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Inclusiones int ranucleares en hepatocitos localizados a la periferia del 

lobulillo, en muest ras de biopsia de hígado de dos niños fallecidos por 

dengue (Coloración de HE y PAS x100).
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Abstract
Int roduct ion:  The mechanisms involved in the immunopathogenesis of  sepsis are not  well 

established. The clinical and therapeut ic relevance of several soluble mediators has been 

fguetkdgf" cpf" vjg" eqpvtkdwvkqp" qh" egnnwnct" eqorqpgpvu"ykvj" koowpqtgiwncvqt{" tqngu" jcu"
begun to be elucidated. 

Obj ect ive:"Vq"fguetkdg"ejcpigu"kp"vjg"htgswgpe{"cpf"rtqfwevkqp"qh"KHP/ｺ"cpf"KN/32"qeewttkpi"
kp"PM"egnnu"cpf"ｺｻ"V"n{orjqe{vgu"kp"c"eqjqtv"qh"rcvkgpvu"ykvj"fkhhgtgpv"ocpkhguvcvkqpu"qh"ugr-

vke"u{pftqog0"
Mat erials and met hods:  This was a rtqurgevkxg"eqjqtv"uvwf{0"Rcvkgpvu"ykvj"ugruku"*p?48+."cpf"
ugxgtg"ugruku"*p?:5+"htqo"cfwnv"gogtigpe{"tqqou"cpf"kpvgpukxg"ectg"wpkvu."cu"ygnn"cu"jgcnvj{"
xqnwpvggtu" *p?:+."ygtg" kpenwfgf0" Hqt" cnn" rctvkekrcpvu. vjg" htgswgpe{" cpf" rjgpqv{rg" qh" PM"
egnnu"cpf"ｺｻ"V"n{orjqe{vgu"cpf"vjg"rgtegpvcig"qh"KHP/ｺ"cpf"KN/32"rqukvkxg"PM"cpf"ｺｻ"V"egnnu"
ygtg"gxcnwcvgf"d{"hnqy"e{vqogvt{0"Vjg"PM"egnnu"ygtg"rjgpqv{rgf"dcugf"qp"vjg"gzrtguukqp"qh"
EF78"cpf"EF38"cpf"vjg"ｺｻ"V"egnnu"qp"vjg"gzrtguukqp"qh"ｻ3"cpf"ｻ4"ejckpu0"
Resul t s: " Rcvkgpvu"ykvj" ugruku" cpf" ugxgtg" ugruku" gzjkdkvgf" cp" kpetgcug" kp" vjg" htgswgpe{" qh"
NK cells wit h changes in t he proport ion of  t he CD56bright / CD16¯ ,  CD56bright / CD16dim and 

CD56dimEF38A" uwdrqrwncvkqpu=" vjgug" egnnu" ujqygf" c" rtqkphncoocvqt{" e{vqmkpg" rtqhkng0" 
C"fgetgcug"kp"vjg"Xｻ4"uwdugv"qh"ｺｻ"V"n{orjqe{vgu"ycu"cnuq"qdugtxgf0"
Conclusions:" Qwt" tguwnvu" kpfkecvg" c" tqng" hqt"PM" cpf" ｺｻV" egnnu" fwtkpi" ugruku." jqygxgt." vjgkt"
gzcev"eqpvtkdwvkqp"kp"vjg"rcvjqigpguku"qh"ugruku"u{pftqog"tgswktgu"hwtvjgt"uvwfkgu0"
© 2013 ACIN. Rwdnkujgf"d{"Gnugxkgt"Gurc‚c."U0N0"Cnn"tkijvu"tgugtxgf.
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Introduction

Sepsis is considered the main cause of death in non-cor-
qpct{" kpvgpukxg" ectg" wpkvu" cpf" qpg" qh" vjg"oquv" eqooqp"
causes in the general populat ion worldwide, with a mor-
vcnkv{"tcvg"enqug"vq"52'"cpf"cp"cppwcn"kpetgcug"kp"vjg"kpek-
fgpeg" tcvg"qh";'0"Vjku" u{pftqog" ku"eqorngz"cpf" kpxqnxgu"
c"eqpvkpwwo"qh"rcvjqnqikecn"rtqeguugu"qh"xct{kpi"ugxgtkv{."
including dif ferent  cl inical stages such as sepsis,  severe 
sepsis and sept ic shock.1 The immune response to sepsis is 
ejctcevgtk¦gf"d{" cp" kpkvkcn" rtq/kphncoocvqt{"rjcug"ocpk-
hguvgf"d{"jkij"ngxgnu"qh"vjg"vwoqt"pgetquku"hcevqt/ｸ"*VPH/"
ｸ+." kpvgtngwmkp" *KN+" 3ｹ." KN/8." KN/:." ngwmqvtkgpgu." cfjgukqp"
oqngewngu"cpf"tgcevkxg"qz{igp"urgekgu02 The second phase 
ku"ejctcevgtk¦gf"d{"cpvk/kphncoocvqt{"ogfkcvqtu"rtqfwegf"
hqt" nkokvkpi" vjg" kphncoocvqt{" rtqeguu=" jqygxgt." rcvkgpvu"
yjq"uwtxkxg"vjg"kpkvkcn"rjcug"qh"ugruku"oc{"fgxgnqr"c"uvcvg"
of immunosuppression.3

Inmmunosupression during sepsis,  also known as com-
rgpucvqt{"cpvk/kphncoocvqt{"tgurqpug"u{pftqog"*ECTU+.4 
ku"ejctcevgtk¦gf"d{"fghgevu"kp"rjciqe{vquku."cpvkigp"rtq-
cessing and present at ion,  apopt osis of  dendrit ic cel ls, 
pgwvtqrjknu" cpf" V" cpf" D" n{orjqe{vgu." hwpevkqpcn" cnvgt-
cvkqp" qh" oqpqe{vgu" kpfwegf" d{" vjg" nqy" gzrtguukqp" qh"
encuu" KK" jkuvqeqorcvkdknkv{"oqngewngu." cpf" vjg" kpetgcugf"
rtqfwevkqp" qh" cpvk/kphncoocvqt{" e{vqmkpgu" nkmg" KN/6."
KN/32."VIH/ｹ"cpf"vjg"uqnwdng"tgegrvqt"qh"VPH/ｸ05,6 During 
t he immunosuppressive st age,  pat ient s are prone t o 
ceswktg"ugeqpfct{"kphgevkqpu"cpf"vjgtghqtg"vjg"rtqdcdkn-
kv{"qh"fgcvj"kpetgcugu07

PALABRAS CLAVE
Sepsis;
Células NK;
Nkphqekvqu"V"ｺｻ=
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Incremento en la frecuencia de células NK y células T gamma delta 1 en una cohorte  
de pacientes con sepsis

Resumen
Int roducción:  Los mecanimos involucrados en la inmunopatogénesis de las sepsis no han sido 

enctcogpvg"guvcdngekfqu0"Nc"korqtvcpekc"en‡pkec"{"vgtcrfiwvkec"fg"fkhgtgpvgu"ogfkcfqtgu"uqnw-

dngu"jc"ukfq"fguetkvc"{"nc"eqpvtkdwek„p"fg"eqorqpgpvgu"egnwnctgu"eqp"rtqrkgfcfgu"kpowpqttg-

guladoras ha empezado a dilucidarse.

Obj et ivo:  Fguetkdkt" nqu"ecodkqu"gp"nc"htgewgpekc"{"gp"nc"rtqfweek„p"fg"KHP/ｺ"g" KN/32"swg"ug"
qdugtxc"gp"efinwncu"PM"{"nkphqekvqu"V ｺｻ"gp"wpc"eqjqtvg"fg"rcekgpvgu"eqp"fkhgtgpvgu"ocpkhguvc-

ciones del síndrome sépt ico. 

Materiales y métodos: Guvwfkq"fg"eqjqtvg"rtqurgevkxc."fqpfg"rcekgpvgu"eqp"ugruku" *p"?"48+"{"
ugruku"itcxg"*p"?":5+"rtqxgpkgpvgu"fg"ncu"ucncu"fg"gogtigpekcu"{"wpkfcfgu"fg"ewkfcfq"kpvgpukxq."
{"eqpvtqngu"ucpqu"*p"?":+"hwgtqp" kpenwkfqu0"Vcpvq" nc"htgewgpekc"{"hgpqvkrq"fg" ncu"efinwncu"PM"{"
T ｺｻ"eqoq"gn"rqtegpvclg"fg"efinwncu"KHP/ｺ-"g"KN/32-"hwgtqp"gxcnwcfqu"ogfkcpvg"ekvqogvt‡c"fg"
hnwlq0"Ncu"efinwncu"PM"hwgtqp"hgpqvkrkhkecfcu"eqp"dcug"gp"nc"gzrtguk„p"fg"ncu"oqnfiewncu"EF78"{"EF"
38"{"nqu"V"ｺｻ"eqp"dcug"gp"nc"gzrtguk„p"fg"ncu"ecfgpcu"ｻ3"{"ｻ40
Resultados: Gp"nqu"rcekgpvgu"eqp"ugruku"{"ugruku"itcxg"ug"qdugtx„"wp"kpetgogpvq"gp"nc"htgewgp-

cia de las células NK con cambios en las proporciones de las subpoblaciones CD56bright/ CD16¯ ,  

CD56bright/ CD16dim"{"EF78dimCD16¯ ; en estas células se observó un perfil de citocinas proinfla-

octkcu0"Ug"qdugtx„"wpc"tgfweek„p"gp"gn"rqtegpvclg"fg"efinwncu"Xｻ40
Conclusiones:"Nqu"tguwnvcfqu"uwikgtgp"wp"rcrgn"fg"ncu"efinwncu"PM"{"nkphqekvqu"V"ｺｻ"fwtcpvg"nc"
sepsis; sin embargo, su cont ribución en la patogénesis de este síndrome requiere estudios 

adicionales.

© 2013 ACIN. Publicado por Elsevier España, S.L. Todos los derechos reservados.

Vjg" dcncpeg" dgvyggp" vjg" rtq/" cpf" cpvk/kphncoocvqt{"
events of the immune response is a crit ical event  in the out -
eqog"qh"vjg"rcvkgpv"cpf."cnvjqwij"uqnwdng"cpvk/kphncoocvqt{"
ogfkcvqtu" jcxg"dggp"fguetkdgf" cu" mg{" eqorqpgpvu" qh" vjg"
gxqnwvkqp"qh"ugruku."nkvvng"ku"mpqyp"cdqwv"vjg"tqng"qh"n{orjq-
e{vgu"qh"vjg"kppcvg"koowpkv{"vjcv"ecp"ogfkcvg"koowpg"tgi-
ulat ion. Diverse evidence supports the importance of natural 
mknngt" *PM+" egnnu" cpf" ｺｻ" V" n{orjqe{vgu" fwtkpi" ugruku08-11 
However, the role of these cells during the pathogenesis of 
vjg"fkugcug"ku"{gv"eqpvtqxgtukcn."ockpn{"dgecwug"oquv"qh"vjg"
available knowledge comes from animal models whose data 
ecppqv"dg"gcukn{"vtcpuhgttgf" kpvq"vjg"jwocpu08-11 Consider-
kpi" vjcv" kppcvg" n{orjqe{vgu" eqwnf" rnc{" cp" korqtvcpv" tqng"
fwtkpi"dqvj."vjg"rtq/kphncoocvqt{"cpf"vjg"koowpg"uwrrtgu-
ukxg" uvcigu"qh" ugruku." vjg"cko"qh" vjg"rtgugpv" uvwf{"ycu" vq"
gxcnwcvg"vjg"htgswgpe{."rjgpqv{rg"cpf"hwpevkqpcn"tgurqpug"
qh"PM"cpf"ｺｻ"V"egnnu" kp"c"eqjqtv"qh"rcvkgpvu"ykvj"fkhhgtgpv"
ocpkhguvcvkqpu"qh"vjg"ugrvke"u{pftqog0

Materials and methods

Patients and study design

Vjku" etquu/ugevkqpcn" uvwf{"ykvj" rtqurgevkxg" fcvc" eqnnge-
t ion included 114 pat ient s wit h sepsis admit t ed t o t he 
gogtigpe{" fgrctvogpv" *GF+" qt" vq" kpvgpukxg" ectg" wpkvu"
(ICUs) at  the “ Hospital Universitario San Vicente de Paúl”  
(Medellín, Colombia). This is a 550-beds, fourth level Uni-
xgtukv{"Jqurkvcn"ykvj" cp" cfokuukqp" tcvg" qh" crrtqzkocvgn{"



Kpetgcugf"htgswgpe{"qh"PM"cpf"icooc"fgnvc"3"V"egnnu"kp"c"eqjqtv"qh"rcvkgpvu"ykvj"ugruku" 39;

yctg" *Dgevqp"Fkemkpuqp+0" Cnn" crrtqrtkcvg" kuqv{rg" eqpvtqnu"
were run for each sample. 

Analysis

Comparisons between groups were made with the Kruskal 
Wallis test  and post -hoc comparisons were based on the 
Dunn test , considering signif icant  differences with p values 
nqygt"vjcp"20270"Vjg"htgswgpe{"qh"egnnu"uwdrqrwncvkqpu"ctg"
fgrkevgf" cu" vjg" rgtegpvcig" qh" gcej" egnnwnct" v{rg" coqpi"
vjg" vqvcn"qh"rgtkrjgtcn" n{orjqe{vgu0"Vjg" tguwnvu"ctg"rtg-
sented as means and standard deviat ion or medians with 
okpkocn" cpf"oczkocn" xcnwgu." ceeqtfkpi" vq" vjg" v{rg" qh"
data; in the Figures the data are represented as median 
cpf"kpvgtswctvkng"tcpig"*KST+0"Hwpevkqpcn"cpcn{ugu"ctg"rtg-
sented as delta percentage (the percentage on st imulated 
cells minus and the percentage on non st imulated cells), 
cpf" cu" tcvkqu" dgvyggp" vjg" rgtegpvcig" qh" KHP/ｺ" rqukvkxg"
egnnu"cpf"vjg"rgtegpvcig"qh"KN/32"rqukvkxg"egnnu"cu"c"yc{"vq"
ref lect  the net  balance of TH1/ TH2 responses, or between 
vjg"rgtegpvcig"qh"ｻ4"cpf"ｻ3"rqukvkxg"egnnu"vq"fgoqpuvtcvg"
t he swit ch in the proport ion of  t hese subpopulat ions in 
rgtkrjgtcn" dnqqf0" Hqt" vjg" cpcn{uku" vjg" ItcfRcf" Rtkou" 7"
software was used.

Results

Study population

A total of 114 pat ients were included, most  of them with 
ugxgtg"ugruku"*p?"::+."ceeqtfkpi"vq"vjg"rtgugpeg"qh"cv"ngcuv"
qpg" qticp" f{uhwpevkqp0" Jqygxgt." eqorctgf" vq" vjg" wuwcn"
presentat ion in sepsis,  t he general f indings indicated a 
rctvkewnctn{" {qwpi" cpf" jgcnvj{" rqrwncvkqp"ykvj" c"ogfkcp"
cig"qh"72"{gctu"*59/89"{gctu+"cpf"75'"qh"vjgo"*82"rcvkgpvu+"
ykvjqwv"cp{"rtgxkqwu"eqoqtdkfkv{0"Cnuq."vjg"cxgtcig"xcnwgu"
of the SOFA (3 ± 2) and APACHE II (12 ± 5) scores suggested 
c" tgncvkxgn{" nqy" ugxgtkv{0" C"oketqdkqnqikecn" eqphktocvkqp"
qh" kphgevkqp"ycu" rquukdng" kp" 66'" *72" rcvkgpvu+." dnqqf" ewn-
vwtgu"ygtg"tgswguvgf"kp":;"rcvkgpvu"*9:'+"cpf"49"qh"vjgo"
*46'"coqpi"vjg"vqvcn" uvwf{"rqrwncvkqp+"{kgnfgf"c"rqukvkxg"
result . The main demographic and clinical characterist ics 
of the pat ients, according to the clinical stage, are shown 
in Table 1.

Increased frequency of NK cells during sepsis

As shown in Figure 1, the percentage of NK, assessed among 
the t otal PBMCs and def ined as CD3¯  and CD56-CD16-/
CD56-CD16¯ / CD56¯ CD16-" egnnu"ycu" ukipkhkecpvn{" kpetgcugf"
in pat ients with sepsis and severe sepsis compared with 
jgcnvj{" fqpqtu" *:.48'" *6/5208+" cpf" :078'" *2069/830;7+" xu"
40;;'" *30:9/320:;+." r?>2027" hqt" dqvj." tgurgevkxgn{+0"Jqy-
ever, no dif ferences were observed in the percentage of 
these cells between groups of sept ic pat ients. In addit ion, 
no differences were found among the three groups studied 
tgictfkpi" vjg" htgswgpe{"ｺｻV" n{orjqe{vgu" *ogfkcp" eqpvtqn"
itqwr<"60247'"*20;7/80:+."rcvkgpvu"ykvj"ugruku<"5097'"*2086/
39.49+" cpf"rcvkgpvu"ykvj" ugxgtg" ugruku" 5098'" *2029/4407++0"
No differences were found in the absolute number of these 
cell populat ions among groups (data not  shown).

1,800 pat ients per month through the ED, and it  is a ref-
gtgpeg" kpuvkvwvkqp"hqt"c"tgikqp"qh"crrtqzkocvgn{"5"oknnkqp"
jcdkvcpvu0"Rcvkgpvu"kp"vjku"uvwf{"dgnqpi"vq"c"nctigt"eqjqtv"
gzcokpgf"hqt"vjg"tgugctej"ÑToward an operat ive diagnosis 

in sepsis:  a lat ent  class approach” .12 Al l  pat ient s were  
@3:"{gctu"qnf"ykvj"enkpkecn"uwurkekqp"qh"kphgevkqp."cpf"ygtg"
admit ted in the ED or ICUs within 24 hours before recruit -
ogpv"vq"vjg"uvwf{0"Ugruku"cpf"ugxgtg"ugruku"ygtg"fghkpgf"
d{" enkpkecn" eqpugpuwu" qh" vjtgg" gzrgtvu"ykvj" enkpkecn" rtce-
t ice in internal medicine, infect ious diseases and intensive 
ectg0"Vjku"eqpugpuwu"hqnnqygf"vjg"etkvgtkc"rtqrqugf"d{"vjg"
last  internat ional conference of sepsis definit ions.13

The general protocol for each pat ient  after recruitment  
and within 24 hours was: collect ion of baseline clinical data; 
calculat ion of  ent rance Sepsis Organ Failure Assessment  
*UQHC+" ueqtg="Cewvg"Rj{ukqnqi{"cpf"Ejtqpke"Jgcnvj"Gxcnwc-
t ion (APACHE II) score, and blood sampling (one EDTA tube 
qh"32"on+0"Fwtkpi"ugxgp"fc{u."rcvkgpvu"ygtg"oqpkvqtgf"ykvj"
fckn{"tgeqtfkpi"qh"cp{"tgngxcpv"fcvc"tgikuvgtgf"kp"ogfkecn"qt"
nurse records, using a standardized case report  form. The 
local scient ific ethical committee (“ Comité de ét ica del Cen-

t ro de Invest igaciones Médicas de la Facultad de Medicina de 

la Universidad de Ant ioquia” ) approved sample collect ion on 
the basis of informed consent. To provide a panel of values 
htqo"jgcnvj{"fqpqtu."yg" kpenwfgf"rgtkrjgtcn"dnqqf"ucorngu"
htqo"gkijv"cfwnvu."hqwt"ocngu."ykvj"ogfkcp"cig"qh"68"{gctu"
ykvjkp"vjg"tcpig"qh"5;/6;"{gctu0

Cell phenotyping

Peripheral blood mononuclear cells (PBMC) from pat ients 
wit h diagnosis of  sepsis or severe sepsis were isolat ed 
wukpi" fgpukv{" itcfkgpvu" *Hkeqnn" Jkuvqrcswg" 3299." Ukioc"
Cnfkej+" cpf" et{qrtgugtxgf" wpvkn" vjgkt" rtqeguukpi0" Egnnu"
were thawed after 3-5 months of freezing and in all cases 
xkcdknkv{"ycu"jkijgt"vjcp";2'0"Vq"fgvgtokpg"vjg"htgswgpe{"
cpf" rjgpqv{rg" vjg" hqnnqykpi" eqodkpcvkqp" qh"oqpqenqpcn"
cpvkdqfkgu"ygtg"wugf<" cpvk/EF5"CRE/E{9."EF38"HKVE." cpf"
EF78" RG" hqt" PM" egnnu" cpf" cpvk/EF5" CRE/E{9." cpvk/ｺｻVET"
HKVE." EF:" RG/E{7" qt" cpvk/ｻ3HKVE" cpf" cpvk/ｻ4" RG" hqt" ｺｻV"
n{orjqe{vgu0"Oquv"qh"vjg"cpvkdqfkgu"ygtg"htqo"gDkquekgp-
ekg"*Ucp"Fkgiq."EC."WUC+."vjg"cpvk/ｻ4"cpvkdqfkgu"ygtg"htqo"
Becton Dickinson-Pharmingen (Frankl in Lakes,  NJ,  USA) 
cpf"vjg"cpvk/ｻ3cpvkdqf{"ycu"htqo"Vjgtoq"Uekgpvkhke"Rkgteg"
Dkqvgejpqnqi{"*DF"Dkquekgpegu."Tqemhqtf."KN."KN"WUC+0"

To evaluate the funct ional profile of these cells, we deter-
okpgf" vjg" rtqfwevkqp" qh" KHP/ｺ" cpf" KN/32" d{" kpvtcegnnwnct"
uvckpkpi." kp" tgurqpug" vq" rj{vqjcgociinwvkpkp" *RJC+" rnwu"
cpvk/EF4:"cpvkdqf{0"Dtkghn{." 3z326 PBMCs were cultured in 
46/ygnn" rncvgu" eqcvgf"ykvj"cpvk/EF4:"cpvkdqf{"cv" 3" -i1on."
and then PHA (Sigma-Aldrich, St Louis, MO, USA) was added 
cv"8"-i1on0"Vjg"egnnu"ygtg"kpewdcvgf"cv"59"³E"cpf"7'"qh"EQ2 
hqt" 44"jqwtu" cpf":"-i1on"qh"dtghgnfkp"C" *Ukioc/Cnftkej." Uv"
Louis, MO, USA) were added; the culture was further incu-
dcvgf"hqt"48"jqwtu"wpfgt"vjg"ucog"eqpfkvkqpu0"Pgzv."vjg"egnnu"
ygtg"hkzgf1rgtogcdknk¦gf"*uvckpkpi"dwhhgt"mkv."g/Dkquekgpeg+"
cpf" uvckpgf" kpvtcegnnwnctn{" wukpi" vjg" cpvkdqfkgu" cpvk/KHP/ｺ"
APC (eBioscience) and ant i-IL-10 APC (BD Biosciences). 

In all cases, the samples were run on a FacsCanto II f low 
e{vqogvgt" *Dgevqp"Fkemkpuqp+."eqnngevkpi"fcvc"cv" ngcuv"qp"
5 × 104" n{orjqe{vgu" *icvgf" d{" hqtyctf" cpf" ukfg" uecvvgt"
rctcogvgtu+" cpf" cpcn{¦gf" wukpi" vjg" Egnn" Swguv" Rtq" uqhv-
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Sepsis induces changes in the proportion of NK 
cpf"ｺｻ T cells subpopulations

NK cel ls were divided in f ive subpopulat ions according 
vjg" fkhhgtgpvkcn" gzrtguukqp" qh" EF78" cpf" EF38"oqngewngu0"
The CD56dimCD16- and CD56¯ CD16- subpopulat ions rep-
tgugpv" ctqwpf" ;2'" qh" PM" rgtkrjgtcn" egnnu." gzjkdkv" jkijn{"
e{vqvqzke"cevkxkv{."ctg"kpxqnxgf"kp"vjg"cpvkdqf{/fgrgpfgpv"
egnn/ogfkcvgf" e{vqvqzkekv{" cpf" rtqfweg" nqy" coqwpvu" qh"
KHP/ｺ0"Vjg"EF78brightCD16¯ , CD56bright  CD16dim subpopula-
vkqpu"*ctqwpf"32'"qh"rgtkrjgtcn"PM"egnnu+"fq"pqv"jcxg"jkij"

e{vqvqzke" cevkxkv{" dwv" ctg" iqqf" rtqfwegtu" qh" e{vqmkpgu0"
Alt hough t he CD56dim CD16¯  subpopulat ion is not  wel l 
ejctcevgtk¦gf." kv"jcu"dggp"rquvwncvgf"vjcv"jcxg"e{vqvqzke"
cevkxkv{" dwv" cnuq" ecp" rtqfweg" e{vqmkpgu014" Kp" qwt" uvwf{"
populat ion,  CD56bright1EF38A" PM" egnnu" ygtg" ukipkhkecpvn{"
diminished in pat ients with sepsis and severe sepsis com-
rctgf"ykvj" jgcnvj{" fqpqtu" *ogfkcpu<" 3.46'" *2028/36053+"
cpf" *5033'" *2/4204;+" xu" 9033'" *4083/37054+." r>2023" cpf"
r>2027." tgurgevkxgn{+0" Vjg" EF78bright / CD16dim cells were 
also decreased in both groups of pat ients compared with 
jgcnvj{"fqpqtu"dwv"qpn{"vjg"itqwr"qh"rcvkgpvu"ykvj"ugxgtg"

Table 1   Demographic and clinical characterist ics.

Sepsis (n=26)
Severe sepsis 
(n=88)

Healthy donors 
(n=8)

Female gender [n (%)] 10 (38) 41 (46) 4 (50)

Age [median (IQR)] 37 (25-58) 54 (35-68) 46 (39-49)

Nosocomial  infect ion [n (%)] 2 (7.7) 33 (37.5)

28-day mort al i t y [n (%)] 2 (7.7) 18 (20.4)

Source of  infect ion [n (%)]

U{orvqocvke"wtkpct{"vtcev"kphgevkqp 5"*3307'+ 39"*3;05'+

Qvjgt"kphgevkqpu"qh"vjg"wtkpct{"vtcev 3"*50:'+ -

Superf icial surgical site - 6"*607'+

Deep surgical site 3"*50:'+ -

Bloodst ream 3"*50:'+ 6"*607'+

Clinical sepsisa 4"*909'+ 36"*370;'+

Meningit is or vent riculit is - 4"*405'+

Mediast init is 3"*50:'+ -

Sinusit is - 3"*303'+

Gast roenterit is - 3"*303'+

Int ra-abdominal 4"*909'+ 6"*607'+

Qvjgt"nqygt"tgurktcvqt{"vtcev"kphgevkqp - 3"*303'+

Skin infect ion - 3"*303'+

Soft  t issue infect ion 9"*480;'+ :"*;03'+

Burn - 3"*303'+

Eqoowpkv{/ceswktgf"rpgwoqpkc 8"*4503'+ 37"*39'+

Other 4"*909'+ 37"*39'+

Blood cul t ure ordered [n (%)] 14 (53) 75 (85)

Gram-posit ive 1 (7) 9 (12)

Gram-negat ive 0 17 (23)

APACHE IIb score 5 (3-8) 12 (9-16)

SOFAc score 1 (0-1) 4 (3-6)

Data are presented as mean ± standard deviat ion, number (percentage) and median (IQR) as indicated.
a According to CDC definit ion.
b"CRCEJG"*Cewvg"Rj{ukqnqike"cpf"Ejtqpke"Jgcnvj"Gxcnwcvkqp+0
c SOFA (Serial Organ Failure Assesment ).
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ugruku" tgcejgf" uvcvkuvkecn" ukipkhkecpeg" *ogfkcpu<" 3092'"
*2/3:075+." xu0" 6064'" *3.4/9+." r>2027+0" Eqpxgtugn{." vjg"
CD56dimCD16¯  subpopulat ion was increased in pat ient s 
ykvj" ugxgtg" ugruku" eqorctgf"ykvj" jgcnvj{" fqpqtu" *:0:4'"

*207;/6;047+" xu0" 6044'" *3097/907+." tgurgevkxgn{." r>2027+"
cpf" cnuq" eqorctgf" ykvj" rcvkgpvu" ykvj" ugruku" *6085'"
*3/4509:+." r>2027+0" Pq" fkhhgtgpegu" ygtg" hqwpf" coqpi"
itqwru" kp" vjg" htgswgpe{" qh" EF78dim/ CD16- and CD56¯ /
CD16- NK cells (Fig. 2A).
Vjg" htgswgpe{"qh"Xｻ4"cpf"Xｻ3"V" n{orjqe{vgu" ujqygf"

a swit ch in t he proport ion of  t hese subset s (Fig.  2B), 
ykvj" c" tgfwevkqp" kp" ektewncvkpi"Xｻ4V" egnnu" cpf" c" ukipkhk-
ecpv"kpetgcug"kp"Xｻ3"qdugtxgf"kp"dqvj"itqwru"qh"rcvkgpvu"
eqorctgf"ykvj"jgcnvj{"fqpqtu0"Vjg"ogfkcp"rgtegpvcigu"
qh"Xｻ4"V" egnnu"ygtg<" 4089'" *2077/609+" kp" jgcnvj{"fqpqtu"
xu"2093'"*2029/3607+"cpf"208;'"*2/350;+" kp"rcvkgpvu"ykvj"
ugruku" cpf" ugxgtg" ugruku" r@2027" cpf" r>2027." tgurge-
vkxgn{+0" Vjg"ogfkcp" rgtegpvcigu" qh" Xｻ3" V" egnnu" ygtg<"
20;7'"*2.46/30:6+"kp"jgcnvj{"fqpqtu"xu"4059'"*2077/;0;6+"
cpf" 4.49'" *2029/3603:+" r>2023." hqt" dqvj" rcvkgpvu" ykvj"
ugruku" cpf" rcvkgpvu" ykvj" ugxgtg" ugruku." tgurgevkxgn{0"
Yjgp"yg" gxcnwcvgf" vjg" ｻ41ｻ3" tcvkq."yg" hqwpf" vjcv" hqt"
jgcnvj{"fqpqtu"kv"ycu"4037"yjkng"hqt"rcvkgpvu"ykvj"ugruku"
cpf" ugxgtg" ugruku" kv" ycu" 2053" cpf" 2054." tgurgevkxgn{0"
Hkpcnn{." yg" gxcnwcvgf" vjg" gzrtguukqp" qh" EF:" qp" ｺｻ" V"
n{orjqe{vgu." c" uwdrqrwncvkqp" tgncvgf"ykvj" koowpqtgi-
wncvqt{" cevkxkv{." dwv"yg"fkf" pqv" hkpf"fkhhgtgpegu" coqpi"
itqwru="vjg"EF:"pgicvkxg"uwdrqrwncvkqp"qh"vjg"ｺｻ"V"n{o-
rjqe{vgu"ycu" vjg"oquv" htgswgpv" kp" cnn" itqwru" *fcvc"pqv"
shown). 

KHP/ｺ"cpf"KN/32"rtqfwevkqp"d{"PM"cpf"ｺｻ"V"egnnu

When the percentage of IFN-ｺ or IL-10 posit ive cells after 
st imulat ion with PHA/ ant i-CD28 was evaluated (Fig.  3), 
there were no signif icant  dif ferences in the product ion of 
KHP/ｺ" d{" PM" qt" ｺｻ" V" egnnu" coqpi" itqwru0" Jqygxgt." dqvj"
itqwru" qh" rcvkgpvu" jcxg" c" ukipkhkecpvn{" nqygt" rgtegpvcig"
qh" KN/32/rqukvkxg" PM" egnnu" eqorctgf"ykvj" jgcnvj{" fqpqtu"

Figure 1" " " Vjg" htgswgpe{" qh"PM" cpf"ｺｻ"V" n{orjqe{vgu" kp" RDOEu"
htqo"rcvkgpvu"ykvj"ugruku"qt"ugxgtg"ugruku"cpf"jgcnvj{"fqpqtu."ycu"
fgvgtokpgf"d{"hnqy"e{vqogvt{0"PM"egnnu"ygtg"fghkpgf"cu"EF5A"egnnu"
and the sum of CD56-EF38-."EF78-EF38A."EF78AEF38-0"Vjg"ｺｻ"V"
n{orjqe{vgu"ygtg"fghkpgf"cu"rqukvkxg"egnnu"hqt"vjg"ｺｻ"tgegrvqt0"Og-

dian and interquart ile range are represented. White bars represent  

eqpvtqnu." nkijv" itg{" dctu" tgrtgugpv" rcvkgpvu"ykvj" ugruku" cpf" fctm"
itg{" dctu" tgrtgugpv" rcvkgpvu"ykvj" ugxgtg" ugruku0" Vjg" eqorctkuqp"
among groups was performed with Kruskal Wallis test  and the pos-

vguv"eqorctkuuqpu"ykvj"vjg"Fwp"vguv0","r>2027.",,"r>20230

Figure 2"""Kppcvg"n{orjqe{vg"uwdrqrwncvkqpu0"Vjg"rgtegpvcig"qh"PM"cpf"ｺｻ"V"n{orjqe{vg"uwdrqrwncvkqpu"ycu"cuuguugf"kp"rcvkgpvu"ykvj"ugruku"qt"
ugxgtg"ugruku"cpf"jgcnvj{"fqpqtu0"C+"Vjg"rgtegpvcig"qh"gcej"PM"uwdrqrwncvkqp"ycu"fgvgtokpgf"coqpi"vqvcn"PM"egnnu"kp"RDOE"d{"hnqy"e{vqog-

vt{0"Vjg"uwdrqrwncvkqpu"ygtg"fghkpgf"ceeqtfkpi"vq"vjg"fkhhgtgpvkcn"gzrtguukqp"qh"EF38"cpf"EF78"oqngewngu0"D+"ｺｻ"V"n{orjqe{vg"uwdrqrwncvkqpu0"
Vjg"htgswgpe{"qh"Xｻ4"cpf"Xｻ3"egnnu"ygtg"fgvgtokpgf" kp"RDOEu"d{"hnqy"e{vqogvt{0"Yjkvg"dctu"tgrtgugpv"eqpvtqnu."nkijv"itg{"dctu"tgrtgugpv"
rcvkgpvu"ykvj"ugruku"cpf"fctm"itg{"dctu"tgrtgugpv"rcvkgpvu"ykvj"ugxgtg"ugruku0"Ogfkcp"cpf"kpvgtswctvkng"tcpigu"ctg"tgrtgugpvgf0"Vjg"eqorctkuqp"
coqpi"itqwru"ycu"rgthqtogf"ykvj"Mtwumcn"Ycnnku"vguv"cpf"vjg"rquv/vguv"eqorctkuqpu"ykvj"vjg"Fwpp)u"vguv0","r>2027.",,"r>20230
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}2029'" *ふ503'/33067'+" hqt" rcvkgpvu" ykvj" ugruku" *2026'"
*ふ4076'/308'+"cpf"hqt"rcvkgpvu"ykvj"ugxgtg"ugruku"xu"9034'"
*60;4'/3807;'+" hqt" jgcnvj{" fqpqtu" r>2027" cpf" r>2023="
tgurgevkxgn{’0" Ukoknctn{." rcvkgpvu"ykvj" ugxgtg" ugruku" cpf"
ugruku."jcxg"c"nqygt"rgtegpvcig"qh"KN/32"rqukvkxg"ｺｻ"V"egnnu"
eqorctgf"ykvj" jgcnvj{" fqpqtu." cnvjqwij" vjg" fkhhgtgpeg"
ycu" qpn{" ukipkhkecpv" ykvj" ugxgtg" ugruku" rcvkgpvu" }5095'"
*3038'/6.47+" hqt" jgcnvj{" fqpqtu" xu"ふ2039'" *ふ90;'/30;6'+"
hqt" vjqug"ykvj" ugxgtg" ugruku." r>2023" cpf" 2042'" *ふ2088'/
50::'+."r@2027"hqt"ugruku"itqwr’0

Proinflammatory cytokine profile in NK cells 
during sepsis

Cu"ujqy"kp"Vcdng"4." kp"jgcnvj{"fqpqtu"vjg"tcvkqu"dgvyggp"
KHP/ｺ"cpf"KN/32"gzrtguukpi"PM"cpf"ｺｻ"V"egnnu"ygtg"enqug"vq"
3." kp"dqvj"wpuvkowncvgf"cpf"uvkowncvgf"egnnu0"Eqpxgtugn{."
c" rtghgtgpvkcnn{" rtqkphncoocvqt{" rtqhkng"ycu" qdugtxgf" kp"
rcvkgpvu" ukpeg" vjg" rgtegpvcig" qh" KHP/ｺ" rqukvkxg" egnnu"ycu"
higher than the percentage of  IL-10 posit ive cells in NK 
egnnu" *r>2027" hqt" dqvj" wpuvkowncvgf" cpf" uvkowncvgf" egnnu+"

Figure 3"""E{vqm{pg"rtqfwevkqp"d{"PM"cpf"ｺｻ"V"n{orjqe{vgu0"Vjg"rtqfwevkqp"qh"KHP/ｺ"*C+"cpf"KN/32"*D+"d{"vjgug"egnn"uwdrqrwncvkqpu"ycu"
gxcnwcvgf"chvgt"6:j"RJC1cpvk/EF4:"uvkowncvkqp"qh"RDOEu"d{"kpvtcegnnwnct"hnqy"e{vqogvt{0"Ukpeg"vjg"EF78"oqngewng"ku"fqyp"tgiwncvgf"chvgt"
uvkowncvkqp."yg"kpenwfgf"cpvk/EF3;"cpvkdqf{"*DF"Dkquekgpegu+"vq"dgvvgt" kfgpvkh{"vjg"PM"rqrwncvkqp"kp"vjg"n{orjqe{vg"icvg"cu"egnnu"EF5ふ
EF3;ふ0"Vjg"rgtegpvcig"qh"KHP/ｺ"qt"KN/32"rqukvkxg"egnnu"cpf"vjg"ogfkcp"cpf"kpvgtswctvkng"tcpig"qh"fgnvc"xcnwgu"*rgtegpvcig"qh"e{vqmkpg"rquk-
vkxg"egnnu"chvgt"vjg"uvkownwu"okpwu"vjg"rgtegpvcig"qh"e{vqmkpg"rqukvkxg"egnnu"ykvjqwv"uvkowncvkqp+"ctg"tgrtgugpvgf0"Yjkvg"dctu"tgrtgugpv"eqp-

vtqnu."nkijv"itg{"dctu"tgrtgugpv"rcvkgpvu"ykvj"ugruku"cpf"fctm"itg{"dctu"tgrtgugpv"rcvkgpvu"ykvj"ugxgtg"ugruku0"Vjg"eqorctkuqp"coqpi"itqwru"
ycu"rgthqtogf"ykvj"Mtwumcnn"Ycnnku"vguv"cpf"vjg"rquv/vguv"eqorctkuuqpu"ykvj"vjg"Fwpp)u"vguv0","r>2027.",,"r>20230

Table 2"""Vj3"1"Vj4"e{vqmkpg"rtqhkng0

Ratio of IFNｺ-1KN/32-"egnnu

Healthy donors Sepsis Severe sepsis P value*

NK

UN 1.05 5.97 7.79 0.0283

PHA/ ant i-CD28 0.94 9.2 12.18 0.0101

iNKT

UN 1.41 0.89 0.65 0.3051

PHA/ ant i-CD28 0.97 1.25 1.5 0.4596

ｻｼ

UN 1.33 1.25 1.31 0.774

PHA/ ant i-CD28 1.19 3.67 3.12 0.3841

RJC<"rj{vqjgociinwvkpkp="WP<"egnnu"ewnvwtgf"ykvjqwv"uvkownwu0
* The comparison among groups was performed with Kruskall Wallis test .
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cpf"kp"ｺｻ"V"egnnu."cnvjqwij"kp"vjku"ncvvgt"egnn"uwdrqrwncvkqp"
the dif ference was not  signif icant . 

Discussion

Vjg" tqng" qh" kppcvg" n{orjqe{vg" uwdrqrwncvkqpu" fwtkpi" vjg"
rcvjqigpguku"qh"ugruku"jcu"dggp"tgegpvn{"wpfgtnkpgf"dcugf"
qp" vjgkt" koowpqtgiwncvqt{" rtqrgtvkgu" cpf" vjg" rqvgpvkcn"
inf luence in t he outcome of  t he pat ient .  However,  t he 
characterizat ion of these cells in pat ients with sepsis has 
pqv"dggp"hwnn{"guvcdnkujgf0"

The role of  NK cells during the pathogenesis of  sepsis 
is cont roversial.15 Here we show that  the percentage of 
peripheral NK cells is increased in pat ients with sepsis, 
f inding that  is in agreement  with a previous report  in neo-
nates with sepsis16 and in pat ients with severe Gram-neg-
at ive sepsis. 17 In addit ion,  i t  was also described t hat  
pat ients with severe sepsis who died have higher counts of 
PM"egnnu"kp"dnqqf"cpf"gctn{"cevkxcvkqp"rcvvgtpu"kp"eqorctk-
son with those pat ients who survived.18,19

Cnvjqwij"yg"hqwpf"vjcv"vjg"rgtegpvcig"qh"KHP/ｺ/rqukvkxg"
NK cells do not  dif fer f rom that  of  cont rols, the overall 
rtq/kphncoocvqt{" tgurqpug" qh" PM" egnnu" eqwnf" dg" jkijgt"
in pat ients, since there was a signif icant  decrease in the 
percentage of IL-10 NK posit ive cells when compare with 
cont rols. We speculate that  the decreased percentage of 
IL-10 NK posit ive cells in pat ients might  be related to the 
decrease in the CD56bright  NK subpopulat ions which is pri-
octkn{"kpxqnxgf"kp"e{vqmkpg"rtqfwevkqp020

Kp" vjg"eqpvgzv"qh" kpetgcugf"rgtegpvcig"qh"PM"egnnu"cpf"
nqygt"rtqfwevkqp"qh"cpvk/kphncoocvqt{"e{vqmkpgu."PM"egnnu"
can promote the overact ive immune response observed in 
the init ial phases of sepsis. This would be in agreement  
ykvj"yjcv" jcu" dggp" rquvwncvgf" kp" gzrgtkogpvcn"oqfgnu"
of sepsis, where there is increasing evidence of the det ri-
mental role of NK cells during the disease.8,10,21

Fgurkvg" vjg" nqy" ugxgtkv{" qh" qwt" uvwfkgf" rqrwncvkqp"yg"
found an increase in the percentage of the subpopulat ion 
CD56dim/ CD16¯  in severe sepsis pat ients.

The origin and funct ional prof ile of CD56dim/ CD16¯  NK 
uwdrqrwncvkqp" jcu" pqv" {gv" dggp" enctkhkgf0" Vjg" kpetgcugf"
percentage of  these cells in pat ients with severe sepsis 
okijv" uwiiguv" c" rquukdng" cuuqekcvkqp"dgvyggp" c" e{vqvqzke"
cevkxkv{" cpf" vjg" ugxgtkv{" qh" ugruku=" wphqtvwpcvgn{." yg"
eqwnf"pqv"rgthqto"e{vqvqzkekv{"cuuc{u0"Kp"c"rtgxkqwu"uvwf{."
cp" cuuqekcvkqp" dgvyggp" vjg" cevkxcvkqp" qh" e{vqvqzke" egnnu"
cpf"jkijgt"oqtvcnkv{"cpf"ugxgtkv{"qh"qticp"f{uhwpevkqp" kp"
pat ients with sepsis was established.22 However, it  cannot  
dg"gpuwtgf"vjcv"vjg" kpetgcugf"htgswgpe{"qh"vjg"e{vqvqzke"
uwdrqrwncvkqpu" tgrtgugpvu" cp" kpetgcug" kp" e{vqvqzke" cevkx-
kv{."ikxgp"vjcv"rtgxkqwu"tgrqtvu"kp"qvjgt"rcvjqnqikecn"eqp-
vgzvu." uwej" cu"JKX" kphgevkqp." jcxg" kpfkecvgf" vjcv" fgurkvg"
cp" kpetgcugf" htgswgpe{" qh" vjgug" egnnu" vjgkt" hwpevkqpcn"
cevkxkv{"ku"itgcvn{"cnvgtgf0"23 
ｺｻ"V"egnnu"tgrtgugpv"c"uocnn"rtqrqtvkqp"*3/32'+"qh"vjg"vqvcn"

V" n{orjqe{vgu" kp" rgtkrjgtcn" dnqqf."yjgtg"Xｻ4"V" egnnu" ctg"
vjg"oquv"rtgxcngpv"uwdugv"*@:2'+0"C"uocnngt"uwdugv"jcu"vjg"
receptor V"ｻ3" kpxqnxgf" kp" vjg" tgeqipkvkqp"qh" uvtguu/kpfwegf"
MHC-related ant igens.24 In contrast  to previous studies, we 
fkf"pqv" hkpf"fkhhgtgpegu" kp" vjg" htgswgpe{"qh" ｺｻ"V" n{orjq-
e{vgu"kp"RDOEu"coqpi"vjg"vjtgg"itqwru"uvwfkgf0"Ocvuwujkoc"

et al.25" tgrqtvgf"cp"gctn{"fgetgcug" kp" vjg" htgswgpe{"qh"ｺｻ"
V" n{orjqe{vgu" kp"yjqng"dnqqf" htqo"rcvkgpvu"ykvj"UKTU"cpf"
pat ients with sepsis, and Venet  et  al.26 reported a signifi-
ecpv"fgetgcug"kp"ｺｻ"V"n{orjqe{vgu"kp"ugrvke"ujqem"rcvkgpvu0"
Vjgug"fkhhgtgpegu"eqwnf"dg"gzrnckpgf."kp"cffkvkqp"vq"vjg"rct-
vkewnct"ejctcevgtkuvkeu"qh"qwt" uvwf{"rqrwncvkqp."d{" vjg"v{rg"
qh"ucorng."ukpeg"kp"vjg"uvwfkgu"qh"Xgpgv"gv"cn0"vjg"htgswgpe{"
ycu"guvcdnkujgf"kp"rgtkrjgtcn"dnqqf"yjkng" kp"qwt"uvwf{."vjg"
htgswgpe{"ycu"fgvgtokpgf"kp"RDOEu0
Vjg" gzrtguukqp" qh" EF:" qp" ｺｻ" V" n{orjqe{vgu"ycu" cnuq"

evaluated since the CD8 posit ive subpopulat ion has been 
tgrqtvgf"vq"rnc{"c"tgiwncvqt{"hwpevkqp"kp"rcvjqnqikecn"eqp-
dit ions.27 No dif ferences were found among the groups. 
Pgxgtvjgnguu." vjg"tqng" vjcv"ｺｻ"V" n{orjqe{vgu"rnc{"fwtkpi"
vjg" fkugcug"oc{" dg" cvvtkdwvgf" vq" qvjgt" rjgpqv{rke" ejct-
acterist ics such as the presence of the variable segments 
Xｻ3"cpf"Xｻ4"kp"vjgkt"tgegrvqt0"Kp"hcev."vjgtg"ycu"cp"kpvgt-
est ing switch with a dramat ic decrease in the percentage 
qh"Xｻ4"V"egnnu"cpf"vjg"eqpugswgpv"kpetgcug"qh"Xｻ3"V"egnnu"
in pat ients with sepsis. A similar change has been reported 
kp"JKX/kphgevgf" kpfkxkfwcnu." rctvkewnctn{" kp" rcvkgpvu" eq/kp-
fected with opportunist ic pathogens.28 The reduct ion of 
Xｻ4" V" egnnu" eqwnf" dg" tgncvgf" vq" vjg" tgurqpug" vq" swkokq-
vcevke" uvkownwu"qt" vq"crqrvquku" uwuegrvkdknkv{"d{" uwuvckpgf"
act ivat ion,29,30" yjkng" vjg" kpetgcug" kp" rgtkrjgtcn" Xｻ3" V"
cells could be related to recirculat ion of these cells from 
mucosa t issues.31

Eqpukfgtkpi" vjg" tqng" vjcv"Xｻ4"V" egnnu" rnc{" kp" vjg" kpkvkcn"
control of infect ions and their marked reduct ion in pat ients 
with sepsis, we can speculate on the importance of this 
uwdugv" kp" rtgxgpvkpi" ugeqpfct{" kphgevkqpu."yjkej" ecp" dg"
gpjcpegf"d{" vjg" ncem" qh" ghhgevqt" egnnu." cpf" vjg" rtgugpeg"
qh" tgiwncvqt{" egnnu" vjcv" hcxqt" vjg"gzrcpukqp" qt" ceswkukvkqp"
of infect ions. However, we found a lower percentage of 
KN/32/rqukvkxg"ｺｻ"V"n{orjqe{vgu"kp"tgurqpug"vq"uvkowncvkqp."
a finding that  suggests the importance of others immuno-
tgiwncvqt{" rqrwncvkqpu" fwtkpi" kphgevkqp0" Kp" vjg" ugvvkpi" qh"
qwt" gzrgtkogpvcn" fgukip." kv"ycu" pqv" rquukdng" vq" guvcdnkuj"
yjgvjgt"vjg"tgfwevkqp"kp"vjg"Xｻ4"uwdugv"qh"ｺｻ"V"egnnu" ku"c"
predisposing factor to the development  of sepsis or is a con-
sequence of the infect ion itself.

Since these ent ire cell subpopulat ions are potent  pro-
fwegtu"qh" KHP/ｺ" kp"gzrgtkogpvcn"oqfgnu"qh" ugruku." vjg{"ctg"
dgnkgxgf"vq"rnc{"c"ukipkhkecpv"tqng"kp"vjg"f{utgiwncvgf"ugrvke"
tgurqpug0" Kp"vjku" uvwf{"yg"qdugtxgf"vjcv"dqvj"PM"cpf"ｺｻ"V"
cells from pat ients with severe sepsis tend to produce more 
KHP/ｺ"vjcp"KN/320"Eqpukfgtkpi"vjg"gctn{"tqng"qh" KHP/ｺ" kp"rtq-
oqvkpi" vjg" hwpevkqpcn" cevkxkv{" qh"ocetqrjcigu" cpf" qvjgt"
ant igen-present ing cells,32 and the importance of IL-10 for 
the regulat ion of the immune response, the product ion of 
vjgug" e{vqmkpgu"oc{" jcxg" fkhhgtgpvkcn" kornkecvkqpu" kp" vjg"
rcvjqigpguku"qh" vjg"ugrvke"u{pftqog."fgrgpfkpi"qp" kvu"rtq-
itguukqp0"Jqygxgt."kv"ku"korqtvcpv"vq"pqvg"vjcv"vjg"cdknkv{"qh"
vjgug"egnn"uwdrqrwncvkqpu"vq"rtqfweg"gkvjgt"rtq/kphncoocvqt{"
qt"cpvk/kphncoocvqt{"e{vqmkpgu"ctg"eqpfkvkqpgf"d{" vjg" v{rg"
qh"uvkownk"cpf"cnuq"d{"vjg"hwpevkqpcn"ocvwtcvkqp"qh"qvjgt"egnn"
rqrwncvkqpu." vjcv" ecp"cornkh{" koowpg" tgurqpugu"cpf" eqwnf"
be associated with deleterious or beneficial outcomes in 
pat ients with sepsis.

Taken together, the results suggest  that  alterat ions in 
innate immune cell subpopulat ions during sepsis are more 
gxkfgpv"kp"ugxgtg"ecugu0"Vjgug"rcvkgpvu"gzjkdkv"cp"kpetgcug"
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kp" vjg" htgswgpe{"qh"PM."ockpn{" vjg"EF78dim subpopulat ion 
ykvj"c"rtqkphncoocvqt{"e{vqmkpg"rtqhkng"cpf"cnuq"c"uykvej"kp"
vjg"rtqrqtvkqp"qh"ｻ4"cpf"ｻ3"uwdrqrqwncvkqp0"Ukpeg"qwt"uvwf{"
rqrwncvkqp" gzjkdkvgf" nqy" ugxgtkv{." vjg"ocipkvwfg" qh" vjg"
rjgpqv{rke" ejcpigu" kp"oquv" ugxgtg" ecugu" ujqwnf" dg"owej"
more evident .  However,  t he cl inical relevance of  t hese 
findings remains to be established. 
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