"#M05%08;I%#)+1%#

90;5#%0I;1(0@%05+>#891A+)%8#+1%#)(05+@;0+5%&#2F#@9>5;&19?B1%8;85+05#2+)5%1;+#;0#2;(A;>@8R#

)(@2;0%&#1%89>58#(A#)(0I%05;(0+>#)9>591%,#7F1(8%d9%0);0?,#8)+00;0?#%>%)51(0#

@;)1(8)(7F,#+0&#)(0A()+>#>+8%1#@;)1(8)(7F"#.#K(87#M0A%)5#ZVUag[URWaBYY"#

iUaj#.(0%8#-<,#-*+&%#3$,#=)=+*(0#!/,#!%05#3/"#G(@7+1;8(0#(A#71;@%1#8%58#A(1#98%#;0#

+95(@+5%&#1;2(8(@+>#;05%1?%0;)#87+)%1#+0+>F8;8#(A#+d9+5;)#2+)5%1;+>#)(@@90;5;%8R#+0#

%)(>(?;)+>#7%187%)5;I%"#377>#<0I;1(0#=;)1(2;(>#ZVV]g]WRca[BcZ"#

iUcj#E+0+1(#J,#C9%0#E,#-+L+k9@%#P,#T(15;0+#E,#!1;)L+#$,#:;>&;0?,#E"#<I+>9+5;(0#(A#/J3#

A1+?@%05#8;k;0?#+0&#d9+05;A;)+5;(0#2F#5*%#3?;>%05#ZUVV#Q;(+0+>Fk%1"#G>;0#G*%@#ZVVVg#

YcRU\aUBW"#

iU]j #E%+18(0#!"#J(5%#(0#1%?1%88;(0#+0&#;0*%1;5+0)%#;0#5*%#)+8%#(A#5'(#7+1%058"#E1()%%&#

6(F+>#-()#$(0&(0#U[\aga\RZYVBZ"#

iU\j #G(85%15(0#.:,#$%'+0&('8L;#t,#G+>&'%>>#/<,#!(12%1#/6,#$+77;0B-)(55#K="#=;)1(2;+>#

Q;(A;>@8"#3009#6%I#=;)1(2;(>#U[[agY[R]UUBYa"#

iU[j #3>@+51(9&;#3,#K9#K,#/%I+#3,#f(82%>>#MQ,#.+)(@28#3,#.%08%0#-4#%5#+>"#3#0%'#&1FB

891A+)%#2;(A;>@#@(&%>R#30#%88%05;+>#5((>#A(1#%AA;)+)F#5%85;0?#(A#*(87;5+>#891A+)%#

&%)(05+@;0+5;(0#71()%&91%8"#.#=;)1(2;(>#=%5*(&8#ZVUagUU]RU]UBc"##

iZVj#!(2+F+8*;#K,#4%5*;0?%1#=,#P9(*F#=.,#E1()(7#f:,#Q+9%1#P:"#M@71(I%&#/%5%)5;(0#(A#

Q;(A;>@BA(1@+5;I%#Q+)5%1;+#2F#S(15%`;0?#+0&#-(0;)+5;(0R#3#E;>(5#-59&F"#G>;0#415*(7#6%>+5#

6%8"#ZVV[gYc]R#WcVBY"#

iZUj# K+F&%0# =!,# Q>(@# /:,# $F>%# <3,# =((1%# Gf,# :%;085%;0# 63"# 6;8L# (A# *+0&# (1# ?>(I%#

)(05+@;0+5;(0# +A5%1# )(05+)5# ';5*# 7+5;%058# )(>(0;k%&# ';5*# I+0)(@F);0B1%8;85+05#

%05%1()())98# (1# 5*%# )(>(0;k%&# 7+5;%058x# %0I;1(0@%05"# M0A%)5# G(051(># K(87# <7;&%@;(>#

ZVV\gZ[RUY[BaY"#

iZZj#Q+>@#=J/,# .91%%0#6,#P%(#G,#C%(*#3<.,#$;0#6PE,#/+0)%1#-.#%5#+>"#K(5#+0&#85%+@FR#

(9521%+L#(A#/#)0''*+,).-.*+ #;0#-;0?+7(1%#+88();+5%&#';5*#)(08519)5;(0#'(1L#+0&#>+90&1F#

71+)5;)%8"#.#K(87#M0A%)5#ZVUZg\URZZYBWV"#



iZWj#$(%2# =,#:;>)(`# $,#P*(10>%F# /,#f90 B=901(# .,#6;)*+1&8(0# K"# Q+);>>98# 87%);%8#

78%9&(2+)5%1%@;+#A(>>(';0?#*(87;5+>#)(08519)5;(0"#G+0#.#M0A%)5#G(051(>#U[[agUVRW]BYV"#

iZYj#=+)*+&(#M,#$(7%8#-E,#-(98+#3=,#E%1%;1+#=4"#3&+75;I%#1%87(08%#(A#8;0?>%#+0&#2;0+1F#

F+.*2(3(5#+,#.-*605(+# #+0&#D+)%.-0)%0#,)('0#2;(A;>@8#5(#2%0k+>L(0;9@#)*>(1;&%"#.#Q+8;)#

=;)1(2;(>#ZVVZgaZRYWyaZ"#

iZaj# G*+0?# :-,# K+>I%18(0# $."# 6%&9)%&# '+5%1# +I+;>+2;>;5F# ;0A>9%0)%8# 5*%# &F0+@;)8,#

&%I%>(7@%05,#+0&#9>51+8519)591+>#71(7%15;%8#(A#E8%9&(@(0+8#795;&+#2;(A;>@8"#.#Q+)5%1;(>#

ZVVWgU\aRcU[[yZVY"#

iZcj#Pz1%5?%0#M,#M>*+0B-90?91#<,#G(59L#3"#<AA%)58#(A#8*(15B5;@%#&1F;0?#(0#2;(A;>@B+88();+5%&#

2+)5%1;+"#300#=;)1(2;(>#ZVV]ga]RZ]]B\V"#

iZ] j#=+;>>+1&# .BC,# /%0F%1# -E"# <@%1?;0?# 2+)5%1;+># 1%8;85+0)%# A(>>(';0?#2;();&%# %`7(891%R#

8*(9>&#'%#2%#)(0)%10%&w#G*%@;#4??#ZVV[gZ]RZcB\" #

iZ\j#455%1#.3,#S;)L%1F#!,#:+>L%1#.P,#&%$+0)%F#E9>);0;#<,#-5((&>%F#E,#f(>&%02%1?#-/#%5#+>"#

-91A+)%B+55+)*%&# )%>>8,# 2;(A;>@8# +0&# 2;();&%# 898)%75;2;>;5FR# ;@7>;)+5;(08# A(1# *(87;5+>#

)>%+0;0?#+0&#&;8;0A%)5;(0"#.#K(87#M0A%)5#ZVUag\[RUcBZ]"#

iZ[j#3>@+51(9&;#3,#f(82%>>#MQ,#K9#K,#.%08%0#-4,#<87%&;&(#Q3,#P+*;1#-#%5#+>"#!"#$%&'()())*+,

#*-.*+ #&1FB891A+)%#2;(A;>@8#+1%#0(5#L;>>%&#2F#8(&;9@#*F7()*>(1;5%R#;@7>;)+5;(08#A(1#;0A%)5;(0#

)(051(>"#.#K(87#M0A%)5#ZVUcg[WRZcWB]V "#

iWVj#/+0)%1#-. "#M@7(15+0)%#(A#5*%#%0I;1(0@%05# ;0#=6-3#+)d9;8;5;(0R#5*%#)+8%#A(1#*(87;5+>#

)>%+0;0?"#$+0)%5#M0A%)5#/;8#ZVV\g\RUVUBUW"#

iWUj#!(I+)8B$;5@+0#3,#:(0?#!,#-*(^+0;+#!,#G+>>%1F#-,#S%+10)(@2%#=,#$%;8#."#/(#7*F8;);+08#

)>%+0#5*%;1#*+0&8w#M08;?*58#A1(@#+#)(I%15#(28%1I+5;(0+>#859&F"#.#K(87#=%&#ZVUcgUUR\cZB

Y"#

iWZj# G*%%8%@+0# !<,# /%0F%1# -E,# K(8%;0# M!,# :;>>;+@8# f.,# =+;>>+1&# .BC"# <I+>9+5;(0# (A# 5*%#

2+)5%1;);&+>#%AA;)+)F# (A#5*1%%#&;AA%1%05#+>)(*(>#*+0&#1928#+?+;085#a]# )>;0;)+># ;8(>+5%8#(A#

!"#$%&'()())*+,#*-.*+ "#.#K(87#M0A%)5#ZVV[g]ZRWU[BZa"#

iWWj#<87;0+>#E,#=+15;# -,#S;>+# ."#<AA%)5#(A#2;(A;>@#A(1@+5;(0# (0#5*%#891I;I+># (A#3);0%5(2+)5%1#

2+9@+00;;#(0#&1F#891A+)%8"#.#K(87#M0A%)5#ZVUZg#\VRURacBcV"#



iWYj#C%k>;#-,#455%1#.3"#/(%8#5*%#&;8)(I%1F#(A#2;(A;>@8#(0#&1F#*(87;5+>#%0I;1(0@%05+>#891A+)%8#

)*+0?%#5*%#'+F#'%#5*;0L#+2(95#*(87;5+>#&;8;0A%)5;(0w#.#K(87#M0A%)5#ZVUZg\URZ[ZBY"#

iWaj# K+F&98*L+# M,# =+1L(I+# J,# !;1;0+# S,# 35+0+88(I+# ="# 6%)911%05# 8%78;8# &9%# 5(#/#)0''*+,

'0)%.504(-30+"#.#f>(2#M0A%)5#/;8#ZVUZgYR\ZBW"#

iWcj#Q>9%#-,#-;0?*#-,#-+92(>>%#="#/#)0''*+,'0)%.504(-30+#2+)5%1%@;+R#A;I%#)+8%8#+88();+5%&#';5*#

;0&'%>>;0?#)%051+>#I%0(98#)+5*%5%18"#G>;0#M0A%)5#/;8#U[[agZVRcZ[BWW"#

iW]j#&%#Q(%1#3,#/;&%1;)*8%0#Q"#40#5*%#8+A%5F#(A#/#)0''*+,+*:"0'0+#+0&#/I,#3&'('0C*.4#)0.5+ R#+#

1%I;%'"#377>#=;)1(2;(>#Q;(5%)*0(>#U[[UgWcRUBY"#

iW\j#Q1;&;%1#3,#$%#G(d#/,#&%>#E;>+1#-+0)*%kBS;k9%5%#=,#3F@%1;)*#-,#=%F>*%9)#P,#=+;>>+1&#.BC#

%5#+>"##Q;(A;>@8#(A#+#/#)0''*+,+*:"0'0+#%0&(8)(7%#:/#;8(>+5%#5*+5#71(5%)5#!"#$%&'()())*+,

#*-.*+ #A1(@#7%1+)%5;)#+);&"#E$(-#4J<#ZVUZg]R%YYaVc#

#

@1C2(#*"94"+"230 &

3#I%1F#87%);+>#?1+5;59&%#5(#/18#$#698*5(0,#6#:%;8%1#+0&#E1(A"#<#=+*%05*;1+>;0?+@#A1(@#5*%#

-)*((>#(A#Q;(8);%0)%8,#G+1&;AA#H0;I%18;5F#A(1#5*%;1#*%>7#;0#6M-3BEG6#+0+>F8;8"#:%#'(9>&#+>8(#

>;L%#5(#5*+0L#/1#/90)+0#=9;1#+5#-)*((>#(A#<+15*#+0&#4)%+0#-);%0)%8,#G+1&;AA#H0;I%18;5F#A(1#

*;8#I+>9+2>%#*%>7#;0#+)d9;1;0?#-<=#;@+?%8#(A#*(87;5+>#8+@7>%8"##

#

D729'24 &

P*;8#71(^%)5#'+8#8977(15%&#A1(@#+#?1+05#N-6fbZVUcvV]bVVUO#A1(@#2F#5*%#K%+>5*)+1%#

M0A%)5;(0#-();%5F"#.#3#455%1#'(9>&#>;L%#5(#+)L0('>%&?%#8977(15#A1(@#5*%#J+5;(0+>#M085;595%#A(1#

K%+>5*#6%8%+1)*#K%+>5*#E1(5%)5;(0#6%8%+1)*#H0;5#NJMK6#KE6HO#;0#K%+>5*)+1%B388();+5%&#

M0A%)5;(08#+0&#305;@;)1(2;+>#6%8;85+0)%#+5#M@7%1;+>#G(>>%?%#$(0&(0#;0#7+150%18*;7#';5*#

E92>;)#K%+>5*#<0?>+0&#NEK<O,#+0&#5*%#M@7%1;+>#G(>>%?%#K%+>5*)+1%#P1985#JMK6#Q;(@%&;)+>#

6%8%+1)*#G%051%#NQ6GO"#

#

E(2)*'13&()&'23"%"03&



!#$%&'()*#;8#7+15>F#A90&%&#2F#f3=3#K%+>5*)+1%#$5&"#.#3#455%1#;8#+#)(089>5+05#5(#f3=3#

K%+>5*)+1%#$5&,#+0&#*+8#2%%0#+#)(089>5+05#5(#EA;k%1#;0#5*%#>+85#5*1%%#F%+18"##

# #



D'47%"&M&G>985%1#+0+>F8;8#(A#EG6B6M-3#2+0&8#(A#)9>591%8#1%)(I%1%&#A1(@#*(87;5+>#8+@7>%8#

NL%F2(+1&8#+0&#A(>&%18O"#P*%#8)+>%#?;I%8#5*%#8;@;>+1;5F#2%5'%%0#+#7+;1#(A#5'(#8+@7>%8#N;0#+#

1+0?%# (A# VBUVVe,# '*%1%# Ve# ;0&;)+5%8# 0(# )(11%>+5;(0,#+0&# UVVe# ;0&;)+5%8# )(@7>%5%#

)(0I%1?%0)%#;0#6M-3BEG6#71(A;>%8O"#6%&#&(58#;0&;)+5%#7+;18#(A#5*%#8+@%#8+@7>%8,#'*;)*#+1%#

0(5#5+L%0#;05(#+))(905#;0#+0+>F8;8"#

#

D'47%"&N&E%1)%05+?%# (A# 8+@7>%8# )(05+;0;0?# ?;I%0# 87%);%8# A(>>(';0?# /J3# +0+>F8;8# y#+>>#

8+@7>%8#7((>%&"#

#

D'47%"&O&/;AA%1%0)%# ;0# l&1Fm# 2;(A;>@# )(@7(8;5;(0# 2%5'%%0# *(87;5+>8"# ?5(B&:#)0''*+,

4'#K0"%.-3*+R#! ,#/#)0''*+, #3&'('0C*.4#)0.5+L, ! ,#/#)0''*+, #5"%-#)0+L#! J, /#)0''*+, ).-.*+L #! J,

/#)0''*+,'0)%.504(-30+L#! J,/#)0''*+,3.6#".-0*3L #! J,/#)0''*+,$*30'*+L#! J,/#)0''*+,+$IL#! J,/#)0''*+,

+*:"0'0+L#! J,/#)0''*+,"%*-0560.5+0+L#! J,!"#$%&'()())*+,#*-.*+L #! J,!"#$%&'()())*+,.$02.-3020+L#

! J, !"#$%&'()())*+, '*62.5.5+0+L # ! J, !"#$%&'()())*+, $#+".*-0L # ! J, !"#$%&'()())*+,

+#$-($%&"0)*+L#! J,!"#$%&'()())*+,M#-5.-0L #! J,NOPD=L! #

#

D'47%"&PQ#<`+@7>%8#(A#l&1Fm#2;(A;>@8#1%)(I%1%&#A1(@#891A+)%8g#@+?0;A;)+5;(0#{UV,VVV"#3O#+0&#

QO#E+5;%05#A(>&%18,#GO#7+5;%05#)*+;1,# /O#L%F2(+1&#L%F"#M@+?%8#(A#2;(A;>@8# '%1%#)(>(91%&# ;0#

7917>%#5(#*%>7#I;89+>;8+5;(0#+0&#)(051+85#98;0?#fJH#M@+?%#@+0;79>+5;(0#71(?1+@#NfM=E#Z"\O#

8(A5'+1%"#M@+?%8#'%1%#0(5#(5*%1';8%#+>5%1%&"#

# #



T;?"#U#

#

#



T;?"#Z#

#

#

# #



T;?"#W#

#

# #



T;?"#Y#

#

#

#

#

#

#



!"#$%&'&!"#$%&'(")*(+,#&(-./(0"1+&/,"%(/&2/.3+4 (,)(5!6(-.%%.3,)2(/,)',)2 &

!"#$%&'()*) !"#$%&'()+) !"#$%&'(),)
Sample 
number! Department/Ward! Sample 

type!
Regrowth 
(days)1!

Sample 
number! Department/ward! Sample 

type!
Regrowth 
(days)1!

Sample 
number!

Department/ 
Ward!

Sample 
type!

Regrowth 
(days)1!

1!

Gastroenterology!

folder! 1! 32!

Microbiology!

patient 
folder! 1! 52! Acute admission 

unit! keyboard! no 
regrowth2!

2!
wooden 

tray (food 
trolley)!

no 
regrowth2! 33!

patient 
folder! 1! 53!

Kidney and 
transplant! keyboard! 4!

3! hospital 
commode! 1! 34! patient 

folder! 1! 54!

Cancer services 
and 

haematological 
malignancies!

keyboard! 6!

4!
leather 
chair 

seating!
1! 35! patient 

folder! 1! 55!
Kidney and 
transplant!

keyboard! 1!

5!
fabric chair 

back 
support!

1! 36! patient 
folder! 4! 56! keyboard! 1!

6!

Trauma & 
Orthopaedics!

patient 
folder!

6! 37! patient 
folder!

5! 57!
Cardiology!

keyboard! 1!

7!
patient 
folder! 1! 38!

patient 
folder! 1! 58! keyboard! 7!

8! patient 
folder! 1! 39!

Biochemistry!

patient 
folder! 1! 59! Acute medicine! keyboard! 1!

9! patient 
folder!

1! 40! patient 
folder!

1! 60!
Haematology!

keyboard! 1!

10!
patient 
folder! 1! 41! Pharmacy!

patient 
folder! 1! 61! keyboard!

no 
regrowth2!

11! patient 
folder! 2! 42! General medicine! keyboa

rd! 1! ! ! ! !



12! patient 
folder! 1! 43! keyboa

rd! 1! ! ! ! !

13! ! patient 
folder!

1! 44! keyboa
rd!

1! ! ! ! !

14!
patient 
folder! 1! 45!

keyboa
rd! 1! ! ! ! !

15!
patient 
folder! 1! 46!

keyboa
rd! 1! ! ! ! !

16! Adult Intensive 
Care! keyboard! 1! 47! keyboa

rd! 1! ! ! ! !

17! keyboard! 1! 48! keyboa
rd!

1! ! ! ! !

18! keyboard! 1! 49!
keyboa

rd! 1! ! ! ! !

19! Acute Short Stay 
Medicine! keyboard! 2! 50! keyboa

rd! 1! ! ! ! !

20! keyboard! 1! 51! keyboa
rd! 1! ! ! ! !

21! keyboard! 2! ! ! ! ! ! ! ! !
22!

Gastroenterology!
keyboard! 4! ! ! ! ! ! ! ! !

23! keyboard! 1! ! ! ! ! ! ! ! !
24 keyboard! 4! ! ! ! ! ! ! ! !
25 

Nephrology 
!

keyboard! 6! ! ! ! ! ! ! ! !
26 keyboard! 9! ! ! ! ! ! ! ! !
27 keyboard! 1! ! ! ! ! ! ! ! !
28 

Trauma & 
Orthopaedics!

keyboard! 7! ! ! ! ! ! ! ! !
29 keyboard! 1! ! ! ! ! ! ! ! !

30 
sanitising 

bottle! 1! ! ! ! ! ! ! ! !

31 sanitising 
bottle! 1! ! ! ! ! ! ! ! !

7(5,#&(-./(+8/0,*,+9(+.(*&:&%.$&*(-.%%.3,)2(,)180"+,.)(,)(5!6;(



<(=.(/&2/.3+4(-.%%.3,)2(>(7?(*"9'(,)180"+,.)(


