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'//&8/&S! 2()%5)2+-&,&%*! .&! -+! 5',2'/+%*&! ,)%@(+-&! 5+-5)G8&! /+%/! /)4%+-! JQRK! DX&/*! 8%! &H+,&%!

.X+5G8)/)*)'%! (+2).&! G8)! /'800(&! ,')%/! .X+(*&0+5*/! .8/! +8! ,+*@()&-! '(*A'2@.)G8&! '8! +8*(&/! 5'(2/!

@*(+%4&(/! 2'/*Z*(+8,+*)G8&/! ,@*+--)G8&/! 2+(! (+22'(*! 3! -XJQRK! E+%/! -&! 5'%*&H*&! .X8%! *(+8,+*)/,&!

+B&5! 0(+5*8(&S! -&/! 0(+4,&%*/! '//&8H! /'%*! 2-8/! 0+5)-&,&%*! )%.)B).8+-)/+1-&/! &*! -&/! *(+)*/! .&! 0(+5*8(&!

,)&8H!.@0)%)/!-+!*A@(+2&8*)G8&!'2@(+*')(&!&/*!+)%/)!48).@&!.&!0+['%!/'8B&%*!2-8/!&H2-)5)*&K!!

!

!

!
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$% &'()*!+),-.,+'/.0/!)121+1/!

!

34*/+1*(5*67)'+0! 7'//18-,6+0! 7-! 906*-! 0/+! -60! 2,+5*:*9'0! 7*6+! :,! ;)18-06(0! ,-9.06+0! (50<! :0/!

06;,6+/!0+!:0/!=0-60/!,7-:+0/>!2)*?,?:0.06+!06(*)0!-60!;*'/!7-!;,'+!70!:4'6+06/';'(,+'*6!70!:,!2),+'8-0!

/2*)+'@0%!3,!(,-/0!0A,(+0!70!(0++0!2,+5*:*9'0!)0/+0! '6(*66-0>!.,'/! :0/!.'()*B+),-.,+'/.0/!)121+1/!

0/+!:41+'*:*9'0!:,!2:-/!/*-@06+!)0+06-0%!C:!/4,9'+!74-60!2,+5*:*9'0!7-!=0-60!,7*:0/(06+>!/0!2)1/06+,6+!

,@0(!70/!7*-:0-)/>!2,);*'/!-6!12,6(50.06+!D(*)2/!1+),690)E>!0+!70/!?:*(,90/!'6+0).'++06+/%!F,)0.06+!

':! 20-+! /4,9')! 74-60! 71(*-@0)+0! ;*)+-'+0! (50<! -6! 06;,6+! ,/G.2+*.,+'8-0>! 7,6/! (0! (,/>! ':! ;,-+!

19,:0.06+!1@*8-0)!-60!'))19-:,)'+1!74*//';'(,+'*6>!06!2,)+'(-:'0)!/'!:4,6*.,:'0!/'H90!7,6/!-60!<*60!

6*6!2*)+,6+0!D##>#IE%!

J6! 7'/+'69-0! :0/! */+1*(5*67)'+0/! 7-! (*.2,)+'.06+! .*G06>! ,6+1)'0-)! D06! ,@,6+! 70! :,! :'960! 70!

K:-.06/,,+E>!0+!2:-/!),)0/!2*/+1)'0-)!D(0!/*6+!/*-@06+!70/!@,)',6+0/!74*//';'(,+'*6E%!3,!;*).0!:,!2:-/!

;)18-06+0!0/+!:4*/+1*(5*67)'+0!7-!(*.2,)+'.06+!.*G06>!,-!6'@0,-!70!:,!2*)+'*6!:,+1),:0!7-!(*67G:0!

.17',:%!

30/! ),7'*/! /+,67,)7! ,@0(! '6('706(0! 70! ;,(0>! 70! 2)*;':! 0+! 70! :41(5,6()-)0! '6+0)(*67G:'0660!

D2)*(-?'+-/>! 906*-! ;:1(5'! L! $MBNMOE! 20).0++06+! 70! 2*)+0)! :0! 7',96*/+'(>! ':! ;,-+! 19,:0.06+! ;,')0! -6!

(:'(51!7-!906*-!(*6+)*:,+1),:!7-!;,'+!70!:,!;)18-06(0!70/!,++0'6+0/!?':,+1),:0/%!

P';;1)06+/!/+,70/!),7'*:*9'8-0/!*6+!1+1!71()'+/!DK07*-0::0E!Q!

 C.,90!),7'*!(:,')0!/*-/!(5*67),:0!

 R),9.06+!*//0-A!,@0(!/18-0/+)0!

 C.,90!7-!;),9.06+!06!9)0:*+!

 R),9.06+!*//0-A!:'?1)1!7,6/!:4,)+'(-:,+'*6!

34CF&!0/+! )1,:'/10!,@0(!70/! /18-06(0/!70! +G20!!S!(,)+':,90!T!2*-)! )0(50)(50)!70/!,)9-.06+/!2*-)!

:4'6/+,?':'+1!74-6!;),9.06+!0+!@1)';'0)!:4'6+19)'+1!7-!(,)+':,90!,)+'(-:,')0%!30/!()'+H)0/!74'6/+,?':'+1!60!

/*6+!2,/!(*6/06/-0:/>!:,!+,'::0!7-!;),9.06+!/0.?:0!U+)0!:4-6!70!(0/!()'+H)0/%!P0!V.0+!0+!,:!2)*2*/06+!

N! ()'+H)0/! 8-'! /'! ':/! /*6+! 2)1/06+/! 06/0.?:0! /'9606+! :4'6/+,?':'+1!Q! :'960! 5G20)! WI! 06+*-),6+! :0!

;),9.06+>! XG/+0! /*-/! :,! :1/'*6! DYZ..E>! ;'//-)0! 0+! 71;0(+! ;*(,:! 7-! (,)+':,90! ,)+'(-:,')0! D##E%! 30/!

/18-06(0/!70! +G20!$P!W)-0!R'/2! /*6+! 2,)+'(-:'H)0.06+! 20);*).,6+0! 2*-)! :41+-70! ;'60!7-! (,)+':,90!

,)+'(-:,')0>!0+!70/!/'960/!74'6/+,?':'+1%!

34,)+5)*!/(,660)!0+!:4,)+5)*!CF&!64*6+!2,/!74'67'(,+'*6!06!217',+)'0%!!

[50<! :406;,6+>! :0! )'/8-0! 74'6/+,?':'+1! 0/+! .*'6/! '.2*)+,6+! 8-0! (50<! :4,7-:+0>! 0+! :0/! (5,6(0/! 70!

9-1)'/*6! /,6/! (5')-)9'0! /*6+! 2:-/! 9),670/%! \6! (,/! 70! :1/'*6! /+,?:0>! /,6/! ;),9.06+! :'?)0>! (50<! -6!

2,+'06+!7*6+!:0!(,)+':,90!(*6=-9,:!0/+!*-@0)+>!-6!+),'+0.06+!(*6/0)@,+0-)!0/+!:,!)H9:0%!
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$% !&'(!)'*+,-./,0*(!/0(!')1)23(1(0(!41.!05+26(1)'+2,0(7!80!+*'-+,15!

!

90! (358*1:0! 8;<(=118! >-2/'++0*! 0(+! .50! 05+26(1)'+2,0! 80! +*'-+,15! 80! /;,5(0*+,15! 8.! +05815!

)'+0//',*0!(.*!/'!+.?6*1(,+6!+,?,'/0!'5+6*,0.*0!815+!/0!8,'=51(+,-!0(+!'@'5+!+1.+!-/,5,A.0%!&20B!/;05C'5+!

80! DD! E! D$! '5(F! /'! GGH! 5;0(+! )'(! 05-1*0! 1((,C,60F! 0+! .50! /6(,15! -'*+,/'=,50.(0! )0.+! (0! )*18.,*0!

4+*'-+,15(! *6)6+60(7%! 90! 8,'=51(+,-! 0(+! -/,5,A.0! 0+! '.-.50! ,:'=0*,0! 5;0(+! 56-0((',*0%! I0! )/.(!

*'8,1/1=,A.0:05+! /'! GGH! '! 80(! '()0-+(! 8,CC6*05+(! 05! C15-+,15! 80! /'! :'+.*'+,15!J! /0! 513'.!

8;1((,C,-'+,15!)0.+!K+*0!,**6=./,0*F!C*'=:05+6!4#7%!!

L50!'@./(,15!C*'-+.*0!80!/'!GGH!)0.+!)'*!-15+*0!(.*@05,*!/1*(!8;.5!+*'.:'+,(:0!@,1/05+!'@0-!:,(0!

05! +*'-+,15! ?*.+'/0! 8.! +05815! )'+0//',*0%! 90! )/.(! (1.@05+! /0! 8,'=51(+,-! 0(+! 6@,805+! (.*! /0(!

*'8,1=*')2,0(!8.!=051.!80!)*1C,/!A.,!:15+*05+!.50!'@./(,15!80! /'! +.?6*1(,+6! +,?,'/0!'5+6*,0.*0%!90!

+*',+0:05+!0(+!'/1*(!/0!)/.(!(1.@05+!-2,*.*=,-'/%!M5!-'(!80!81.+0!4(,:)/0!86-1//0:05+!')1)23(',*0!E!

:,5,:'7!/;NOP!)0*:0+!80!C',*0!/0!8,'=51(+,-!0+!/0!?,/'5!/6(,1550/!-1:)/0+!80!/;'*+,-./'+,15!4Q7%!!!

9'!:'/'8,0! 80! >,58,5=!9'*(05! R125(15! 0(+! )/.(! *'*0F! 0+! 0(+! /;6A.,@'/05+! 80! /'!:'/'8,0! 8;<(=118!

>-2/'++0*!'.!5,@0'.!80!/;,5(0*+,15!!8.!+05815!)'+0//',*0!E!/;0S+*6:,+6!,5C6*,0.*0!80!/'!)'+0//'%!

NN!9'!)'+21/1=,0!,5C0-+,0.(0!

&1::0!+1.+0!'*+,-./'+,15F!/0!=051.!)0.+!K+*0!/0!(,T=0!8;.50!,5C0-+,15!J!1(+61:36/,+0!',=.0F!'*+2*,+0!

(0)+,A.0F!1(+61:36/,+0!-2*15,A.0%!90!?.+!80!/;,:'=0*,0!0(+!80!-15C,*:0*!/'!(.(),-,15!-/,5,A.0!0+!80!

-15C,*:0*!0+!80!/1-'/,(0*!.50!'++0,5+0!1((0.(0F!.5!'?-T(F!0+!/;6)'5-20:05+!'*+,-./',*0!4D#7%!

M5! -'(! 80! (.(),-,15! 8;1(+61:36/,+0F! 80@'5+! .5! =051.! -2'.8! 0+! 81./1.*0.SF! *1.=0F! .50! NOP! 0(+!

*6'/,(60! 05! .*=05-0%! &;0(+! /'! :6+2180! 8;,:'=0*,0! /'! )/.(! (05(,?/0F! 0+! /'! (-,5+,=*')2,0! 5;0(+! )/.(!

,58,A.60! /1*(A.0! /0! (,+0! '5'+1:,A.0! 80! /;'++0,5+0! ,5C0-+,0.(0! 0(+! ?,05! ,805+,C,6F! -0! A.,! 0(+! )'*C1,(!

8,CC,-,/0!-20B!/0!)0+,+%!L5!0S':05!-,?/6F!*6'/,(6!)'*!.5!1*+21)68,(+0!)68,'+*0!'.=:05+0!('!()6-,C,-,+6%!

9'! )'*+,-./'*,+6! 80! /;,5C0-+,15! 1(+61'*+,-./',*0! 80! /;05C'5+! 0(+! /0! *,(A.0! 80! (6A.0//0(!J! +*1.?/0! 80!

-*1,(('5-0!/1-'/,(6F!'*+2*1(0!)*6-1-0F!56-*1(0U!9;NOP!0(+!*6'/,(60!80!)/.(!05!)/.(!+V+!)'*!*'))1*+!E!

/'!(.*@05.0!80(!(3:)+V:0(%!

9;'++0,5+0! 1((0.(0! :6+')23(',*0! '@0-! 0S+05(,15! @0*(! /;6),)23(0! '))'*'W+! 05! 23)0*! (,=5'/! G#F!

+1.X1.*(! ?,05! @,(,?/0! 05! >GNO! 0+! )0*:0+! 80! =.,80*! /0! =0(+0! -2,*.*=,-'/%! 9;6)'5-20:05+! ,5+*'Y

'*+,-./',*0F!/;,5C,/+*'+,15!80(!)/'5(!:.(-./',*0(!)6*,Y'*+,-./',*0(!0+!8;6@05+.0/(!'?-T(!(15+!6='/0:05+!!

?,05!,805+,C,6(!(.*!/0(!(6A.05-0(!(+'58'*8(!0+!')*T(!,5X0-+,15!80!='81/,5,.:%!!<5!(1./,=50!6='/0:05+!

/;,5+6*K+! 80(! (6A.05-0(! ZI! 05! )1586*'+,15! >GNO! A.,! )0*:0++05+! .50! 6+.80! )*6-,(0! 80! /;1(F! 80! /'!

:10//0!1((0.(0F!80(!0()'-0(!'*+,-./',*0(!0+!80(!+,((.(!:1.(%!

N/! C'.+! 51+0*! /;6:0*=05-0! 80!Kingella kingae! -1::0! '=05+! ?'-+6*,05! )'+21=T50! *0()15('?/0! 80(!

,5C0-+,15(!1(+61'*+,-./',*0(! 80(! 05C'5+(! 80!:1,5(!80!#! '5(F! 8'5(! -0++0! +*'5-20!8;[=0! ,/! 80@'5-0! /0!

Staphylococcus aureus%!I.!)1,5+!80!@.0!80!/;,:'=0*,0F!,/!0(+!*0()15('?/0!80!/6(,15(!)/.(!C*.(+*0(!A.0!

/0!(+')23/1-1A.0F!'@0-!.50!,5+05(,+6!:1,58*0!80!/;'++0,5+0!80(!+,((.(!:1.(%!!
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$%&!'&()'*+),-(%&!&./0-1.%&!&%!23)&%4(%4(!&'.&!,0!5'3*%!67.4%!,08.4%!'&&%.&%!*)(029+&0-3%!:0/8;&!

6%! <3'6-%=>! 6'4(! ,%&! ,-*-(%&! &'4(! 4%((%&?! $7@AB! 2%3*%(! .4! /-,04! 6%&! ,-*-(%&! 6%! ,70((%-4(%>! %(! &'4!

%C(%4&-'4?!

!

$%&! '&()'*+),-(%&! 893'4-D.%&! &'4(! ,%! 2,.&! &'.E%4(! ,%! 3)&.,(0(! 67.4%! '&()'*+),-(%! 0-1.%!

-4&.55-&0**%4(!(30-()%?!$7-*01%!(+2-D.%!%&(!8%,,%!67.4!&)D.%&(3%!'&&%.C>!5301*%4(!'&&%.C!8'46%4&)!

&)203)!6%!,7'&!06F08%4(?!$%&!8'4&(3.8(-'4&!'&&%.&%&!2%.E%4(!G(3%!%C./)304(%&?!H4!@AB>!,%!&)D.%&(3%!

%&(! %4! 9+2'! &-140,! %4! IJ! %(! IK>! &04&! 3%90.&&%*%4(! 023;&! -4F%8(-'4! 6%! 106',-4-.*?! $%! &8044%3! 0!

)10,%*%4(!&0!2,08%!604&!8%((%!-46-80(-'4!&2)8-5-D.%!670((%-4(%!893'4-D.%>!2'.3!*-%.C!E-&.0,-&%3!,%&!

3%*04-%*%4(&!6%!,0!8'3(-80,%!%(!,%&!022'&-(-'4&!2)3-'&()%&?!

!

$703(93-(%! &%2(-D.%! 2%.(! &.3E%4-3! L! ('.(! M1%>! -,! &701-(! 67.4%! .31%48%! 803! ,0! 23)&%48%! 6%! 2.&! 604&!

,703(-8.,0(-'4!%&(!L!90.(!3-&D.%!2'.3!,%!803(-,01%!03(-8.,0-3%?!$%!23'4'&(-8!5'48(-'44%,!%&(!8'33),)!L!,0!

302-6-()!6%!,0!23-&%!%4!89031%>!,%&!8'*2,-80(-'4&!L!,'41!(%3*%!)(04(!.4%!03(93'&%!23)8'8%?!

$%!/.(!6%!,7-*01%3-%!%&(!89%389%3!.4%!0((%-4(%!'&&%.&%!0&&'8-)%!:'&()'*+),-(%=?!

!

@@@!!N0(9','1-%!-45,0**0('-3%!

$'3&! 6%! ,0! 23)&%4(0(-'4! 6%&! 23%*-%3&! &+*2(O*%&>! ,%! 6-014'&(-8! 6-55)3%4(-%,! &%! 2'&%! 0E%8! .4%!

-45%8(-'4>!.4%!(.*%.3!'.!.4%!20(9','1-%!5'80,%?!$0!306-'!&(046036!2%3*%(!6%!50-3%!,%! (3-!203*-!8%&!

6-014'&(-8&?!$0!23)&%48%!6%!1)'6%&>!67.4!2-48%*%4(!6%! ,7-4(%3,-14%>!'.!67.4%!'&()'2)4-%! &'4(!6%&!

),)*%4(&! 8,0&&-D.%&>! -*2'3(04(&>! *0-&! 303%*%4(! 23)&%4(&! ,'3&! 6%! ,0! 3)E),0(-'4! 6%! ,0! *0,06-%?!

P,0&&-D.%*%4(!,0!23)&%4(0(-'4!-4-(-0,%!%&(!.4!)20489%*%4(!-4(30Q03(-8.,0-3%!0&2)8-5-D.%?!

$703(93-(%!F.E)4-,%!-6-'20(9-D.%!%&(!,0!2,.&!53)D.%4(%!6%&!03(93'20(9-%&!893'4-D.%&!6%!,7%4504(?!

A06-','1-D.%*%4(! ,%&! &-14%&! E'4(! 67.4%! (.*)508(-'4! 03(-8.,0-3%>! L! ,0! 6)*-4)30,-&0(-'4! '&&%.&%!

:23%404(!2035'-&!,70&2%8(!6%!/046%&!8,0-3%&!*)(029+&0-3%&!0.!4-E%0.!6.!1%4'.=>!%(!L!6%&!6%&(3.8(-'4&!

'&&%.&%&?!

$%&!5'3*%&!*'4'!03(-8.,0-3%&!2'&%4(!,%!23'/,;*%!6.!6-014'&(-8!6-55)3%4(-%,>!0,'3&!D.%!,%&!5'3*%&!L!

6)/.(!2',+!03(-8.,0-3%&!2'&%4(!*'-4&!6%!D.%&(-'4&?!$%!1%4'.!%&(!(3;&!&'.E%4(!0((%-4(!604&!,%&!5'3*%&!

*'4'!03(-8.,0-3%&?!$7@AB!%&(! (3;&! -4()3%&&04(%!604&! ,%!8063%!6.!6-014'&(-8!6-55)3%4(-%,!%(!*'4(3%30!

.4!)20489%*%4(!-4(30Q03(-8.,0-3%!0E%8!.4%!23-&%!6%!8'4(30&(%!6%!,0!&+4'E-0,%!D.-!%&(!)20-&&-%?!P%((%!

-*01%3-%!6%!6)203(!47%&(!20&!&2)8-5-D.%>!*0-&!-,!50.(!&0E'-3!)E'D.%3!,%!6-014'&(-8?!!

$7@AB! 8'32&! %4(-%3! 8'440R(! 6%&! 6)E%,'22%*%4(&! -4()3%&&04(! %(! &%*/,%! .4! '.(-,! 23'*%((%.3! 0.!

*'*%4(! 6.! 6-014'&(-8! 2'.3! 89%389%3! .4%! 0((%-4(%! -4530! 8,-4-D.%>! %(! 604&! ,%! 8063%! 6.! &.-E-! %(! 6%!

,7)E0,.0(-'4! &'.&! (30-(%*%4(! :JS=?!$%&! &)D.%48%&!#T!%4!2'46)30(-'4!UI@A!&'4(!.4%!0,(%340(-E%!0.!
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$%&'&(&)*! ()+,,-./*! 0(&%&1+)*,! 23! *'! 425678! +$$&%'+1'! /1! $&'*1'-*)! 9*! %*(&1,'%/('-&1,!

:/)'-$)+1+-%*,;!

<=&,'>-'*! (?%&1-./*! :/)'-@&(+)*! %>(/%%*1'*! 0ABC67! *,'! $&,,-D)*:*1'! /1*! @&%:*! -1(&:$)E'*! 9/!

4FGHA8! %+%*! (?*I! )=*1@+1';! ! 5)! ,=+J-'! 9*! )>,-&1,! %>(-9-K+1'*,8! :/)'-@&(+)*,8! +/! 1-K*+/! 9*,!

:>'+$?L,*,!9*,!&,!)&1J,8!$%E,!9/!(+%'-)+J*!9*!(&1M/J+-,&1!N!'-D-+8!'-*%,!-1'*%1*!9*,!()+K-(/)*,8!@-D/)+8!

@>:/%;! 5)! ,=+J-'! 9=/1*! )>,-&1! :>'+$?L,+-%*! )L'-./*;! O1! (+,! 9*! 9>(&/K*%'*! 9=/1*! )>,-&1!

,L:$'&:+'-./*8!-)!@+/'!(?*%(?*%!9=+/'%*,!)>,-&1,!+,L:$'&:+'-./*,!056C!(&%$,!*1'-*%8!,(-1'-J%+$?-*7!

<+! ,L1&K-'*! K-))&1&9/)+-%*! ! *,'! /1*! $+'?&)&J-*! $%&)-@>%+'-K*! D>1-J1*! 9*! )+! ,L1&K-+)*!

?-,'&)&J-./*:*1'!(+%+('>%-,>*!$+%!)+!$%&)-@>%+'-&1!9*!(*))/)*,!:&1&1/()>*,!+,,&(->*,!P!9*,!(*))/)*,!

J>+1'*,!$)/%-1/()>*,!*'!P!9*,!,-9>%&$?+J*,;!<=>'-&)&J-*!9*!(*''*!$+'?&)&J-*!%*,'*!:>(&11/*;!O))*!*,'!

%+%*!(?*I!)=*1@+1'8!,&1!$-(!9=-1(-9*1(*!,*!,-'/+1'!$)/'Q'!K*%,!)+!./+'%-E:*!9>(+9*;!R*/S!@&%:*,!,&1'!

9>(%-'*,!N! )+! @&%:*!9-@@/,*!*'! )+! @&%:*! )&(+)-,>*;!<+! @&%:*!9-@@/,*!*,'!(+%+('>%-,>*!$+%!/1*!+''*-1'*!

)+%J*! 9*! )+! ,L1&K-+)*! +%'-(/)+-%*8! $+%@&-,! '&'+)*8! (=*,'! )+! $)/,! @%>./*1'*;! <+! @&%:*! )&(+)-,>*!
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