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TELE-EXPERTISE SYSTEM BASED ON THE USE

OF THE ELECTRONIC PATIENT RECORD TO

SUPPORT REAL-TIME ANTIMICROBIAL USE
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Roxana Ologeanu-Taddei
University of Montpellier
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Objectives: The aims of this study are (i) to present the design of a tele-expertise system, based on the telephone and electronic patient record (EPR), which supports the
counseling of the infectious diseases specialist (IDS) for appropriate antimicrobial use, in a French University hospital; and (ii) to assess the diffusion of the system, the users’
adherence, and their perceived utility.
Methods: A prospective observational study was conducted to measure (i) the number and patterns of telephone calls for tele-expertise council, the number of initial and secondary
assessments from the IDS and multidisciplinary meetings; (ii) the clinicians’ adherence rate to therapeutic proposals by the IDS and the number of clinical situations for which the
IDS decided to move to bedside; and (iii) the perceived utility of the system by the medical managers of the most demanding departments.
Results: The review of patients’ records for 1 year period indicates that 87 percent of the therapeutic recommendations were fully followed. The adherence was high, despite the
IDS moving to the bedside only in 6 percent of cases. Medical managers of the most demanding departments considered the system to be useful. Moreover, 6,994 tele-expertise
notifications have been recorded into the EPR for 48 months.
Conclusions: The tele-expertise system is an original way to design information technology supported antimicrobial stewardship intervention based on the remote access to relevant
information by the IDS and on the traceability of the medical counseling for the clinicians.

Keywords: Tele-expertise, Electronic patient record, Design research, Antimicrobial stewardship

Inappropriate antimicrobial use has been described as the most

important preventable cause of drug resistance (1). Conse-

quently, antimicrobial stewardship programs (ASPs) were im-

plemented in several countries, aiming to provide prescribers

with up-to-date and pragmatic therapeutic recommendations

for prudent antibiotic prescribing (2). These recommendations

have been integrated into computer prescriber order entry and

electronic patient record (EPR), as contextual recommenda-

tion or as clinical decision support system (CDSS) (3;4). Most

CDSSs include automatic data processing for clinical decision

making in antimicrobial treatment, and some of them integrate

alerts to optimize antimicrobial dosing, or antimicrobial de-

escalation after empiric treatment, aimed for treatment moni-

toring (5). Nevertheless, recent literature shows that the benefits

of these systems are limited (4) and even disappointing because

they fail to take into account clinicians’ needs and workflows,

leading to poor engagement (6). Very few interventions report

predeployment analysis of clinicians’ decision-making process

to justify CDSS intervention design (6).

In sum, clinicians have to deal with three main difficulties.

First, it is difficult to know if the proposed recommendation

embedded into a CDSS fits the singular clinical situation of a

patient (7) and if the algorithm takes into account all the rele-

vant variables of the situation. Second, the starting or end time

of the treatment, depending on the severity of the disease and

related to the possibility to wait for a documentation strategy, is

difficult to determine. Third, the automatic alerts for prescrip-

tions could be excessive, nonpractical, and nonactionable be-

cause they cause numerous false-positive alerts, which requires

more attention to evaluate each alert before deciding to make

a prescription (3). Moreover, the time required to respond to

an alert for de-escalating therapy is not always the time needed

by clinicians to reach a medical decision. Thus, alerts cannot

replace good clinical judgment (3).

Historically, in many hospitals, clinicians informally used

to ask for the counsel of an infectious diseases specialist (IDS),

which may be informal. Because this activity is time costly for

the infectious disease department (IDD), telephone counseling

was developed and implemented. Thus, clinical situations for

the patients during a consultation can be appraised by telephone

or by the IDS moving to the patients’ bedside for complex sit-

uations (8). Generally, it was argued that telephone counseling

might be less effective than formal consultation and IDS con-

sultation to patients’ bedside (9), but it is not clear whether the

reason to move to the bedside is to access the patient’s record

or to allow physical examination of the patient.
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1=5(]RD4315(STUqaG(

*=( 6MM63B( 76( 0@<=3( 5I1=2;1D6( 5:( ;F17<4/6( 2;<3<J:6( 643( 5I1MM<;/6;B( 6=( 01;3<2:7<6;( 2@=3;6(

7I6/0<;<4/6( 63( 76( 0@4<3<N<4/6B( J:6( 71( 42<6=26( =6( 2@=4<436( 014( 46:76/6=3( ?( 6=;6D<43;6;( 564(

2@=P@=23<@=4( 2@=431=364( 5IFNF=6/6=34( @L46;N1L764B( /1<4( 2@=26;=6( FD176/6=3( 71(

2@==1<441=26(564(@LP634B(564(6=3<3F4(63(564(43;:23:;64(J:<(6C<436=3( ^J:<(2@=43<3:6=3( 76( ;F67B(

/1<4(06:N6=3(K3;6( <=@L46;N1L764a(63(06:N6=3(DF=F;6;( 764(FNF=6/6=34(J:6(=@:4(@L46;N@=4(
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^O<=D6;4( 63( 17G( STUqaG( -64( 6=3<3F4( ;F67764( 5@==6=3( 7<6:( ?( 564( FNF=6/6=34( 5:( M1<3( 5I:=6(

2@/L<=1<4@=(56(/F21=<4/64(5<34(j(21:41:C(l(@:(j(DF=F;13<M4(lB(/1<4(1:44<(56(2@=5<3<@=4(J:<(

06;/6336=3(@:(=@=(7I123<N13<@=(56(264(/F21=<4/64(^,;286;(UttHv(]814d1;(STUqv(O<=D6;4(63(17G(

STUqaG( ]<6=( J:I<7( =I6C<436( 014( 5I12260313<@=( 431=51;5<4F6( 5:( 2@=2603( 56( /F21=<4/6(

21:417(^,;286;( STUHaB( 31=3( 71( =@3<@=( 56( 21:417<3F( 643( 2@/076C6( 63( M1<3( 7I@LP63( 5I100;@2864(

5<MMF;6=364( ^O1;d:4( 1=5( +@X6( STUraB( 7I100;@286( 01;( 764(/F21=<4/64( 643( 26=3;176( 51=4( 76(

;F17<4/6(2;<3<J:6(J:<(46(2@=26=3;6(4:;(j(26(J:<(4:;N<6=3B(2@//6=3B(51=4(J:67764(2@=5<3<@=4(63(

0@:;(J:<(l(^!17d<=(63(17G(STUHaG(

*=(08<7@4@08<6(564( 42<6=264B(O1281/6;(63(17G( ^STTTa(6C07<J:6=3(J:6( 764(/F21=<4/64(j(0%$)

(+,1F#)#+)$I&/0'")F+q)0)&F$"+8$"+")-+8$()0?+,#)+%)F+q)(+8$)('1"'C'-0"#)&%+-$(()q+%o(3)

R&$-'C'-0//T)g)Q$-F0"'(8()0%$)$"#'#'$()0"6)0-#'@'#'$()+%10"'u$6)(,-F)#F0#)#F$T)0%$)&%+6,-#'@$)+C)

%$1,/0%)-F0"1$()C%+8)(#0%#)+%)($#<,&)#+)C'"'(F)+%)#$%8'"0#'+")-+"6'#'+"((l(^00G(S>qaG($6(2@=2603(

56(;FD:71;<3FB(J:<B(6=(42<6=264(4@2<1764B(5F01446(76(215;6(5I:=6(46:76(@;D1=<413<@=(^_6543;�/(

1=5(Z7<d@4d<(STUTaB(=6(46(/1=<M6436(014(56(/1=<9;6(/F21=<J:6B(5F36;/<=<436B(/1<4(/@=3;6(

J:I:=(/F21=<4/6(06:3(K3;6(123<NF(@:(=@=(?(3;1N6;4(5<MMF;6=364(2@=5<3<@=4(^]814d1;(STUqaG($64(

2@=5<3<@=4(5<364(j(2@=36C3:67764(l(06:N6=3(6C07<J:6;(0@:;J:@<(51=4(564(2@=36C364(5<MMF;6=34(

:=(/F21=<4/6(06:3(K3;6(@:(=6(014(K3;6(5F276=28F(63(5@==6;(7<6:(@:(=@=(?(:=(FN9=6/6=3G(

]RD4315( 63( 17G( ^STU`a( 0;@0@46=3( 5I<56=3<M<6;( 764( /F21=<4/64( DF=F;13<M4( 63( 764( 2@=5<3<@=4(

2@=36C3:67764( 564( FN9=6/6=34( @L46;NF4B( 6=( :3<7<41=3( 2@//6( 4:00@;3( 71( 5642;<03<@=( 564(

123:17<413<@=4(5I1MM@;51=264B(467@=(76(0;<=2<06(56(;F3;@5:23<@=(^O<=D6;4(1=5(#31=5<=D(STUuaB(

2I643>?>5<;6(01;(:=6(5F/1;286(100@;31=3(:=6(38F@;<6(6C07<213<N6(J:<(;62@=43;:<3(71(21:417<3F(

5I:=( 08F=@/9=6( 6=( <56=3<M<1=3( 76( 0;@2644:4( J:<( 1( DF=F;F( 7IFN9=6/6=3( @L46;NFG( -64(
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/F21=<4/64(06:N6=3(2@=26;=6;(7I1L46=26(56(J:67J:6(28@46B(71(;F17<3F(=IF31=3(014(7</<3F6(1:C(

;6713<@=4(6=3;6(564(FNF=6/6=34(@:(564(6=3<3F4(0@4<3<N6/6=3(4:;N6=:64G(]814d1;(1MM<;/6(1<=4<(

J:6(j(/0)%70/'#7)-+"('(#$)#+,#)0,#0"#)6E0?($"-$()J,$)6$)&%7($"-$()&+('#'@$()\(^]814d1;(UttVaG(

Q@:;(7I<77:43;6;B(O<=D6;4(�(#31=5<=D(0;6==6=3(564(6C6/0764(4</0764(56(71(0@;36(2@:06>M6:(=@=(

M6;/F6(J:<(1DD;1N6(76(M6:B(564(071=364(=@=(1;;@4F64(J:<(0F;<446=3(63(56(71(M123:;6(</01RF6(J:<(

M1<3(2@:06;(7IF7623;<2<3F(^O<=D6;4(1=5(#31=5<=D(STUuaG((

'@:4( 06=4@=4( J:I:=( 564( F7F/6=34( 276M4( 56( 7I100;@286( 01;( 764(/F21=<4/64B( J:<( 2@=4<436( ?(

2@/0;6=5;6(j(qFT)6'6)$@$"#)z)F0&&$"(l(^O<=D6;4(1=5(#31=5<=D(STUuaB(2@=26;=6(76(21;1239;6(

0@36=3<6776/6=3( D7<441=3( 5:( 281y=@=( j($@=5<3<@=4>O621=<4/64>&:32@/64(l( 5:( 215;6(

5I1=17R46(56(Q1X4@=(�(E<776R( ^Q1X4@=(1=5(E<776R(UttuaG(#67@=( 76( M@2:4(28@<4<B( 7Ij(6N6=3(�(lB(

2I643>?>5<;6(7I@:32@/6(5I:=(/F21=<4/6(,B(06:3(1<=4<(2@=43<3:6;(71(2@=5<3<@=(2@=36C3:6776(5I:=(

/F21=<4/6(]G(Q@:;(;60;6=5;6(7I6C6/076(56(71(0@;36(2@:06>M6:B(4<(7I1L46=26(56(M6;/63:;6(643(

:=( /F21=<4/6( J:<( 1DD;1N6( 76( M6:B( 71( J:643<@=( j(b8R( 5<5( 6N6=3( �( 81006=4(l( 06:3( 1:44<(

2@=26;=6;( 71( ;6286;286(564(/F21=<4/64(1R1=3(1L@:3<(?( 71<446;( 71(0@;36(2@:06>M6:(@:N6;36G(

Y@7d@MM(�(#3;@=D(1N1<6=3(5FP?(4@:76NF(264(>(Uut(>R0@386464(467@=(764J:67764(n#F$($)-+"6'#'+"()

0%$) '") C0-#) #F$)&%$($"-$)0"6)6$1%$$)+C)0-#,0/'u0#'+")+C)+#F$%)0CC+%60"-$(a)0()q$//)0()+#F$%)

8$-F0"'(8() 0%'('"1) C%+8) ?%+06$%) +%10"'u0#'+"0/) 0"6) $"@'%+"8$"#0/) (#%,-#,%$({( ^STUqB( 0G(

rSra3)!6(/K/6B( ]RD4315( 63( 17G( 1MM<;/1<6=3( J:6( j(#F$) ($#) +C) 0CC+%60"-$(a) 0%'('"1) C%+8) #F$)

%$/0#'+")?$#q$$")#F$)#$-F"+/+1T)0"6)#F$)0-#+%(a)'()+"/T)0)(,?($#)+C)#F$)C,//)($#)+C)8$-F0"'(8(3)

h$T+"6) #F$) 0CC+%60"-$() 0%$) 0((+-'0#$6) (+-'0/) 8$-F0"'(8() #F0#) 0%'($) C%+8) "+"<#$-F"'-0/)

+%10"'u0#'+"0/)(#%,-#,%$()m|n):")#F'()#T&$)+C)(#,6T)q$)'"-/,6$)#F$8)0()-+"#$I#�(^]RD4315(63(17G(

STU`B(0G(tSaG(
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,<=4<B( 4<( =@:4(=@:4( M@217<4@=4( 4:;( 7I6MM63( <//F5<13(56( 71( 3628=@7@D<6(51=4(:=(0;@2644:4(56(

3;1N1<7B( <7(643(0@44<L76(5I1MM<;/6;(J:6(263(6MM63(j(�(l(1(0@:;(/F21=<4/6( 7I123:17<413<@=(5I:=6(

1MM@;51=26G( #<( 7I@=( 4I<=3F;6446( 1:C( 2@=5<3<@=4( 2@=36C3:67764( 56( 26336( 123:17<413<@=B( <7( 643(

0@44<L76(56( 2@=4<5F;6;(J:6( 264( 2@=5<3<@=4( 4@=3(67764>/K/64( 76(j(�(l(5I1:3;64(/F21=<4/64B(

=@31//6=3(4@2<1:CB(J:I<7(46;1<3(0@44<L76(56(286;286;(01;(;F3;@5:23<@=G(-1(5<MM<2:73F(06:3(17@;4(

2@=26;=6;( 71( D;1=:71;<3FB( 76( 0F;</93;6B( 0@:;( 76J:67( <7( 2@=N<6=3( 56( ;6/@=36;( 71( 281y=6( 56(

7I1=17R46( 21:4176( 6=( M@=23<@=( 56( 7I:3<7<3FB( 71( 06;3<=6=26( 467@=( :=( @LP623<M( 5@==FG( Q@:;( 71(

L<@7@D<6B( 7I1=17R46( 564(/F21=<4/64( 643( =<28F6( @:( ;643;6<=36( 1:( 46<=( 56( 5<MMF;6=34( =<N61:C(

8<F;1;28<4F4( 5I1=17R46B( 6=( M@=23<@=( 5:( L64@<=B( 467@=( 76( 0;<=2<06( 5:( j(?+##+8'"1) +,#(l(

^O1281/6;(63(17G(STTTB(0G(Uqa(.( <7(=I643(014(=F26441<;6(56(56426=5;6( 4R43F/13<J:6/6=3(1:(

=<N61:(564(01;3<2:764(F7F/6=31<;64(56(71(08R4<J:6(J:1=3<J:6(0@:;(F3:5<6;(764(/F21=<4/64(56(

71(2@1D:713<@=(5:(41=D(@:(71(4R=38946(56(0;@3F<=64(?(01;3<;(56(7I,!'G((

-1(0;6/<9;6(0<6;;6(</0@;31=36(56(=@3;6(2@=43;:23<@=(38F@;<J:6(2@=4<436B(0@:;(100;F86=56;(

:=6(4<3:13<@=(2@/0@;31=3(:=(@:(07:4<6:;4(/<4M<34B(?(/@L<7<46;(264(2@=26034(5I123:17<413<@=4(

5I1MM@;51=264( 4@:4( 71( M@;/6( 5I:=6( 2@/L<=1<4@=( </07<J:1=3( 56( /:73<0764( 1236:;4( 63( 56(

/:73<0764(1MM@;51=264G('@:4(0;@0@4@=4(5@=2(51=4(71(0;@281<=6(4623<@=(:=6(=@:N6776(5FM<=<3<@=(

5:(/<4M<3(63(=@:4(/@=3;@=4(6=4:<36(51=4(71(56;=<9;6(4623<@=(2@//6=3(26336(5FM<=<3<@=(06;/63B(

?(01;3<;(56(7I<56=3<M<213<@=(56(5<MMF;6=34(/F21=<4/64(6=(2142156B(56(2@=26N@<;(:=(/@5976(56(

;F4@7:3<@=G((

L@Q!'BCA4334!KBDK4I8C1396189BD!5C!796G98!

p( 01;3<;( 564( 2@=26034( 5I1MM@;51=264( 63( 5I123:17<413<@=4( J:6( =@:4( 1N@=4( 0;F46=3F64B( =@:4(

0;@0@4@=4(5@=2(71(5FM<=<3<@=(4:<N1=36(5:(/<4M<3(.(
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!"$ 3/#;/)$ "#)$ *0$ ."4:".)/91$ .04$ 21$ K92$ .*2#/"24#N$ 0:)"24K#N$ 52"$ *0$ :937/10/#91$

%+0:)20*/#0)/91#=$ %+0:)20*/#0)/91#$ .04)/"**"#$ ")$ %"$ 191A0:)20*/#0)/91#$ %"$ 32*)/.*"#$

0;;94%01:"#$%2$#B#)<3"$%+"1)4".4/#"$K")$%"#$02)4"#$)":,19*9'/"#$%"$*+/1;9430)/91$2)/*/#&"#N$

.04$%"$32*)/.*"#$0:)"24#$1"$."43")$.0#$%"$ 4&0*/#"4$ *"#$97Y":)/;#$%+21$.49:"##2#$%+0;;0/4"#$

%911&$K92$%+21$'492."$%"$.49:"##2#$%+0;;0/4"#$/1)"4%&."1%01)#N$%"$;0\91$#0)/#;0/#01)">$

$6336(2@=2603:17<413<@=(/63(6=(FN<56=26(07:4<6:;4(21;123F;<43<J:64(5:(/<4M<3(.(

1)! Le misfit est, comme le propose Strong & Volkoff (2010), une perception par un 

acteur (ou un groupe d’acteurs) dont nous précisons l’objet. L’acteur (ou le 

groupe d’acteurs) fait l’expérience (domaine de l’empirique) que « la 

combinaison d’actualisations de multiples affordances ne permet pas de réaliser 

les objectifs d’un processus d’affaires » en fonction de sa (de leurs) perception(s) 

subjective(s) des objectifs du processus. 

2)! Cette perception peut être associée à une ou plusieurs des catégories identifiées 

dans la typologie proposée par Strong & Volkoff (2010). Pour un même 

processus d’affaires, certains groupes d’acteurs peuvent ne pas percevoir le 

misfit identifié par un autre groupe ou percevoir un misfit d’une tout autre 

catégorie (par exemple, un sous-groupe peut considérer que la situation est liée 

à la catégorie misfit de fonctionnalité pour une partie du processus, et un autre 

groupe considérer qu’il existe un misfit d’utilisabilité pour une autre partie du 

processus, etc.). 

3)! Le misfit est susceptible d’évoluer de façon dynamique en fonction du temps, 

des contraintes et de l’environnement. 
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4)! Le misfit peut varier en fonction des groupes d’acteurs, notamment du fait de 

leurs compétences, de leurs connaissances (perception des affordances) et de 

leurs objectifs. 

5)! Le critère permettant de considérer une situation de misfit peut concerner les 

différents objectifs d’un processus d’affaires, ceux-ci pouvant être partagés par 

un nombre plus ou moins grand d’acteurs. 

6)! L’unité d’analyse porte sur un processus ou groupe de processus d’affaires reliés 

à condition qu’ils soient interdépendants (le périmètre du misfit a 

volontairement été restreint de façon à pouvoir offrir une cohérence de l’unité 

d’analyse). 

7)! Les affordances de la technologie dans la définition proposée désignent à la fois 

les affordances du SE, mais aussi celles de l’ensemble des TI disponibles pour 

les utilisateurs venant supporter le processus d’affaires concerné. 

8)! Le misfit peut être la résultante d’un défaut d’affordance (la technologie ne 

permet pas de faire ce qui est attendu) ou d’un défaut d’actualisation (un 

utilisateur donné ne connaît pas la présence d’une affordance ou ne peut 

actualiser une affordance si un autre utilisateur n’a pas réalisé une autre tâche) 

ou une combinaison de l’ensemble. 

-1( M<D:;6(U( 4R=38F3<46( 71(5FM<=<3<@=(J:6(=@:4(0;@0@4@=4(0@:;(:=(0;@2644:4(5I1MM1<;64(63( 764(

06;2603<@=4(56(/<4M<3(6=3;6(:=(#*(63(:=(0;@2644:4(5I1MM1<;64(J:<(06:N6=3(6=(5F2@:76;G(
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Q@:;( 06;/633;6( :=6( 5642;<03<@=( M<1L76( 63( 6=( 5F5:<;6( 764( 1P:436/6=34( 4:42603<L764( 56(

3;1=4M@;/6;( 71( 2@/L<=1<4@=( 6C<431=36( 6=( :=6( =@:N6776( 2@/L<=1<4@=( ^;F4@:5;6( 76( @:( 764(

/<4M<34aB(=@3;6(/@5976(;60@46(4:;(71(01;3<2<013<@=(564(:3<7<4136:;4(63(7I<=36;N6=3<@=(5I:=(1D6=3(

5:( 281=D6/6=3G( -1( 0;@281<=6( 4623<@=( 1( 5@=2( 0@:;( @LP623<M( 56( 0;F2<46;( 76( 2@=2603( 56(

01;3<2<013<@=B(464(5</6=4<@=4(63(464(7</<364G(

qGH!*1!I1;89K9I189BD!546!1K84C;6!4D!IB68]97I3N74D8189BD!

O1P@;<31<;6/6=3(<44:64(564(F3:564(4:;(7I</07F/6=313<@=(564(E"B(764(5@==F64(6/0<;<J:64(4:;(71(

01;3<2<013<@=(4@=3(3;94(8F3F;@D9=64(63(3F/@<D=6=3(5:(21;1239;6(=@=(/@=@7<38<J:6(5:(2@=2603G(

-1(01;3<2<013<@=B(5FM<=<6(01;(764(123<N<3F4B(764(28@<C(63(764(12364(J:6(;F17<46=3(764(:3<7<4136:;4(1M<=(

56(0;@/@:N@<;(6MM<2126/6=3(76(5FN67@006/6=3(63(71(/<46(6=(h:N;6(5I:=(4R439/6(^]1;d<(1=5(

_1;3X<2d( UttVB( 0G( uHaB( 46( 5<43<=D:6(56( 7I</07<213<@=B( 5FM<=<6( 2@//6(:=(F313( 04R28@7@D<J:6(

3F/@<D=1=3(56(7I</0@;31=26(63(56(71(06;3<=6=26(0@:;(7I:3<7<4136:;(5I:=(=@:N61:(4R439/6(̂ ]1;d<(

1=5(_1;3X<2d(UtrtB(0G(`Uv(z:P171(STTqaG(Q@:;(1:31=3B( 264(=@3<@=4(4@=3(F3;@<36/6=3( 7<F64(63(
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01;M@<4( :3<7<4F64( 56( M1w@=( 4R=@=R/6( 51=4( 71( 7<33F;13:;6G( -@;4( 564( 081464( 56( 0;F>

</07F/6=313<@=(63(5I</07F/6=313<@=B(71(01;3<2<013<@=(06:3(2@=26;=6;(76(564<D=(@:(76(28@<C(5:(

7@D<2<67B(41(2@=M<D:;13<@=B(71(;F<=DF=<6;<6(564(0;@2644:4(?(3;1N6;4(71(/@5F7<413<@=B(71(D643<@=(56(

0;@P63(@:(6=2@;6(71(2@=5:<36(5:(281=D6/6=3(1N62(71(071=<M<213<@=(63(71(M@;/13<@=B(71(5<MM:4<@=(

564(2@==1<441=264(4:;(76(0;@5:<3(63(464(0@44<L<7<3F4(^z10067/1=(UttHv(O1;d:4(1=5(O1@(STTVv(

O2z66=(1=5():</1;164(Uttuv(Z633@=(63(17G(STTTaG(*776(06:3(46(5FM<=<;(4:;(:=(2@=3<=::/(6=3;6(

:=( =<N61:( <=M@;/13<MB( 2@=4:7313<M( @:( 2@771L@;13<M( ^!1/@51;1=( Utt`aG( *776( 06:3( K3;6( 4:<N<6(
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