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ABBREVIATIONS: 

!
PICU U!D$%&*)(&2!_,)$,'&G$!`*($!F,&)!
ICU U!&,)(*G$,)(&295*(!#*$B+((#*1$!
IMV U!&,G*'&G$!B$2#*,&2*5!G$,)&5*)&+,!
IC U!&,8+(B$%!2+,'$,)!
NIV U!,+,&,G*'&G$!G$,)&5*)&+, 
CBC U!2+B-5$)$!45++%!2+9,)!
SMA U!'-&,*5!B9'295*(!*)(+-#H! 
ESR U!$(H)#(+2H)$!'$%&B$,)*)&+,!(*)$!
AUC U!Z($*!9,%$(!29(G$!
CRP U!` Ua$*2)&G$!D(+)$&,!
INR U!_,)$(,*)&+,*5!b+(B*5&c$%!a*)&+!
IQR U!&,)$(d9*()&5$!(*,1$!
MALDI-TOF-MS U!EZWC_U"]N UEJ!B*''!'-$2)(+B$)(H !
N/A U!,+)!*G*&5*45$!
NPV U!,$1*)&G$!-($%&2)&G$!G*59$!
PCT U!-(+2*52&)+,&,!
PELOD-2 U!D$%&*)(&2!W+1&')&2!](1*,!CH'89,2)&+,U<!
PPV U!-+'&)&G$!-($%&2)&G$!G*59$!
PRISM III U!D$%&*)(&2!a&'R!+8!E+()*5&)H!___eD$%&*)(&2!a&'R!+8!E+()*5&)H!J2+($!
PSS U!D#+$,&:!J$-'&'!J2+($eD#+$,&:!J$-'&'!J2*5$!
ROC U!?+(R&,1!2#*(*2)$(&')&2!29(G$!
SIRS U!JH')$B&2!_,85*BB*)+(H!a$'-+,'$!JH,%(+B$!
SOFA XJ$d9$,)&*5!fJ$-'&'U($5*)$%g!](1*,!N*&59($!Z''$''B$,)Y!
pSOFA U!D$%&*)(&2!J$d9$,)&*5!](1*,!N*&59($!Z''$''B$,)!
! !
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I. INTRODUCTION 

J$-'&'!2+,)&,9$'!)+!4$!*!5$*%&,1!2*9'$!+8!B+(4&%&)H!*,%!B+()*5&)H6!$'-$2&*55H!&,!)#$!-$%&*)(&2!
-+-95*)&+,;!S&')+(&2*5!*,*5H'&'!+8!)#&'!2+,%&)&+,!($G$*5'!)#$!%H,*B&2!$G+59)&+,!+8!&)'!%$8&,&)&+,6!8(+B!
$*(5H! %$'2(&-)&+,'! +8! T-9)($8*2)&G$T! -(+2$''$'! &,! *,)&d9&)H! )+! )#$! B+%$(,! 2+,2$-)! )#*)! $B-#*'&c$'!
%H'($195*)$%!&BB9,$!($'-+,'$!*,%!B95)&U+(1*,!%*B*1$;!Z5)#+91#!)#$!&,)(+%92)&+,!+8!%&88$($,)!2(&)$(&*!
&,!)#$!%$8&,&)&+,'!+8!'$-'&'!+G$(!)#$!H$*('!XJ$-'&'U.6!J$-'&'U<6!J$-'&'U7Y!#*'!5$%!)+!4$))$(!%&*1,+'&'!&,!
*%95)'6!9,2$()*&,)&$'!')&55!$:&')!&,!2#&5%($,!%9$!)+!%&88$($,2$'!&,!*1$U($5*)$%!-#H'&+5+1H6!5*2R!+8!'-$2&8&2!
%&*1,+')&2!B*(R$('!*,%!5&B&)*)&+,'!&,!)#$!9,&8&$%!2(&)$(&*;!

A*(5H!($2+1,&)&+,!+8! '$-'&'!*,%!*,!*--(+-(&*)$!)#$(*-$9)&2!($'-+,'$!*($!2(92&*5!)+!*2#&$G$!*!
B+($!8*G+9(*45$!-(+1,+'&';!A:&')&,1! '2+(&,1! 'H')$B'!XDa_JE!___6!DAW]CU<6!-J]NZY!*,%!)#$!B+')!
($2$,)!D#+$,&:!J$-'&'!J2+($6!*5)#+91#!9'$8956!%+!,+)!*5?*H'!*%$d9*)$5H!($85$2)!)#$!(*-&%5H!2#*,1&,1!
2+,%&)&+,! +8! -$%&*)(&2! -*)&$,)';! _,! -*(*55$56! #&1#U)$2#! B&2(+4&+5+1&2*5! %&*1,+')&2! B$)#+%'! '92#! *'!
EZWC_U"]N UEJ! '#+?! -+)$,)&*5! 8+(! B+($! (*-&%! &%$,)&8&2*)&+,! +8! )#$! &,8$2)&+9'! *1$,)! 49)! ($B*&,!
&,*22$''&45$! )+! B*,H! 25&,&2*5! 9,&)';! @&+2#$B&2*5! 5*4+(*)+(H! &,%&2$'! 9'$%! &,! (+9)&,$! -(*2)&2$! X`aD6!
-(+2*52&)+,&,Y!%$B+,')(*)$!'+B$!?$*R,$''$'!U!5+?!'-$2&8&2&)H!*,%!5&B&)$%!*,*5H)&2*5!-($2&'&+,;!!

b+G$5!B*(R$('!'92#!*'!-($'$-'&,!X'`C.[ UJ"Y!*,%!'+5945$!B*,,+'$!($2$-)+(!X'Eah!'`C<0=Y!
($-($'$,)! -(+B&'&,1! -($%&2)+('! 8+(! )&B$5H! %$)$2)&+,! +8! '$-)&2! -(+2$''6! 49)! )#$($! &'! ')&55! *! 5*2R! +8!
'988&2&$,)5H!($5&*45$!B$2#*,&'B'!8+(!)#$&(!B$*'9($B$,)!*,%!G*5&%*)&+,6!$'-$2&*55H!&,!)#$!-$%&*)(&2!*1$!
1(+9-;!!

_,!G&$?!+8!)#$!2(&)&2*5!,$$%!)+!+-)&B&c$!%&*1,+')&2!*,%!)#$(*-$9)&2!')(*)$1&$'!&,!2#&5%($,6!)#&'!
%&''$()*)&+,! 8+29'$'! +,! )#$! 'H')$B*)&2! ($G&$?! +8! $')*45&'#$%! *,%! &,,+G*)&G$! *--(+*2#$'! 8+(! )#$!
($2+1,&)&+,! *,%!*''$''B$,)!+8! '$-'&'!&,!$*(5H!5&8$;! "#&'! )+-&2! ,+)!+,5H!($85$2)'! )#$!29(($,)! '2&$,)&8&2!
&,)$($')!&,!B95)&%&'2&-5&,*(H!B*,*1$B$,)!+8!)#$!%&'$*'$!49)!*5'+!%(*?'!*))$,)&+,!)+!)#$!-++(5H!8&55$%!1*-'!
&,!25&,&2*5!-(*2)&2$!&,!+9(!2+9,)(H6!)#$!*%%($''&,1!+8!?#&2#!?+95%!2+,)(&49)$!)+!&B-(+G$%!'9(G&G*5!*,%!
d9*5&)H!+8!5&8$!&,!2#&5%($,;! !
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II. AIM AND OBJECTIVES!
 
Aim 
 
"+! &,G$')&1*)$! )#$! 25&,&2*5! -(+8&5$! *,%! +9)2+B$! +8! 2#&5%($,! ?&)#! '$-)&2! *,%! 2(&)&2*5! 2+,%&)&+,'! &,! *!
-$%&*)(&2!&,)$,'&G$!2*($!9,&)!*,%!)+!$G*59*)$!*--(+*2#$'!)+!)#$&(!$*(5H!%&*1,+'&'!

Objectives 

1;!"+!&,G$')&1*)$! )#$!$)&+5+1&2*5! ')(92)9($!+8!%&'$*'$'!&,!2#&5%($,!?&)#! '$-)&2! *,%!2(&)&2*5!2+,%&)&+,'!
*%B&))$%!)+!)#$!D_`F;!

2. "+!*''$''!)#$!2+,%&)&+,!+8!)#$!-*)&$,)'!+,!*%B&''&+,!)+!)#$!?*(%!9'&,1!'2+(&,1!'H')$B'Q!Da_JE!___6!
-J]NZ 6!DAW]CU<6!D#+$,&:!J$-'&'!J2+($;!

3. "+! 2+B-*($! )#$! -$(8+(B*,2$! +8! Da_JE! ___6! DAW]CU<6!-J]NZ! *,%!D#+$,&:! J$-'&'! J2+($!&,!
-($%&2)&,1!)#$!(&'R!+8!%$G$5+-&,1!2+B-5&2*)&+,'!&,!2#&5%($,!?&)#!'$-)&2!*,%!2(&)&2*5!2+,%&)&+,'!*,%!)+!
%$)$(B&,$!)#$!B+')!*--(+-(&*)$!'2*5$!&,!)#$!')9%H!1(+9-;!

4. "+!$G*59*)$!'Ea! *,%!D($'$-'&,!*'!&,,+G*)&G$!4&+B*(R$('!+8!&,85*BB*)&+,!&,!'$-)&2!*,%!2(&)&2*55H!&55!
2#&5%($,!*,%!2+B-*($!)#$B!?&)#!)#+'$!$')*45&'#$%!&,!25&,&2*5!*,%!5*4+(*)+(H!-(*2)&2$;!

5. "+!&%$,)&8H!)#$!2+B4&,*)&+,'!+8!4&+B*(R$('!')9%&$%!?&)#!)#$!#&1#$')!%&'2(&B&,*)&G$!-+)$,)&*5!&,!'$-)&2!
*,%!2(&)&2*5!-*)&$,)';!

!

!

!

!

! !
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III. MATERIALS AND METHODS!

1. Patients, criteria and study design 

_,!)#$!-$(&+%!.!P9,$!<0<<!U!7.!P*,9*(H!<0<[6!*!-(+'-$2)&G$! ')9%H!?*'!2+,%92)$%!*B+,1!O0!
2#&5%($,!*1$%!/!%*H'!)+!.O!H$*('6!'$5$2)$%!*22+(%&,1!)+!-($%$8&,$%!2(&)$(&*!*,%!#+'-&)*5&c$%!&,!)#$!N&(')!
`5&,&2!?&)#!D_`F!+8!F,&G$('&)H!S+'-&)*5!KJ);!E*(&,*i!L!M*(,*; !"#$!-*)&$,)'!?$($!%&G&%$%!&,)+!)#($$!
B*&,!1(+9-'Q!

.Y!!"#$%&Q!2#&5%($,!?&)#!'H')$B&2!&,85*BB*)+(H!($'-+,'$!'H,%(+B$!XJ_aJY!2*9'$%!4H!2+,8&(B$%!
+(!'9'-$2)$%!&,8$2)&+,6!B$$)&,1!j!<!2(&)$(&*6!+,$!+8!?#&2#!?*'!2#*,1$'!&,!4+%H!)$B-$(*)9($!+(!5$9R+2H)$!
2+9,)!Xk(+9-!_Y!

<Y!'(%$%&)*Q!2#&5%($,!?&)#!J_aJ!+8!,+,U&,8$2)&+9'!+(&1&,!Xk(+9-!__Y!
7Y!'+,$(+*-.(+/#0- 2#&5%($,!?&)#!,+!#&')+(H!+(!25&,&2*5!$G&%$,2$!+8!&,8$2)&+9'!'H,%(+B$!+(!J_aJ!

Xk(+9-!___Y;!
N+(!)#$!')9%H6!)#$!)$(B'!k(+9-!_!*,%!'$-)&2!-*)&$,)'6!*'!k(+9-!__6!2(&)&2*5!*,%!,+,U&,8$2)&+9'!

J_aJ!*($!&,)$(2#*,1$*45$;!D*)&$,)'!?#+!%$G$5+-$%!*!2+B-5&2*)&+,!*,%!%$G$5+-$%!+(1*,!%H'89,2)&+,6!*'!
?$55!*'!)#+'$!?&)#+9)!2+B-5&2*)&+,'!*,%!,+!$G&%$,2$!+8!+(1*,!%H'89,2)&+,6!?$($!2+,'&%$($%!$d9&G*5$,)!
2*)$1+(&$'!?&)#&,!)#$!')9%H;!

Inclusion criteria:!

! ! S+'-&)*5&c*)&+,!&,!)#$!D_`F!*22+(%&,1!)+!$')*45&'#$%!&,)$(,*5!2(&)$(&*!
! ! `5&,&2*5!$G&%$,2$!+8!'$G$($!'$-'&'!*,%e+(!2(&)&2*5!2+,%&)&+,!
! ! "$B-$(*)9($!l!7O!m`!+(!n!7=!m!̀
! ! S$*()!(*)$!+9)'&%$!)#$!($8$($,2$!(*,1$!8+(!*1$!
! ! a$'-&(*)+(H!(*)$!+9)'&%$!($8$($,2$!5&B&)'!8+(!*1$!
! ! ]:H1$,!%$-$,%$,2$!!
! ! V&)#!+(!?&)#+9)!2+B+(4&%&)&$'!
! ! J&1,$%!&,8+(B$%!2+,'$,)!X_`Y!4H!-*($,)e19*(%&*,e29')+%&*,;!

!

Study exclusion criteria:!!

! ! D*()&2&-*)&+,!&,!*!25&,&2*5!)(&*5!+8!B$%&2*)&+,!
! ! J$G$($!2+B4&,$%!)(*9B*!&,!2#&5%($,!
! ! A5$2)&G$!'9(1&2*5!-*)&$,)'!-(&+(!)+!'9(1&2*5!&,)$(G$,)&+,!
! ! D*)&$,)'!?&)#!+,2+#$B*)+5+1&2!%&'$*'$'!*,%!+)#$(!8+(B'!+8!&BB9,$!&,2+B-$)$,2$!!
! ! Z1$!5$''!)#*,!/!%*H'!X$*(5H!,$+,*)*5!-$(&+%Y!
! ! S+'-&)*5&c*)&+,!&,!)#$!_`F!l!.3!%*H'!
! ! D*)&$,)'!?&)#!*!#&')+(H!+8!*%+5$'2$,)!-($1,*,2H!

_,!2*)$1+(&c&,1!'$-)&2!-*)&$,)'6!)#$!%$8&,&)&+,!G*5&%*)$%!%9(&,1!)#$!<003!_,)$(,*)&+,*5!`+,'$,'9'!
+,!D$%&*)(&2!J$-'&'!?*'!9'$%;!

A:)$,%$%! -*)&$,)! #&')+(H! %*)*! ?$($!2+55$2)$%! )+! +4)*&,! *55! &,8+(B*)&+,! *4+9)! )#$! -*)&$,)'o!
2+,%&)&+,;!"#$!2+B-5$)$!d9$')&+,,*&($!?*'!4*'$%!+,! 'H')$B*)&2!*,*5H'&'!*,%!)*&5+($%!)+!)#$! '-$2&8&2!
*&B'!*,%!#H-+)#$'$'!+8!)#$!')9%H;!_)!?*'!*%B&,&')$($%!*'!*!')(92)9($%!&,)$(G&$?!*)!)#$!-*)&$,)U-*($, )!
$,2+9,)$(!*8)$(!'&1,$%!&,8+(B$%!2+,'$,)!X_`Y!4H!)#$!-*($,)e19*(%&*,e29')+%&*,;!
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Physical Examination:!̀ 5&,&2*5!$:*B&,*)&+,!?*'!-$(8+(B$%!9'&,1!4*'&2!-(+-*$%$9)&2!B$)#+%'!
+8!$:*B&,*)&+,;!Z''$''B$,)!+8!1$,$(*5!2+,%&)&+,!?*'!-$(8+(B$%!?&)#&,!<[!#+9('!+8!*%B&''&+,!)+!)#$!
-*$%&*)(&2!&,)$,'&G$!2*($!9,&)!9'&,1!)#$!-J]NZ!XE*)&2'!$)!*5;6!<0./Y6!Da_JE!___!XD+55*2R!$)!*5;6!.>>=Y6!
DAW]CU<!XW$)$9()($!$)!*5;6!<0.7Y!*,%!D#+$,&:!J$-'&'!J2+($!XJ*,2#$cUD&,)+!$)!*5;6!<0<[Y! '2*5$'6!)#$!
5*))$(!*''$''$%!($)(+'-$2)&G$5H;!"#$! '2+(&,1! 'H')$B'!?$($! ,+)!*%B&,&')$($%!)+!-*)&$,)'!&,! )#$!2+,)(+5!
1(+9-;!

2.!Laboratory methods!

@5++%!?*'!%(*?,!8(+B!*55!-*()&2&-*,)'!*)!*%B&''&+,!*,%!4$8+($!&,&)&*)&+,!+8!*,)&4&+)&2!)#$(*-H!
8+(!2+B-5$)$!45++%!2+9,)!X`@`Y6!45++%!1*'!*,*5H'&'6!2+*195*)&+,6!4&+2#$B&2*5!-*(*B$)$('!X&,259%&,1!
`aD!*,%!D`"Y!*,%!#*$B+295)9($;!!

@H!2$,)(&891*)&+,!+8!<!B5!+8!G$,+9'!45++%!*)!(++B!)$B-$(*)9($6!)#$!($'95)&,1!'$(9B!?*'!')+($%!
*22+(%&,1! )+! )#$! B*,98*2)9($(o'! ($d9&($B$,)'! 9,)&5! *! '&,15$U*(B! ')9%H! +8! &,,+G*)&G$! 4&+B*(R$('! +8!
&,85*BB*)&+,!X'Ea6!D($'$-'&,Y!?*'!-$(8+(B$%!*)!*!5*)$(!')*1$!+8!)#$!')9%H;!!

JH'B$:! pb! .000! XJH'B$:! `+(-+(*)&+,6! P*-*,Y! *,%! J&$B$,'! Z%G&*! .O00! XJ&$B$,'!
S$*5)#&,$$('Y!%$G&2$'!?$($!9'$%!8+(!#$B*)+5+1&2*5!*,%!4&+2#$B&2*5!*,*5H'$';!!

"#$!8+55+?&,1!($8$($,2$!G*59$'!?$($!9'$%!&,!)#$!')9%HQ!!
U Leukocytes:!*1$U%$-$,%$,)!*22+(%&,1!)+!S$R5+)c!$)!*5;!!
U CRP XJ&$B$,'!U!V&%$! (*,1$! Ù($*2)&G$!D(+)$&,Y!U!0;00!U!3;00!B1eW6!29)U+88!U!<0!B1eW!U!

-+''&45$!4*2)$(&*5!&,8$2)&+,;!
U PCT XE*159B&!D`"6!J,&4$Y!0;00!U!0;03!,1eBW6!29)U+88!U!l!0;3!,1eBW!U!-+''&45$!4*2)$(&*5!

&,8$2)&+,h!l!<;0!,1eBW!U!#&1#!(&'R!+8!'$-'&';!!
`aD!*,%!-(+2*52&)+,&,!29)U+88!G*59$'!?$($!*%+-)$%!*22+(%&,1!)+!)#$!B*,98*2)9($(o'!%*)*!X8+(!

D`"Y!*,%!2+B-*($%!?&)#!&,)$(,*)&+,*5!($2+BB$,%*)&+,'!&,!A9(+-$!*,%!)#$!FJZ;!
Z! B*,9*5! AW_JZ! B$)#+%! ?*'! 9'$%! )+! %$)$(B&,$! )#$! G*59$'! +8! &,,+G*)&G$! 4&+B*(R$('! +8!

&,85*BB*)&+,!X'Ea!*,%!-($'$-'&,Y;!"#$!G*59$'!+8!-($'$-'&,!?$($!%$)$(B&,$%!?&)#!*!S9B*,!D($'$-'&,!
A5&'*!R&)!XAW_JZ!k$,&$6!_($5*,%Y!-(+G&%&,1!*!B$*'9($B$,)!(*,1$!9-!)+!<000!-1eB5!*,%!?&)#!*!'$,'&)&G&)H!
X%$)$2)&+,! )#($'#+5%Y! +8! ..;=[! -1eB5;! "#$! 'Ea! G*59$'! ?$($! %$)$(B&,$%! ?&)#! )#$! S9B*,! J+5945$!
E*,,+'$!a$2$-)+(!R&)!XSH295)!@&+)$2#6!b$)#$(5*,%'Y6!?&)#!*!B$*'9($B$,)!(*,1$!+8!7;.!)+!<00!,1eB5!
*,%!*!%$)$2)&+,!)#($'#+5%!+8!7;.!,1eB5;!!

!
Microbiological testing of biological samples:!!
a. evidence of micro-organisms in blood (haemoculture)!
U automated 'H')$B!8+(!&,')(9B$,)*5!&,294*)&+,!+8!#*$B+295)9($'!X@Z`"A`6!@C6!FJZY!
b.!microbial identification!!
U 4H EZWC_U"]N! J&(&9'! B*''! '-$2)(+B$)(H! X@(9R$(6! C*5)+,&2'Y! *,%! EZWC_U"]N UEJ!

J$-'&)H-$(!X@(9R$(6!C*5)+,&2'Y!
U! 4H! D`a! XD+5HB$(*'$! `#*,$! a$*2)&+,Y! B$)#+%Q! 8+(! JZaJÙ+MU<! *,%!12&+3)&$"(%/4-

$/3"(&/*+5%56!J*`H25$(U>=!a"!D`a!JH')$B!XJ*2*2$6!_)*5HY6!k$,$p-$()q_,')(9B$,)!JH')$B!X`$-#$&%6!
J?$%$,Y!*,%!p-$()!E"@ea_N!F5)(*!X`$-#$&%6!J?$%$,Y!*,%!JZaJÙ+MU<!a$*5!"E!R&)'!XJ*2*2$6!_)*5HY!
?$($!9'$%;!

c. antimicrobial susceptibility testing!
U!4H!*9)+B*)$%!M_"Ar!<!`+B-*2)!'H')$B!X4&+Es(&$9:6!E*(2H!5oA)+&5$6!N(*,2$Y!
U!4H!)#$!@9H$(Ur&(4H!%&'R!%&889'&+,!B$)#+%!
!
!
!
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3. Statistical methods 

J)*)&')&2*5! *,*5H'$'! ?$($! -$(8+(B$%! 9'&,1! _@E! J)*)&')&2*5! D*2R*1$! 8+(! )#$! J+2&*5! J2&$,2$'6!
G$('&+,!<[!XJDJJ!_,2;6!`#&2*1+6!_W6!FJZY!*,%!k(*-#D*%!D(&'B!G$('&+,!.0;[;0!Xk(*-#D*%!J+8)?*($6!
`Z6!FJZY!*,%!DH)#+,!G7;.7;0!XDH)#+,!J+8)?*($!N+9,%*)&+,6!]a 6!FJZY!*,%!E$%`*52!G$('&+,!<7;.;=!
XE$%`*52!J+8)?*($!W)%Y;!

!_,!)#$!%$'2(&-)&G$!*,*5H'&'!+8!-*(*B$)(&2!d9*,)&)*)&G$!%*)*6!B$*,6!')*,%*(%!%$G&*)&+,!XJCY6!*,%!
B&,&B9B!*,%!B*:&B9B!G*59$'!?$($!2*5295*)$%;!b+,U-*(*B$)(&2!d9*,)&)*)&G$!%*)*!?$($!($-($'$,)$%!4H!
B$%&*,!*,%!&,)$(d9*()&5$!(*,1$!X_taY;!N+(!d9*5&)*)&G$!%*)*6!8($d9$,2H!*,%!-$(2$,)*1$!%&')(&49)&+,!?$($!
9'$%;! M$(&8&2*)&+,! +8! ,+(B*5&)H! +8! )#$! %&')(&49)&+,! ?*'! -$(8+(B$%! 9'&,1! r+5B+1+(+GUJB&(,+G! *,%!
J#*-&(+UV&5R! )$')';! E*,, UV#&),$H! )$')! ?*'! *--5&$%! )+! 2+B-*($! ,+,U-*(*B$)(&2! %*)*;! J)*)&')&2*5!
'&1,&8&2*,2$!?*'!%$)$(B&,$%!*)!*!-!u!G*59$!+8!0;03;!AG*59*)&+,!+8!a]Ù29(G$'!&,259%$%!2*5295*)&+,!+8!
ZF`6! '$,'&)&G&)H6! '-$2&8&2&)H6!-+'&)&G$! -($%&2)&G$!G*59$!XDDMY!*,%! ,$1*)&G$! -($%&2)&G$!G*59$!XbDMY;!
Z22+(%&,1!)+!$')*45&'#$%!2(&)$(&*6!*!G*59$!+8!0;/!?*'!2+,'&%$($%!*22$-)*45$!%&'2(&B&,*)&+,6!0;O!1++%!
%&'2(&B&,*)&+,6! *,%! 0;>! $:2$55$,)! %&'2(&B&,*)&+,;! "#$! +-)&B*5! 29)U+88! G*59$'! ?$($! %$)$(B&,$%! 4H!
v+9%$,o'!_,%$:!B*:&B&c&,1! '$,'&)&G&)H!*,%!'-$2&8&2&)H;!"#$!+-)&B*5!2+B4&,*)&+,!+8!4&+B*(R$('!?*'!
$G*59*)$%!4H!B95)&-5$!5+1&')&2!($1($''&+,! '9--5$B$,)$%!?&)#!a]`!*,*5H'&';!̀ *5&4(*)&+,!+8!-($%&2)$%!
(*)$'!?*'!G$(&8&$%!4H!2+B-*(&'+,!+8!+4'$(G$%!*,%!-($%&2)$%!$G$,)!*22(9*5!-(+4*4&5&)&$';!"#&'!&,G+5G$%!
2*5295*)&,1! -($%&2)$%! G*59$'! 8(+B! )#$! B+%$56! 1(+9-&,1! &,)+! %$2&5$! 2*)$1+(&$'6! *,%! *,*5Hc&,1! )#$!
+4'$(G$%!8($d9$,2&$'!?&)#&,!$*2#!2*)$1+(H;!"+!d9*,)&8H!)#$!2*5&4(*)&+,6!)#$!S+'B$(UW$B$'#+?!)$')!&'!
9'$%6!?#&2#!2+B-*($'!)#$!-($%&2)$%!*,%!+4'$(G$%!-(+4*4&5&)&$'!9'&,1!*!')*)&')&2*5!1++%,$''U+8U8&)!)$');!
Z!-!j!0;03!?*'!2+,'&%$($%!*,!*22$-)*45$!($'95)6!?&)#!'&1,&8&2*,)!%$G&*)&+,'!8(+B!)#$'$!G*59$'!&,%&2*)&,1!
-(+45$B'!&,!)#$!2*5&4(*)&+,!B+%$5;!"+!&B-(+G$!)#$!-$(8+(B*,2$!+8!)#$!(*)$'!)#*)!%&%!,+)!2*5&4(*)$!*1*&,')!
+9(!-+-95*)&+,6!($2*5&4(*)&+,!?&)#!,$?!%*)*!?*'!-$(8+(B$%;!

"#$!`+:!-(+-+()&+,*5!#*c*(%'!B+%$5!?*'!9'$%!)+!*,*5Hc$!)#$!($5*)&+,'#&-!4$)?$$,!&,%$-$,%$,)!
G*(&*45$'!*,%!)#$!(&'R!+8!*,!$G$,)!+229((&,1!*B+,1!')9%H!-*)&$,)';!J)*)&')&2*5!'&1,&8&2*,2$!?*'!*''9B$%!
*)! -n0;03! +4)*&,$%! 8(+B! V*5%! )$');! A:-X@Y! X#*c*(%!(*)&+Y! &,)$(-($)'! ($5*)&G$! (&'R6! ?&)#! *! G*59$! l.!
&,%&2*)&,1!&,2($*'$%!(&'R6!n!.! &,%&2*)&,1!%$2($*'$%!(&'R6!*,%!w.!&,%&2*)&,1!,+!'&1,&8&2*,)!$88$2);!!

`*5295*)&,1!*! ($8$($,2$!&,)$(G*5!9'&,1! )#$!(+49')!B$)#+%!XS+(,!x!D$'2$6!<003Y;! "#$! (+49')!
B$)#+%!B*H!4$!*!-($8$(($%!*5)$(,*)&G$!)+!)#$!-$(2$,)&5$!B$)#+%6!$'-$2&*55H!?#$,!)#$!'*B-5$!'&c$!&'!5$''!
)#*,!.<0; !

D(&+(!)+!)#$!')*()!+8!)#$!')9%H6!*--(+G*5!?*'!+4)*&,$%!8(+B!)#$!a$'$*(2#!A)#&2'!`+BB&))$$!+8!
)#$! E$%&2*5! F,&G$('&)H! KD(+8;! D*(*'R$G! J)+H*,+Gi!L! M*(,*! XD(+)+2+5! b+;! ..3e7.;07;<0<<Y;! Z55!
-*()&2&-*,)'!($2$&G$%!?(&))$,!&,8+(B*)&+,!($1*(%&,1!)#$!,*)9($!*,%!+4^$2)&G$'!+8!)#$!-(+^$2)6!*5+,1!?&)#!
*,!&,8+(B$%!2+,'$,)!8+(B;!

"#$!')9%H!?*'!'9--+()$%!4H!)#$!E$%&2*5!F,&G$('&)H!KD(+8;!D*(*'R$G!J)+H*,+Gi!L!M*(,*!*,%!
)#$!F,&G$('&)Hy'!KJ2&$,2$!N9,%i!9,%$(!k(*,)!b+;!<.0<<e<0<.;!
! !
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IV. RESULTS 

1. Etiological structure of diseases in children with septic and critical conditions admitted to the 
PICU!

"#$!B*&,!2#*(*2)$(&')&2'!+8!)#$!37!-*)&$,)'!')9%&$%!*($!-($'$,)$%!&,!Table 1;!`#&5%($,!&,!)#$!*1$!
1(+9-!.7 U[O!B+,)#'!X70;<zY!#*%!)#$!#&1#$')!($5*)&G$!-(+-+()&+,;!!)#$'$6!73;>z!?$($!%$#+'-&)*5&c$%!*,%!
+,$!8*)*5&)H!?*'!($2+(%$%!X.;>zY;!

!
Table 1. `5&,&2*5!2#*(*2)$(&')&2'!+8!-*)&$,)'!?&)#!'$-)&2!*,%!2(&)&2*5!2+,%&)&+,' 

Variables 
 
  

Total 
n (%)  

!
Septic 
n (%) 

 

!
Critical 
 n (%) 

Mean age (months ±SD) [[!{ !3=! 7>!{ !3[ ! =7!{ !=<!

Age ! ! !

/! U!<O!%*H'! /!X.7;<Y! /!X.=;/Y! 0!X0;0Y!

<>!%*H'!U!.<!B+,)#'; ! .3!X<O;7Y! .<!X<O;=Y! 7!X</;7Y!

.7!B+,)#'! U![O!B+)#';! .=!X70;<Y! .[!X7O;.Y! <!X.O;<Y!

[>!B+,)#'! U!.0O!B+)#';! 3!X>;[Y! <!X/;.Y! 7!X</;7Y!

.0>!B+,)#'! U!<.=!B+)#';! .0!X.O;OY! /!X>;3Y! 7!X</;7Y!

Gender ! ! !

E$, ! <3!X[/;<Y! <.!X30;0Y! [!X7=;[Y!

N$B*5$! <O!X3<;OY! <.!X30;0Y! /!X=7;=Y!

Ethnicity ! ! !

@951*(&*,! 7[!X=[;.Y! <3!X3>;3Y! >!XO.;OY!

"9(R&'#! /!X.7;<Y! /!X.=;/Y! 0!X0;0Y!

a+B* ! ..!X<0;OY! >!X<.;[Y! <!X.O;<Y!

])#$( ! .!X.;>Y! .!X<;7Y! 0!X0;0Y!

"+)*5! 37!X.00Y! [<!X/>;<Y! ..!X<0;OY!

Average length of stay in the PICU (days)  ..!X. U30Y!
!

..! X.U30Y!
!

..!X7U<=Y!

Source of admission to PICU ! ! !
AB$(1$,2H!-$%&*)(&2!%$-*()B$,)! 7=!X=/;>Y! <=!X=.;>Y! .0!X>0;>Y!

" (*,'8$(($%!8(+B!*,+)#$(!9,&)!&,!)#$!'*B$!#+'-&)*5!
7!X3;/Y!

!
7!X/;.Y!

!
0!X0;0Y!

" (*,'8$(($%!8(+B!*,+)#$(!#+'-&)*5! .[!X<=;[Y! .7!X7.;0Y! .! X>;.Y!

Chronic underlying diseases 
.7!X<[;3Y!

!
..!X<=;<Y!

!
<!X.O;<Y!

Long-term sequelae after intensive care 
3!X>;[Y!

!
<!X[;OY!

!
7!X</;7Y!

Antibiotic therapy in the last 7 days before PICU 
admission ./!X7<;.Y!

!
.=!X7O;.Y!

!
.!X>;.Y!

Oxygen therapy during the stay in the PICU ! ! !

V&)#!,*'*5!2*,,95* ! [3!XO3;0Y! 7/!XO0;.Y! >!XO.;OY!
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!
!

"#$!$)&+5+1&2*5!')(92)9($!+8!&55,$''!&,!'$-)&2!*,%!2(&)&2*55H!&55!2#&5%($,!&'!'#+?,!&,!Table 2 *,%!
Figure 1;!

b+, U&,G*'&G$!B$2#*,&2*5!G$,)&5*)&+,!Xb_MY! [!X/;3Y!

!
[!X>;3Y!

!
0!X0;0Y!

_,G*'&G$!B$2#*,&2*5!G$,)&5*)&+,!X_EMY! [!X/;3Y! .!X<;[Y! <!X.O;<Y!

Febrility on admission to the PICU 7/!X=>;OY! 73!XO7;7Y! <!X.O;<Y!

Outcome of the disease ! ! !

C&'2#*(1$%! ./!X7<;.Y! .[!X77;7Y! 7!X</;7Y!
C&'2#*(1$%!*,%!($8$(($%!)+!'+2&*5!2*($! <!X7;OY! <!X[;OY! 0!X0;0Y!

C(*,'8$(($%!)+!*,+)#$(!9,&)!&,!)#$!'*B$!#+'-&)*5! 70!X3=;=Y! <7!X3[;/Y! /!X=7;=Y!

"(*,'8$(($%!)+!*,+)#$(!#+'-&)*5! 7!X3;=Y! <!X[;OY! .!X>;.Y!

N*)*5!+9)2+B$! .!X.;>Y! .!X<;[Y! 0!X0;0Y!
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Table 2.  C&'$*'$!-*))$(,!+8!37!'$-)&2!*,%!2(&)&2*55H!&55!2#&5%($,!#+'-&)*5&c$%!&,!)#$!D_`F!4$)?$$,!P9,$!<0<<!*,%!P*,9*(H;!

 
Diseases  

  

n (%) 
  

 
Microbiologically confirmed 

infections 
n (%) 

Complications encountered 
  

Fatal 
outcome 

Type 
 

n (%) 
 

n (%) 
Diseases with infectious etiology  ! ! ! !

Respiratory Tract Infections 27 (50.9) ! ! ! !
" ##$%!%$&#'%()*%+!)%(,)!'-.$,)'*-&! 3!X>;[) ! ! ! !

`]M_C U.>!&,8$2)&+,! [!X/;3Y! !JZaJ!`+M U<!"X/;3Y!! ,+ ! U! U!
W*(H,1+)(*2#$&)&'! .!X.;>Y! ! 8$4(&5$!'$&c9($! ! .!X.;>Y! U!

/ *0$%!%$&#'%()*%+!)%(,)!'-.$,)'*-&! <<!X[.;3Y! ! ! ! !

D,$9B+,&*6!9,'-$2&8&$%! .[!X<=;[Y! !

ZaCJ ! 6!
#H%(+-,$9B+)#+(*:! 6!
-5$9(*5!$889'&+,!?&)#!

59,1!*4'2$'' "6!-5$9(*5!
$889'&+,#!

/! X.7;<Y! .!X.;>Y!

Z'-&(*)&+,!-,$9B+,&*! .!X.;>Y! ! ,+ ! ! U!
D,$9B+2+22*5!-,$9B+,&*! <!X7;OY! !$("#$+&+&&/5-#,"/4+,%)"#"X7;OY- !-H+)#+(*:" ! <!X7;OY! U!
`]M_C U.>U*''+2&*)$%!-,$9B+,&*! .!X.;>Y! !JZaJ!`+M U<$"X.;>Y! ,+ ! U! U!

D95B+,*(H!)94$(295+'&'!
.!X.;>Y! 12&+3)&$"(%/4-$/3"(&/*+5%5$"

X.;>Y- "@!-5$9(&)&'!
.!X.;>Y! U!

@(+,2#&+5&)&'6!9,'-$2&8&$%!! <!X7;OY! - ,+ ! U! U!
! "#$%&'#(')'*+,**#%',)-.+/')&+01234567+ .!X.;>Y! !JZaJ!`+M U<$"X.;>Y! ,+ ! U! U!

!"#$%"&'("%)*'+$,-)*#.$/' 2 (3.8)  ! ! !
" 9495+&,)$(')&)&*5!,$-#(&)&' .!X.;>Y! 76-&+*%$88-X.;>Y- 9(+'$-'&' ! .!X.;>Y! U!
" 9495+&,)$(')&)&*5!,$-#(&)&'! .!X.;>Y! 9*"35%"**)-+:2$+&)$"X.;>Y- 9(+'$-'&' ! .!X.;>Y! U!

Gastrointestinal Tract Infections 6 (11.3)  ! ! !
a+)*G&(9'!1*')(+$,)$(&)&'! .!X.;>Y! ;+$)<%(/5$"X.;>- SFJ! ! .!X.;>Y! U!
a+)*G&(9'!1*')(+$,)$(&)&'! .!X.;>Y! ;+$)<%(/5$"X.;>Y- $,2$-#*5&)&'! .! X.;>Y! U!
J*5B+,$55+'&'!! .!X.;>Y! !)*4+,"**)-=(+/#-> $"X.;>Y- 2$($4(*5!$%$B*! .!X.;>Y! U!
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`5+')(&%&*5!2+5&)&'! .!X.;>Y! -'*+5$(%?%+%?"5-?%@@%&%*"$"X.;>Y- ,+ ! U! U!
A,)$(+2+5&)&'6!9,'-$2&8&$%! .!X.;>Y! - ,+ ! U! U!
A,)$(+2+5&)&'|! .!X.;>Y! -A5"/?+4+,)5-)"(/.%,+5) $"X.;>Y- ,+ ! U! U!

Cеntral Nervous System Infections 5 (9.4)  ! ! !
A,2$-#*5&)&'! 7!X3;=Y! ! ,+ ! U! U!
M&(*5!B$,&,1&)&'! <!X7;OY! - ,+ ! U! U!

Skin and soft tissue infections 2 (3.8) - ! ! !
DH+%$(B*|! .!X.;>Y! -!$)#B2*+&+&&/5-)/("/5$"X.;>Y- 9--$(!5&B4!*4'2$''! .!X.;>Y! U!

]B-#*5&)&'|! .!X.;>Y! -C, $"(+3)&$"(-&*+)&)"$"X.;>Y- ,+ ! U! U!

Total patients with diseases of infectious etiology 
!

42 (79.2) 18 (42.8) !
!

17 (32.1) 
!
 

Diseases of non-infectious etiology 
b$-#(+)&2!'H,%(+B$! .!X.;>Y! ,e*! *,*'*(2* ! .!X.;>Y! U!
`$($4(*5!*()$(H!)#(+B4+'&'! .!X.;>Y! ,e*! 2$($4(*5!&,8*(2)&+,! .!X.;>Y! U!

S$B+((#*1&2!%&'$*'$!+8!)#$!,$?4+(,! .!X.;>Y! ,e*!
&,)(*2$($4(*5!
#*$B+((#*1$!

!
.!X.;>Y!

U!

C&*4$)$'!B$55&)9'!?&)#!R$)+*2&%+'&'! <!X7;OY! ,e*! R$)+*2&%+'&'! <!X7;OY! U!

D+)*''&9B!-$(B*,1*,*)$!-+&'+,&,1! .!X.;>Y! ,e*! $'+-#*1$*5!')$,+'&'!
!

.!X.;>Y!
U!

r*?*'*R&!%&'$*'$! .!X.;>Y! ,e*! ,+ ! U! U!
SH-+)$,'&G$!*1$,)!-+&'+,&,1! .!X.;>Y! ,e*! ,+ ! U! U!
E$)#*%+,$!-+&'+,&,1! .!X.;>Y! ,e*! ,+ ! U! U!
J)*)9'!$-&5$-)&29'6!9,'-$2&8&$%! .!X.;>Y! ,e*! ,+ ! U! U!
Z,)&%$-($''*,)!-+&'+,&,1! .!X.;>Y! ,e*! ,+ ! U! U!

Total patients with non-infectious diseases 11 (20.8) ,e*! !

 
6 (11.3) 

 
0 (0.0) 

Total patients with infectious and non-infectious 
diseases 53 (1001! - -

 
23 (43.4) 

 
1 (1.9) 

DE!- F-B)"4+*2$%&-/()"4%&-52,?(+4"G-HI-F-$/3"(&/*+5%5G-J;>!-F-)&/$"-("5#%()$+(2-?%5$("55-52,?(+4"G-9,1,K !"F-#+$)55%/4-#"(4),.),)$" G-,L)-F-,+$-)##*%&)3*"M-
8("@"(5-$+-,"+,)$"G-88%5+*)$"-B)5-3"",-#(+<",-%,-B)"4+&/*$/("-),?-/(+&/*$/("-
-
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Figure 1.!A)&+5+1&2*5!'-$2)(9B!+8!B&2(+4&+5+1&2*55H!2+,8&(B$%!&,8$2)&+,' 
!

!
"#$! -(+-+()&+,! +8! 2#&5%($,! ?&)#! &55,$''$'! +8! &,8$2)&+9'! $)&+5+1H! ?*'! />;<z! X,}[<Y6! ?&)#!

B&2(+4&+5+1&2*55H! 2+,8&(B$%! 2*'$'! *22+9,)&,1! 8+(! [<;Oz!X.Oe[<Y;! JZaJ! `+MU<! *,%! a+)*G&(9'! ?$($!
($'-+,'&45$! 8+(! [[;[z! +8! &55,$''$'! ?&)#! *! -(+G$,! B&2(+4&*5! 2*9'*)&G$! *1$,)! XOe.OY! XTable 26!Figure 1Y;!
W*4+(*)+(HU2+,8&(B$%!45++%')($*B!&,8$2)&+,!2*9'$%!4H!C6!&+*%!X-(&B*(H!'+9(2$!9(&,*(H!)(*2)Y!?*'!%$B+,')(*)$%!
&,!.!'$-)&2!-*)&$,);!!

_,!)#$!1(+9-!+8!2#&5%($,!?&)#!J_aJ!+8!,+,&,8$2)&+9'!+(&1&,6!*55!#$B+295)9($'!?$($!,$1*)&G$;!!
"#$!($5*)&G$!-(+-+()&+,!+8!2*'$'!+8!,+,&,8$2)&+9'!+(&1&,!?*'!<0;Oz!X..e37Y;!C&88$($,2$'!4$)?$$,!'$-)&2!

*,%!2(&)&2*5!-*)&$,)'!-$()*&,&,1!)+!R$H!%$B+1(*-#&2!*,%!25&,&2*5!G*(&*45$'!*($!'#+?,!&,!Table 1;!!
W+,1U)$(B!'$d9$5*$!*8)$(!&,)$,'&G$!2*($!?$($!8+9,%!&,!>;[z!+8!)#+'$!#+'-&)*5&c$% (Table 1Y;!
]G$(*556! [.;3z! X<<e37Y! +8! 2*'$'! ?$($! %&*1,+'$%! ?&)#! 5+?$(! ($'-&(*)+(H! )(*2)! &,8$2)&+,'6! ?&)#!

B&2(+4&+5+1&2*55H!2+,8&(B$%!2*9'*)&G$!*1$,)'!!$("#$+&+&&/5-#,"/4+,%)"6!12&+3)&$"(%/4-$/3"(&/*+5%5!*,%!
JZaJ Ù+MU<;!_,8$2)&+,'!+8!)#$!1*')(+&,)$')&,*5!'H')$B!?$($!)#$!'$2+,%!B+')!2+BB+,6!?&)#!*!-(+-+()&+,!+8!
..;7z!X=e37Y6!?&)#!a+)*G&(9'6!!)*4+,"**)-=(+/#-> !*,%!'*+5$(%?%+%?"5-?%@@%&%*"!*B+,1!)#$!&%$,)&8&$%!-*)#+1$,';!

ZB+,1! 2#&5%($,! ?&)#! J_aJ! +8! ,+,U&,8$2)&+9'! +(&1&,6! &,)+:&2*)&+,'! X,}[Y! *,%! %&'$*'$'! ($5*)$%! )+!
$,%+2(&,$! *,%! B$)*4+5&2! %&'+(%$('6! '92#! *'! &,'95&,U%$-$,%$,)! %&*4$)$'! B$55&)9'! ?&)#! &,&)&*5! %&*4$)&2!
R$)+*2&%+'&'!X,}<Y6!*22+9,)$%!8+(! )#$!5*(1$')! ($5*)&G$! -(+-+()&+,;! "#$! ,$$%!8+(!B$2#*,&2*5!G$,)&5*)&+,!?*'!
($-+()$%!&,!.3z!X,}OY!+8!)#+'$!#+'-&)*5&c$%;!F,%$(5H&,1!2#(+,&2!%&'$*'$'!?$($!($2+(%$%!&,!<[;3z!X,}.7Y!+8!
-*)&$,)';!!



 

 
 

16 

"#$($!?$($!<7!%$)$(&+(*)&+,'!&,!1$,$(*5!2+,%&)&+,!X[7;[zY!&,!)#$!')9%H!1(+9-'6!&,259%&,1!+,$!8*)*5&)H!
X.e37Y;!"#$!%&')(&49)&+,!+8!'$2+,%*(H!-*)#+5+1&2*5!2+,%&)&+,'!&'!-($'$,)$%!&,!Table 3;!!

a$'-&(*)+(H! *,%! ,$9(+5+1&2*5!2+B-5&2*)&+,'! ?$($! *B+,1! )#$!B+')! 2+BB+,!&,! )#$! ')9%H!2+#+()!+8!
-*)&$,)'6!.O;Oz!*,%!>;[z6!($'-$2)&G$5H;!D5$9(*5!$889'&+,!?*'!)#$!B+')!2+BB+,!($'-&(*)+(H!2+B-5&2*)&+,6!'$$,!
&,!)#($$!'$-)&2!-*)&$,)'!X3;=zY;!b$9(+5+1&2*5!2+B-5&2*)&+,'!?$($!($2+(%$%!&,!7;Oz!X,}<Y!+8!)#$!J_aJ!1(+9-!
?&)#!,+!&%$,)&8&$%!&,8$2)&+9'!*1$,);!

!
2. Scoring systems 

"#$!25&,&2*5!2#*(*2)$(&')&2'!*,%!(*)$'!')9%&$%!&,!-*)&$,)'!?&)#e?&)#+9)!2+B-5&2*)&+,'!*($!'9BB*(&c$%!&,!
Table 4;!D*)&$,)'!?&)#!2+B-5&2*)&+,'!#*%!'&1,&8&2*,)5H!5+,1$(!_`F!')*H';!ZB+,1!)#$!25&,&2*5!'2*5$'!9'$%6!+,5H!
)#$!DJJ!'#+?$%!*!')*)&')&2*55H!'&1,&8&2*,)!%&88$($,2$!4$)?$$,!)#$!)?+!1(+9-'!X-}0;00<7Y6!?&)#!#&1#$(!B$%&*,!
G*59$'!+8!*55!(*)$'!($-+()$%!&,!-*)&$,)'!?&)#!2+B-5&2*)&+,';!!

"#$!-(+1,+')&2!($5&*4&5&)H!+8!)#$!'2*5$'!8+(!-($%&2)&,1!)#$!(&'R!+8!%$G$5+-&,1!2+B-5&2*)&+,'!&'!-($'$,)$%!
&,!Table 5;!Da_JE!___!%$B+,')(*)$%!'&B&5*(!*229(*2H!X[/;OzY!&,!2+(($2)5H!-($%&2)&,1!-*)&$,)'!?&)#!DAW]CU<!
2+B-5&2*)&+,'!X[7;3zY;!"#$!-J]NZ!'#+?$%!#&1#!($5&*4&5&)H!&,!-*)&$,)'!?&)#+9)!2+B-5&2*)&+,'!XOO;0zY6!?#&5$!
)#$! DJJ!4$')! -($%&2)$%! '$-)&2! -*)&$,)'! ?#+! %$G$5+-$%! 2+B-5&2*)&+,'! %9(&,1! )#$! 2+9('$! +8! #+'-&)*5&c*)&+,!
X/0;=zY;!DJJ!$:#&4&)$%!)#$!#&1#$')!+G$(*55!-($%&2)&G$!*229(*2H!X/=;<zY!*,%!1++%!*229(*2H!&,!4+)#!1(+9-'!
')9%&$%;!
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Table 3. C&')(&49)&+,!+8!2+B-5&2*)&+,'!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!

!
!"F-%,$"(#("$"?-)5-&+4#*%&)$%+,5-%,-$B"-&+/(5"-+@-$B"-?%5")5"G-J;>!- F-)&/$"-("5#%()$+(2-?%5$("55-52,?(+4"M-N-F-&+4#*%&)$%+,-("5/*$%,.-%,-?")$BG-HI-F-$/3"(&/*+5%5G-DE!-F-
B)"4+*2$%&-/()"4%&-52,?(+4"G-8("@"(5-$+-)-,"O3+(,G-88#)$%",$-O%$B-,"#B(+$%&-52,?(+4"-
-

Diagnosis% All n (%) Septic n (%) Non-infectious SIRS n (%) 
2$&#'%()*%+!&+&)$3! 45!647871! 45!647871! 5!65851!

ZaCJ  ! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
SH%(+-,$9B+)#+(*:! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
D5$9(*5!$889'&+,!?&)#!59,1!*4'2$''! <!X7;OY! <!X7;OY! 0!X0;0Y!
D5$9(*5!$889'&+,! 7!X3;=Y! 7!X3;=Y! 0!X0;0Y!
DH+)+(*:! <!X7;OY! <!X7;OY! 0!X0;0Y!
"@!-5$9(&)&'! .!X.;>Y! .!X.;>Y! 0!X0;0Y!

9$%:*;&!&+&)$3! <!6=8>1! 3 (5.6) ?!6@871!
N$4(&5$!'$&c9($! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
`$($4(*5!$%$B*! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
A,2$-#*5&)&'! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
`$($4(*5!&,8*(2)&+,! .!X.;>Y! 0!X0;0Y! .!X.;>Y!

_,)(*2$($4(*5!#*$B+((#*1$|! .!X.;>Y! 0!X0;0Y! .!X.;>Y!

A)B$%!! 7!64<8?1! >!6C8D1! >!6C8D1!
F(+'$-'&' ! <!X7;OY! <!X7;OY! 0!X0;0Y!
SFJ ! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
J+8)!)&''9$!*4'2$''!+8!9--$(!5&B4|! .!X.;>Y! .!X.;>Y! 0!X0;0Y!
Z,*'*(2*|| ! .!X.;>Y! 0!X0;0Y! .!X.;>Y!
C&*4$)&2!R$)+*2&%+'&'! <!X7;OY! 0!X0;0Y! <!X7;OY!
A'+-#*1$*5!')$,+'&'! .!X.;>Y! 0!X0;0Y! .!X.;>Y!

E()'$-)&!0')B!*%F(-!G+&.;-,)'*- ! ?@!6>@8>1! 4C!6@?841! D!6448@1!

E()'$-)&!0')B*;)!*%F(-!G+&.;-,)'*- ! @5!6<D8D1! ?<!6>C8?1! <!6=8>1!

Total patients 53 (100) 42 (79.3) 11 (20.7) 
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Table 4. Z,*5H'&'!+8!25&,&2*5!2#*(*2)$(&')&2'!*,%!'2*5$'!&,!-*)&$,)'!?&)#e?&)#+9)!2+B-5&2*)&+,'  

Variables Group with OD n (%)  Group without OD n (%) p  
E$*,!*1$!XB+,)#'Y!{!JC! 37{3. ! 7={3>! 0;<=07!

k$,%$(!XB*5$e8$B*5$Y! .<e.. ! .7e./ ! 0;37<0!

F,%$(5H&,1!%&'$*'$'!! [!X./;[Y ! >!X70;0Y! 0;<>>[!

N$4(&5&)H!! .=!X=>;=Y! <.!X/0;0Y! 0;>/70!

E$2#*,&2*5!G$,)&5*)&+,!! 3!X<.;/Y! 7!X.0;0Y! 0;<[30!

J)*H!&,!D_`F!X%*H'Y!{ !JC! .[! X{.0 Y! O!X{3 Y! 0.0024 
Total 23 (43.4) 30 (56.6) <0.0001 
!

! ! !
!

! ! !
Scoring systems median, (IQR) median, (IQR) p 

Da_JE!___!! =!X<U.>Y! <!X<U/;/30Y! 0;.[[< !

DAW]CU<!! 7!X.UOY! <!X.U3Y! 0;77O/!

-J]NZ| ! 3!X7U>Y! [!X7U=Y! 0;<=</!

DJJ| ! <!X.U<Y! .!X.U.Y! 0.0023 
!
1),, FPB%$,"2-$"5$G-#QR6RS-
K>- F-+(.),-?25@/,&$%+,G- !>-F-5$),?)(?-?"<%)$%+,G-TU;-F-%,$"(V/)($%*"- (),."G-A;T!1-TTT-F-A"?%)$(%&- ;%5W-+@-1+($)*%$2-TTTG-ACXK>-Y-F-A"?%)$(%&-X+.%5$%&-K(.),-
>25@/,&$%+,-YG-#!KZJ-F-A"?%)$(%&-!"V/",$%)*-K(.),-Z)%*/("-J55"554",$G-A!!-F-AB+",%:-!"#5%5-!&+("-
8&)*&/*)$"?-32-5"#$%&-.(+/#
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Table 5.  D(+1,+')&2!($5&*4&5&)H!+8!Da_JE!___6!DAW]CU<6!-J]NZ!*,%!D#+$,&:!J$-'&'!J2+($!
!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
-
-
-
-
-
-

K> -F-+(.),-?25@/,&$%+,M-KAJ-F-+<"()**-#(+.,+5$%&-)&&/()&2M-H[-F-$(/"-,".)$%<"M-Z[-F--@)*5"-,".)$%<"M-ZA-F-
@)*5"-#+5%$%<"M-HA-F-$(/"-#+5%$%<"M-A!!-F-AB+",%:-!"#5%5-!&+("M-8#"(&",$)."-&)*&/*)$"?-@(+4-$B"-$+$)*-,/43"(-
+@-#)$%",$5-\,]S^_M-88&)*&/*)$"?-@(+4-$B"-5"#5%5-.(+/#-\,]`Y_6-
!

"#$!%&'2(&B&,*)&+,!*,%!2*5&4(*)&+,!+8!)#$!8+9(!-(+1,+')&2!'2*5$'!&'!-($'$,)$%!&,!Table 6;!ZB+,1!)#$!
8+9(!B+%$5'! *,*5Hc$%6!DJJ!#*%! )#$!#&1#$')! '$,'&)&G&)H!XO0;0zY6!bDM!XO0;0zY6! *,%!%&'2(&B&,*4&5&)H!XZF`!
0;/7=6!`_!X0;3/=U0;O>/Y;!"#$!-J]NZ6!?&)#!==;/z!DDM6!($G$*5$%!)#$!#&1#$')!'-$2&8&2&)H!XOO;0zY6!Da_JE!___!
%$B+,')(*)$%!B+%$(*)$! ')(*)&8&2*)&+,!XZF`!0;=30Y6!?#&5$!DAW]CU<! '#+?$%!5+?$(! '$,'&)&G&)H!X[7;3zY!*,%!
%&'2(&B&,*)+(H!*4&5&)H!XZF`!0;3>.Y!&,!)#$!1(+9-'!')9%&$%;!"#$!'&1,&8&2*,2$!+8!2*5&4(*)&+,!&,!)#$!D#+$,&:!J$-'&'!
J2+($! XS+'B$(UW$B$'#+?! )$')6! "*45$! =!U! ~•}3;/3<6! -}0;0.=Y! ,$2$''&)*)$%! B+%$5! &B-(+G$B$,)! 4H!
($2*5&4(*)&+,;!k(*-#&2*5!($-($'$,)*)&+,'!+8!)#$!*4+G$!B$)#+%'!*($!($85$2)$%!&,!Figure 2 )+ Figure 6.!

Z,*5H'&'!?&)#!)#$!`+:!-(+-+()&+,*5!#*c*(%'!B+%$5!8+9,%!,+!')*)&')&2*55H!'&1,&8&2*,)!$88$2)!+8!*,H!+8!
)#$!G*(&*45$'!2+,'&%$($%!+,!)&B$!)+!$G$,)!XTable 7Y;!"#$!4$')U8+9,%!$88$2)6!*5)#+91#!,+)!'&1,&8&2*,)6!?*'!($5*)$%!
)+!)#$!-($'$,2$!+8!9,%$(5H&,1!2#(+,&2!%&'$*'$!+8!)#$!-*)&$,)'!XA:-X@Y}.;/.OY;!E$2#*,&2*5!G$,)&5*)&+,!)$,%$%!
)+!($%92$!(&'R!XA:-X@Y}0;30>Y6!49)!?&)#+9)!')*)&')&2*5!'&1,&8&2*,2$;

!        Observed patients Total OPA % 

Predicted patients         without OD 
         n (%) 

OD 
n (%)   

PRISM III* ! ! ! !
?&)#+9)!]C!,!XzY! <<!X/7;7Y!f"bg! O!X<=;/Y!fNbg! 70!X3=;=Y!

=7;7z!?&)#!]C!,!XzY! .<!X3<;<Y!fNDg! ..!X[/;OY!f"Dg! <7!X[7;[Y!
Total 7[!X=[;.Y! .>!X73;>Y! 37!X.00Y!
PELOD-2* ! ! ! !
?&)#+9)!]C!,!XzY! <.!X/0;0Y!f"bg! >!X70;0Y!fNbg! 70!X3=;=Y!

3O;3z!?&)#!]C!,!XzY! .7!X3=;3Y!fNDg! .0!X[7;3Y!f"Dg! <7!X[7;[Y!
Total 7[!X=[;.Y! .>!X73;>Y! 37!X.00Y!
pSOFA** ! ! ! !
?&)#+9)!]C!,!XzY! <<!XOO;0Y!f"bg! 7!X.<;0Y!fNbg! <3!X3>;3Y!

==;/z !?&)#!]C!,!XzY! ..! X=[;/Y!fNDg! =!X73;7Y!f"Dg! ./!X[0;3Y!
Total 77!X/O;=Y! >!X<.;[Y! [<!X.00Y!
PSS** ! ! ! !
?&)#+9)!]C!,!XzY! <0!XO0;0Y!f"bg! 3!X<0;0Y!fNbg! <3!X3>;3Y!

/=;<z !?&)#!]C!,!XzY! 3!X<>;[Y!fNDg! .<!X/0;=Y!f"Dg! ./!X[0;3Y!
Total <3!X3>;3Y! ./!X[0;3Y! [<!X.00Y!
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      Table 6:  C&'2(&B&,*)&+,!*,%!2*5&4(*)&+,!+8!8+9(!-(+1,+')&2!'2*5$'!

!
!
!
!

!
!
!

!
-
AAa-F-#+5%$%<"-#("?%&$%<"-<)*/"G-[Aa- F-,".)$%<"-#("?%&$%<"-<)*/"G-JE'-F-)(")- /,?"(-$B"-&/(<"G-'T-F-&+,@%?",&"-%,$"(<)*G-85$/?%"?-@+(-5"#$%&-.(+/#-+,*2-
D+54"(FX"4"5B+O-$"5$G-bY-F-&B%F5V/)(" G-#-c-R6RS-

 Metrics PRISM III PELOD-2 pSOFA* Phoenix Sepsis Score* 
J$,'&)&G&)H!z! [/;O ! [7;3! 73;7! 80.0 
J-$2&8&2&)H!z! /7;7! /0;0! 88.0 /0;=!

DDM!z! 3/;>! 3<;=! ==;/! /0;=!

bDM!z ! =[;/ ! =.;O! ==;/! O0;0!

ZF`!X`_Y! 0;=30!X0;[>>U0;O0.Y! 0;3>.!X0;[7<U0;/[> ! 0;3O/!X0;[0.U0;//7Y! 0;/7=!X0;3/=U0;O>/Y!

S+'B$( UW$B$'#+?!)$')6!~<! 0;[/<!X-}0;/>0Y! <;70O!X-}0;3..Y! [;0=O!X-}0;<3[Y! 3;/3<!X-}0;0.=Y!
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Figure 2. ` *5&4(*)&+,!8+(!Da_JE! 

 
 

Figure 3. `*5&4(*)&+,!8+(!DAW]CU< 
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Figure 4. `*5&4(*)&+,!8+(!-J]NZ  
 

 
 

Figure 5. `*5&4(*)&+,!8+(!D#+$,&:!J$-'&'!J2+($ 
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Figure 6. a$2*5&4(*)&+,!8+(!D#+$,&:!J$-'&'!J2+($ 

 

 
 
 
 
 
 
 
Table 7.  `+:! ($1($''&+, !

-
I- F-&+"@@%&%",$G-!C-F-5$),?)(?-"((+(G-P)*?-F-P)*?-$"5$G-?@-F-?".(""5-+@-@(""?+4G-#F<)*/"G-C:#\I_-F-(%5W-()$%+-

Variable B SE Wald df p Exp(B) 
Z1$! 0;003! 0;003! 0;>>/! . ! 0;7.O! .;003!

k$,%$(! U0;<=[! 0;30<! 0;</=! . ! 0;3>>! 0;/=O!

F,%$(5H&,1!2#(+,&2!%&'$*'$! 0;3[. ! 0;=03! 0;O0.! . ! 0;7/. ! .;/.O !
E$2#*,&2*5!G$,)&5*)&+,! U0;=/=! 0;=0.! .;<=7! . ! 0;<=.! 0;30>!
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3. Laboratory biomarkers of inflammation 
 

Table 8!-($'$,)'!)#$!($'95)'!+8!)#$!5*4+(*)+(H!-*(*B$)$('!)$')$%!&,!)#$!)#($$!1(+9-';!"#$!B$%&*,!G*59$'!
+8!)#$!8&G$!&,G$')&1*)$%!&,85*BB*)+(H!B*(R$('!&,!)#$!)?+!-*)&$,)!1(+9-'!X'$-)&2!*,%!,+,U&,8$2)&+9'!J_aJY!
'#+?$%!*!'&1,&8&2*,)!&,2($*'$!+9)'&%$!)#$!&,%&2*)$%!($8$($,2$!(*,1$';!V#$,!2+B-*($%!?&)#!)#$!2+,)(+5!1(+9-6!
)#$($!?*'!*! ')*)&')&2*55H!'&1,&8&2*,)!%&88$($,2$!&,!*55!-*(*B$)$('!4$)?$$,!)#$!)?+!-*)&$,)!1(+9-';!"#$!B+')!
-(+,+9,2$%!'&1,&8&2*,2$!?*'!($-+()$%!&,!'$-)&2!-*)&$,)'!Xk(+9-!_6!-!n!0;000.Y;!

_,!*!%&($2)!2+B-*(&'+,!4$)?$$,!)#$!)?+!1(+9-'!+8!2#&5%($,!?&)#!-*)#+5+1&2*5!2+,%&)&+,'6!)#$!B$%&*,!
`aD!*,%!-(+2*52&)+,&,!G*59$'!&,!'$-'&'!Xk(+9-!_Y!?$($!8+9,%!)+!4$!*--(+:&B*)$5H!)?&2$!*'!#&1#!*'!)#+'$!&,!
,+, U&,8$2)&+9'!J_aJ!-*)&$,)';!C$'-&)$!)#$!($-+()$%!%&88$($,2$6!')*)&')&2*5!'&1,&8&2*,2$!?*'!,+)!%$B+,')(*)$%;!
_,!2+,)(*')!)+!`aD!*,%!-(+2*52&)+,&,6!5$9R+2H)$6!-($'$-'&,!*,%!'Ea!5$G$5'!?$($!'&B&5*(!&,!4+)#!1(+9-'6!?&)#!
,+!'&1,&8&2*,)!%&88$($,2$'!X-!}!0;[7O/6!-!l!0;>>>>6!-!}!0;/3[/6!($'-$2)&G$5HY;!!

@+:-5+)! *,*5H'&'! ($G$*5$%! )#*)! '$-)&2! -*)&$,)'! #*%! )#$! #&1#$')! `aD! 5$G$5'! 2+B-*($%! )+! )#$! +)#$(!
1(+9-';! "#$!2+,2$,)(*)&+,'!+8!-($'$-'&,!&,!J_aJ!?&)#!*! ,+,U&,8$2)&+9'!2*9'*)&G$!*1$,)!?$($! '&1,&8&2*,)5H!
$5$G*)$%6! ?&)#! B$%&*,! G*59$'! B*(R$%5H! #&1#$(! 2+B-*($%! )+! )#$! +)#$(! 1(+9-'! ')9%&$%;! "#$! 1(*-#&2*5!
($-($'$,)*)&+,!+8!)#$!5*4+(*)+(H!-*(*B$)$('!&'!G&'9*5&c$%!&,!Figure 76!,$:)!)+!Figure 11;!

a$8$($,2$!G*59$'!+8!-($'$-'&,!X.0/;[/!-1eBWY!*,%!'Ea!X.3<;O.!,1eBW6!>3z!($8$($,2$!&,)$(G*56!(&1#)!
'&%$%Y!?$($!2*5295*)$%!4H!*!(+49')!')*)&')&2*5!B$)#+%!4*'$%!+,!)#$!%*)*!8(+B!)#$!2+,)(+5!1(+9-!+8!-*)&$,)';
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Table 8: M*59$'!+8!5*4+(*)+(H!4&+B*(R$('!&,!'$-)&26!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!
!

!
1),, FPB%$,"2-$"5$G-#-d-R6RS-
=(+/#-TG-5"#$%&M-=(+/#-TTG-,+,%,@"&$%+/5-!T;!M-=(+/#-TTTG-&+,$(+*5M-TU;G-%,$"(V/)($%*"-(),."6-
;"@"(",&"-<)*/"5-F-X"/W+&2$"5-F!)." F?"#",?",$-)&&+(?%,.-$+-D"W*+$e-"$-)*6G-';A- F-R-F-S6R-4.LXG-#(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4XG-
A("5"#5%,-F-fRg6`g-#.L4XG-51;- F-fSY6hf-,.L4X-\iSj-("@"(",&"-%,$"(<)*G-(%.B$F5%?"?_

Laboratory biomarker 
 

Group I  
B$%&*,!X_taY 

Group II  
B$%&*,!X_taY 

Group III  
B$%&*,!X_taY p (I vs. II)   p (II vs. III)   p (I vs. III) 

W$9R+2H)$'!X.0$eWY! .<;/>!XO;=0U./;[.Y ! .<;<>!X..;0<U<7;O3Y! =;==!X3;=/UO;.<Y! 0;[7O/! < 0.0001 < 0.0001 
`aD!XB1eWY! ./;<0!X.;[7 U.0.;O0Y! =;/7!X0;.<U<.;00Y! 0;=0!X0;.<U0;=0Y! 0;.3.3 ! 0.0111 < 0.0001 
D(+2*52&)+,&,!X,1eBWY! .;3/!X0;7OU3;/OY! 0;>3!X0;[7U.;=/Y! 0;03!X0;0[U0;0=Y! 0;.7[[ ! < 0.0001 < 0.0001 
D($'$-'&,!X-1eBWY! <<O;.0!X.[3;70U73.;/0Y! 7[/;00!X3>;[7U..7=;00Y! .3;>/!X7;3<U3.;.0Y! l!0;>>>>! 0.0009 < 0.0001 
'Ea!X,1eBWY! <7.;>0!X.>.;<0U70/;<0Y! <7O;O0!X.7O;>0U7[>;=0Y! ../;/0! X.0=;30U.<3;=0Y! 0;/3[/ ! 0.0024 < 0.0001 
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!
-
----------Figure 7.  @+:-5+)!*,*5H'&'!+8!W$92+2H)$' 

 
!

Figure 8. @+:-5+)!*,*5H'&'!+8!`aD !
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!
Figure 9. @+:-5+)!*,*5H'&'!+8!D(+2*52&)+,&,!

!
!
Figure 10. @+:-5+)!*,*5H'&'!+8!D($'$-'&,!
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!
 

Figure 11. @+:-5+)!*,*5H'&'!+8!'Ea !

!
!

Table 10! -($'$,)'! *,! *,*5+1+9'! *,*5H'&'! +8! -$(8+(B*,2$! &,! 2(&)&2*5! -*)&$,)'! *,%! 2+,)(+5'! N+(!
D(+2*52&)+,&,!XZF`!}!.;06!>3z!`_Q!.;00U.;00Y!*,%!5$9R+2H)$'!XZF`!}!0;>>=6!>3z!`_Q!.;00U.;00Y6!$:)($B$5H!
#&1#!%&*1,+')&2!-$(8+(B*,2$!?*'!($-+()$%;!`aD!%$B+,')(*)$%!)#$!5+?$')!G*59$!XZF`!}!0;/=.6!>3z!`_Q!0;3OU
0;>[Y;!W+?$(!'$,'&)&G&)H!?*'!'#+?,!4H!'Ea!XO0zY6!-($'$-'&,!X/3zY!*,%!`aD!X/7zY;!Z55!4&+B*(R$('!#*%!#&1#!
'-$2&8&2&)H!Xj!OOzY6!?&)#!'Ea!X>=zY6!-(+2*52&)+,&,!X>=zY!*,%!5$9R+2H)$'!X>7zY!($2+(%&,1!)#$!5+?$')!8*5'$U
-+'&)&G$! (*)$';! "#$! #&1#$')! DDM! ?*'! ($-+()$%! 8+(! -(+2*52&)+,&,! X.00zY! *,%! 'Ea! XO>zY;! k(*-#&2*5!
($-($'$,)*)&+,'!+8!)#$!a]`!*,*5H'$'!+8!4&+B*(R$('!+8!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!*($!G&'9*5&c$%!&,!Figure 17!
)+!Figure 21;!

!

!

!

!

!
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!
Table 9.  C&*1,+')&2!Z229(*2H!*,%!a$5&*4&5&)H!+8!@&+B*(R$('!&,!J$-)&2!D*)&$,)'!*,%!`+,)(+5'!

 
Parameter Leukocytes (10&/L) CRP (mg/L) Procalcitonin (ng/mL) Presepsin (pg/mL) sMR (ng/mL) 
ZF`!>3z!`_! ! 0;O=<!X0;3O!U!0;OOY! 0;O=>!X0;=[!U!0;>7Y! 0;>/0!X0;O=!U!.;00Y! 0;><[!X0;=>!U!0;>3Y! 0;>/[!X0;/=!U!0;>>Y!

`9) U+88! >;/0 ! 0;><! 0;.0 ! .<>;30! .=>;<<!

J$,'&)&G&)H!z ! /7 ! /O! >[ ! O.! O/!

J-$2&8&2&)H!z ! .00! >0! .00! >3! .00!

DDM!z! .00! >7! .00! >=! .00!

bDM!z ! =O! /< ! >. ! /= ! O7!

-!G*59$! <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
!
!

JE'- F-)(")-/,?"(-$B"-&/(<" G-'T-F-&+,@%?",&"-%,$"(<)*G-AAa-F-#+5%$%<"-#("?%&$%<"-<)*/"G-[Aa- F-,".)$%<"-#("?%&$%<"-<)*/"G-'/$ F+@@-F-&/$F+@@-#+%,$-
;"@"(",&"-<)*/"5-F-X"/W+&2$"5-F-)." F4)$&B"?G-';A-F-R-F-S6R-4.LXG-#(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4XG-
A("5"#5%,-F-fRg6`g-#.L4XG-51;- F-fSY6hf-,.L4X-\iSj-("@"(",&"-%,$"(<)*G-(%.B$F5%?"?_
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Figure 12. a]`! *,*5H'&'!+8!5$9R+2H)$'!&,!'$-)&2!-*)&$,)'!*,%!2+,)(+5'!

!
!

Figure 13. a]`! *,*5H'&'!+8!̀aD! &,!'$-)&2!-*)&$,)'!*,%!2+,)(+5'!
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!
Figure 14. a]`! *,*5H'&'!+8!D(+2*52&)+,&,!&,!'$-)&2!-*)&$,)'!*,%!2+,)(+5'!

!
!

Figure 15. a]`! *,*5H'&'!+8!D($'$-'&,!&,!'$-)&2!-*)&$,)'!*,%!2+,)(+5'!
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Figure 16. 'Ea!a]`! *,*5H'&'!&,!'$-)&2!-*)&$,)'!*,%!2+,)(+5'!

!
!
!
Table 10! -($'$,)'! *,! *,*5+1+9'! *,*5H'&'! +8! -$(8+(B*,2$! &,! 2(&)&2*5! -*)&$,)'! *,%! 2+,)(+5'! N+(!

D(+2*52&)+,&,!XZF`!}!.;06!>3z!`_Q!.;00U.;00Y!*,%!5$9R+2H)$'!XZF`!}!0;>>=6!>3z!`_Q!.;00U.;00Y6!$:)($B$5H!
#&1#!%&*1,+')&2!-$(8+(B*,2$!?*'!($-+()$%;!`aD!%$B+,')(*)$%!)#$!5+?$')!G*59$!XZF`!}!0;/=.6!>3z!`_Q!0;3OU
0;>[Y;!W+?$(!'$,'&)&G&)H!?*'!'#+?,!4H!'Ea!XO0zY6!-($'$-'&,!X/3zY!*,%!`aD!X/7zY;!Z55!4&+B*(R$('!#*%!
#&1#!'-$2&8&2&)H!Xj!OOzY6!?&)#!'Ea!X>=zY6!-(+2*52&)+,&,!X>=zY!*,%!5$9R+2H)$'!X>7zY!($2+(%&,1!)#$!5+?$')!
8*5'$U-+'&)&G$! (*)$';! "#$! #&1#$')! DDM! ?*'! ($-+()$%! 8+(! -(+2*52&)+,&,! X.00zY! *,%! 'Ea! XO>zY;! k(*-#&2*5!
($-($'$,)*)&+,'!+8!)#$!a]`!*,*5H'$'!+8!4&+B*(R$('!+8!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!*($!G&'9*5&c$%!&,!Figure 
17!to!Figure 21;!
!

!
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!
!
!
Table 10.  C&*1,+')&2!-$(8+(B*,2$!*,%!($5&*4&5&)H!+8!4&+B*(R$('!&,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!
!

Indicator Leukocytes (10&/L) CRP (mg/L) Procalcitonin (ng/mL) Presepsin (pg/mL) sMR (ng/mL) 
ZF`!>3z!`_! ! 0;>>=!X.;00!U!.;00Y! 0;/=.!X0;3O!U!0;>[Y! .;0!X.;00!U!.;00Y! 0;O/3!X0;==!U!.;00Y! 0;O.>!X0;=3!U!0;>>Y!

`9) U+88!! O;><! 0;O0! 0;.<! ><;<0! .3.;3= !

J$,'&)&G&)H!z! .00! /7 ! .00! /3 ! O0!

J-$2&8&2&)H!z! >7! ><! >=! OO! >=!

DDM!z! O3! O0! .00! =/ ! O>!

bDM!z ! .00! OO! ><! >. ! >7!

-! ! <0.0001 0.0111 <0.0001 0.0009 0.0024 
!
!

JE'- F-)(")-/,?"(-$B"-&/(<" G-'T-F-&+,@%?",&"-%,$"(<)*G-AAa-F-#+5%$%<"-#("?%&$%<"-<)*/"G-[Aa- F-,".)$%<"-#("?%&$%<"-<)*/"G-'/$ F+@@-F-&/$F+@@-#+%,$-
;"@"(",&"-<)*/"5-F-X"/W+&2$"5-F-)." F4)$&B"?G-';A-F-R-F-S6R-4.LXG-#(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4XG-
A("5"#5%,-F-fRg6`g-#.L4XG-51;- F-fSY6hf-,.L4X-\iSj-("@"(",&"-%,$"(<)*G-(%.B$F5%?"?_
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Figure 17. a]`! *,*5H'&'!+8!W$9R+2H)$'!&,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!
 

! !
 Figure 18. a]`! *,*5H'&'!+8!̀aD! &,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!
!
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Figure 19. a]`! *,*5H'&'!+8!D(+2*52&)+,&,!&,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!

!
Figure 20. a]`! *,*5H'&'!+8!D($'$-'&,!&,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!

!

!
!
!
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Figure 21. 'Ea!a]`! *,*5H'&'!&,!2(&)&2*5!-*)&$,)'!*,%!2+,)(+5'!

!
"#$!($'95)'!+4)*&,$%!&,! '$-)&2!*,%!2(&)&2*5!-*)&$,)'!%$B+,')(*)$%!)#*)!-(+2*52&)+,&,!XZF`!}!0;=[>6!

>3z!`_Q!0;[/U0;O<Y!*,%!`aD!XZF`!}!0;=[76!>3z!`_Q!0;[/U0;O<Y!#*%!)#$!#&1#$')!%&'2(&B&,*)&G$!-$(8+(B*,2$;!
W$9R+2H)$'!XZF`!}!0;[<<6!>3z!̀ _Q!0;<<U0;=.Y6!-($'$-'&,!XZF`!}!0;[/.6!>3z!̀ _Q!0;</ U0;==Y!*,%!'Ea!XZF`!
}!0;3706!>3z!`_Q!0;7[U0;/<Y!'#+?$%!5+?$(!%&*1,+')&2!G*59$;!N+(! 'Ea6!)#$!#&1#$')! '$,'&)&G&)H!X.00zY!49)!
$:)($B$5H!5+?!'-$2&8&2&)H!X.OzY!?*'!($-+()$%;!D($'$-'&,!($G$*5$%!#&1#!'$,'&)&G&)H!XO.zY!49)!5+?!'-$2&8&2&)H!
X7=zY;!D(+2*52&)+,&,!X[0zY!*,%!`aD!X[<zY!'#+?$%!5+?! '$,'&)&G&)H!49)!#&1#! '-$2&8&2&)H!X.00z!*,%!>0z6!
($'-$2)&G$5HY;!D(+2*52&)+,&,!*,%!5$9R+2H)$'!*2#&$G$%!)#$!#&1#$')!-+'&)&G$!-($%&2)&G$!G*59$!XDDM!}!.00zY;!"#$!
,$1*)&G$! -($%&2)&G$! G*59$! XbDMY! ?*'! #&1#$')!8+(! 'Ea! X.00zY! *,%! -($'$-'&,! X=3zY;! "#$'$! 8&,%&,1'! *($!
'9BB*(&c$%!&,!Table 11!*,%!&559')(*)$%!)#(+91#!Figure 22!)+!Figure 26;!
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!
!
!
!
Table 11. C&*1,+')&2!-$(8+(B*,2$!*,%!($5&*4&5&)H!+8!4&+B*(R$('!&,!'$-)&2!*,%!2(&)&2*5!!
!

Indicator Leukocytes (10&/L) CRP (mg/L) Procalcitonin (ng/mL) Presepsin (pg/mL) sMR (ng/mL) 
ZF`!>3z!`_! ! 0;[<<!X0;<<!U!0;=.Y! 0;=[7!X0;[/! U!0;O<Y! 0;=[>!X0;[/! U!0;O<Y! 0;[/.! X0;</!U!0;==Y! 0;370!X0;7[ U!0;/<Y!

`9) U+88!! <>;/3! 7[;77! <;77! .[/;>/ ! ..<;=7 !

J$,'&)&G&)H!z! .. ! [< ! [0 ! O.! .00!

J-$2&8&2&)H!z! .00! >0! .00! 7=! .O!

DDM!z! .00! O<! .00! 3=! 33!

bDM!z ! 37! =. ! =<! =3! .00!

-! ! 0;[7O/! 0;.3.3 ! 0;.7[[ ! l!0;>>>>! 0;/3[/ !
!
!
JE'- F-)(")-/,?"(-$B"-&/(<" G-'T-F-&+,@%?",&"-%,$"(<)*G-AAa-F-#+5%$%<"-#("?%&$%<"-<)*/"G-[Aa- F-,".)$%<"-#("?%&$%<"-<)*/"G-'/$ F+@@-F-&/$F+@@-#+%,$-
;"@"(",&"-<)*/"5-F-X"/W+&2$"5-F-)." F4)$&B"?G-';A-F-R-F-S6R-4.LXG-#(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4XG-
A("5"#5%,-F-fRg6`g-#.L4XG-51;- F-fSY6hf-,.L4X-\iSj-("@"(",&"-%,$"(<)*G-(%.B$F5%?"?_
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Figure 22. a]`! *,*5H'&'!+8!5$9R+2H)$'!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!!

!
!

Figure 23. a]`! *,*5H'&'!+8!̀aD! &,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!
!

!
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Figure 24. a]`! *,*5H'&'!+8!D(+2*52&)+,&,!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!

 
 
 

Figure 25. a]`! *,*5H'&'!+8!D($'$-'&,!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!
 

 
 



 

40 
 

Figure 26. 'Ea!a]`! *,*5H'&'!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!
 

 
 
!
!
`+B4&,$%! 4&+B*(R$(! *,*5H'&'! '#+?$%! )#*)! -(+2*52&)+,&,! 2+B4&,$%! ?&)#! 'Ea! %$B+,')(*)$%! )#$! #&1#$')!
%&*1,+')&2!-$(8+(B*,2$!XZF`!}!0;/[Y6!8+55+?$%!4H!-(+2*52&)+,&,!€!`aD!XZF`!}!0;/.Y;!E$*,?#&5$6!)#$!`aD!
€!-($'$-'&,!2+B4&,*)&+,!XZF`!}!0;3=Y!($-+()$%!)#$!5+?$')!%&'2(&B&,*)&G$!-+)$,)&*56!5&B&)&,1!&)'!*--5&2*4&5&)H;!
ZB+,1!)#$!*,*5Hc$%!B+%$5'!&,259%&,1!)#($$!5*4+(*)+(H!&,%&2$'6!sMR + CRP + procalcitonin!XZF`!}!0;/OY!
'#+?$%!)#$!#&1#$')!%&*1,+')&2!-$(8+(B*,2$!8+(!%&88$($,)&*)&,1!'$-'&'6!-(+G&%&,1!)#$!4$')!%&'2(&B&,*)&G$!*4&5&)H!
*B+,1!)#$!$G*59*)$%!2+B4&,*)&+,';!"#$!'*B$!*($!-($'$,)$%!&,!Figure 27!*,%!Figure 28;!!
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Figure 27. E95)&-5$!5+1&')&2!($1($''&+,!+8!*!2+B4&,*)&+,!+8!)?+!4&+B*(R$('!

!
 

Figure 28. E95)&-5$!5+1&')&2!($1($''&+,!+8!*!2+B4&,*)&+,!+8!)#($$!4&+B*(R$('!
!
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Table 12. `5&,&2*5!2#*(*2)$(&')&2'!*,%!5*4+(*)+(H!-*(*B$)$('!+8!2#&5%($,!9,%$(!<!B+,)#'!+8!*1$!&,!)#$!')9%H!1(+9- 
 

Age 
(months) 

Diagnosis 
  

Type of 
complication 

Stay 
(days) 

Cause 
  

Leukocytes 
(10&/L) 

CRP 
(mg/L) 

Procalcitonin 
(ng/mL) 

Presepsin 
(pg/mL) 

sMR 
(ng/mL) 

>!%*H'!
`]M_C U.>!
&,8$2)&+,! ,+ ! =! `]M_C U.> ! >;><! <;73! .;.> ! 7[[3;/3 ! .<[;7> !

.[!%*H'!
`]M_C U.>!
&,8$2)&+,! ,+ ! =! `]M_C U.> ! .<;=O! 0;.<! 7;>0! </7;70! .><;<. !

.!B+,)#!<[!
%*H'! @(+,2#&+5&)&'! ,+ ! / ! F,'-$2&8&$%! ..;O0! 0;<0! .;><! ,e*! <<<;>0!
.!B+;!7!%*H'! @(+,2#&+5&)&'! ,+ ! / ! `]M_C U.> ! >;>3! 0;=0! <;O<! 737;00! .>7;O3!

</!%*H'!
`]M_C U.>!
&,8$2)&+,! ,+ ! =! `]M_C U.> ! =;[<! 0;=0! 3;[<! .>>;30! <7O;>3!

.!B+,)#!.!
%*H! A,)$(+2+5&)&'! ,+ ! .. ! '*+5$(%?%+%?"5-?%@@%&%*"- /;O3! ./.;00 ! 7;70! ,e*! <0>;[7!
.<!%*H'! ]B-#*5&)&'! ,+ ! O! C,$"(+3)&$"(-&*+)&)"-U!,*G$5! <3;7<! O=;<=! .;[> ! .>0;00! <7/;O3!
.3!%*H'! D,$9B+,&*! ,+ ! .< ! F,'-$2&8&$%! .0;/0 ! 0;=0! 0;.0! .=0;[0 ! .>>;7<!

.!B+;!>!%*H'!
"9495+&,)$(')&2&*5!
,$-#(&)&'! F(+'$-'&' ! .3 !

C6-&+*%-U!9(+295)9($!*,%!
#$B+295)9($! 7.;[= ! >7;=7! .=;.0 ! .[<;.3 ! 3</;/> !

..!%*H'! DH+%$(B*!
J+8)!)&''9$!*4'2$''!+8!
9--$(!5&B4! >!

!$)#B2*+&+&&/5-)/("/5-U!
?+9,%!%&'2#*(1$! <<;.O! 3;/7! 0;0>! ,e*! ,e*!

.!B+; ! A,)$(+2+5&)&'! ,+ ! <0!
A5"/?+4+,)5-)"(/.%,+5)- U!
8$2$'! .7;[7 ! >>;O0! 0;[. ! <37[;00! O3=;7O!

<>!%*H'!! A,)$(+2+5&)&'! ,+ ! 3! F,'-$2&8&$%! .7;.. ! .0/;O7! 70;.0! .<>;30! <==;O7!

<7!%*H'!
"9495+&,)$(')&2&*5!
,$-#(&)&'! F(+'$-'&' ! O!

9*"35%"**)-+:2$+&)-U!
9(+295)9($! 7[;>0! .<7;<0! ./;/[ ! >.O;00! 7>=;O.!

.!B+;!.0!
%*H'! D,$9B+,&*! D5$9(*5!$889'&+,! ./ ! F,'-$2&8&$%! O;<<! 0;=0! 0;.0! .O7;30! .<3;/O!
.!B+,)#![!
%*H'!

`]M_C U.>!
&,8$2)&+,! D,$9B+,&*! O! `]M_C U.> ! .3;O<! 33;<0! <3;/0! 7>>;00! 70>;OO!

,L)-F-4%55%,.-<)*/"M-;"@"(",&"-<)*/"5-F-X"/W+&2$"5-F-)." F4)$&B"?G-';A-F-R-F-S6R-4.LXG-A(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4XG-A("5"#5%,-F-fRg6`g-#.L4XG-51;- F-fSY6hf-
,.L4X- \iSj-("@"(",&"-%,$"(<)*G-(%.B$F5%?"?_
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Table 12! '#+?'! )#$! 25&,&2*5! *,%! 5*4+(*)+(H! 2#*(*2)$(&')&2'! +8! )#$! 2#&5%($,! 9,%$(! <! B+,)#'! +8! *1$!

&,259%$%!&,!)#$!')9%H!X.3e37Y;!J#+()$(!#+'-&)*5!')*H!X3U=!%*H'Y!?*'!($2+(%$%!B*&,5H!&,!`]M_CU.>!&,8$2)&+,'!
?&)#+9)!2+B-5&2*)&+,';!"#$!#&1#$')!5$9R+2H)$!2+9,)'!X7[;>0!•!.0‚eWY!?$($!($2+(%$%!&,!*!-*)&$,)!?&)#!9(+'$-'&'!
2*9'$%! 4H!9*"35%"**)- +:2$+&)6! ?#&5$! B*:&B9B! `aD! 5$G$5'! X./.;00! B1eWY! ?$($! +4'$(G$%! &,! $,)$(+2+5&)&'!
2*9'$%! 4H!'*+5$(%?%+%?"5- ?%@@%&%*";! `]M_C U.>! -*)&$,)'! %$B+,')(*)$%! 5+?! -(+2*52&)+,&,! 5$G$5'! X0;.0U3;[<!
,1eBWY;! "#$!#&1#$')! 2+,2$,)(*)&+,'! +8! -($'$-'&,!X<37[! -1eBWY!?$($!8+9,%!&,! *! -*)&$,)! ?&)#!$,)$(+2+5&)&'!
2*9'$%! 4H!A5"/?+4+,)5- )"(/.%,+5) ;! _,! 2#&5%($,! ?&)#! 4*2)$(&*5! &,8$2)&+,'! XA5"/?+4+,)5- )"(/.%,+5) 6!
9*"35%"**)-+:2$+&)Y6!)#$!#&1#$')!'Ea!G*59$'!Xl!700!,1eBWY!?$($!($-+()$%6!?#$($*'!&,!`]M_CU.>U*''+2&*)$%!
2*'$'!)#&'!B*(R$(!(*,1$%!&,!)#$!5+?$(!)+!B+%$(*)$!(*,1$!X.<[U70>!,1eBWY;!

ZB+,1!'$-)&2!-*)&$,)'6!`aD!j![0!B1eW!?*'!($2+(%$%!&,!7O;.z!+8!2*'$'6!*,%![3;<z!'#+?$%!$5$G*)$%!
D`"! 5$G$5'! X<U.0! ,1eBW! *,%! l! .0! ,1eBWY;! E$*,?#&5$6! &,! <O;=z! +8! 2#&5%($,6! D`"! ($B*&,$%! ?&)#&,! )#$!
($8$($,2$!(*,1$!Xn!0;3!,1eBWY;!],5H!>z!+8!2(&)&2*5!-*)&$,)'!#*%!`aD!$5$G*)&+,'!j![0!B1eW6!'9--+()&,1!)#$!
,+)&+,!)#*)!G$(H!#&1#!`aD!G*59$'!*($!B+($!)H-&2*5!+8!'$-'&'!)#*,!+8!+)#$(!,+,&,8$2)&+9'!2+,%&)&+,';!Z!'9BB*(H!
+8!)#$'$!($'95)'!&'!-($'$,)$%!&,!Table 13;!

!
Table 13. `+B-*(*)&G$!*,*5H'&'!+8!D(+2*52&)+,&,!*,%!̀ aD! G*59$'!&,!'$-)&2!*,%!2(&)&2*5!-*)&$,)'!
!

PCT and CRP values in septic and critical patients 
':R>8:=>8S(<:8NC8 Septic n (%) Critical n (%) 
D`"!n!0;3!,1eBW! .<!X<O;=Y! [!X7=;=Y!

D`"!0;3! U!<!,1eBW! ..!X<=;<Y! =!X3[;[Y!

D`"!<! U.!0!,1eBW! .0!X<7;OY! .!X>;0Y!

D`"!l!.0!,1eBW ! >!X<.;[Y! - 

! ! !
`aD!n!3!B1eW! .7!X70;>Y! [!X7=;[Y!

`aD!3! U!<0!B1eW! O!X.>;.Y! [!X7=;[Y!

`aD!<0!U![0!B1eW! 3!X..;>Y! <!X.O;<Y!

`aD!j![0!B1eW!! .=!X7O;.Y! .!X>;0Y!

Total * 42 (100) 11 (100) 
!
A'H- F-A(+&)*&%$+,%,G- ';A-F-' F(")&$%<"-#(+$"%,G- 8-F-#"(&",$)."- ()$%+- @+(- $B"- ("5#"&$%<"- .(+/#M- ;"@"(",&"-
(),."50- ';A- F-R-F-S6R-4.LXG-A(+&)*&%$+,%,-F-R6RR-F-R6RS-,.L4X-
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V. DISCUSSION!
 

J$-'&'!&'!+,$!+8!)#$!5$*%&,1!2*9'$'!+8!%$*)#!&,!2#&5%($,!#+'-&)*5&c$%!&,!&,)$,'&G$!2*($!9,&)';!b&,$)$$,!
H$*('!*8)$(!)#$!&,)(+%92)&+,!+8!)#$!#&')+(&2*5!_DJ``!2(&)$(&*6!*!,$?!"*'R!N+(2$!+,!D$%&*)(&2!J$-'&'!C$8&,&)&+,'!
#*'!&%$,)&8&$%!4+)#!)#$!'#+()2+B&,1'!+8!)#$!+(&1&,*5!%$8&,&)&+,'!*,%!-+''&45$!89)9($!'+59)&+,';!"#$!,$?!D#+$,&:!
')*,%*(%'!+9)-$(8+(B!)#+'$!+8!)#$!_DJ``6!?#&2#!9,)&5!,+?!?*'!)#$!+,5H!1$,$(*55H!*22$-)$%!25*''&8&2*)&+,!+8!
)#$! %&'$*'$;! C$G$5+-$%! 8(+B! *! 25&,&2*5! %*)*'$)! 2+G$(&,1! +G$(! 7;3! B&55&+,! -$%&*)(&2! #+'-&)*5&c*)&+,'! &,! )$,!
#+'-&)*5!'$))&,1'!+-$(*)&,1!&,!&,%$-$,%$,)!#$*5)#!'H')$B'6!)#$H!-(+G&%$!)#$!8&(')!*1$U'-$2&8&2!2+,2$-)!+8!'$-'&'!
&,!2#&5%($,!*'!*,!&,8$2)&+,U*''+2&*)$%6!5&8$U)#($*)$,&,1!+(1*,!%H'89,2)&+,;!

Z5)#+91#!&,8+(B*)&+,!8(+B!%&88$($,)!2+9,)(&$'!#*'!4$$,!9'$%!8+(!)#$&(!%$)$2)&+,6!$:)$(,*5!G*5&%*)&+,!+8!
DJJ!?&55!+,5H!4$!2+,8&(B$%!*8)$(!89()#$(!')9%&$';!],$!+8!)#$!8&(')!&B-5$B$,)*)&+,'!+8!)#$!D#+$,&:!2(&)$(&*!?*'!
-($'$,)$%! &,! )#$! ')9%H! 4H! J*,2#$cUD&,)+! $)! *5;! &,! <0<36! #&1#5&1#)&,1! )#$&(! *--5&2*4&5&)H! *,%! *%G*,)*1$'! &,!
25&,&2*5!-(*2)&2$!&,!-$%&*)(&2!&,)$,'&G$!2*($!9,&)'!&,!)#$!F,&)$%!J)*)$';!

Z,+)#$(! '&1,&8&2*,)!2#*,1$!&,! )#$! ,$?5H!-(+-+'$%!%$8&,&)&+,'!&'! )#$! ($B+G*5!+8!J_aJ!*'! *!25&,&2*5!
&,%&2*)+(!+8!'$-'&';!"#&'!-(+G&%$'!1($*)$(!25*(&)H!*,%!($%92$'!%&*1,+')&2!%&88&295)&$'6!$'-$2&*55H!&,!$B$(1$,2H!
%$-*()B$,)'!?#$($!B*,H!2#&5%($,!?&)#!8$G$(!*,%!+)#$(!*4,+(B*5!-#H'&+5+1&2!&,%&2*)+('!?&)#+9)!'$-'&'!B$$)!
)#$!2(&)$(&*!8+(!J_aJ6!$;1;6!8$4(&5$!&,8*,)'!?&)#!4(+,2#&+5&)&'!$:#&4&)&,1!)*2#H2*(%&*!*,%!)*2#H-,$*;!E+G&,1!*?*H!
8(+B!)#$!?&%$5H!*22$-)$%!-*(*%&1B!+8!J_aJ!+G$(!)#$!-*')!)?+!%$2*%$'!($-($'$,)'!,+)!+,5H!*!'&1,&8&2*,)!2#*,1$!
49)!*5'+!*!'&1,&8&2*,)!2#*55$,1$6!*'!2+,2$-)9*5!$G+59)&+,!&,!B$%&2&,$!&'!&,#$($,)5H!%&88&295);!!
]G$(!)#$!H$*('6!)#$!9,%$(')*,%&,1!+8!)#$!-*)#+-#H'&+5+1H!+8!'$-'&'!#*'!'&1,&8&2*,)5H!%$$-$,$%!%9$!)+!,$?!%*)*!
+,! #+')! &BB9,$! %H'($195*)&+,;! "#&'! -(+2$''! &,G+5G$'! 4+)#! )#$! &,*4&5&)H! +(! &,$88&2&$,2H! +8! )#$! -(+)$2)&G$!
($'-+,'$!)+!2+,)(+5!&,8$2)&+,!*)!)#$!'&)$!+8!-*)#+1$,!$,)(H!*,%!&)'!%&($2)!&,G+5G$B$,)!&,!)#$!%$G$5+-B$,)!+8!
-*)#+5+1&2*5!2#*,1$';!"#$!B*&,!8$*)9($'!+8!)#$!&BB9,$!($'-+,'$!&,!'$-'&'!&,259%$!4+)#!$:2$''&G$!&,85*BB*)&+,!
*,%!'9--($''&+,!+8!&BB9,&)H;!"#$'$!-(+2$''$'!*($!+4'$(G$%!&,!4+)#!*%95)'!*,%!2#&5%($,;!S+?$G$(6!)#$!8$*)9($'!
+8!-$%&*)(&2!'$-'&'!*($!%$)$(B&,$%!4H!*1$U'-$2&8&2!&BB9,$!($'-+,'$';!"#$'$!($195*)$!)#$!2+B-5$:!&,)$(-5*H!
4$)?$$,!&,85*BB*)+(H!B$%&*)+('6!$,%+)#$5&*5!2$55!*2)&G*)&+,6!2+B-5$B$,)!*,%!2+*195*)&+,6!*,%!B$2#*,&'B'!
+8!*,)&1$,!-($'$,)*)&+,;!!

]9)2+B$!&,! '$-'&'!#*'!4$$,! '#+?,! )+!%$-$,%!+,! )#$!&,)$(-5*H!4$)?$$,!2*9'*)&G$!*,%!#+')!8*2)+('6!
&,259%&,1!)#$!G&(95$,2$!+8!)#$!B&2(++(1*,&'B6!)#$!5$G$5!+8!4*2)$(&*5!+(!G&(*5!5+*%6!*,%!*22$''!)+!#$*5)#!2*($;!
E*,H!-*)#+1$,'!#*G$!$G+5G$%6!2($*)&,1!,$?!')(*)$1&$'!)+!$,#*,2$!)#$&(!($-(+%92)&G$!'922$''!*,%!'9(G&G*5!&,!
)#$!#+');!S+?$G$(6!B+()*5&)H!8(+B!'$-'&'!&'!-*()5H!#$(&)*45$;!V&)#!(*($!$:2$-)&+,'!XB+')!2+BB+,5H!B+,+1$,&2!
B9)*)&+,'Y6! 1$,$)&2! '9'2$-)&4&5&)H! &'! 9'9*55H! ,+)! '-$2&8&2! )+! *,! &,8$2)&+9'! *1$,)6! '911$')&,1! )#*)! '&B&5*(!
B$2#*,&'B'!+8!&BB9,$!%H'($195*)&+,!B*H!4$!*2)&G*)$%!&,!%&88$($,)!2*'$';!_)!($B*&,'!*,!+-$,!d9$')&+,!?#$)#$(!
)#$'$!B$2#*,&'B'!($-($'$,)!$,%+)H-$'6!1(+9-'!?&)#!2+$:-($''$%!1$,$'6!*,%!?#$)#$(!)#$H!2*,!4$!&,859$,2$%!
4H!)*(1$)$%!&BB9,+B+%95*)&+,;!"#&'!&'!*,!*2)&G$!*($*!+8!($'$*(2#!&,!'$-'&'!'2&$,2$;!

Z5)#+91#!)#$!-($'$,2$!+8!&,8$2)&+,!&'!*!B*^+(!2(&)$(&+,!8+(!)#$!%&*1,+'&'!+8!'$-'&'6!,+)!$G$(H!&,8$2)&+9'!
%&'$*'$! 5$*%'! )+! &)'! %$G$5+-B$,);! F,&d9$! )+! -$%&*)(&2! *1$! 1(+9-'! &'! )#$! 8*2)! )#*)! B*,H! -(&B*(H!
&BB9,+%$8&2&$,2&$'!&,&)&*55H!-($'$,)!?&)#! '$-'&'6! *5)#+91#! '92#!2*'$'! ($-($'$,)!+,5H!*! 'B*55! -(+-+()&+,!+8!
-$%&*)(&2!'$-'&';!N9()#$(B+($6!'$G$(*5!2+,1$,&)*5!2+,%&)&+,'!#*G$!4$$,!8+9,%!&,!$:)($B$!25&,&2*5!-#$,+)H-$'6!
'92#! *'! )#$! B95)&'H')$B! &,85*BB*)+(H! 'H,%(+B$! *''+2&*)$%! ?&)#! `]M_CU.>! &,! 2#&5%($,! XE_JÙY;!
Z9)+&,85*BB*)+(H! -+5H+(1*,! %&'$*'$6! -(+2$$%'! *)H-&2*55H6! ($'$B45&,1! r*?*'*R&! %&'$*'$6! r*?*'*R&U'#+2R!
'H,%(+B$!*,%!)+:&2!'#+2R!'H,%(+B$;!"#$!25&,&2*5!-&2)9($!&'!2#*(*2)$(&c$%!4H!B*(R$%!&,85*BB*)+(H!*2)&G&)H6!
2+*195*)&+,!%&'+(%$('6!#H-+-(+)$&,$B&*6!*,%!1$,$(*5&c$%!5HB-#*%$,+-*)#H6!?&)#!,+!B&2(+4&+5+1&2!$G&%$,2$!
+8!*!-*)#+1$,&2!*1$,);!"#&'!&'!+,$!+8!B*,H!$:*B-5$'!'#+?&,1!#+?!(*($!%&'$*'$'!2*,!*88$2)!2#&5%#++%!#$*5)#!
)#(+91#!&,2($*'$%!'9'2$-)&4&5&)H!)+!&,8$2)&+,!+(!B+($!'$G$($!2+9('$!+8!&,8$2)&+9'!%&'$*'$';!

!

!
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U!Etiologic pattern of illness in children with septic and critical conditions hospitalized in the PICU!

"#$! ($'95)'! +4)*&,$%! 8(+B! )#&'! ')9%H! -(+G&%$! %$)*&5$%! &,8+(B*)&+,! +,! )#$! $)&+5+1&2*5! ')(92)9($! +8!
&55,$''$'!&,!2#&5%($,!?&)#!'$-)&2!*,%!2(&)&2*5!2+,%&)&+,'!#+'-&)*5&c$%!&,!)#$!D_`F!4$)?$$,!P9,$!<0<<!*,%!P*,9*(H!
<0<[6!*'!?$55!*'!)#$!%&*1,+')&2!G*59$!+8!)#$!5*4+(*)+(H!B*(R$('!*,%!25&,&2*5!'2*5$'!9'$%;!k5+4*5!($'$*(2#!%*)*!
#&1#5&1#)! )#$! '&1,&8&2*,)! 1$+1(*-#&2! G*(&*)&+,! &,! )#$! &,2&%$,2$! +8! -*$%&*)(&2! '$-'&'! *,%! '$-)&2! '#+2R6!
,$2$''&)*)&,1!*,!&, U%$-)#!*,*5H'&'!+8!8*2)+('!&,859$,2&,1!)#$!-($G*5$,2$6!%&*1,+'&'!*,%!)#$(*-$9)&2!*--(+*2#!&,!
%&88$($,)!25&,&2*5!*,%!$-&%$B&+5+1&2*5!'$))&,1';!C&'-*(&)&$'!&,!&,2&%$,2$!B*H!4$!%(&G$,!4H!*22$''!)+!#$*5)#!2*($6!
)#$! *G*&5*4&5&)H! +8! ')*,%*(%&c$%! -(+)+2+5'! 8+(! $*(5H! ($2+1,&)&+,! *,%! )($*)B$,)6! *,%! )#$! '-$2&8&2&)&$'! +8! )#$!
B&2(+4&+5+1&2*5!'-$2)(9B!*,%!*,)&B&2(+4&*5!($'&')*,2$!&,!%&88$($,)!($1&+,';!Z5)#+91#!+9(!'*B-5$!&'!($5*)&G$5H!
'B*556!)#$!+4'$(G$%!)($,%'!*($!2+,'&')$,)!?&)#!15+4*5!+4'$(G*)&+,'!)#*)!%$B+,')(*)$!'&1,&8&2*,)!G*(&*)&+,!&,!)#$!
-($G*5$,2$!+8!'$-'&';!N+(!$:*B-5$6!&,!<0.36!($'95)'!8(+B!*!')9%H!2+G$(&,1!.<O!-$%&*)(&2!&,)$,'&G$!2*($!9,&)'!
X_`F'Y!&,!<=!2+9,)(&$'!+,!'&:!2+,)&,$,)'!'#+?$%!*!'$-'&'!-($G*5$,2$!+8!O;<z!X>3z!`_!/;=UO;>Y;!_,!2+B-*(&'+,6!
)#$!-($G*5$,2$!&,!_`F'!&,!J+9)#!ZB$(&2*!?*'!'&1,&8&2*,)5H!#&1#$(!*)!<3;>z6!*,%!)#$!-($G*5$,2$!+8!'$-)&2!'#+2R!
($*2#$%! .>;Oz;! _,! *,+)#$(! FJ! *,*5H'&'! 4*'$%! +,! $5$2)(+,&2! '9(G$&55*,2$! &,! #+'-&)*5! '$))&,1'6! )#$! +G$(*55!
&,2&%$,2$!+8!-*$%&*)(&2!'$-'&'!?*'!8+9,%!)+!4$!0;=>z!X>3z!`_!0;=/U0;/.Y6!*,%!*B+,1!#+'-&)*5&'$%!-*)&$,)'!&)!
?*'!<;Oz;!"# $'$!($'95)'!#&1#5&1#)!)#$!,$$%!8+(!B+($!&,U%$-)#!')9%&$'6!&,259%&,1!&,!+9(!($1&+,6!)+!*''$''!5+2*5!
8*2)+('!)#*)!&,859$,2$!)#$!&,2&%$,2$!*,%!25&,&2*5!2+9('$!+8!-*$%&*)(&2!'$-'&';!

J&B&5*(! ')9%&$'! #*G$! *5'+! ($G$*5$%! '94')*,)&*5! G*(&*)&+,! &,! '$-'&'! B+()*5&)H! *B+,1! -+-95*)&+,'! &,!
%&88$($,)!($1&+,';!N+(!$:*B-5$6!&,!Z9')(*5&*!*,%!b$?!ƒ$*5*,%6!*!($)(+'-$2)&G$!2+#+()!')9%H!8+9,%!*,!&,U#+'-&)*5!
5$)#*5&)H!(*)$!&,!AC'!+8!3;=z!*B+,1!2#&5%($,!?&)#! '$-'&'6!(&'&,1!)+!./;0z!&,!-*)&$,)'!?&)#! '$-)&2! '#+2R;!_,!
*,+)#$(!A9(+-$*,! `#&5%#++%!W&8$U"#($*)$,&,1!_,8$2)&+9'!C&'$*'$!J)9%H!XAF`W_CJY6! )#$!+G$(*55!B+()*5&)H!
8(+B!'$-'&'!?*'!<;<z!49)!($*2#$%!=z!&,!-*)&$,)'!*%B&))$%!)+!)#$!AC!*,%!.0z!&,!)#+'$!?&)#!'$-)&2!'#+2R;!_,!
2+,)(*')6! )#&'! (*)$!*B+,1!#+'-&)*5&c$%!2#&5%($,!?&)#!4*2)$(&*5! '$-'&'!&,!@(*c&5!($B*&,$%!#&1#!*,%!($5*)&G$5H!
')*45$!+G$(!)&B$6!*)!<0;3z!8+(!.>><U.>>=!*,%!.>;/z!8+(!<00<U<00=;!Z,+)#$(!')9%H!2+,%92)$%!&,!<0.>!&,!.[[!
AC'!&,!)#$! '*B$!2+9,)(H! '#+?$%!*!5$)#*5&)H!(*)$!+8!.>;Oz;!"#$'$!%*)*!#&1#5&1#)!)#$!+,1+&,1!$88+()'!+8!)#$!
B$%&2*5!2+BB9,&)H!&,!*%%($''&,1!'$-'&'.!_,!)#$!-($'$,)!')9%H6!+,$!2*'$!+8!5$)#*5&)H!?*'!($2+(%$%!&,!*!-*)&$,)!
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B+%$5!8&)!*,%!*%$d9*)$!-($%&2)&+,!+8!-*)&$,)'o!(&'R!+8!%$G$5+-&,1!*!2+B-5&2*)&+,;!

"#$!)($,%'!+4'$(G$%!&,!)#$!-($'$,)!')9%H!($85$2)!)#$!2+B-5$:!&,)$(*2)&+,!4$)?$$,!25&,&2*5!8*2)+('!*,%!
-*)&$,)!2+,%&)&+,;!_,!*%%&)&+,6!)#$!(+5$!+8!2#(+,&2!%&'$*'$'6!)#$!,$$%!8+(!B$2#*,&2*5!G$,)&5*)&+,!*,%!)#$!5$,1)#!
+8!#+'-&)*5!')*H!*($!R$H!-*(*B$)$('!)#*)!($d9&($!&,U%$-)#!*,*5H'&';!Z5)#+91#!)#$!-($'$,2$!+8!2#(+,&2!%&'$*'$!%&%!
,+)!'#+?!')*)&')&2*5!'&1,&8&2*,2$!&,!)#$!`+:!*,*5H'&'6!)#$!($'95)'!%$B+,')(*)$%!*!)($,%!)+?*(%!*,!&,2($*'$%!(&'R!
+8! %$G$5+-&,1! 2+B-5&2*)&+,'! 4H! B+($! )#*,! /0z! &,! #+'-&)*5&c$%! -*)&$,)'! ?&)#! 9,%$(5H&,1! %&'$*'$';! "#&'!
2+,259'&+,!&'!'9--+()$%!4H!25&,&2*5!+4'$(G*)&+,'!4*'$%!+,!)#$!($2+(%$%!5$)#*5!+9)2+B$!&,!)#$!-($'$,)!')9%H6!*!
-*)&$,)!?&)#!'$G$($!-95B+,*(H!&,8$2)&+,!+8!B&2(+4&+5+1&2*55H!9,2+,8&(B$%!$)&+5+1H6!*1*&,')!*!4*2R1(+9,%!+8!
2+,1$,&)*5!,$9(+B9'295*(!%&'$*'$;!"#$!($'95)'!#&1#5&1#)!)#$!&B-+()*,2$!+8!2#(+,&2!2+,%&)&+,'!*'!*!-+)$,)&*5!
(&'R!8*2)+(!8+(!2+B-5&2*)&+,';!"#$H!*($!*5'+!2+((+4+(*)$%!&,!)#$!')9%H!4H!r+()c!$)!*5;!2&)$%!*4+G$6!?&)#!)#$!B+')!
*88$2)$%!-*)&$,)'!?&)#!2(&)&2*5!2+,%&)&+,'!#*G&,1!)?+!+(!B+($!2+B+(4&%&)&$';!

a$1*(%&,1!B$2#*,&2*5!G$,)&5*)&+,6!*5)#+91#!&)!%&%!,+)!'#+?!*!')*)&')&2*55H!'&1,&8&2*,)!&,859$,2$!&,!)#$!
-($'$,)!')9%H6!)#$!($'95)'!'911$')!*!)($,%!)+?*(%'!*!($%92)&+,!&,!(&'R;!_)!&'!&B-+()*,)!)+!,+)$!)#*)!)#$!-(+-+()&+,!
+8!-*)&$,)'!($d9&(&,1!B$2#*,&2*5!G$,)&5*)&+,!&,!+9(!')9%H!X5$''!)#*,!<0zY!?*'! '&1,&8&2*,)5H!5+?$(!2+B-*($%!
?&)#!($-+()$%!G*59$'!&,!+)#$(!')9%&$'6!<7;7z!*,%!=O;Oz6!($'-$2)&G$5H!X<[<6<[7Y;!C&'2($-*,2&$'!B*H!4$!%9$!)+!
'-$2&8&2!2#*(*2)$(&')&2'!+8!)#$!')9%H!-+-95*)&+,!+(!%&88$($,)!2(&)$(&*!8+(!)#$!*--5&2*)&+,!+8!B$2#*,&2*5!G$,)&5*)&+,;!
"#$($8+($6!)#$'$!8&,%&,1'!#&1#5&1#)!)#$!,$$%!8+(!89()#$(!*,*5H'$'!)+!25*(&8H!)#$'$!G*(&*)&+,'!*,%!)#$&(!&B-*2)!+,!
-(+1,+'&'; !

W$,1)#!+8!#+'-&)*5!')*H!($-($'$,)'!*,+)#$(!&B-+()*,)!-(+1,+')&2!8*2)+(;!_,!)#$!-($'$,)!')9%H6!)#$!B$*,!
,9B4$(!+8!%*H'!+8!_`F!')*H!?*'!O!%*H'6!?#&2#!'&1,&8&2*,)5H!$:2$$%'!)#$!($-+()$%!G*59$'!&,!D+()91*5!*,%!A1H-)!
X7!*,%![!%*H'6!($'-$2)&G$5HY;!"#$!%&'2($-*,2H!B*H!4$!%9$!)+!G*(&+9'!8*2)+('6!'92#!*'!)#$!'$G$(&)H!+8!25&,&2*5!
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2*'$'!&,!%&88$($,)!-+-95*)&+,'!+(!)#$!'-$2&8&2!2#*(*2)$(&')&2'!+8!)#$!#$*5)#!'H')$B'!&,!?#&2#!)#$!')9%&$'!?$($!
2+,%92)$%;!N+(!$:*B-5$6!*22+(%&,1!)+!k+,†*5G$'!$)!*5;!)#$!'#+()$(!5$,1)#!+8!')*H!&,!D+()91*5!2+95%!4$!$:-5*&,$%!
4H!)#$!#&1#$(!-(+-+()&+,!+8!-*)&$,)'!($2+G$(&,1!8(+B!'9(1&2*5!&,)$(G$,)&+,'!)#*)!9'9*55H!($d9&($!*!'#+()!#+'-&)*5!
')*H;! "#$'$! %&88$($,2$'! #&1#5&1#)! )#$! ,$$%! )+! *%*-)! )#$(*-$9)&2! ')(*)$1&$'! )+! 5+2*5! 2+,%&)&+,'! *,%! -*)&$,)'o!
25&,&2*5!2#*(*2)$(&')&2';!N9()#$(B+($6!?#$,!2+B-*(&,1!%*)*!4$)?$$,!%&88$($,)!#$*5)#!'H')$B'6!&)!&'!$''$,)&*5!)+!
2+,'&%$(!')(92)9(*5!*'!?$55!*'!+(1*,&c*)&+,*5!8*2)+('!)#*)!B*H!&,859$,2$!4+)#!)#$!5$,1)#!+8!#+'-&)*5&c*)&+,!*,%!
)#$!+G$(*55!-(+1,+'&'!+8!2(&)&2*55H!&55!-*)&$,)';!

U!Laboratory markers of inflammation!

"#$!B*^+(!2#*55$,1$!25&,&2&*,'! 8*2$!&,!%&*1,+'&,1! '$-'&'!&'! )#$! *4'$,2$!+8! *!9,&G$('*5! *,%!#&1#5H!
($5&*45$!4&+B*(R$(!+(!B$)#+%!)#*)!-(+G&%$'!(*-&%!&%$,)&8&2*)&+,!+8!)#$!%&'$*'$;!Z5)#+91#!`aD!*,%!-(+2*52&)+,&,!
#*G$!5+,1!4$$,!9'$%!*'!5*4+(*)+(H!&,%&2*)+('!+8!&,85*BB*)&+,!*,%!'$-'&'6!*'!?$55!*'!)#$!B+($!?&%$'-($*%!9'$!
+8!-(+2*52&)+,&,!%9(&,1!`]M_CU.>6!)#$H!#*G$!,+)!4$$,!&B-5$B$,)$%!*'!(+9)&,$!%&*1,+')&2!-(*2)&2$!&,!B+')!
#+'-&)*5!'$))&,1'!&,!)#&'!2+9,)(H;!!

"+!9'$!B+($!-($2&'$!%&*1,+')&2!&,%&2*)+('6!,9B$(+9'!')9%&$'!#*G$!8+29'$%!+,!)#$!$G*59*)&+,!+8!G*(&+9'!
4&+B*(R$('!&,!-*)&$,)'!?&)#!'9'-$2)$%!'$-'&';!Z'!$*(5H!*'!)#$!.>O0'!*,%!.>>0'6!5$9R+2H)$!2+9,)'!?$($!9'$%!*'!
*!-(&B*(H!&,%&2*)+(!+8!&,8$2)&+,6!49)!?&)#!)#$!%$G$5+-B$,)!+8!*,*5H)&2*5!)$2#,+5+1&$'6!$G&%$,2$!+8!&)'!5&B&)*)&+,'!
&'!*229B95*)&,1;!_,!+,$!+8!)#$'$!')9%&$'6!E*(&R!$)!*5;!8+9,%!)#*)!5$9R+2H)$!2+9,)!#*%!G$(H!5+?!-($%&2)&G$!G*59$6!
?&)#! *,! ZFa]`! +8! +,5H! 0;3<;! "#$! -($'$,)! ')9%H! 2+,8&(B'! )#$'$! +4'$(G*)&+,'6! 89()#$(! #&1#5&1#)&,1! )#$&(!
?$*R,$''!*'!*! ')*,% U*5+,$!%&*1,+')&2!B*(R$(;!"#&'!2*55'!8+(!)#$!%$G$5+-B$,)!+8!B+($!*229(*)$!*,%!'-$2&8&2!
4&+B*(R$('!)+!-(+G&%$!$*(5&$(!*,%!($5&*45$!&%$,)&8&2*)&+,!+8!#&1#U(&'R!-*)&$,)';!!

W&R$!)#$!-($'$,)!')9%H6!C$!a+-!$)!*5;!8+9,%!)#*)!-*)&$,)'!?&)#!2+B-5&2*)$%!&,8$2)&+,'!)$,%$%!)+!#*G$!
#&1#$(! 45++%! `aD! 5$G$5';! S+?$G$(6! )#$H! ($-+()$%! 2*'$'! +8! '$G$($! %&'$*'$! ?&)#! `aD! 5$G$5'! n! 3! B1eW6!
#&1#5&1#)&,1!&)'!5&B&)$%!%&*1,+')&2!'&1,&8&2*,2$!&,!2$()*&,!25&,&2*5!'&)9*)&+,';!_,!'9--+()!+8!)#$'$!+4'$(G*)&+,'6!
&,!)#$!')9%H!4H!D+,)($55&!$)!*5;!D`"!%$B+,')(*)$%!B+%$(*)$!%&*1,+')&2!-$(8+(B*,2$!8+(!'$-'&'!&,!,$+,*)$'!?&)#!
'9'-$2)$%!&,8$2)&+,!*)!29)+88!G*59$'!+8!<;0U<;3!,1eBW;!_,!+9(!')9%H6!7!+8!/!,$+,*)$'!?&)#!'HB-)+B'!+8!'$-'&'!
'#+?$%!$5$G*)$%!D`"!G*59$'6!49)!+,5H!+,$!+8!)#$B!*5'+!#*%!̀ aD!G*59$'!+9)'&%$!)#$!($8$($,2$!(*,1$;!"#&'!($'95)!
#&1#5&1#)'! )#$! %&88$($,2$'! &,! %&*1,+')&2! '$,'&)&G&)H! +8! )#$! )?+! 4&+B*(R$('! *,%! )#$&(! &,%&G&%9*5! (+5$'! &,!
&%$,)&8H&,1!'$-)&2!2+,%&)&+,';!

"#$!29)U+88!G*59$'!+8!-(+2*52&)+,&,!*,%!̀ aD!8+9,%!&,!+9(!')9%H!?$($!&,!*22+(%*,2$!?&)#!&,)$(,*)&+,*55H!
*22$-)$%!)#($'#+5%!5&B&)'!8+(!'$-'&'!*,%!'$G$($!4*2)$(&*5!&,8$2)&+,'!&,!2#&5%($,6!2+,8&(B&,1!)#$&(!*--5&2*4&5&)H!
*'!%&*1,+')&2!&,%&2*)+('!&,!)#$!')9%H!2+#+();!S+?$G$(6!)#$($!*($!2+,85&2)&,1!($'95)'!($1*(%&,1!)#$&(!&,%$-$,%$,)!
%&*1,+')&2!($5&*4&5&)H;!N+(!$:*B-5$6!C+?,$'!$)!*5;!%$8&,$%!D`"!)$')&,1!*'!&,'988&2&$,)5H!'$,'&)&G$!*,%!'-$2&8&2!
8+(! '$58U%&*1,+'&';! J&B&5*(! ($'95)'! ?$($! +4'$(G$%! &,! )#$! ')9%H! 4H! Z(R*%$(! $)! *5;! &,! ?#&2#! `aD! 8*&5$%! )+!
%&88$($,)&*)$!4$)?$$,!)#$!2+,%&)&+,'!+8!'$-'&'!*,%!,+,&,8$2)&+9'!J_aJ!&,!2#&5%($,6!?&)#!*!($-+()$%!ZF`!G*59$!
+8!+,5H!0;3[;!_,!)#&'!2+,)$:)6!+9(!($'95)'!'911$')!)#*)!4+)#!`aD!*,%!D`"!#*G$!5&B&)$%!%&'2(&B&,*)+(H!-+?$(!&,!
%&'$*'$! 2+,8&(B*)&+,;! "#&'! #&1#5&1#)'! )#$! ,$$%! )+! 2+B4&,$! )#$'$! 4&+B*(R$('! ?&)#! *%%&)&+,*5! 5*4+(*)+(H!
&,%&2*)+('!+8!&,85*BB*)+(H!($'-+,'$!)+!&B-(+G$!%&*1,+')&2!-$(8+(B*,2$!&,!'$-)&2!-*)&$,)';!!

J&B&5*(!8&,%&,1'!?$($!($-+()$%!&,!*!B$)*U*,*5H'&'!-945&'#$%!&,!<0.3!'#+?&,1!)#*)!-($'$-'&,!&'!*!9'$895!
5*4+(*)+(H!B*(R$(!8+(!)#$!%&*1,+'&'!+8!'$-'&'!49)!&'!&,'988&2&$,)!)+!2+,8&(B!+(!(95$!+9)!)#$!2+,%&)&+,!?#$,!9'$%!
*5+,$;!_,!)#$!2+,)$:)!+8!)#$!-($'$,)!')9%H6!)#$!($8$($,2$!5&B&)'!($85$2)!)#$!B*:&B9B!G*59$'!B$*'9($%!&,!>3z!+8!
#$*5)#H!&,%&G&%9*5'6!+,5H!3z!+8!?#+B!B*H!#*G$!#&1#$(!5$G$5'!+8!)#$!($5$G*,)!4&+B*(R$(;!"#$'$!G*59$'!'$(G$!
*'!*!19&%$!)+!,+(B*5!-#H'&+5+1&2*5!G*(&*)&+,'!*,%!*''&')!&,!%&')&,19&'#&,1!-+)$,)&*55H!-*)#+5+1&2*5!&,%&2*)+(';!
Z)!)#$!'*B$!)&B$6!)#$!29)U+88!G*59$'!&%$,)&8&$%!-5*H!*!R$H!(+5$!&,!%&*1,+')&2!&,)$(-($)*)&+,!*'!)#$H!($-($'$,)!)#$!
)#($'#+5%!*4+G$!?#&2#!)#$!)$')!&'!2+,'&%$($%!-+'&)&G$;!S+?$G$(6!?&)#!5+?!ZF`!*,%!'-$2&8&2&)H!G*59$'6!)#$&(!
*,*5H)&2*5! '&1,&8&2*,2$! ($B*&,'! 5&B&)$%;! _,! )#$! -($'$,)! ')9%H6! -($'$-'&,! *,%! 'Ea! '#+?$%! 5+?! %&*1,+')&2!
-$(8+(B*,2$6!5&B&)&,1!)#$!-+''&4&5&)H!+8!)#$&(!&,%$-$,%$,)!*--5&2*)&+,!&,!25&,&2*5!-(*2)&2$;!!
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],!)#$!+)#$(!#*,%6!-($'$-'&,!%$B+,')(*)$%!*!4$))$(!4*5*,2$!4$)?$$,!'$,'&)&G&)H!XO.zY!*,%!'-$2&8&2&)H!
X7=zY6!'911$')&,1!)#*)!&)!2*,!%$)$2)!*!'&1,&8&2*,)!,9B4$(!+8!&55!-*)&$,)'6!49)!*)!)#$!'*B$!)&B$!&'!2#*(*2)$(&c$%!
4H!*!#&1#!8*5'$U-+'&)&G$!(*)$;!S+?$G$(6!)#$!'Ea!'#+?'!)#$!B*:&B9B!'$,'&)&G&)H!49)!5+?!'-$2&8&2&)H!X.OzY6!
%$B+,')(*)&,1!)#*)!*55!'&2R!-*)&$,)'!*($!2+(($2)5H!&%$,)&8&$%!49)!B*,H!#$*5)#H!&,%&G&%9*5'!*($!*5'+!25*''&8&$%!*'!
-+'&)&G$;! "#&'! '94')*,)&*55H! ($%92$'! &)'! $88$2)&G$,$''! *'! *! ')*,%U*5+,$! %&*1,+')&2! B*(R$(;! "#$! &%$,)&8&$%!
5&B&)*)&+,'!*''+2&*)$%!?&)#!5+?!'-$2&8&2&)H!*,%!#&1#!8*5'$U-+'&)&G$!(*)$'!,$2$''&)*)$!2+B4&,&,1!-($'$-'&,!*,%!
'Ea!?&)#!+)#$(!4&+2#$B&2*5!&,%&2*)+('!?&)#!4$))$(!%&'2(&B&,*)&G$!*4&5&)H;!

_,!)#&'!2+,)$:)6!)#$!#&1#!,$1*)&G$!-($%&2)&G$!G*59$!+8!'Ea!X.00zY!'911$')'!)#*)!&)!B*H!4$!9'$895!8+(!
$:259%&,1!*!%&*1,+'&'!49)!,+)!8+(!2+,8&(B&,1!&);!Z5)#+91#!'+B$!')9%&$'6!'92#!*'!)#*)!+8!S*''9,*!$)!*5;!'911$')!
)#*)!'Ea!*,%!-($'$-'&,!2*,!%&88$($,)&*)$!'$-'&'!8(+B!,+,&,8$2)&+9'!J_aJ!&,!2(&)&2*55H!&55!2#&5%($,6!+9(!($'95)'!
%+!,+)!'9--+()!)#&'!#H-+)#$'&';!Z!B*^+(!%(*?4*2R!($B*&,'!)#$!5*2R!+8!9,&G$('*55H!%$8&,$%!($8$($,2$!*,%!29)U
+88! G*59$'6! B*R&,1! &)! %&88&295)! )+! 9,*B4&19+9'5H! %&')&,19&'#! 4$)?$$,! -+'&)&G$! *,%! ,$1*)&G$! ($'95)';! "#&'!
#&1#5&1#)'!)#$!,$$%!8+(!')*,%*(%&c*)&+,!*,%!89()#$(!')9%&$'!)+!%$8&,$!+-)&B*5!*1$U'-$2&8&2!29)+88'!)+!&,2($*'$!)#$!
%&*1,+')&2!($5&*4&5&)H!+8!)#$'$!5*4+(*)+(H!&,%&2$'!&,!25&,&2*5!-(*2)&2$;!

]9(! *,*5H'$'! '#+?$%! &,! %&($2)! 2+B-*(&'+,! 4$)?$$,! '$-)&2! -*)&$,)'! *,%! k(+9-! __! )#*)! `aD! *,%!
-(+2*52&)+,&,!#*%!4$))$(!-+)$,)&*5!)+!%&88$($,)&*)$!'$-'&'!8(+B!,+,&,8$2)&+9'!&,85*BB*)+(H!2+,%&)&+,'6!?#$($*'!
5$9R+2H)$'6! -($'$-'&,6!*,%! 'Ea!%$B+,')(*)$%!5+?$(!%&*1,+')&2! '-$2&8&2&)H!*,%!5&B&)$%!-$(8+(B*,2$!&,! )#&'!
%&88$($,)&*)&+,;! N9()#$(B+($6! 4+:-5+)! *,*5H'&'! ($G$*5$%! )#*)! 'Ea! *,%! -($'$-'&,! *22+9,)$%! 8+(! )#$! 5*(1$!
G*(&*4&5&)H!&,!2(&)&2*5!2+,%&)&+,'6!B*R&,1!&)!%&88&295)!)+!%&88$($,)&*)$!4$)?$$,! '$-)&2!*,%!,+,&,8$2)&+9'!J_aJ!
-*)&$,)';!"#$'$!%*)*!*($!2+,'&')$,)!?&)#!)#$!')9%H!4H!J+,1!$)!*5;!

"#$'$! ($'95)'! %$B+,')(*)$! )#$! &B-+()*,2$! +8! 2+B4&,&,1! 4&+B*(R$('! )+! &B-(+G$! )#$! *229(*2H! +8!
&%$,)&8H&,1! &,8$2)&+9'! 2+,%&)&+,';! Z! 8$?! ($-+()'! #*G$! ($-+()$%! $:2$55$,)! %&*1,+')&2! -$(8+(B*,2$! ?#$,!
2+B4&,&,1! `aD! *,%! -(+2*52&)+,&,;! _,! +9(! ')9%H6! 2+B4&,&,1! `aD! *,%! -(+2*52&)+,&,! 2+,8&(B$%! &)'! 25&,&2*5!
($5$G*,2$!*'!*!?$55U$')*45&'#$%!%&*1,+')&2!B$)#+%;!_,!*%%&)&+,6!)#$!-*))$(,!+8! 'Ea6!`aD!*,%!-(+2*52&)+,&,!
%$B+,')(*)$%!)#$!4$')!-$(8+(B*,2$6!'911$')&,1!)#*)!'Ea!&'!)#$!4$))$(!&,,+G*)&G$!B*(R$(!&,!+9(!$:-$(&B$,)*5!
'$))&,1!*,%!2+,)(&49)$'!)+!&B-(+G$%!*,*5H)&2*5!G*59$!&,!)#$!%$B+,')(*)&+,!+8!'$-'&';!"#$'$!%*)*!#&1#5&1#)!)#$!
-+)$,)&*5!+8!'Ea!*'!*,!&,,+G*)&G$!4&+B*(R$(!)#*)!2*,!2+B-5$B$,)!')*,%*(%!5*4+(*)+(H!&,%&2$'!*,%!&B-(+G$!
)#$&(!%&*1,+')&2!*229(*2H;!

N9()#$(B+($6! ')9%&$'! '911$')! )#*)! 2+B4&,&,1! '2($$,&,1! )++5'! *,%! 25&,&2&*,! ^9%1B$,)! '&1,&8&2*,)5H!
&B-(+G$'! '$,'&)&G&)H! *,%! '-$2&8&2&)H! 2+B-*($%! ?&)#! )#$! 9'$! +8! %&*1,+')&2U19&%*,2$! )$')'! *5+,$! &,! '$-'&';!
S+?$G$(6!%$)$2)&+,!+8!)#$!%&'$*'$! ($B*&,'!%&88&295)!%9$!)+!&,'988&2&$,)! )(*&,&,1!*,%!*?*($,$''! *B+,1!4+)#!
B$%&2*5!-(+8$''&+,*5'!*,%!($'$*(2#$('!*,%!)#$!-945&2;!W*2R!+8!*%$d9*)$!($2+1,&)&+,!4H!-*($,)'!+8!$*(5H!'&1,'!
+8!)#$!%&'$*'$!+8)$,!5$*%'!)+!%$5*H$%!'$$R&,1!+8!B$%&2*5!2*($6!?#&2#!%$5*H'!#+'-&)*5&c*)&+,!*,%!?+('$,'!)#$!
-(+1,+'&'!+8!-*)&$,)';!Z,*5H'$'!+8!)#$'$!8*2)+('!#&1#5&1#)!)#$!,$$%!8+(!2+,)&,9$%!$%92*)&+,!*,%!($8&,$B$,)!+8!
%&*1,+')&2!*51+(&)#B'!)+!&B-(+G$!)#$!)&B$5H!&%$,)&8&2*)&+,!*,%!)($*)B$,)!+8!2#&5%#++%!'$-'&';!

U!Treatment, prognosis and development horizons!

"#$!,$$%!)+!%$G$5+-!B+($!'-$2&8&2!B$)#+%'!)+!%&88$($,)&*)$!'$-)&2!2+,%&)&+,'!&'!-*()&295*(5H!&B-+()*,)!
)+!($%92$!9,,$2$''*(H!*,)&4&+)&2!9'$!*B+,1!2#&5%($,!&,!?#+B!)#$!&,8$2)&+9'!-(+2$''!&'!,+)!2+,8&(B$%;!_)!&'!
&B-+()*,)! )+! ,+)$! )#*)!+4'$(G*)&+,*5!%*)*!5&,R&,1!5+?$(!B+()*5&)H! )+! (*-&%!*%B&,&')(*)&+,!+8! *,)&B&2(+4&*5'!
X?&)#&,!.!#+9(!+8!'$-'&'!&%$,)&8&2*)&+,Y!*($!4*'$%!-(&B*(&5H!+,!-*)&$,)'!&,!'#+2R;!_,!25&,&2*5!-(*2)&2$6!#+?$G$(6!
$B$(1$,2H!%$-*()B$,)'!*,%!&,-*)&$,)!9,&)'!8($d9$,)5H!$,2+9,)$(!2#&5%($,!&,!?#+B!'$-'&'!&'!+,5H!+,$!+8!'$G$(*5!
-+''&45$!%&*1,+'$';!_,!G&$?!+8!)#$!-+)$,)&*5!*%G$('$!$88$2)'!+8!9,,$2$''*(H!*,%!$:2$''&G$!*,)&4&+)&2!)($*)B$,)!
*,%!)#$!5+,1U)$(B!(&'R'!)+!&,%&G&%9*5!*,%!-945&2!#$*5)#6!)#$!&B-5$B$,)*)&+,!+8!*!(*)&+,*5!*,)&4&+)&2!-+5&2H!&,!
-*)&$,)'!?&)#!'9'-$2)$%!'$-'&'!($-($'$,)'!*!R$H!')(*)$1H!8+(!&B-(+G&,1!)#$!d9*5&)H!+8!)#$!)($*)B$,)!-(+2$''!*,%!
-*)&$,)!2*($;!

_,!*%%&)&+,!)+!$*(5H!%&*1,+'&'6!*!R$H!8*2)+(!&,!&B-(+G&,1!'9(G&G*5!&'!+-)&B&c&,1!%(91!)#$(*-H;!_,!)#&'!
2+,)$:)6!)#$!NAZJ"!')9%H!%$B+,')(*)$%!&,2($*'$%!B+()*5&)H!*''+2&*)$%!?&)#!)#$!*%B&,&')(*)&+,!+8!(*-&%!4+59'!
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&,89'&+,'!&,!2#&5%($,!?&)#!5&8$U)#($*)$,&,1!&,8$2)&+,'!&,!&,2+B$U2+,')(*&,$%!2+9,)(&$';!"#$'$!($'95)'!#&1#5&1#)!
)#$!&B-+()*,2$!+8!#H-$(2#5+($B&2!*2&%+'&'!*'!?$55!*'!-(+1($''&G$!($'-&(*)+(H!*,%!,$9(+5+1&2*5!%H'89,2)&+,!*'!
8*2)+('! *''+2&*)$%! ?&)#! &,2($*'$%! B+()*5&)H! *8)$(! *%B&,&')(*)&+,! +8! 4+59'! &,89'&+,! )#$(*-H;! Z! ,9B4$(! +8!
(*,%+B&c$%!2+,)(+55$%!)(&*5'!*($!4$&,1!2+,%92)$%!)+!&B-(+G$!)#$(*-$9)&2!')(*)$1&$'!8+(!-$%&*)(&2!'$-'&';!"#$'$!
&,259%$!Da]ED"!@+59'!Xb`"0[.0<7/.Y6!?#&2#!&,G$')&1*)$%!)#$!$88$2)!+8!%&88$($,)!&,89'&+,!'+59)&+,'!%9(&,1!
($'9'2&)*)&+,6!*,%!JS_DJJ!Xb`"07[0.7>OY6!8+29'&,1!+,! )#$!-+)$,)&*5!)#$(*-$9)&2!$88$2)!+8!#H%(+2+()&'+,$;!
C$'-&)$! )#$'$! $88+()'6! '&1,&8&2*,)! d9$')&+,'! ($B*&,! ($1*(%&,1! )#$! +-)&B*5! )&B&,1! *,%! *B+9,)! +8! &,89'&+,!
)#$(*-H6! )#$!*--(+-(&*)$! )&)(*)&+,!+8!&,+)(+-$'! *,%!G*'+-($''+('6! *,%! )#$! (+5$!+8!&BB9,+'9--($''&+,!&,! )#$!
)($*)B$,)!+8!*88$2)$%!2#&5%($,;!!

_,!*%%&)&+,!)+!)#$!)($*)B$,)!+8!-*)&$,)'6!&,2($*'&,1!*))$,)&+,!+8!)#$!B$%&2*5!2+BB9,&)H!&'!8+29'$%!+,!
B&,&B&c&,1! 5+,1U)$(B! '$d9$5*$! &,! -*)&$,)'! 9,%$(1+&,1! &,)$,'&G$! 2*($;! "#&'! &'! ,$2$''&)*)$%! 4H! &,2($*'&,1!
$G&%$,2$!+8!5*')&,1!-#H'&2*56!2+1,&)&G$!*,%!-'H2#+U$B+)&+,*5!%$8&2&)'!8+55+?&,1!'$G$($!&55,$''!*,%!&,)$,'&G$!
)#$(*-H;!C*)*!8(+B!`*(5)+,!$)!*5;!X<0<<Y!'#+?!)#*)!.>;[z!+8!%$#+'-&)*5&c$%!2#&5%($,!?#+!$:-$(&$,2$%!'$-'&'!
%$G$5+-$%!5*')&,1!2+B-5&2*)&+,';!_,!)#&'!2+,)$:)6!)#$!($'95)'!+8!)#$!-($'$,)! ')9%H!'#+?!*!'&1,&8&2*,)5H!5+?$(!
-$(2$,)*1$!U!5$''!)#*,!3z!+8!)#+'$!#+'-&)*5&c$%!?&)#!'$-'&'!($d9&($%!-(+5+,1$%!B$%&2*5!B+,&)+(&,1!*,%!'-$2&8&2!
2*($;!"#$'$!%&88$($,2$'!*($!5&R$5H!%9$!)+!2$()*&,!2#*(*2)$(&')&2'!+8!)#$!')9%H!-+-95*)&+,6!*'!?$55!*'!%&88$($,)!
&,)$,'&G$!2*($!*,%!'94'$d9$,)!($#*4&5&)*)&+,!')(*)$1&$';!

D945&'#$%!-(+1,+')&2!B+%$5'!*,%!(*)$'!&,)$1(*)$!25&,&2*56!5*4+(*)+(H6!*,%!-#H'&+5+1&2*5!-*(*B$)$('6!*'!
?$55!*'!,+G$5!4&+B*(R$('6!)+!G*(H&,1!%$1($$';!"#$!2+,%&)&+,!(*)&,1!'2*5$'!*($!-(&B*(&5H!*&B$%!*)!-($%&2)&,1!
$*(5H!25&,&2*5!%$)$(&+(*)&+,6!B+()*5&)H6!+(1*,!%H'89,2)&+,!*,%!5$,1)#!+8!#+'-&)*5!')*H;!A:*B-5$'!+8!B+%$5'!*,%!
(*)$'! 9'$%! &,! 2#&5%($,! ?&)#! '$-'&'! &,259%$! G*(&+9'! G$('&+,'! +8! )#$! -$%&*)(&2! $*(5H! ?*(,&,1! (*)$'6! -J]NZ6!
DAW]CU<6!*,%!+)#$(';!_,!*%%&)&+,6!)#$!D$%&*)(&2!J$-'&'!@&+B*(R$(!a&'R!E+%$5!XDAaJAMAaAY!%$G$5+-$%!4H!
V+,1! *,%! 2+55*4+(*)+('! 9'$'! 8&G$! 4&+B*(R$('! )+! -($%&2)! <OU%*H! +G$(*55! B+()*5&)H! *,%! -$('&')$,)! +(1*,!
%H'89,2)&+,!&,!2#&5%($,!?&)#!'$-)&2!'#+2R;!`+B-*($%!?&)#!B+%$5'!-($%&2)&,1!'#+()U)$(B!+9)2+B$'6!)#$($!&'!*!
%&')&,2)!5*2R!+8!*51+(&)#B'!)#*)!-($%&2)!5+,1U)$(B!+9)2+B$'!&,!2#&5%($,6!&,259%&,1!#$*5)#!')*)9'!*,%!89,2)&+,*5!
&B-*&(B$,)!*88$2)&,1!d9*5&)H!+8!5&8$!*8)$(!&,)$,'&G$!2*($;!Z!<0.>!')9%H!$:*B&,&,1!-($%&2)+('!+8!1$,$(*5!#$*5)#!
&,! />0! 2#&5%($,! ?#+! $:-$(&$,2$%! '$-'&'! *,! *G$(*1$! +8! 7.! %*H'! *8)$(! %&'2#*(1$! 8+9,%! )#*)! +5%$(! *1$6!
&BB9,+2+B-(+B&'$%!')*)9'6!'$-)&2!'#+2R6!*,%!-(+5+,1$%!#+'-&)*5!')*H!?$($!*''+2&*)$%!?&)#!-++($(!'+2&*5!*,%!
-#H'&2*5!?$55U4$&,1;!J2+(&,1!'H')$B'!'92#!*'!DAW]C U<!'#+?$%!,+!*''+2&*)&+,!?&)#!($%92$%!')*,%*(%!+8!5&G&,16!
'911$')&,1!)#*)!)#$!B+%$5'!B+')!9'$%!)+!-($%&2)!'#+()U)$(B!+9)2+B$'!B*H!,+)!4$!$88$2)&G$!&,!-($%&2)&,1!5+,1U
)$(B!+9)2+B$';!_,!*,+)#$(! ')9%H!2+,%92)$%!*'!-*()!+8!)#$!X%@"-J@$"(-A)"?%)$(%&-!"#5%5-C<)*/)$%+,-\XJA!CY!
')9%H6!*!'941(+9-!+8!2#&5%($,!?#+!#*%!$:-$(&$,2$%!2+BB9,&)HU*2d9&($%!'$-)&2!'#+2R!?*'!*,*5H'$%;!_,!&)6!)#$!
AC;!CaC;C !4&+B*(R$(!B+%$5!8*&5$%!)+!-($%&2)!d9*5&)H!+8!5&8$!*8)$(!&,)$,'&G$!)($*)B$,)!&,!-*)&$,)'!8+55+?$%!9-!
8+(!)#($$!B+,)#'!*8)$(!%&'2#*(1$!8(+B!#+'-&)*5;!"#$'$!($'95)'!#&1#5&1#)!)#$!5&B&)*)&+,'!+8!$:&')&,1!-(+1,+')&2!
B+%$5'! &,! *''$''&,1! )#$! 5+,1U)$(B! '$-'&'! '$d 9$5*$! *,%! )#$! ,$$%! 8+(! *%%&)&+,*5! ($'$*(2#! )#*)! &,)$1(*)$'!
4&+B*(R$('!*,%!89,2)&+,*5!&,%&2*)+('!)+!B+($!*229(*)$5H!*''$''!($2+G$(H;!

V&)#!)#&'!*'-$2)!&,!B&,%6!k&5#+5B!*,%!2+55*4+(*)+('!%$G$5+-$%!*,!*()&8&2&*5!&,)$55&1$,2$!XZ_YU4*'$%!
B$)#+%!)#*)!9'$'!%*)*!8(+B!&,)$,'&G$!2*($!9,&)'!)+!-($%&2)!5+,1U)$(B!2+1,&)&G$!+9)2+B$'!&,!-*)&$,)'!?#+!#*G$!
$:-$(&$,2$%!2(&)&2*5!2+,%&)&+,';!"#&'!*51+(&)#B!*,*5Hc$'!2#&5%($,o'!2+1,&)&G$!*4&5&)H!)+!B$$)!B&,&B9B!'2#++5!
($d9&($B$,)'!+G$(!*! '&:UH$*(!8+55+?U9-! -$(&+%;!"#$! ')9%H!&,259%$%!%&88$($,)!1(+9-'!+8!2#&5%($,! )($*)$%!8+(!
'$-'&'!*,%!8+9,%!)#*)!'+2&+$2+,+B&2!')*)9'6!2+B+(4&%&)&$'6!*,%!'$G$(&)H!+8!&55,$''!?$($!-($%&2)+('!+8!8*&59($!)+!
B$$)! B&,&B9B! '2#++5! ')*,%*(%';! Z5)#+91#! 5+,1U)$(B! +9)2+B$'! *($! &,2($*'&,15H! ($2+1,&c$%! *'! *! -(&+(&)H!
($'$*(2#!*($*6!B+')!-945&'#$%!B+%$5'!#*G$!5&B&)*)&+,'6!&,259%&,1!'B*55!'*B-5$!'&c$6!'#+()!8+55+?U9-!-$(&+%6!
*,%!5*2R!+8!$:)$(,*5!G*5&%*)&+,;!N9()#$(B+($6!)#$'$!B$)#+%'!*($!(*($5H!*--5&$%!&,!($*5U?+(5%!25&,&2*5!'$))&,1';!
"+!&B-(+G$! )#$! *229(*2H!+8! -($%&2)&+,6!&,)$1(*)&+,!+8!5*(1$! *,%!%&G$('$!25&,&2*5!%*)*4*'$'! ?&)#! -($%&2)&G$!
B+%$5'! &'! ,$$%$%! )+! *55+?! &,%&G&%9*5&c$%! (&'R! *''$''B$,);!"#&'! ?+95%! 8*2&5&)*)$! )&B$5H! %$2&'&+,! B*R&,16!
$'-$2&*55H!&8!)#$'$!*51+(&)#B'!?$($!&,)$1(*)$%!&,)+!($*5U)&B$!B+,&)+(&,1!'H')$B';!

C$'-&)$!)#$&(!-+)$,)&*56!)#$!5&)$(*)9($!$G&%$,2$!8+(!)#$!$88$2)&G$,$''!+8!)#$'$!*--(+*2#$'!&,!($*5U?+(5%!
25&,&2*5!'$))&,1'!&'!5&B&)$%;!"#$!%$G$5+-B$,)!+8!-($%&2)&G$!*--(+*2#$'!)#*)!*($!-(+G$,!9'$895!&,!-(*2)&2$!($B*&,'!
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*!R$H!'2&$,)&8&2!*,%!25&,&2*5!,$$%;!"#&'!&'!-*()&295*(5H!&B-+()*,)!8+(!)#$!%$G$5+-B$,)!+8! ')(*)$1&$'!*&B$%!*)!
&B-(+G&,1!5+,1U)$(B!+9)2+B$'!&,!-*)&$,)'!*)!#&1#!(&'R!+8!*%G$('$!'$d9$5*$!*8)$(!$:-$(&$,2&,1!'$G$($!'$-'&'!+(!
*,+)#$(!2(&)&2*5!2+,%&)&+,;!

_,! )#&'!2+,)$:)6!&)! '#+95%!4$! ,+)$%!)#*)! )#$!2+,')(92)&+,!+8!-*$%&*)(&2!&,)$,'&G$!2*($!9,&)'!&'!R$H!)+!
&B-(+G&,1!+G$(*55!'9(G&G*5!+8!-*$%&*)(&2!-*)&$,)'!&,!@951*(&*;!Z22+(%&,1!)+!)#$!($-+()!+8!)#$!b*)&+,*5!S$*5)#!
J)(*)$1H!+8!@951*(&*!9,)&5!<0706!)#$!B*&,!($*'+,'!8+(!9,)&B$5H!B$%&2*5!2*($!*,%!%$G$5+-B$,)!+8!-$(B*,$,)!
%&'*4&5&)&$'!&,! 2(&)&2*55H!&55! -*)&$,)'! *($! 5&B&)$%! *22$''! )+! #$*5)#!2*($!&,! ($B+)$!5+2*)&+,'6! 5*2R!+8!d9*5&8&$%!
-$('+,,$5!*,%!$d9&-B$,);!"#$($!*($!/!9,&G$('&)HU4*'$%!-*$%&*)(&2!&,)$,'&G$!2*($!9,&)'!&,!@951*(&*6!8&G$!+8!?#&2#!
#*G$!)#$!')*)9'!+8!D_`F;!C$'-&)$!)#$!$:&')$,2$!+8!)#$'$!'-$2&*5&c$%!8*2&5&)&$'6!B+($!)#*,!<3z!+8!#+'-&)*5&c$%!
2#&5%($,!?$($!4(+91#)!8(+B!8*2&5&)&$'!?&)#!*!5+?$(!5$G$5!+8!2+B-$)$,2$;!"#&'!#&1#5&1#)'!)#$!,$$%!8+(!'988&2&$,)!
*G*&5*4&5&)H!+8!B*)$(&*5!($'+9(2$'!*,%!d9*5&8&$%!B$%&2*5!')*88!2+,2$,)(*)$%!&,!&,)$,'&G$!2*($!9,&)';!!

_)!&'!&B-+()*,)!)+!,+)$!)#*)!+9(!2+9,)(H!#*'! ,+)!H$)!*%+-)$%!*!-(+)+2+5!8+(!)#$!&,&)&*5!*''$''B$,)!+8!
2#&5%($,!&,!&,)$,'&G$!2*($;!A')*45&'#&,1!25$*(!2(&)$(&*!8+(!)#$!*%B&''&+,!+8!2(&)&2*55H!&55!-*)&$,)'!?&55!$,'9($!$*(5H!
&%$,)&8&2*)&+,!+8!5&8$U)#($*)$,&,1!2+,%&)&+,'6!+-)&B&c*)&+,!+8!)#$!)#$(*-$9)&2!*--(+*2#6!($%92)&+,!+8!5+,1U)$(B!
'$d9$5*$!*,%!($%92)&+,!+8!2#&5%!B+()*5&)H;!!
!
Study Limitations:!!

"#$!')9%&$'!2+,%92)$%!2*,,+)!4$!2+,'&%$($%!8955H!($-($'$,)*)&G$!+8!)#$!1$,$(*5!-+-95*)&+,!*'!)#$!')9%H!?*'!
5&B&)$%! )+! *! '-$2&8&2! )*(1$)! 1(+9-! *,%! )#$! &,,+G*)&G$! 4&+B*(R$('! ')9%&$%! ?$($! *,*5Hc$%! 8+(! $:-$(&B$,)*5!
-9(-+'$';!W*(1$(6!B95)&2$,)($!*,%!-(+'-$2)&G$!')9%&$'!&,G+5G&,1!*!4(+*%$(!*,%!#$)$(+1$,$+9'!-+-95*)&+,!*($!
,$$%$%!)+!*''$''!)#$!%&*1,+')&2!G*59$!+8!)#$!B$)#+%'!&,G$')&1*)$%;!!

! !
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VI. FINDINGS 
!
1.!_,8$2)&+,'!+8!)#$!5+?$(!($'-&(*)+(H!)(*2)6!1*')(+&,)$')&,*5!)(*2)!*,%!,$(G+9'!'H')$B!?$($!)#$!5$*%&,1!2*9'$'!
+8!'$-'&'!&,!)#$!')9%H!1(+9-;!

2.!Z!#&1#!($5*)&G$!-(+-+()&+,!+8!B&2(+4&+5+1&2*55H!2+,8&(B$%!&,8$2)&+,'!&,!'$-)&2!2+,%&)&+,'!?*'!%$B+,')(*)$%6!
?&)#!*!-($%+B&,*,2$!+8!4*2)$(&*5!2*9'*)&G$!*1$,)';!"#$!B+')!8($d9$,)5H!%+29B$,)$%!-*)#+1$,'!?$($!C6!&+*%G-
!6-#,"/4+,%)" 6!*,%!!6-)/("/5G-OB%&B-2+(($5*)$'!?&)#!15+4*5!%*)*!+,!)#$!$)&+5+1H!+8!'$-'&'!&,!2#&5%($,;!

3.!ZB+,1!)#$!8+9(!25&,&2*5!'2*5$'!')9%&$%6!)#$!D#+$,&:!J$-'&'!J2+($!'#+?$%!)#$!4$')!+G$(*55!-($%&2)&G$!G*59$!
*,%!)#$!#&1#$')!($5&*4&5&)H!&,!-($%&2)&,1!2+B-5&2*)&+,'!&,!2#&5%($,!?&)#!'$-)&2!*,%!2(&)&2*5!2+,%&)&+,';!

4.!"#$!'Ea!*,%!-($'$-'&,!'#+?!2+,'&%$(*45$!G*(&*4&5&)H6!#&1#5&1#)&,1!)#$!,$$%!8+(!89()#$(!G*5&%*)&+,!&,!5*(1$(!
2+#+()'!)+!2+,8&(B!)#$&(!%&*1,+')&2!*,%!-(+1,+')&2!G*59$;!

5.!-(+2*52&)+,&,!*,%!`aD!*($!2+,8&(B$%!*'!)#$!B+')!($5&*45$!4&+B*(R$('!8+(!'$-'&'6!?#&5$!'Ea!*,%!-($'$-'&,!
B*H!4$!9'$895!*'!*%%&)&+,*5!B*(R$('!)+!*&%!%&*1,+'&';!

6.! J&B95)*,$+9'! )$')&,1! +8! 'Ea6! `aD! *,%! -(+2*52&)+,&,! &'! *! 9'$895! %&*1,+')&2! *--(+*2#! &,! )#$! 25&,&2*5!
$G*59*)&+,!+8!-*)&$,)'!?&)#!'$-'&';!

!

!

!

!

!

!

!

!

!

!

! !
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VII. CONTRIBUTIONS 

1;!"#&'!')9%H!&'!+,$!+8!)#$!8$?!&,!)#$!29(($,)!5&)$(*)9($!)+!$:*B&,$!&,!%$)*&5!)#$!$)&+5+1&2!'-$2)(9B!+8!%&'$*'$!
&,!2#&5%($,!?&)#!'$-)&2!*,%!2(&)&2*5!2+,%&)&+,'!#+'-&)*5&c$%!&,!)#$!&,)$,'&G$!2*($!9,&);!
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