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 !"#$%&'()*("#&+,*'&!"#"(#&%+%&*(+'-%)#$!+#.+%-
/!"#0%+'%12("#/(#')3%4%&'5)#6#("*+7"#!8'/%*'-
0!9# %"#0'*%4')%"#6#2!"#!2'.!(2(4()*!"#*'()()#
un papel esencial en los sistemas antioxidan-
*("# (# ')4:)(";# .()(+%24()*(# &!4!# $%+*(# /(#
2%"#$+')&'$%2("#()-'4%"#%)*'!8'/%)*("9#<(#("*%#
4%)(+%;#4(*%2("#$("%/!"#&!4!#(2#"(2()'!;#-')&#
6#(2#&!1+(#$!/+,%)#&!)*+'1:'+#%# 2%#$+(0()&'5)#
/(#')=(&&'!)("#)!"!&!4'%2("9#>!+#2!#*%)*!;#$%+%#
(2#1:()#=:)&'!)%4'()*!#/(#("*%"#()-'4%";#"!)#
)(&("%+'!"# )'0(2("# )!+4%2("# /(# 2!"# !2'.!(2(-
mentos involucrados. 
?2# ",)/+!4(# /(# +("$:("*%# ')3%4%*!+'%# "'"*7-
4'&%#@ABCAD#("*E#%"!&'%/!#&!)#2%#+(/'"*+'1:&'5)#
/(# 0'*%4')%"# 6# !2'.!(2(4()*!"# /("/(# 2%# &'+-
&:2%&'5)# "'"*74'&%# %# 2!"# *(F'/!"# ')0!2:&+%/!"#

()# 2%#",)*("'"#6# 2%#$+!2'=(+%&'5)#/(#&72:2%"# ')-
munitarias acarreando bajas concentraciones 
$2%"4E*'&%"9#>!+#!*+!#2%/!;#%2.:)%"#"'*:%&'!)("#
&2,)'&%"# &!4!# 2!"# $!2'*+%:4%*'"4!";# .+%)/("#
G:(4%/!"#!# *(+%$'%"#/(# +(4$2%-!# +()%2# &!)-
*'):!# ("*E)# %"!&'%/%"# &!)# .+%)/("# $7+/'/%"#
/(# 3:'/!"# 1'!25.'&!"# &!)# %2*!# &!)*()'/!# /(#
!2'.!(2(4()*!";#$+!/:&'()/!#%",;#/(H&'()&'%"#
%.:/%"#/(#("*!"9
A:$2(4()*%+# @()# &%"!# /(# ABCAD# !# +((4$2%-%+#
@()# .+%)/("# G:(4%/!"D# $+(&!-4()*(# $!/+,%#
4(F!+%+#2%#":$(+0'0()&'%#()#IJB;#/'"4'):'+#2%"#
&!4$2'&%&'!)("#')=(&&'!"%"#6#+(/:&'+#2%#("*%)-
&'%#4(/'%#K!"$'*%2%+'%;#&!"*(#6#4!+*%2'/%/9#
?)#:)%#+(0'"'5)#+(%2'-%/%#$!+#L(62%)/#()#MNNO#
sobre el aporte de micronutrientes en los pa-
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&'()*("# &+,*'&!"# ":.(+,%#G:(#$!/+,%# "(+#1()(-
H&'!"%9# A(# *+%*%1%#/(#:)%# +(0'"'5)#/(#PP#()-
"%6!"# &2,)'&!"# G:(# /%/%# ":# K(*(+!.()('/%/#
$+("()*%1%)#+(":2*%/!"#/'"$%+("9#Q1"(+05#G:(#
%#2!"#$%&'()*("#%#2!"#G:(#"(#2("#%/4')'"*+%1%)#
4'&+!):*+'()*("#()+'G:(&'/!"#&!)#"(2()'!#$+(-
"()*%1%)# 4()!+# 4!+*%2'/%/# =+()*(# %# 2!"# $%-
&'()*("#%#2!"#G:(#"(#2("#%/4')'"*+%1%)#4'&+!-
):*+'()*("#"')#"(2()'!9#>!+#2!#*%)*!;#%:)G:(#2%#
/'+(&&'5)#$%+(&,%#'+#K%&'%#2!"#1()(H&'!"#/(#2!"#
!2'.!(2(4()*!";#)!#K%1,%#:)%#.+%)#(0'/()&'%#
&'()*,H&%9
?)#MNNR#S)."*T:+4#et al.#(0%2:%+!)#(2#(=(&*!#
de administrar altas dosis de selenio en pa-
&'()*("#&!)#"($"'"#.+%0(#!#"K!&U#"7$*'&!9#?"#:)#
("*:/'!#$+!"$(&*'0!;#%2(%*!+'-%/!#6#4:2*'&7)-
trico donde incluyeron 249 pacientes. En el 
.+:$!#("*:/'!;#"(#%/4')'"*+5#:)#1!2!#')*+%0(-
)!"!#/(#PNNNV.#"!/'!W"(2()'*!#(2#$+'4(+#/,%#
"(.:'/!#/(# ')=:"'5)# &!)*'):%#/(#PNNNV.X/,%#
/:+%)*(#PY#/,%"#6#()#(2#.+:$!#&!)*+!2#:)#$2%-
&(1!9# %#4!+*%2'/%/#%#2!"#MZ#/,%"#=:(#2%#4'"4%9#
 %#4!+*%2'/%/#=:(#"'.)'H&%*'0%4()*(#4()!+#()#
(2#.+:$!#("*:/'!#()#2!"#$%&'()*("#&!)#&!%.:-
2%&'5)#')*+%0%"&:2%+#/'"(4')%/%;#$%&'()*("#&!)#
=+%&%"!#/(#4E"#/(#[#5+.%)!"#6#()#2!"#$%&'()*("#
4E"#.+%0("9
S\!"#4E"#*%+/(#@MNPPD#]%)-%)%+("#et al. rea-

2'-%+!)#:)#*+%1%F!#$%+(&'/!#%2#%)*(+'!+#$(+!#()#
$%&'()*("# G:(# $+("()*%1%)# ABCA9# B)&2:6(+!)#
[O#$%&'()*("#6#2%#/!"'"#/(#"(2()'!#(+%#4%6!+;#
1!2!# /(# MNNNV.# 6# $(+=:"'5)# /(# P^NNV.X/,%#
/:+%)*(#PN#/,%"9#A(#$+!/:F!#:)#/("&()"!#"'.)'-
H&%*'0!#/(#2%#("&%2%#AQ_S#%2#PN`#/,%#/(#').+(-
"!#()#(2#.+:$!#%2#G:(#"(#2(#%/4')'"*+5#"(2()'!9#
a%)*!#2%#*%"%#/(#)(:4!),%#%"!&'%/%#%#2%#0()-
*'2%&'5)#4(&E)'&%# &!4!# 2%# *%"%#/(#)(:4!),%#
)!"!&!4'%2#*+%"#(2#%2*%#/(#IJB#(+%)#4()!+("#()#
los pacientes tratados con selenio.
b(+.(+#et al,#+(%2'-%+!)#:)#("*:/'!#$+!"$(&*'0!#
%2(%*!+'-%/!#6#/!12(#&'(.!#/!)/(#&!4$%+%1%)#
2%#%/4')'"*+%&'5)#')*+%0()!"%#/(#"(2()'!;#-')&;#
0'*%4')%#J#6#0'*%4')%#<#/:+%)*(#2!"#$+'4(+!"#
O#/,%"#/(#').+("!#@/!12(#/!"'"#2!"#$+'4(+!"#M#
/,%"D#=+()*(#%2#$2%&(1!9#A(#')&2:6(+!)#MNN#$%-
&'()*("#G:(#&!++("$!)/,%)#%#&'+:.,%"#&%+/,%&%"#
&!4$2(F%";#*+%:4%"#6#K(4!++%.'%"#":1%+%&)!'-
/(%"9#a%)*!#(2#.+:$!#%#("*:/'!#&!4!#(2#&!)*+!2#
(+%)#K!4!.7)(!"#%#)'0(2#/(#$%*!2!.,%;# "(0(-
+'/%/;#(/%/#6#"(8!9# %"#&!)&()*+%&'!)("#$2%"-
4E*'&%"#/(#"(2()'!;#-')&#6#.2:*%*'5)#$(+!8'/%"%#
G:(#')'&'%24()*(#(+%)#1%F%"#%:4()*%+!)#"'.)'-
H&%*'0%4()*(#()#(2#.+:$!#%#("*:/'!9#a%41'7)#
"(#!1"(+05#:)%#/'"4'):&'5)#4E"#+E$'/%#/(#2%#
$+!*(,)%#J#+(%&*'0%#()#("*(#.+:$!9#c!#"(#0'(+!)#
/'=(+()&'%"# ()# 2%# /'"=:)&'5)# /(# 5+.%)!"# $+(-
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&!-;#()#2%#*%"%#/(#')=(&&'!)("#)'#()#2%#("*%)&'%#
media.
?"*(#4'"4!#.+:$!#/(#*+%1%F!#+(%2'-5#:)#("*:-
/'!#$+!"$(&*'0!;#%2(%*!+'-%/!#6#&!)*+!2%/!#&!)#
$2%&(1!#&!)#.+%)/("#G:(4%/!";#/!)/(#')&2:-
6(+!)#MP#$%&'()*("9#S/4')'"*+%+!)#"(2()'!;#&!-
1+(#6#-')&#')*+%0()!"!#/:+%)*(#PYWMP#/,%"#=+()-
*(#%#$2%&(1!9#A(#+(%2'-%+!)#/(*(+4')%&'!)("#()#
"%).+(#6#!+')%#/(#4(*%2("#$("%/!"#6#1'!$"'%"#
&:*E)(%"#2!"#/,%"#[;#PN#6#MN9# !"#+(":2*%/!"#!1-
F(*'0%1%)#:)%#4%6!+#&!)&()*+%&'5)#$2%"4E*'&%#
/(# ("*!"#4(*%2("# ()# (2# .+:$!# ("*:/'!# %# $%+-
*'+#/(2#O`#/,%#6#2%"#1'!$"'%"#&:*E)(%"#/(2#E+(%#
G:(4%/%# /(# 2!"# $%&'()*("# *+%*%/!"# &!)# !2'-
.!(2(4()*!"# $+("()*%1%)# 4%6!+# &!)&()*+%-
&'5)#/(#"(2()'!#6#-')&9# %#*%"%#/(#')=(&&'!)("#
()#2!"#$+'4(+!"#[N#/,%"#=:(#"'.)'H&%*'0%4()*(#
4()!+#()#(2#.+:$!#("*:/'!#@M#')=(&&'!)("#$!+#
$%&'()*(#=+()*(#%#YD9#?"*%#+(/:&&'5)#()#2%"#')-
=(&&'!)("# "(#/(1(# %#:)%#/'"4'):&'5)# "'.)'H-
&%*'0%#/(#')=(&&'!)("#$:24!)%+("9#>!+#d2*'4!;#
2%#%/4')'"*+%&'5)#/(#("*!"#4(*%2("#/(4!"*+5#
1()(H&'!#()#2%#&'&%*+'-%&'5)#6%#G:(#("*!"#$%-
&'()*("# $+(&'"%+!)# "'.)'H&%*'0%4()*(# 4()!+#
cobertura con injertos.
>%+%#&!)&2:'+;#G:(/%#&!4()*%+#:)#4(*%%)E2'"'"#
/(#]%)-%)%+("#et al.#+(%2'-%/!#()#MNPM9#B)&2:-
6(#MN#()"%6!"#&2,)'&!"#/("/(#PeZN#%#MNPP9#A(#
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!1"(+0%#:)%#+(/:&&'5)#"'.)'H&%*'0%#/(#2%#4!+-
*%2'/%/#&!)#2%#%/4')'"*+%&'5)#/(#%)*'!8'/%)*("#
()# 2!"#$%&'()*("#&+,*'&!"#%",#&!4!#()#/,%"#/(#
0()*'2%&'5)# 4(&E)'&%# 6# *%"%# /(# ')=(&&'!)("9#
a%41'7)# +(4%+&%# G:(# ()# &%"!# /(# %/4')'"-
trar selenio este debe ser a dosis mayores de 
ONNV.#6%#G:(#%#/!"'"#$!+#/(1%F!#/(#("*%#)!#("#
(=(&*'0!9
>%+(&(# +%-!)%12(# $!"*:2%+# G:(# 2%# %/4')'"*+%-
&'5)#/(#!2'.!(2(4()*!"#&!4!#(2#-')&#6#(2#"(-
2()'!# ("*%+,%)# +(&!4()/%/!"# ()# 2!"# $%&'()-
*("#&+,*'&!";#"!1+(#*!/!#()#%G:(22!"#/!)/(#"(#
$+!/:&(#.+%)#$7+/'/%#/(#("*!"#$!+# 2%"#&%+%&-
*(+,"*'&%"# H"'!$%*!25.'&%"# /(# 2%# ()=(+4(/%/#
@$!2'*+%:4%*'-%/!"# 6# .+%)/("# G:(4%/!"D9# ?2#
$+!12(4%#+("'/(#()#G:(#)!#&!)!&(4!"#2%#/!-
sis correcta a administrar ni el tiempo de du-
+%&'5)# /(2# *+%*%4'()*!9# >!/(4!"# &!)"'/(+%+#
%/4')'"*+%+#%2*%"#/!"'"#6%#G:(#)!#"(#K%)#!1F(-
*'0%/!#(=(&*!"#%/0(+"!"#/("*%&%12("9# %#*%12%#
P#4:("*+%#2%#$%:*%#/(#b(+.(+#/(#!2'.!(2(4()-
*!"#*%)*!#()#$%&'()*("#&+,*'&!"#&!4!#()#.+%)-
/("#G:(4%/!"9#

¿Cuál es el mejor modelo clínico a seguir a la 
hora de administrar oligoelementos? 
]:6# +(&'()*(4()*(# f%.)!)# K%# +(%2'-%/!# :)#
trabajo donde pretende determinar el coste 
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6#2%#(=(&*'0'/%/#/(#M#*'$!"#/(#%&*:%&'!)("#&2,-
)'&%"#%#2%#K!+%#/(#%/4')'"*+%+#!2'.!(2(4()*!"9#
>%+%#(22!#+(%2'-%#:)#("*:/'!#+(*+!"$(&*'0!#/(#M#
&!K!+*("#/(#$%&'()*("# ').+("%/!"#()#IJB#/:-
rante el primer semestre en 2006 y en 2009. 
 %#%/4')'"*+%&'5)#/(#!2'.!(2(4()*!"#"(#+(%2'-
-5#/(#4%)(+%#+:*')%+'%#%#2!"#()=(+4!"#&+,*'&!"#
/:+%)*(#2!"#$+'4(+!"#O#/,%";#"%20!#2!"#.+%)/("#
G:(4%/!"#%# 2!"#G:(#"(# 2("#%/4')'"*+5#4%6!+#
/!"'"# /(# !2'.!(2(4()*!"# /:+%)*(# R;PY# 5# [N#
/,%"# /($()/'()/!# /(# 2%# ":$(+H&'(# &!+$!+%2#

G:(4%/%9#?)#(2#%\!#MNN^#"(#+(%2'-%+!)#/(*(+-
minaciones semanales de metales pesados en 
"%).+(#6#()#MNNe#"(# +(%2'-%+!)# 2!"#%)E2'"'"#%#
demanda controlados por un nutricionista. En 
total se incluyeron 636 pacientes entre los 2 
$(+,!/!"9#A(#!1"(+05#G:(#()#(2#%\!#MNNe;#"(#
+(%2'-%+!)# 4()!"# /(*(+4')%&'!)("# %)%2,*'&%"#
/:+%)*(#2!"#$+'4(+!"#R#/,%";#6%#G:(#2%#.+%)#4%-
6!+,%# /(# ()=(+4!"# $+("()*%1%)# )'0(2("# 4:6#
bajos de estos metales y la pauta de admi-
)'"*+%&'5)# /(# !2'.!(2(4()*!"# )!# 0%+'%1%;# %",#
$:(";# 2!"# ):*+'&'!)'"*%"# &!)!&(/!+("# /(# ("*!#
no solicitaban las determinaciones durante 
2%#$+'4(+%#"(4%)%9#Q*+%#/(#2%"#!1"(+0%&'!)("#
G:(#"(#$:(/(#+(%2'-%+#&!)#("*(#*+%1%F!#("#G:(#
()#2!"#%)E2'"'"#+(%2'-%/!"#%#$%+*'+#/(2#R`#/,%#%#
2!"# $%&'()*("# &+,*'&!"# @(8&2:'/!"# 2!"# .+%)/("#
G:(4%/!"D# 2%# 4%6!+,%# $+("()*%1%)# )'0(2("#
$2%"4E*'&!"#)!+4%2("#/(#-')&#6#"(2()'!;#$!+#2!#
G:(#"(#$:(/(#/(/:&'+#G:(#(2#%$!+*(#/(#!2'.!(-
2(4()*!"#/:+%)*(# 2!"#$+'4(+!"#O#/,%"#$!/+,%#
"(+# ":H&'()*(#$%+%# +("*%:+%+# 2!"#)'0(2("#$2%"-
4E*'&!"#/(#("*!"9
J!)#+("$(&*!#%#2!"#.+%)/("#G:(4%/!"#(2#!1F(-
*'0!#/(#2%#4!)'*!+'-%&'5)#/:+%)*(#(2#%\!#MNNe#
(+%# (0%2:%+# 2%"# $7+/'/%"# /(# &!1+(;# "(2()'!# 6#
-')&#/:+%)*(#2%#=%"(#/(#+($2(&'5)#@R`W[N`#/,%"D;#
/(#("*%#4%)(+%;#2!"#$%&'()*("#G:(#4%)*(),%)#
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Perfusión intravenosa de 10-12h durante 5 días:

 · Días 1 y 2: Zinc 60mg/Selenio 540µg.

 · Días 3 a 5: Zinc 30mg/Selenio 270µg.

Perfusión intravenosa de 12h de Cobre 3,75mg + Zinc 

37,5mg + Selenio 375µg:

 · SCQ 20-60%: 14 días de tratamiento.

 · SCQ >60%: 21 días de tratamiento

   Paciente Crítico:

   Grandes quemados:

a%12%#P9#>%:*%#$%+%#2%#%/4')'"*+%&'5)#/(#4(*%2("#"(.d)#("*:-
/'!"#/(#b(+.(+#(*#%29#@MNNR#6#MNNZD9
AJg9#A:$(+H&'(#&!+$!+%2#G:(4%/%
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)'0(2("#$2%"4E*'&!"#)!+4%2("#/(#("*!"#4(*%-
2("# +(G:(+,%)#4()!+# &%)*'/%/# /(# /(*(+4')%-
&'!)("# %)%2,*'&%";# %/(4E";# 2!"# $%&'()*("# G:(#
$+("()*%1%)# )'0(2("# %)!+4%2("# @(2(0%/!"# !#
/(H&'*%+'!"D#!1*:0'(+!)#:)#%F:"*(#/(#/!"'"#4E"#
$+(&'"!#G:(#2!"#$%&'()*("#()#MNN^9
J!)#("*(# *+%1%F!#f%.)!)#&!)&2:6(#G:(# 2%# *(-
+%$'%# /(# %/4')'"*+%&'5)# /(# !2'.!(2(4()*!"#
4!)'*!+'-%/%#$!+#:)#("$(&'%2'"*%#$+!/:&,%#:)#
%K!++!# /(2# &!"*(# &!)# +("$(&*!# %2# )d4(+!# /(#
/(*(+4')%&'!)("#+(%2'-%/%"#6#:)%#4(F!+#%/%$-
*%&'5)#/(#2%#*(+%$'%;#"!1+(#*!/!#()#2!"#$%&'()-
*("#4E"#&+,*'&!"9
No olvidemos los metales pesados…
 %#1'12'!.+%=,%#&'()*,H&%#%&*:%2#&!)"'/(+%#G:(#
2!"# $%&'()*("# &+,*'&!"# $+(&'"%)# /(# 4'&+!):-
*+'()*("#$%+%#+("*%12(&(+#2!"#/($5"'*!"#/(#0'*%-
4')%"#6#!2'.!(2(4()*!"#G:(#=!+4%)#$%+*(#/(#
los sistemas antioxidantes e inmunes para el 
1:()#=:)&'!)%4'()*!#/(#("*!"9#S/(4E";#$%+(-
&(#&2%+%#":#+(2%&'5)#&!)#(2#2%#/'"4'):&'5)#/(#2%#
*%"%#/(#')=(&&'!)("#)!"!&!4'%2("9# %"#$%:*%"#
/(#%/4')'"*+%&'5)#@a%12%#PD#()#2%#=%"(#/(#K'$(+-
&%*%1!2'"4!# $%+(&()# ":H&'()*("# $%+%# +("*%:-
+%+#("*!"#/($5"'*!";#$(+!#)!#K%6#G:(#!20'/%+"(#
/(#2%#)(&("'/%/#/(#4!)'*!+'-%+#F:'&'!"%4()*(#
("*!"#4(*%2("#6#%",#%F:"*%+#2%#*(+%$'%#%#2%"#)(-
cesidades de cada paciente. 

Más información en:

C(&K#];#a!# ;#a!01')#S;#(*#%29#L(%06#4(*%2#')#*K(#
')*()"'0(#&%+(#:)'*h#%#+(0'(T#!=#&:++()*#2'*(+%-
ture on trace element supplementation in cri-
tically ill patients. Nutr Clin Pract. 2014;29:78-
89.

b(+.(+#]];#A!.:(2# ;#AK()U')#S;#(*#%29#B)3:()-
&(#!=#(%+26#%)*'!8'/%)*#":$$2(4()*"#!)#&2')'&%2#
(0!2:*'!)#%)/#!+.%)#=:)&*'!)#')#&+'*'&%226#'22#&%+-
/'%&#":+.(+6;#4%F!+#*+%:4%;#%)/#":1%+%&K)!'/#
K(4!++K%.(#$%*'()*". Crit Care. 2008;12:R101.

b(+.(+#]];# b%')("#];# C%i!:2#j;# (*# %29# a+%&(#
(2(4()*# ":$$2(4()*%*'!)# %=*(+# 4%F!+# 1:+)"#
modulates antioxidant status and clinical cour-
"(# 16#T%6# !=# ')&+(%"(/# *'"":(# *+%&(# (2(4()*#
concentrations. Am J Clin Nutr. 2007;85:1293-
300.

f%.)!)#f;#k!'+!2#>;#A!.:(2# ;#(*#%29#a+%&(#(2(4()*#
4!)'*!+').# ')# *K(# BJIh#g:%2'*6# %)/#(&!)!4'&#
'4$%&*#!=#%#&K%).(# ')#"%4$2').#$+%&*'&(. Clin 
c:*+9#MNPY#]%6#e9#$''h#ANM^PWO^PY@PYDNNPMNW
4.
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