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Características operativas de las Pruebas de reacción en cadena de 
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por Asas en la detección de tuberculosis pulmonar. Una revisión 
sistemática
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2J:H689IE3B" I" 6O@:;;IE" I7A:>9MIE" 6" H68A98" M:"
<:M9IE"M:"J@;A9LI"EN;9MIE"I";KO@9MIEZ

T6"E:;:JJ9N>"M:";IE"68AKJ@;IE"E:";;:LN"6"J67I"
HI8"MIE"8:L9EI8:E"9>M:H:>M9:>A:E"JI>":;"I7V:AI"
M:" M9E<9>@98" ;IE" E:EUIE" M:" E:;:JJ9N>B" A6;" Q"
JI<I" ;I" E@U9:8:>" IA8IE" 68AKJ@;IE" H@7;9J6MIE"
H8:L96<:>A:YB()B((Z

=:8>6"5&B"/89EA9C676;"1D" /Pcg.'Th"hP-5-$/T

 !%^i
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Tabla 1.".89A:89IE"M:"9>J;@E9N>"Q":GJ;@E9N>Z

Criterios de inclusión Criterios de exclusión
#EA@M9IE"M:"M96U>NEA9JI"M:"c1"H@;<I>68"
:<H;:6>MI"6;"<:>IE"@>6"M:";6E"H8@:76E"M:"
9>A:8SEZ

#EA@M9IE"O@:">I":L6;@676>";6E"H8@:76E"
M96U>NEA9J6E"M:"9>A:8SE"I">I"H@7;9J676>"M6AIE"
E@RJ9:>A:E"H686"J6;J@;68";IE":EA9<6MI8:EZ

0@7;9J6J9I>:E":>A8:";IE"6WIE"())X"`"())YZ
/@E:>J96"M:"JI<H686J9N>"JI>A86";6"H8@:76"M:"
8:b:8:>J96Z

0@7;9J6J9I>:E":>"9M9I<6"9>U;SE"I":EH6WI;Z /@E:>J96"M:"M6AIE":EA6MKEA9JIEZ
'EI"M:"<@:EA86E"H@;<I>68:E"2:EH@AI"
:EHI>AF>:I"I"9>M@J9MIB";6L6MIE"
78I>JI6;L:I;68:E"Q"J:H9;;6MIE"78I>O@96;:E3Z

+@:EA86E"M:"A:V9MIE"I"79IHE96E"29>J;@EI";6E"M:"
I89U:>"H@;<I>683Z

#EA@M9IE":>";IE"J@6;:E":L6;@68I>";6E"H8@:76E"
M:";67I86AI89I"6"H68A98"M:"J:H6E"I7A:>9M6E"M:"
J@;A9LIE"I"J:H689IEZ

Recolección de datos

=:;:JJ9I>6MIE" ;IE" :EA@M9IE" O@:" J@<H;K6>"
JI>" ;IE" J89A:89IE" M:" 9>J;@E9N>B" E:" I7A@L9:8I>"
;IE" M6AIE"<FE" 8:;:L6>A:E" H686" ;6" 8:L9E9N>Z"
,IE" :L6;@6MI8:E" 9>M:H:>M9:>A:E" :GA86V:8I>"
;6" 9>bI8<6J9N>" JI88:EHI>M9:>A:" 6" 6@AI8B" 6WI"
Q" H6KE" M:" ;6" H@7;9J6J9N>B" ASJ>9J6" :L6;@6M6"
:>" :;" :EA@M9IB" A9HI" M:"<@:EA86E" 8:EH986AI896E"
:<H;:6M6EB" E:>E979;9M6M" Q" :EH:J9RJ9M6MZ" T6E"
J686JA:8KEA9J6E" IH:86A9L6E" M:" ;IE" :EA@M9IE"
H@7;9J6MIE" E:" JI88I7I868I>" JI>" :;" EIbAd68:"
:>%;K>:6" kVassarStats: Website for Statistical 

Computation”, del Vassar College de Nueva 

rI8mB"#EA6MIE"'>9MIE"2[AAH4ssb6J@;AQZL6EE68Z:M@s
;Id8Qso6EE68=A6AEZ[A<;3Z"TIE"M:E6J@:8MIE"O@:"
E:"H8:E:>A68I>"M@86>A:";6"8:L9E9N>"9>M:H:>M9:>A:"
de los dos evaluadores se solucionaron mediante 

6J@:8MI":>A8:"SEAIEZ"

RESULTADOS

Evaluación de la calidad de los estudios

#>";6"7]EO@:M6"9>9J96;"E:"9M:>A9RJ68I>"*"aX)"
8:b:8:>J96E"O@:"JI>A:>K6>"HI8";I"<:>IE"@>I"M:"
;IE" H68F<:A8IE"<:>J9I>6MIE":>" ;6" :EA86A:U96"
M9E:W6M6Z"T@:UI"M:"8:L9E68"AIMIE";IE"AKA@;IE"M:"
;IE"68AKJ@;IE" 9M:>A9RJ6MIE"E:":;9<9>68I>"*"!^)"
8:b:8:>J96EZ"0IEA:89I8<:>A:B" E:" 8:L9E68I>" ;IE"

8:E]<:>:E"M:";IE"(*)"68AKJ@;IE"O@:"O@:M68I>Z"
,:"SEAIEB"E:"[9CI" ;6" 8:L9E9N>"M:;"68AKJ@;I"6"(X"
:EA@M9IE" O@:" J@<H;9:8I>" JI>" ;IE" J89A:89IE" M:"
9>J;@E9N>"2RU@86"*"%"HFUZ"^!3Z"

#>" ;6" A67;6" (" 2HFUZ" ^i3" E:" M:EJ897:>" ;6E"
H89>J9H6;:E" J686JA:8KEA9J6E" M:" ;IE" :EA@M9IE"
seleccionados!B( %(aZ

#>" ;6" b9U@86" (B" E:"<@:EA86>" ;IE" M9L:8EIE"
6EH:JAIE":L6;@6MIE"H686":L9M:>J968";6"J6;9M6M"
metodológica de los artículos incluidos y 

O@:" :EAF>" M:EJ89AIE" H686" [6J:8" 8:L9E9I>:E"
sistemáticasaB(*B(YZ" #>" AS8<9>IE" U:>:86;:EB" ;IE"
estudios tienen una calidad metodológica 

6M:J@6M6"Q"[I<IUS>:6"Q6"O@:"AIMIE":<H;:6>"
;6" H8@:76" M:" 8:b:8:>J96" H686" JI<H6868" ;IE"
8:E@;A6MIE" I7A:>9MIE" :" 9>J;@Q:>" JI>A8I;:E"
HIE9A9LIE"Q">:U6A9LIE":>";IE":>E6QIE"8:6;9C6MIE"
H686"JI>EA6A68";6"6<H;9RJ6J9N>"6M:J@6M6"M:";6E"
E:J@:>J96E"7;6>JI"Q";6"6@E:>J96"M:"9>[979MI8:EZ"
#>"AIMIE";IE"J6EIE"E:"M:EJ8979N";6"<:AIMI;IUK6"
:<H;:6M6Z"/EK"<9E<IB" E:":<H;:68I>" ASJ>9J6E"
6M9J9I>6;:E" 6" ;6" H8@:76" M:" 8:b:8:>J96" H686"
JI88I7I868";IE"8:E@;A6MIE":>JI>A86MIEB":EA9<68I>"
;6"E:>E979;9M6M"Q":EH:J9RJ9M6M"Q"8:U9EA868I>";6E"
JI>J;@E9I>:E" JI>" 76E:" :>" E@E" 8:E@;A6MIEZ"#;"
aXZi_"2!si3"M:";IE":EA@M9IE":<H;:68I>"J:H6E"M:"
8:b:8:>J96"JI<I"H8@:76"JI<H;:<:>A6896"H686";6"
:L6;@6J9N>"M:";6":EH:J9RJ9M6MB"Q":;"(aZ!_"2(si3"
:L6;@68I>" ;6" [I<I;IUK6" :>A8:" ;6E" E:J@:>J96E"

.686JA:8KEA9J6E"IH:86A9L6E"M:";6E"08@:76E"M:"8:6JJ9N>":>"J6M:>6"M:";6"HI;9<:86E6":>"A9:<HI"8:6;"Q";6"/<H;9RJ6J9N>"

9EIAS8<9J6"<:M96M6"HI8"/E6E":>";6"M:A:JJ9N>"M:"A@7:8J@;IE9E"H@;<I>68Z"'>6"8:L9E9N>"E9EA:<FA9J6
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Figura 1.",96U86<6"M:"\@VI"M:";6"E:;:JJ9N>"M:"H@7;9J6J9I>:EZ

=:":GJ;@Q:8I>"*"!^)"8:b:8:>J96E":>";6"8:L9E9N>"9>9J96;"M:;"AKA@;I"HI8";6E"
E9U@9:>A:E"86CI>:E4
*Z" #EA@M9IE"M:"8:E9EA:>J96"6"6>A9<9JI76JA:896>IE
(Z" Estudios en animales

 Z" #EA@M9IE"M:"8:;6J9N>":>A8:"A@7:8J@;IE9E"JI>"IA86E"H6AI;IUK6E
^Z" Estudios genómicos

XZ" #EA@M9IE"M:"A@7:8J@;IE9E":>"E9A9I"M9b:8:>A:"6;"H@;<N>
!Z" #EA@M9IE"JI>"<9JI76JA:896E">I"A@7:8J@;IE6E
iZ" #EA@M9IE"M:"8:EH@:EA6E"9><@>I;NU9J6E"I"9><@>9C6J9N>
aZ" .6HKA@;IE"M:";978IE
YZ" 0NEA:8:E"M:":L:>AIE"J9:>AKRJIE

=:":GJ;@Q:8I>"*a"HI8";6E"E9U@9:>A:E"86CI>:E4
P6CI>:E4
^"H@7;9J6J9I>:E":<H;:68I>"<@:EA86E"M9b:8:>A:E"6";6E"8:EH986AI896E
X"H@7;9J6J9I>:E">I"A:>K6>"JI<H686J9N>"JI>A86";6"H8@:76"M:"8:b:8:>J96
X"H@7;9J6J9I>:E"JI>":>E6QIE"6"H68A98"M:"J:H6E"I7A:>9M6E"M:"J:H689IE
 "0@7;9J6J9I>:E"O@:"EI;I":<H;:676>"J:H6E"M:"8:b:8:>J96
("0@7;9J6J9I>:E"O@:":86>"8:L9E9I>:E"M:"A:<6"Q">I"H@7;9J676>"M6AIE"
M:":EA@M9IE"H8IH9IE
*"H@7;9J6J9N>"O@:">I":L6;@68I>";6E"ASJ>9J6E"M:"9>A:8SE":>":EA:":EA@M9I
(":EA@M9IE"H8:E:>A68I>"b6;A6"M:"JI<H686J9N>"JI>";6"H8@:76"M:"
8:b:8:>J96"Q":>E6QIE"JI>"J:H6E"I7A:>9M6E"M:"J:H689IEZ

=:":GJ;@Q:8I>"*aX"8:b:8:>J96E"HI8";6E"E9U@9:>A:E"86CI>:E4
*Z" /@E:>J96"M:"M6AIE"H686"J6;J@;68";6E"J686JA:8KEA9J6E"IH:86A9L6E
(Z" cSJ>9J6E"M9b:8:>A:E"6"O0.P"I"T/+0
 Z" /8AKJ@;IE":>"IA8I"9M9I<6"2 "68AKJ@;IE":>"b86>JSE3
^Z" #EA@M9IE"M:":EA6>M689C6J9N>"M:"ASJ>9J6E

*aX)"8:b:8:>J96E"9>9J96;:E"
6"H68A98"M:";6E"X"76E:E"M:"
datos consultadas

(*)"8:b:8:>J96E"H686"
8:L9E9N>"M:";IE"8:E]<:>:E

(X"8:b:8:>J96E"H686"8:L9E9N>"
JI<H;:A6"M:;"68AKJ@;I

i"8:b:8:>J96E"9>J;@9M6E":>":;"
:EA@M9I4
2 estudios evaluaron la 

H8@:76"O0.P"Q"X":EA@M9IE"
;6"H8@:76"T/+0

Figura 2.".686JA:8KEA9J6E"<:AIMI;NU9J6E"M:";IE":EA@M9IE"9>J;@9MIEZ

=:8>6"5&B"/89EA9C676;"1D" /Pcg.'Th"hP-5-$/T
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Tabla 2. 089>J9H6;:E"J686JA:8KEA9J6E"M:";IE":EA@M9IE"E:;:JJ9I>6MIEZ

Autor -:$
País de 
origen

Prueba 
evaluada

Tipo de 
muestras

Número 
de 

muestras
Sensibilidad ;)#'/%./%2!2

Aryan23 ())Y -8F> T/+0 #EH@AI *X 100 100

Pandey! ())a $:H6; T/+0 #EH@AI 200 100 Y^Z(

T::(X ())Y c69dF> T/+0 #EH@AI *X) Y^Z* Y^

1I:[<:(i ())i
0:8]B"&6HN>"
Q"c6>C6>96

T/+0 #EH@AI i(X YiZi YY

n[@(a ())Y .[9>6 T/+0
#EH@AI"
Q";KO@9MI"
H;:@86;

13 100 100

Pounder(^ ())!
Estados 

Unidos
O0.P

Muestras 

8:EH986AI896E"
en general

*i( a!Z 100

Mdivani(! ())Y 5:I8U96 O0.P #EH@AI !X aXZ( aaZ!

t"#>":EA:":EA@M9I"EN;I"E:"9>J;@Q:8I>"H6J9:>A:E"JI>"J@;A9LI"HIE9A9LI"Q">I":E"b6JA97;:"J6;J@;68";6":EH:J9RJ9M6MZ

I7A:>9M6E"JI>";6"M:EJ89A6E":>";6E"76E:E"M:"M6AIE"
Q6"H@7;9J6M6EZ

Descripción de los estudios

,:";6E"E9:A:"H@7;9J6J9I>:E"E:;:JJ9I>6M6E"H686"
;6"8:L9E9N>B"MIE":L6;@68I>" ;6"H8@:76"M:"O0.P"
Q" J9>JI" :L6;@68I>" ;6" H8@:76" T/+0B" 6<76E"
H686" :;" M96U>NEA9JI" M:" A@7:8J@;IE9E" H@;<I>68"
:>"<@:EA86E" 8:EH986AI896EZ"#;" >]<:8I" AIA6;" M:"

<@:EA86E":L6;@6M6E"HI8";6"<:AIMI;IUK6"O0.P"
b@:"M:"( i"Q"H686"T/+0"M:"**) Z"#>"H8I<:M9IB"
:;" >]<:8I" M:"<@:EA86E" M:" H6J9:>A:E" :>" ;IE"
:EA@M9IE"b@:"M:"*Y*"HI8":EA@M9IB"JI>"@>"<K>9<I"
M:"* "<@:EA86E"Q"@>"<FG9<I"M:"i(XZ"#>"@>I"M:"
;IE":EA@M9IE"O@:":L6;@68I>" ;6" H8@:76"T/+023 

>I" 9>J;@Q:8I>" H6J9:>A:E" JI>" J@;A9LI" >:U6A9LI"
HI8" ;I"J@6;">I" b@:" b6JA97;:"J6;J@;68" ;IE"L6;I8:E"
H8:M9JA9LIE" HIE9A9LI" Q" >:U6A9LIZ" cIM6E" ;6E"
H@7;9J6J9I>:E"H8:E:>A68I>";IE"L6;I8:E"I7A:>9MIE"

Tabla 3."o6;I8:E"H8:M9JA9LIE"HIE9A9LI"2o003"Q">:U6A9LI"2o0$3"M:";6E"H8@:76E"T/+0"Q"O0.P":L6;@6M6E"
:>";IE":EA@M9IE"9>J;@9MIEZ

Estudio VPP IC 95% VPN IC 95%
Aryan23 %%t
Pandey! Y^Z* aiZ*"`"YiZ! 100 YXZ "`"*))
T::(X a(Z* !XZY"`"Y*ZY YaZ( Y "`"YYZi
1I:[<:(i YiZi Y ZY"`"YYZ YXZ* Y(Zi"`"Y!Zi
n[@(a 100 XYZa"`"*)) 100 ^!Z "`"*))
Pounder(^ 100 aYZY"`"*)) Y^ZX aaZ!"`"YiZXa
Mdivani(! aXZa iaZ "`"Y*Z( aaZ* a*Zi"`"Y(ZX

t"#>":EA:":EA@M9I"EN;I"E:"9>J;@Q:8I>"H6J9:>A:E"JI>"J@;A9LI"HIE9A9LI"Q">I":E"b6JA97;:"J6;J@;68";IE"L6;I8:E"H8:M9JA9LIEZ

.686JA:8KEA9J6E"IH:86A9L6E"M:";6E"08@:76E"M:"8:6JJ9N>":>"J6M:>6"M:";6"HI;9<:86E6":>"A9:<HI"8:6;"Q";6"/<H;9RJ6J9N>"

9EIAS8<9J6"<:M96M6"HI8"/E6E":>";6"M:A:JJ9N>"M:"A@7:8J@;IE9E"H@;<I>68Z"'>6"8:L9E9N>"E9EA:<FA9J6
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J6EI"M:" ;6"H8@:76"T/+0B" ;6"E:>E979;9M6M"L68K6"
:>A8:" Y^Z*_"`" *))_"Q" ;6" :EH:J9RJ9M6M" :>A8:"
Y^_"`"*))_Z"#>" ;6"RU@86" "E:"H8:E:>A6>" ;IE"
8:E@;A6MIE"M:"E:>E979;9M6M"Q":EH:J9RJ9M6M"2JI>"
E@"8:EH:JA9LI"9>A:8L6;I"M:"JI>R6>C63Z"#>";6"RU@86"
H@:M:"I7E:8L68E:"6E9<:A8K6":>A8:";IE"M9b:8:>A:E"
H@>AIE"JI88:EHI>M9:>A:E"6"J6M6":EA@M9IZ

DISCUSIÓN

,:79MI"6;"J68FJA:8"M:":>b:8<:M6M":<:8U:>A:"
Q" M:" ;IE"<];A9H;:E" J6EIE" M:" 8:E9EA:>J96" 6" ;IE"
A86A6<9:>AIE"O@:"8:HI8A6" ;6" ;9A:86A@86"J9:>AKRJ6"
alrededor del mundoXB )% !B" :;" :EA67;:J9<9:>AI"
M:"@>6"H8@:76"M96U>NEA9J6" ;I" E@RJ9:>A:<:>A:"
E:>E97;:" Q" :EH:JKb9J6" H686" ;6" I7A:>J9N>" M:"
@>" M96U>NEA9JI" 8FH9MI" E:" JI>L9:8A:" :>" @>6"

H686" E:>E979;9M6M" Q" :EH:J9RJ9M6MZ"#>"6;U@>IE"
J6EIE" E:" H8:E:>A68I>" 6M:<FE" ;IE" 8:E@;A6MIE"
H686";IE"L6;I8:E"H8:M9JA9LIE"HIE9A9LIE"Q">:U6A9LIE"
JI>" E@E" 9>A:8L6;IE" M:" JI>R6>C6" 20I@>M:8"et 

al.(^"y Pandey et al.!3j"E9>":<768UIB"JI<I"AIM6E"
;6E" H@7;9J6J9I>:E" 8:HI8A68I>" :;" >]<:8I" M:"
muestras evaluadas y sus resultados frente a la 

H8@:76"M:"8:b:8:>J96"E:"H@M9:8I>"JI>R8<68";6E"
J686JA:8KEA9J6E"IH:86A9L6E"M:";6E"H8@:76EZ"

Precisión global de las pruebas evaluadas

#>A:>M9:>MI" JI<I" H8:J9E9N>" U;I76;" M:"
;6E" H8@:76E" :;" JI>V@>AI" M:" 8:E@;A6MIE" M:"
E:>E979;9M6M" Q" :EH:J9RJ9M6MB" :>" ;IE" :EA@M9IE"
O@:":L6;@68I>";6E"H8@:76E"M:"O0.P"E:"I7E:8L6"
@>6" E:>E979;9M6M" :>A8:" aXZ(_"`" a!Z _"Q" @>6"
:EH:J9b9J9M6M" :>A8:" aaZ!_" `" *))_Z" 0686" :;"

Figura 3. Forest plot"H686"E:>E979;9M6M"Q":EH:J9RJ9M6M"JI>"E@"8:EH:JA9LI"9>A:8L6;I"M:"JI>R6>C6"6;"
YX_"M:";6E"H8@:76E"T/+0"Q"O0.P":L6;@6M6E":>";IE":EA@M9IE"9>J;@9MIEZ"

=:8>6"5&B"/89EA9C676;"1D" /Pcg.'Th"hP-5-$/T
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,:79MI"6;"M:EJ@789<9:>AI"M:">@:L6E":>C9<6E"
Q"<:J6>9E<IE"<I;:J@;68:EB":>":;"6WI"()))"E:"
M:EJ8979N" HI8" H89<:86" L:C" ;6" :EA6>M689C6J9N>"
M:";6"ASJ>9J6"T/+0*iZ"#EA6"<:AIMI;IUK6"Ib8:J:"
<];A9H;:E" L:>A6V6E" H686" E@" 6H;9J6J9N>" :>" :;"
F8:6"M96U>NEA9J6B" A6;:E" JI<I4" ;6" :RJ9:>J96" M:"
6<H;9RJ6J9N>" M:"<6A:896;" U:>SA9JI" :E"<6QI8"
b8:>A:"6";6E"M:<FE"<:AIMI;IUK6E"<I;:J@;68:Ej"
;6" 8:6;9C6J9N>" M:" AIM6E" E@E" 8:6JJ9I>:E" 6" ;6"
<9E<6"A:<H:86A@86"Q";6"HIE979;9M6M"M:":L6;@68"
;IE" 8:E@;A6MIE" M:" bI8<6"<6J8IEJNH9J6" :>" :;"
<9E<I" A@7I" M:" 8:6JJ9N>" E9>" ;6" >:J:E9M6M" M:"
H8IJ:M9<9:>AIE"6M9J9I>6;:Ej"I7L96>";6">:J:E9M6M"
M:":O@9HIE":EH:J96;:E"Q"M:":EH6J9IE"E:H686MIEZ"
/M:<FEB"HI8"E@"E9<H;9J9M6M":>":;"H8IJ:EIB">I"
8:O@9:8:"M:"H:8EI>6;"JI>":GH:89:>J96":>"ASJ>9J6E"
<I;:J@;68:E" H686" E@"<I>A6V:Z"#EA6E" L:>A6V6E"
[6>";;:L6MI"6"O@:":>";IE"];A9<IE"6WIE"E:"[6Q6"
:>E6Q6MI"E@"6H;9J6J9N>"H686":;"M96U>NEA9JI"M:"
<];A9H;:E"H6AI;IUK6EX!%!iZ

0686":;"J6EI"H@>A@6;"M:"A@7:8J@;IE9EB":;":<H;:I"
M:" :EA6" ASJ>9J6B" J@Q6" E@H:89I89M6M" b8:>A:" 6"
;6" O0.P" E:" M:<@:EA86" E:U]>" ;6" :EA6MKEA9J6"
8:U9EA86M6B" E:" H:8b9;6" JI<I" @>6" HIM:8IE6"
[:886<9:>A6"O@:"H@:M:"<:VI868";6"IHI8A@>9M6M"
:>":;" M96U>NEA9JI"U86J96E"6" ;6" 86H9M:C"M:" E@E"
8:E@;A6MIEB" H:8<9A:" E@" 9<H;:<:>A6J9N>" :>"
CI>6E"M:"76V6E"JI>M9J9I>:E";IJ6A9L6EB";6E"J@6;:E"
U:>:86;<:>A:" EI>" 6O@:;;6E" MI>M:" @>" U86>"
>]<:8I"M:"J6EIE"E:"M:V6>"M:"M96U>IEA9J68"HI8"
b6;A6"M:"Ib8:J9<9:>AI"M:";6"H8@:76"I"HI8"HS8M9M6"
M:" ;IE" H6J9:>A:E" M:79MI" 6" ;6" M:<I86" :>" ;IE"
8:E@;A6MIEZ"/@>O@:" >I" b@:" :;" 9>A:8SE" M:" :EA:"
:EA@M9I"8:L9E68";6E"<:AIMI;IUK6E"M:"H8:H686J9N>"
M:";6E"<@:EA86EB":E"9<HI8A6>A:"8:E6;A68"O@:B":>"
;6"<6QI8K6"M:":;;IEB";6"H8:H686J9N>":86"E9<H;:"Q"
8FH9M6"Q6"O@:"EI;6<:>A:"E:"@E676":;"<SAIMI"M:"
:GA86JJ9N>"HI8"J6;I8"2:>"9>U;SE"kboiling methodl3B"
;I"J@6;"JI>R:8:"<FE"b6J9;9M6M"H686"E@"M:E688I;;I"
JI>" 8:O@:89<9:>AIE"<K>9<IE" QB" HI8" ;I" A6>AIB"
incide en la disminución de los costos necesarios 

H686"E@"9<H;:<:>A6J9N>Z"

#EA6"8:L9E9N>"E9EA:<FA9J6"A9:>:"L6896E"bI8A6;:C6EZ"
#;":<H;:I"M:"76E:E"M:"M6AIE"M:"6;AI"9<H6JAIB"
JI>E@;A6" Q" JI7:8A@86" O@:" b@:8I>" :<H;:6M6E"
H686";6"7]EO@:M6B">IE"H:8<9A9:8I>";6"I7A:>J9N>"

>:J:E9M6M"6H8:<96>A:"H686":;"J6<HI"<SM9JIZ"
#>" :EA:" :EA@M9I" E:" [6;;N" @>6" E:>E979;9M6M"
H8I<:M9I"M:;"aXZiX_"2JI>"@>"-."YX_"O@:"IEJ9;N"
:>A8:" i Z*("6"Y Za^" E:U]>" ;IE":EA@M9IE3" H686"
;6"H8@:76"O0.PB"Q"M:;"YaZ !_"2JI>"@>"-."YX_"
O@:"IEJ9;N":>A8:"XYZii"6"*))B"M:"6J@:8MI"JI>"
;IE" :EA@M9IE3" H686"T/+0j" Q" @>6":EH:J9RJ9M6M"
H8I<:M9I" M:" Y^Z )_"Q" YiZ^^_"H686" O0.P"Q"
T/+0B" 8:EH:JA9L6<:>A:Z"=:"I7E:8LN"6M:<FEB"
E@H:89I89M6M" :>" ;IE" 8:E@;A6MIE" H686" L6;I8:E"
H8:M9JA9LIE" HIE9A9LIE" Q" >:U6A9LIE" 2o00" Q"
o0$3"M:" ;6"H8@:76"T/+0" 2Y Z^i_"Q"YaZ *_B"
8:EH:JA9L6<:>A:3":>"JI<H686J9N>"JI>";6"O0.P"
2Y(ZY*_"Q"Y*Z(Y_B"8:EH:JA9L6<:>A:3Z"

cIM6E" ;6E" J686JA:8KEA9J6E" IH:86A9L6E" M:" ;6"
H8@:76"T/+0"M:<@:EA86>"E@"E@H:89I89M6M"b8:>A:"
6";6"O0.PZ".I>"76E:":>":EAIE"68U@<:>AIE":E"
HIE97;:" E@EA:>A68" ;6" :L6;@6J9N>" M:" ;6" H8@:76"
T/+0"H686":;"M96U>NEA9JI"M:";6"A@7:8J@;IE9EB";6"
J@6;"JI>"E@E"J686JA:8KEA9J6E"M:"<I>A6V:"Q"JIEAIE"
H@:M:"JI>L:8A98E:":>"@>6"[:886<9:>A6" 9MN>:6"
H686":;"M96U>NEA9JI"Q"M:A:JJ9N>"M:";6"H6AI;IUK6"
:>"J@:EA9N>":>">@:EA86"8:U9N>Z
T6" O0.P" JI<79>6" ;6" 6<H;9b9J6J9N>" JKJ;9J6"

M:" ,$/" JI>" b;@I8:EJ:>J96B" ;I" O@:" H:8<9A:"
O@:" >I" E:" 8:6;9J:>"<6>9I786E" 6M9J9I>6;:E"
HIEA" 6<H;9RJ6J9N>B" JI<I" E@J:M:" JI>" ;6"0.P"
A86M9J9I>6;Z"/"H68A98"M:"<@:EA86E"M:"J@;A9LIB":EA6"
ASJ>9J6"A9:>:"@>6":EH:J9RJ9M6M"M:;"*))_"Q"@>"
;K<9A:"M:"M:A:JJ9N>"M:"*)"JIH96E"M:"U:>I<611Z"
=@" 8:>M9<9:>AI" J;K>9JI" b@:" JI<H8I76MI" :>"
diversos estudios*(B i%^ " Q" M:>A8I" M:;" U8@HI"
M:" ;6E" H8@:76E"<I;:J@;68:EB" :E" ;6" O@:" A9:>:"
<:VI8:E"J686JA:8KEA9J6E"IH:86A9L6Ej"E9>":<768UIB"
6MI;:J:"M:"6;U@>6E"M:EL:>A6V6E"O@:":L9A6>"E@"
U:>:86;9C6J9N>":>":;"F<79AI"J;K>9JIB"A6;:E"JI<IB"
;6">:J:E9M6M"M:":O@9HIE":EH:J96;9C6MIEB"F8:6E"
bKE9J6E"M9b:8:>J96M6E"H686":;" M:E688I;;I" M:" ;6E"
H8@:76EB"H8Ib:E9I>6;:E"O@:"JI>IJ:>":;"F8:6"M:";6"
79I;IUK6"<I;:J@;68B"H8IAIJI;IE"M:":GA86JJ9N>"M:"
FJ9MIE">@J;:9JIE"M9EH:>M9IEIE"Q"JI>"HI8J:>A6V:E"
M:" :RJ9:>J96"<@Q" L68967;:E*(B* B^^%X(Z" 0I8" :EAI"
E:" E9U@:>" 8:HI8A6>MI" :>" ;6" ;9A:86A@86" >@:L6E"
<IM9RJ6J9I>:E"H686";6E"ASJ>9J6E"JI>":;"I7V:A9LI"
M:" b6J9;9A68" E@" 9<H;:<:>A6J9N>"<:M96>A:" ;6"
:;9<9>6J9N>"I"M9E<9>@J9N>":>":;"9<H6JAI"M:"E@E"
M:EL:>A6V6E^B*^B(iBX %XXZ

.686JA:8KEA9J6E"IH:86A9L6E"M:";6E"08@:76E"M:"8:6JJ9N>":>"J6M:>6"M:";6"HI;9<:86E6":>"A9:<HI"8:6;"Q";6"/<H;9RJ6J9N>"

9EIAS8<9J6"<:M96M6"HI8"/E6E":>";6"M:A:JJ9N>"M:"A@7:8J@;IE9E"H@;<I>68Z"'>6"8:L9E9N>"E9EA:<FA9J6

 !%^i



^^" #$#%&'$"()**" +#,-.-$/"'01" )2*34

K>M9J:E"M:";6"H6AI;IUK6"Q"JI>"76VIE"8:J@8EIEB"H686"
JI88I7I868"M:EM:":;"H@>AI"M:"L9EA6":JI>N<9JI":;"
8:>M9<9:>AI"M:";6"ASJ>9J6B";6"J@6;B"6JI<H6W6M6"
M:" E@E" L98A@M:E"M96U>NEA9J6EB" H@:M:" E:8L98" M:"
68U@<:>AI"H686"E@"@EI"U:>:86;9C6MI":"9>J;@EI"
H686"E@"JI7:8A@86"HI8"H68A:"M:";IE"E9EA:<6E"M:"
E6;@M">6J9I>6;:E":>";IE"O@:"E:"[6U6">:J:E689I"
:;"M96U>NEA9JIZ

/M:<FEB" 8:E@;A6" 6H8IH96MI" :GH;I868" :;"
8:>M9<9:>AI" M:" ;6" H8@:76" H686" M96U>NEA9JIE"
M:"bI8<6E":GA86H@;<I>68:E"M:";6":>b:8<:M6MB"
A6;:E"JI<I";6"<:>9>U9A9E"A@7:8J@;IE6B"MI>M:";6"
IHI8A@>9M6M":>" ;6" I7A:>J9N>"M:" 8:E@;A6MIE":E"
6]>"<FE"J8KA9J6"H@:E":EA6"H8@:76"HIM8K6"9>J9M98"
:>";6"M9E<9>@J9N>"M:";6E"A6E6E"M:"<I8A6;9M6M"HI8"
M9J[6E"bI8<6EZ

DECLARACIÓN DE CONFLICTO  
DE INTERESES

TIE"6@AI8:E"M:J;686>">I"A:>:8">9>U]>"JI>\9JAI"
M:"9>A:8:E:EZ

REFERENCIAS

*Z" uDhZ" 5;I76;" A@7:8J@;IE9E" JI>A8I;B" E@8L:9;;6>J:B"
H;6>>9>UBb9>6>J9>U4"uDh" 8:HI8A" ())iZ" 5:>:L64"
uDhj"())iZ

(Z"069"+B"f;I8:E"TB"069"$B"D@7768M"/B"P9;:Q"TB".I;bI8M"&&Z"
,96U>IEA9J"6JJ@86JQ"Ib">@J;:9J"6J9M"6<H;9RJ6A9I>"A:EAE"
bI8" A@7:8J@;I@E"<:>9>U9A9E4" 6" EQEA:<6A9J" 8:L9:d"6>M"
<:A6%6>6;QE9EZ"T6>J:A"->b:JA",9EZ"()) "hJAj 2*)34!  %
^ Z

 Z06;I<9>I" &Z"$I>JI>L:>A9I>6;" 6>M" >:d"<:A[IME" 9>" A[:"
M96U>IE9E"Ib"A@7:8J@;IE9E4"b:6E979;9AQ"6>M"6HH;9J679;9AQ"9>"
A[:"R:;MZ"#@8"P:EH98"&Z"())X"/@Uj(!2(34  Y%X)Z

^Z"u9;;96<E"pB" T9>U".B" &:>m9>E".B"59;;:EH9:" =B"+JD@U["
cZ"/" H686M9U<" bI8" A[:"<I;:J@;68" 9M:>A9b9J6A9I>" Ib"
+QJI76JA:89@<" EH:J9:E" 9>" 6" 8I@A9>:" M96U>IEA9J"
;67I86AI8QZ"&"+:M"+9J8I79I;Z"())i"+6QjX!20A"X34XYa%
!)(Z

XZ"cI7;:8"$B"0b@>M:8"+B"D:8CIU"pB"f8:Q"&B"/;Ad:UU"+Z"P6H9M"
M:A:JA9I>"6>M"EH:J9:E"9M:>A9RJ6A9I>"Ib"+QJI76JA:89@<"
EHHZ" @E9>U" 8:6;%A9<:" 0.P" 6>M",$/%<9J8I6886QZ" &"
+9J8I79I;"+:A[IMEZ"())!"&@;j!!2*34**!%(^Z

!Z"06>M:Q"1B"0I@M:;"/B"rIM6"cB"c6<68@"/B"hM6"$B"f@m@E[9<6"
rB"et al. ,:L:;IH<:>A"Ib"6>" 9>%[I@E:" ;IIH%<:M96A:M"
9EIA[:8<6;"6<H;9RJ6A9I>"2T/+03"6EE6Q"bI8"M:A:JA9I>"Ib"
+QJI76JA:89@<"A@7:8J@;IE9E"6>M":L6;@6A9I>"9>"EH@A@<"

M:" @>" 6;AI" >]<:8I" M:" :EA@M9IE" :>" :;" F<79AI"
<@>M96;Z" T6" 9>J;@E9N>" M:" (" 8:L9EI8:E" 789>MN"
<6QI8"I7V:A9L9M6M"H686";6"9>J;@E9N>"Q":GJ;@E9N>"M:"
:EA@M9IE"M:"bI8<6"9>M:H:>M9:>A:"JI>"76E:":>";6E"
J686JA:8KEA9J6E"M:"J6M6"H@7;9J6J9N>"6>6;9C6M6B"
6M:<FE"M:";6"L:89RJ6J9N>"HI8"H68A:"M:"SEAIEB"M:"
AIM6E" ;6E"J686JA:8KEA9J6E"IH:86A9L6E":GH@:EA6E"
:>"J6M6"@>I"M:";IE":EA@M9IEZ

#G9EA:>"A6<79S>"L6896E";9<9A6J9I>:E"A6;:E"JI<I"
;6" 9>J;@E9N>" EI;6<:>A:" M:" H@7;9J6J9I>:E" :>"
9M9I<6"9>U;SE"Q":EH6WI;B";I"J@6;"H@:M:"JI>A897@98"
6" E:EUIE"M:"H@7;9J6J9N>"HI8O@:"H@:M:"[67:8"
H@7;9J6J9I>:E"8:;:L6>A:E":>"9M9I<6E"M9b:8:>A:E"6"
;IE"9>J;@9MIE":>":EA6"8:L9E9N>Z"T6"b6;A6"M:"6>F;9E9E"
:JI>N<9JI" H@:M:" JI>E9M:868E:" JI<I" IA8I"
;9<9A6>A:"HI8";6"L689679;9M6M"M:"JIEAIE"8:U9EA86M6"
:>" ;6E" H@7;9J6J9I>:E" Q" O@:B" HI8" ;I" A6>AIB" >I"
H@:M:>"E:8"6H;9J6MIE":>":;"JI>A:GAI";IJ6;Z"

TIE" [6; ;6CUIE" :GH@:EAIE" M:7:>" E:8"
9>A:8H8:A6MIE" JI>" ;6E" ;9<9A6>A:E" M:" J6M6"
:EA@M9I" :>" J@6>AI" 6" >]<:8I" M:" H6J9:>A:EB"
;IJ6;9C6J9N>"U:IU8FRJ6"Q"L689679;9M6M":EA6MKEA9J6"
E:"8:R:8:j"E9>":<768UIB"E98L:>"JI<I"76E:"H686"
:;":EA67;:J9<9:>AI"M:"H8IH@:EA6E"A:>M9:>A:E"6"
;6":L6;@6J9N>"M:";6"H8@:76":>":;"F<79AI"8:U9I>6;"
O@:" H@:M6>" ;;:L68" 6" M9;@J9M68" ;IE" b6JAI8:E" >I"
J@79:8AIE":>":EA6"H@7;9J6J9N>Z

#>" JI>J;@E9N>" Q" 76E6MIE" :>" ;IE" [6;;6CUIE"
:GH@:EAIEB":EA6"H8@:76"M96U>NEA9J6"J@:>A6"JI>"
;IE":;:<:>AIE">:J:E689IE"H686" 9<H6JA68":>":;"
M96U>NEA9JI"H8:J9EI"M:" ;6":>b:8<:M6MB" ;I"O@:B"
9>M98:JA6<:>A:B"HIM8K6"9>J9M98":>";6"M9E<9>@J9N>"
M:" ;6" A86>E<9E9N>" M:" ;6" :>b:8<:M6MB" H@:EAI"
O@:"H:8<9A:";6"IHI8A@>9M6M":>";6"I7A:>J9N>"M:"
8:E@;A6MIE"Q";6E"J686JA:8KEA9J6E"IH:86A9L6E"O@:"
;:" 789>M6>" JI>R679;9M6M"M:" M9J[IE" 8:E@;A6MIEZ"
/M:<FEB" E:" 678:" ;6" HIE979;9M6M" M:" 9>EA6@868"
H8@:76E"<I;:J@;68:E" :>" J:>A8IE" M:" 6A:>J9N>"
7FE9JIEB":>";IE"O@:B"H686";6E"H8@:76E"<I;:J@;68:E"
:G9EA:>A:E":>":EA:"<I<:>AIB">I":E"HIE97;:"E@"
6H;9J6J9N>" HI8" ;IE" 6;AIE" JIEAIE" ;IJ6A9LIE" Q"
H8Ib:E9I>6;:E"O@:":G9U:>B"J6EI"JI>A8689I"M:";6E"
H8@:76E"T/+0Z"T6E" J686JA:8KEA9J6E"IH:86A9L6E"
<@:EA86>" 8:E@;A6MIE" 6M:J@6MIE" QB" HI8" :EA6"
86CN>B" :E" >:J:E689I" :EA67;:J:8" :EA@M9IE" O@:"
:L6;]:>":;"6EH:JAI":JI>N<9JI":>"CI>6E"M:"6;AIE"

=:8>6"5&B"/89EA9C676;"1D" /Pcg.'Th"hP-5-$/T

 !%^i



"+#,-.-$/"'01" )2*34" #$#%&'$"()**" "̂ X

*YZ"069"+B"+J.@;;IJ["+B"#>6>I896"uB".I;bI8M"&&Z"=QEA:<6A9J"
8:L9:dE"Ib"M96U>IEA9J"A:EA":L6;@6A9I>E4"u[6AvE"7:[9>M"
A[:"EJ:>:Ew"/.0"&".;@7Z*^*2*34/**% Z

()Z"069"+B"+J.@;;IJ["+B"5I8<6>" &B"069"$B"#>6>I896"uB"
p:>>:MQ"5B"et al. =QEA:<6A9J" 8:L9:dE" 6>M"<:A6%
6>6;QE:E4"6>"9;;@EA86A:MB"EA:H%7Q%EA:H"U@9M:Z"$6A;"+:M"
&"->M96Z*i2(34a!%YXZ

(*Z"u:9>EA:9>"=B"h7@J[IdEm9"$B"T9:7:8"+Z".;9>9J6;":L6;@6A9I>"
Ib" M96U>IEA9J" A:EAEZ"/&P"/<" &" PI:>AU:>I;Z" ())X"
&6>j*a^2*34*^%YZ

((Z=A:9>U68A"pB"D:>8Q"+B"T66;"=B"DIH:d:;;"0B"P6<E6Q"/B"
+:>C9:E",B"et alZ"/"EQEA:<6A9J"8:L9:d"Ib"JI<<:8J96;"
E:8I;IU9J6;"6>A97IMQ"M:A:JA9I>"A:EAE"bI8"A[:"M96U>IE9E"
Ib":GA86H@;<I>68Q"A@7:8J@;IE9EZ"0IEAU86M"+:M"&Z"())i"
$ILja 2YaX34i)X%*(Z

( Z"/8Q6>"#B"+6mL6>M9"+B"f686VC6M:["/B"D@QU:>"pB"19b6>9"
0B"+I@E6L9"=B"et al."/">IL:;"6>M"<I8:"E:>E9A9L:";IIH%
<:M96A:M" 9EIA[:8<6;" 6<H;9b9J6A9I>" 6EE6Q" A68U:A9>U"
-=!**)" bI8" M:A:JA9I>" Ib"+QJI76JA:89@<" A@7:8J@;IE9E"
JI<H;:GZ"+9J8I79I;"P:EZ"()*)"+68" *j*!X2 34(**%()Z

(^Z"0I@>M:8"&B"/;MI@E"uB"uIIME"5Z".I<H689EI>"Ib"8:6;%A9<:"
HI;Q<:86E:"J[69>"8:6JA9I>"@E9>U"A[:"=<68A".QJ;:8"6>M"
A[:"5:>%08I7:"6<H;9R:M"+QJI76JA:89@<"A@7:8J@;IE9E"
M98:JA"A:EA"bI8"M:A:JA9I>"Ib"+Z"A@7:8J@;IE9E"JI<H;:G"9>"
J;9>9J6;" EH:J9<:>EZ",96U>"+9J8I79I;" ->b:JA",9EZ" ())!"
+68jX^2 34(*i%((Z

(XZ"T::"+B".[:>"rB"0:>U".Z"#L6;@6A9I>"Ib"8:L:8E:"A86>EJ89HA9I>"
;IIH%<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>"9>"JI>V@>JA9I>"
d9A["#T-=/%[Q789M9C6A9I>"6EE6Q"bI8"<I;:J@;68"M:A:JA9I>"
Ib"+QJI76JA:89@<"A@7:8J@;IE9EZ"&"+9J8I79I;"+:A[IMEZ"
())Y"f:7ji!2(34*i^%a)Z

(!Z"+M9L6>9"$B"T9"DB"/m[6;696"+B"5:U96"+B"5IU9>6E[L9;9"TB"
p:8>IM;:",B"et al. +I>9AI89>U"A[:86H:@A9J":bRJ6JQ"7Q"8:6;%
A9<:"M:A:JA9I>"Ib"+QJI76JA:89@<"A@7:8J@;IE9E"<P$/"9>"
EH@A@<Z".;9>".[:<Z"())Y"=:HjXX2Y34*!Y^%i))Z

(iZ"1I:[<:".B"$67:A6"0B"D:>IEA8IC6"5B"P6O97"PB"P6[9<"
nB"5:8[68MA"+B"et al. hH:86A9I>6;" b:6E979;9AQ"Ib"@E9>U"
;IIH%<:M96A:M" 9EIA[:8<6;" 6<H;9RJ6A9I>" bI8" M96U>IE9E"
Ib" H@;<I>68Q" A@7:8J@;IE9E" 9>"<9J8IEJIHQ" J:>A:8E"
Ib" M:L:;IH9>U" JI@>A89:EZ" &" .;9>" +9J8I79I;Z" ())i"
&@>j^X2!34*Y !%^)Z

(aZ"n[@"PB"n[6>U"pB"n[6I"+B"T9@"rB"x@"rB"&@".B"et alZ"'E:"
Ib" L9E@6;" ;IIH%<:M96A:M" 9EIA[:86;" 6<H;9b9J6A9I>" Ib"
89<+"E:O@:>J:"bI8"86H9M"M:A:JA9I>"Ib"+QJI76JA:89@<"
A@7:8J@;IE9E" 6>M"+QJI76JA:89@<"7IL9EZ" &"+9J8I79I;"
+:A[IMEZ"())Y"=:Hjia2 34  Y%^ Z

(YZ"16>II"=B"1:;;",B"1IEE@QA"0B"D:889>U"/B"+67:Q",B"0II;:"
fB"et al. Evaluation of diagnostic tests for infectious 

M9E:6E:E4"U:>:86;"H89>J9H;:EZ"$6A"P:L"+9J8I79I;Z"())!"
,:Jj^2*("=@HH;34=()% (Z

 )Z"u6;;6J:"PB"p6<<:8:8"&B"-6M:<68JI"+B"/;A[I<EI>E"=B"
u9>EAI>".B"$6L9>"cZ"->J8:6E9>U"H8IHI8A9I>E"Ib"6ML6>J:M"
H@;<I>68Q"A@7:8J@;IE9E"8:HI8A:M"9>"A[:"'>9A:M"=A6A:E4"
68:"M:;6QE"9>"M96U>IE9E"I>"A[:"89E:w"/<"&"P:EH98".89A"
.68:"+:MZ"())Y"$ILj*a)2*)34*)*!%((Z

E6<H;:E"Ib"$:H6;:E:"H6A9:>AEZ"&"+:M"+9J8I79I;Z"())a"
/H8jXi20A"^34^ Y%^ Z

iZ"1@8UU86b"=B"P:9EJ[;"'B"+6;9m"$B"1I;;d:9>"+B"$6@<6>>"TB"
h;U:<q;;:8"1Z".I<H689EI>"Ib"6>"9>A:8>6;;Q"JI>A8I;;:MB"
;68U:%LI;@<:" T9U[A.QJ;:8" 6EE6Q" bI8" M:A:JA9I>" Ib"
+QJI76JA:89@<" A@7:8J@;IE9E" 9>" J;9>9J6;" E6<H;:E"d9A["
A[:".h1/="/+0T-.hP"6EE6QZ"&".;9>"+9J8I79I;Z"())X"
/H8j^ 2^34*X!^%YZ

aZ" T9>U",B"f;I8:E" TB"P9;:Q" TB"069"+Z".I<<:8J96;" >@J;:9J%
6J9M" 6<H;9RJ6A9I>" A:EAE" bI8" M96U>IE9E" Ib" H@;<I>68Q"
A@7:8J@;IE9E" 9>"8:EH986AI8Q"EH:J9<:>E4"<:A6%6>6;QE9E"
6>M"<:A6%8:U8:EE9I>Z"0TI="h>:Z"())aj 2(34:*X !Z

YZ",8I@9;;I>"oB"T6U86>U:"0B"D:88<6>>"&Z"+I;:J@;68"M96U>IE9E"
Ib" H@;<I>68Q" A@7:8J@;IE9E" 7Q" 6@AI<6A:M" :GA86JA9I>"
6>M"8:6;%A9<:"0.P"I>">I>%M:JI>A6<9>6A:M"H@;<I>68Q"
EH:J9<:>EZ" #@8" &" .;9>"+9J8I79I;" ->b:JA" ,9EZ" ())i"
/H8j(!2^34(Y*% Z

*)Z"?@6>".B"T@".B"?96I"&B"x96I"1B"T9"xZ".I<H686A9L:":L6;@6A9I>"
Ib":68;Q"M96U>IE9E"Ib"A@7:8J@;I@E"<:>9>U9A9E"7Q"M9bb:8:>A"
6EE6QEZ"&".;9>"+9J8I79I;Z"())!"=:Hj^^2Y34 *!)%!Z

**Z" 1[9UV::"/B" 06M6Q6J[::"PB" 068@m"DB"D6;;d98A[%09;;6Q"
pB"+6869E"=B".I>>I;Q".Z",96U>IE9E" Ib" A@7:8J@;I@E"
<:>9>U9A9E4" J;9>9J6;" 6>M" ;67I86AI8Q" H686<:A:8EZ" ->A" &"
->b:JA",9EZ"())i"&@;j**2^34 ^a%X^Z

*(Z"0686E[68",B".[6@[6>",B"=[68<6"oB"p6AIJ["oZ"/HH;9J6A9I>E"
Ib"8:6;%A9<:"0.P"A:J[>I;IUQ"AI"<QJI76JA:896;"8:E:68J[Z"
->M96>"&"+:M"P:EZ"())!"hJAj*(^2^34 aX%YaZ

* Z" T:@>U" pB" r9H" .B" .[:@>U"uB" TI"/B" pI"uB" p6<"pZ"
,:L:;IH<:>A"Ib"6"E9<H;:"6>M";Id%JIEA"8:6;%A9<:"0.P"
<:A[IM"bI8"A[:"9M:>A9RJ6A9I>"Ib"JI<<I>;Q":>JI@>A:8:M"
<QJI76JA:896"9>"6"[9U["A[8I@U[H@A";67I86AI8QZ"&"/HH;"
+9J8I79I;Z"())Y"$ILj*)i2X34*^  %YZ

*^Z"f;I8:E"#B"PIM8KU@:C"&B"568J96%06J[N>"#B"=IAI"&B"P@9C"
+B" #EJ8976>I" -B"et alZ" P:6;%A9<:"0.P"d9A[" 9>A:8>6;"
6<H;9b9J6A9I>" JI>A8I;" bI8" M:A:JA9>U" A@7:8J@;IE9E4"
<:A[IM" M:E9U>" 6>M" L6;9M6A9I>Z" /0+-=Z" ())Y"
/@Uj**i2a34XY(%iZ

*XZ" =6L:;mI@;" 0B" .6AE7@8U"/B"+@;M:8" =B"hIEA:>MI8H" TB"
=J[98<"&B"u9;m:"DB"et al. ,:A:JA9I>"Ib"+QJI76JA:89@<"
A@7:8J@;IE9E"JI<H;:G"d9A["P:6;"c9<:"0.P4"JI<H689EI>"
Ib" M9bb:8:>A" H89<:8%H8I7:" E:AE" 76E:M" I>" A[:" -=!**)"
:;:<:>AZ"&"+9J8I79I;"+:A[IMEZ"())!"&@;j!!2*34*ii%a)Z

*!Z"h8A@"=B"+I;9JIAA9"0B"=:J[9"TB"0989>6"0B"=676"fB"o:8A@JJ9I".B"et 

al."P6H9M"M:A:JA9I>"6>M"9M:>A9RJ6A9I>"Ib"+QJI76JA:89@<"
A@7:8J@;IE9E"7Q"P:6;"c9<:"0.P"6>M"16JA:J"Y!)"+-5cZ"
$:d"+9J8I79I;Z"())!"&6>j(Y2*34iX%a)Z

*iZ" $IAI<9"cB"hm6Q6<6"DB"+6E@7@J[9" DB"rI>:m6d6"cB"
u6A6>67:"pB"/<9>I"$B"et alZ"TIIH%<:M96A:M"9EIA[:8<6;"
6<H;9b9J6A9I>" Ib" ,$/Z" $@J;:9J"/J9ME" P:EZ" ()))"
&@>j(a2*(34#! Z

*aZ" -d6<IAI" cB" =I>I7:" cB" D6Q6E[9" pZ" TIIH%<:M96A:M"
9EIA[:8<6;" 6<H;9b9J6A9I>" bI8" M98:JA" M:A:JA9I>" Ib"
+QJI76JA:89@<"A@7:8J@;IE9E"JI<H;:GB"+Z"6L9@<B"6>M"
+Z"9>A86J:;;@;68:"9>"EH@A@<"E6<H;:EZ"&".;9>"+9J8I79I;Z"
()) "&@>j^*2!34(!*!%((Z

.686JA:8KEA9J6E"IH:86A9L6E"M:";6E"08@:76E"M:"8:6JJ9N>":>"J6M:>6"M:";6"HI;9<:86E6":>"A9:<HI"8:6;"Q";6"/<H;9RJ6J9N>"

9EIAS8<9J6"<:M96M6"HI8"/E6E":>";6"M:A:JJ9N>"M:"A@7:8J@;IE9E"H@;<I>68Z"'>6"8:L9E9N>"E9EA:<FA9J6

 !%^i



^!" #$#%&'$"()**" +#,-.-$/"'01" )2*34

 *Z" p>:J[:;" $Z" c@7:8J@;IE9E4" H6A[IH[QE9I;IUQB" J;9>9J6;"
b:6A@8:EB" 6>M" M96U>IE9EZ" .89A" .68:" $@8E:Z" ())Y"
/H8j(Y2(34 ^%^ j"O@9C"^Z

 (Z"n[I@"rB"p[6>"pB"f:>U"nB"u@"&Z"08IV:JA9I>"Ib"A@7:8J@;IE9E"
9>J9M:>J:"d9A["9>J8:6E9>U"9<<9U86A9I>"A8:>MEZ"&"c[:I8"
19I;Z"())a"=:Hj(X^2(34(*X%(aZ

  Z",IdMQ",B".[69EEI>"PZ"c[:"H:8E9EA:>J:"Ib"A@7:8J@;IE9E"
9>" A[:" 6U:" Ib" ,hc=4" 8:6EE:EE9>U" A[:" :bb:JA" Ib"
J6E:" M:A:JA9I>Z" 1@;;" uI8;M" D:6;A[" h8U6>Z" ())Y"
/H8jai2^34(Y!% )^Z

 ^Z"0:E@A",B"5;:MIL9y"nB"58U@8:L9y"/B"$6UI8>9%h786MIL9y"
TB"/MC9y"cZ"c@7:8J@;IE9E"9>J9M:>J:"9>":;M:8;Q"9>"=:87964"
m:Q"A8:>ME"9>"EIJ9I:JI>I<9J"A86>E9A9I>Z".8I6A"+:M"&Z"
())a",:Jj^Y2!34a)i%*(Z

 XZ"/7@76m68"-B"u:;b68:"PB"+II8:"&B"u6AEI>"&Z"=@8L:9;;6>J:"
Ib"698%A86L:;%8:;6A:M"A@7:8J@;IE9E"9>J9M:>AEB"#>U;6>M"6>M"
u6;:E4"())i%())aZ"#@8I"=@8L:9;;Z"())a"&@>"Xj* 2( 3Z"
H994"*aaY!

 !Z".8IbAE" &B"5:;7",B"/>M8:dE"$B",:;H:J["oB"u6AEI>" &B"
/7@76m68" -Z" ->L:EA9U6A9>U" A@7:8J@;IE9E" A8:>ME" 9>"
#>U;6>MZ"0@7;9J"D:6;A[Z"())a",:Jj*((2*(34* )(%*)Z

 iZ"/U@M:;I"./B"1@9;:E"T$B"D:8>F>M:C"+B"PI7;:MI"&Z"$@:LIE"
<SAIMIE"H686":;"M96U>NEA9JI"M:";6"A@7:8J@;IE9EZ"-6A8:96Z"
())aj(*2 34 (*"%" (Z

 aZ"58:JI"=B"P@;;9"+B"59868M9"#B"09:8E9<I>9".B"=6;A9>9".Z"
,96U>IEA9J"6JJ@86JQ"Ib" 9>%[I@E:"0.P"bI8"H@;<I>68Q"
A@7:8J@;IE9E" 9>" E<:68%HIE9A9L:" H6A9:>AE4" <:A6%
6>6;QE9E"6>M"<:A68:U8:EE9I>Z"&".;9>"+9J8I79I;Z"())Y"
+68j^i2 34X!Y%i!Z

 YZ" =6;9>6"cB"+I8ICIL6"cZ" zP:6;%A9<:" HI;Q<:86E:" J[69>"
8:6JA9I>" 9>"A[:"M96U>IE9E"Ib"H@;<I>68Q"A@7:8J@;IE9E{Z"
08I7;"c@7:8m"1I;:C>"T:UmZ"())a2!34*(%^Z

^)Z" f:>M"fB" T6>U:8"PB"D6>>" LI>"u:Q[:8>".B"=J[@;C"=B"
+9:A[m:"cZ" z+I;:J@;68" M96U>IE9E" Ib"<QJI76JA:896;"
9>b:JA9I>E{Z"o:8[",AEJ["5:E"06A[I;Z"())ijY*4* X%YZ

^*Z"p979m9"5B"+@;M:8"1B"L6>"M:8"o:>"/B"=6<"$B"1I:8::"+B"L6>"
M:8"n6>M:>"/B"et al. T67I86AI8Q"M96U>IE9E"Ib"H@;<I>68Q"
A@7:8J@;IE9E"9>"c1"6>M"D-o":>M:<9J"E:AA9>UE"6>M"A[:"
JI>A897@A9I>" Ib" 8:6;" A9<:"0.P" bI8"+Z" A@7:8J@;IE9E" 9>"
78I>J[I6;L:I;68";6L6U:"\@9MZ"c8IH"+:M"->A"D:6;A[Z"())i"
hJAj*(2*)34*(*)%iZ

^(Z"168m:>"pB"D66U:>E:>"&B"cI;m:8%$9:;E:>"cZ"/ML6>J:E"9>"
>@J;:9J"6J9M%76E:M"M96U>IEA9JE"Ib"76JA:896;"9>b:JA9I>EZ"
.;9>".[9<"/JA6Z"())i"=:Hj a^2*%(34*%**Z

^ Z"c6m6[6E[9"cB"$6m6Q6<6"cZ"$IL:;"A:J[>9O@:"Ib"O@6>A9A6A9L:"
>:EA:M" 8:6;%A9<:" 0.P" 6EE6Q" bI8" +QJI76JA:89@<"
A@7:8J@;IE9E",$/Z"&".;9>"+9J8I79I;Z"())!"+68j^^2 34*)(Y%
 YZ

^^Z"c6m6[6E[9"cB"c6<@86"+B"/E6<9"rB"p9A6<@86"#B"=69AI"pB"
=@C@m9"cB"et al."$IL:;"d9M:%86>U:"O@6>A9A6A9L:">:EA:M"
8:6;%A9<:"0.P"6EE6Q"bI8"+QJI76JA:89@<"A@7:8J@;IE9E"
,$/4"M:L:;IH<:>A"6>M"<:A[IMI;IUQZ"&".;9>"+9J8I79I;Z"
())a"+6Qj^!2X34*i)a%*XZ

^XZ"/8Q6"+B"=[:8U9;;"-B"u9;;96<EI>"+B"5I<<:8E6;;"TB"/8Q6"$B"
06A:;"DZ"16E9J"H89>J9H;:E"Ib"8:6;%A9<:"O@6>A9A6A9L:"0.PZ"
#GH:8A"P:L"+I;",96U>Z"())X"+68jX2(34()Y%*YZ

^!Z"rI>:<68@"+B"DI8976"+B"c6M6"/B"$6U69"cZ"z#L6;@6A9I>"Ib"
.h1/="c6O+6>4"6"8:6;%A9<:"0.P%76E:M"M96U>IEA9J"m9A"
bI8"<QJI76JA:896{Z"$9[I>"pImQ@m9"56mm69"n6EE[9Z"())Y"
,:Jj^i2*(34*)i)%!Z

^iZ"n[I@"rB"T9"DB"T9"?B"n[:>U"DB"n[6>U"PB".[:>"5B"et al. 

,9bb:8:>A96A9I>"Ib"E68JI9MIE9E"b8I<"A@7:8J@;IE9E"@E9>U"
8:6;%A9<:"0.P"6EE6Q"bI8"A[:"M:A:JA9I>"6>M"O@6>A9RJ6A9I>"
Ib"+QJI76JA:89@<" A@7:8J@;IE9EZ" =68JI9MIE9E" o6EJ"
,9bb@E:"T@>U",9EZ"())a",:Jj(X2(34Y %YZ

^aZ"P9J[68MEI>"#B"=6<EI>",B"16>6:9"$Z"P6H9M"-M:>A9RJ6A9I>"
Ib"+QJI76JA:89@<" A@7:8J@;IE9E" 6>M" >I>A@7:8J@;I@E"
<QJI76JA:896" 7Q"<@;A9H;:GB" 8:6;%A9<:" 0.PZ" &" .;9>"
+9J8I79I;Z"())Y"+6Qj^i2X34*^Yi%X)(Z

^YZ"fII>U;6MM6"=B"0[I;d6A"=B"#6<HIm6;6H"1B"p986A9E9>"0B"
=@AA[:>A"PZ"+@;A9%H8I7:"8:6;%A9<:"0.P"9M:>A9RJ6A9I>"Ib"
JI<<I>"+QJI76JA:89@<"EH:J9:E"9>"7;IIM"J@;A@8:"78IA[Z"
&"+I;",96U>Z"())Y"&6>j**2*34^(%aZ

X)Z" -E[<6:;" fB"=A:;;6AI".Z"089>J9H;:E" 6>M" 6HH;9J6A9I>E" Ib"
HI;Q<:86E:" J[69>" 8:6JA9I>4" 76E9J" EJ9:>J:" bI8" A[:"
H86JA9J9>U" H[QE9J96>Z"/>>"/;;:8UQ"/EA[<6" -<<@>I;Z"
())a"hJAj*)*2^34^ i%^ Z

X*Z"D@:%PIQ:"pB"o:U:"=Z"089>J9H;:E"Ib"0.P%76E:M"6EE6QEZ"
-<<@>I[:<6AI;IUQZ"())aj(^2^34*i)%XZ

X(Z"T9<"=B"p9<"1B"T::"+B"p9<"pZ",:L:;IH<:>A"Ib"6"8:6;%A9<:"
0.P%76E:M"<:A[IM"bI8"86H9M"M9bb:8:>A96;"9M:>A9RJ6A9I>"
Ib"+QJI76JA:89@<"EH:J9:EZ"T:AA"/HH;"+9J8I79I;Z"())a"
&6>j^!2*34*)*%!Z

X Z" P:EA8:HI" 1B" 5I<:C" ,B" =[9H;:Q" 5B" +J.I8<9Jm" &B"
f9E[:8%DIJ["=Z"=:;:JA9L:" :>89J[<:>A" 6>M" M:A:JA9I>"
Ib"<QJI76JA:896;",$/"9>"H6@J976J9;;68Q"EH:J9<:>EZ"&"
+9J8I79I;"+:A[IMEZ"())!"$ILj!i2(34(()%YZ

X^Z"1676"pB"06A[6m"=B"=L9;6>M"TB"T6>U:;6>M"$B"DIIE:>"/B"/EVI"
1B"et al."P:6;%A9<:"O@6>A9A6A9L:"0.P"9>"A[:"M96U>IE9E"
Ib" A@7:8J@;IE9E" 9>" bI8<6;9>%RG:M" H686bR>%:<7:MM:M"
H;:@86;"A9EE@:"9>"H6A9:>AE"b8I<"6"[9U["D-o":>M:<9J"68:6Z"
,96U>"+I;"06A[I;Z"())a"&@>j*i2(34**(%iZ

XXZ"/;I>EI%PIM8KU@:C"$B"+68AK>:C%T98I;6"+B"D:88F>C"+B"
=6>J[:C%1:>9A:C" +B" 1688IEI" 0B" 1I@C6" #B" et alZ"
#L6;@6A9I>"Ib"A[:">:d"6ML6>J:M"*X%;IJ9"+-P'%o$cP"
U:>IAQH9>U" AII;" 9>" +QJI76JA:89@<" A@7:8J@;IE9E"
<I;:J@;68" :H9M:<9I;IUQ" EA@M9:EZ" 1+."+9J8I79I;Z"
())aja4 ^Z

X!Z"T@J6E"=B"M6"T@C"+68A9>E"+B"f;I8:E"hB"+:Q:8"uB"=H:>J:8%
+68A9>E" -B" ->FJ9I" &Z",9bb:8:>A96A9I>" Ib".8QHAIJIJJ@E"
>:IbI8<6>E" L689:A9:E" 6>M" .8QHAIJIJJ@E" U6AA99"
@E9>U" ./0XY%76E:M" ;IIH%<:M96A:M" 9EIA[:8<6;"
,$/" 6<H;9b9J6A9I>Z" .;9>" +9J8I79I;" ->b:JAZ" ()*)"
&@>j*!2!34i**%^Z

XiZ"u6A6>67:",B"p@[686"cB" -E[9M6"$B"c6m6<6"DB"c6<6M6"
rB" +6AE@<IAI" rZ" D:8H:E" CIEA:8" Ib" A[:" >9HH;:4"
86H9M",$/%76E:M" M96U>IE9E" 7Q" A[:" ;IIH%<:M96A:M"

=:8>6"5&B"/89EA9C676;"1D" /Pcg.'Th"hP-5-$/T

 !%^i



"+#,-.-$/"'01" )2*34" #$#%&'$"()**" "̂ i

9EIA[:8<6;"6<H;9RJ6A9I>"<:A[IMZ"->A"&"=c,"/-,=Z"()*)"
&6>j(*2*34!!%iZ

XaZ"/89A6"+B"T9>U"DB"r6>",B"$9E[9<@86"rB"rIE[9M6"DB"u6m9A6"
cB"et al. ,:L:;IH<:>A"Ib"6"8:L:8E:"A86>EJ89HA9I>%;IIH%
<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>"2Pc%T/+03"EQEA:<"
bI8" 6" [9U[;Q" E:>E9A9L:"M:A:JA9I>"Ib" :>A:8IL98@E" 9>" A[:"
EAII;"E6<H;:E"Ib"6J@A:"\6JJ9M"H686;QE9E"J6E:EZ"1+."
->b:JA",9EZ"())YjY4()aZ

XYZ" r6<6C6m9"uB" p@<:M6"rB"+9E6d6"$B" $6m6U@J[9" rB"
$9E[97@J[9" +Z" ,:L:;IH<:>A" Ib" 6" ;IIH%<:M96A:M"
9EIA[:8<6;" 6<H;9b9J6A9I>" 6EE6Q" bI8" E:>E9A9L:" 6>M"
86H9M" M:A:JA9I>" Ib" A[:" AM[" 6>M" A8[" U:>:E" 9>" o9789I"
H686[6:<I;QA9J@E" 6>M" 8:;6A:M"o9789I" EH:J9:EZ"/HH;"
#>L98I>"+9J8I79I;Z"()*)"f:7ji!2 34a()%a

!)Z"&6<:E"DB"#7:8A"pB"+J5I>9U;:"PB"P:9M"=B"1II>[6<"$B"
cI<;9>EI>" &B"et al. ,:A:JA9I>" Ib"/b89J6>" Ed9>:" b:L:8"
L98@E"7Q";IIH%<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>Z"&"o98I;"
+:A[IMEZ"()*)"+68j*!^2*%(34!a%i^Z

!*Z"r9>"=B"=[6>U"rB"n[I@"5B"c96>"DB" T9@"rB".69"xB"et al. 

,:L:;IH<:>A" 6>M" :L6;@6A9I>" Ib" 86H9M" M:A:JA9I>" Ib"
J;6EE9J6;" Ed9>:" b:L:8" L98@E" 7Q" 8:L:8E:" A86>EJ89HA9I>"
;IIH%<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>"2Pc%T/+03Z"&"
19IA:J[>I;Z"()*)"/H8"*Xj*^!2^34*^i%X)Z

!(Z" =89E@m" .B" .[69L9E@A[6>Um@86" 0B" P@mH86A6>HI8>" =B"
TI>UQ6>A"=B"=89M@;Q6m@;"0B"=9A[9UI8>U@;"0Z"P6H9M"6>M"
E:>E9A9L:"M:A:JA9I>"Ib"o9789I"J[I;:86:"7Q";IIH%<:M96A:M"
9EIA[:8<6;"6<H;9RJ6A9I>"A68U:A:M"AI"A[:"U:>:"Ib"I@A:8"
<:<786>:"H8IA:9>"I<HuZ"T:AA"/HH;"+9J8I79I;Z" ()*)"
&6>jX)2*34 !%^(Z

! Z".[:>"&B"T@"fB"T9<".B"p9<"&B"/[>"DB"=@["-B et alZ",:A:JA9I>"
Ib"0;6E<IM9@<"L9L6G"9>b:JA9I>"9>"A[:"P:H@7;9J"Ib"pI8:6"
7Q";IIH%<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>"2T/+03Z"/JA6"
c8IHZ"()*)"&6>j** 2*34!*%XZ

!^Z"hm6<@86"+B"h[76"rB"p9m@J[9"=B"c6m:[686"pB"-m:MI"+B"
pIV9<6"cB"et al."P6H9MB"E:>E9A9L:B"6>M"EH:J9RJ"M:A:JA9I>"
Ib" A[:"h^" U8I@H" Ib" =6;<I>:;;6" :>A:89J6" 7Q" ;IIH%
<:M96A:M" 9EIA[:8<6;" 6<H;9RJ6A9I>Z"/L96>",9EZ" ())Y"
&@>jX 2(34(*!%(*Z

!XZ"T9"?B"r@:"nB"T9@"DB"T96>U".B"n[:>U"xB"n[6I"rB"et alZ"
,:L:;IH<:>A" 6>M" :L6;@6A9I>" Ib" 6" ;IIH%<:M96A:M"
9EIA[:8<6;" 6<H;9RJ6A9I>"6EE6Q" bI8" 86H9M" M:A:JA9I>"Ib"
;Q<H[IJQEA9E" M9E:6E:" L98@EZ" &" o98I;"+:A[IMEZ" ()*)"
f:7j*! 2(34 ia%a^Z

!!Z"T9@"rB".[@6>U".B".[:>"uZ"->"E9A@"8:L:8E:%A86>EJ89HA9I>"
;IIH%<:M96A:M" 9EIA[:8<6;" 6<H;9RJ6A9I>" 29>" E9A@"Pc%
T/+03"bI8"M:A:JA9I>"Ib"&6H6>:E:":>J:H[6;9A9E"L986;"P$/"
9>"[IEA"J:;;EZ"&".;9>"o98I;Z"())Y"=:Hj^!2*34^Y%X^Z

!iZ" x@"&B"PI>U"PB"n[6>U"DB"=[9".B"n[@"xB"x96".Z"=:>E9A9L:"
6>M"86H9M"M:A:JA9I>"Ib"=J[9EAIEI<6"V6HI>9J@<",$/"7Q"
;IIH%<:M96A:M"9EIA[:8<6;"6<H;9RJ6A9I>"2T/+03Z"->A"&"
0686E9AI;Z"()*)"+68"*j^)2 34 (i% *Z

.686JA:8KEA9J6E"IH:86A9L6E"M:";6E"08@:76E"M:"8:6JJ9N>":>"J6M:>6"M:";6"HI;9<:86E6":>"A9:<HI"8:6;"Q";6"/<H;9RJ6J9N>"

9EIAS8<9J6"<:M96M6"HI8"/E6E":>";6"M:A:JJ9N>"M:"A@7:8J@;IE9E"H@;<I>68Z"'>6"8:L9E9N>"E9EA:<FA9J6

 !%^i


