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Analysis�of�the�Patients�with�Sepsis�
Caused�by�Gram�Positive�and�

Gram�Negative�Bacteria

ABS�TRACT�Ob�jec�ti�ve:�The�ob�jec�ti�ve�of�this�study�was�to�eva�lu�a�te�the�epi�de�mi�o�lo�gi�cal,�cli�ni�cal,
la�bo�ra�tory�fe�a�tu�res�and�risk�fac�tors�as�so�ci�a�ted�with�mor�ta�lity�of�the�109�adult�ca�ses�of�sep�sis�in
which�gram�po�si�ti�ve,�and�gram�ne�ga�ti�ve�bac�te�ri�a�iso�la�ted�from�blo�od�cul�tu�res.�Ma�te�ri�al�and�Met�-
hods:�One�hun�dred�and�ni�ne�pa�ti�ents�with�sep�sis�fol�lo�wed�in�our�hos�pi�tal�bet�we�en�Ja�nu�ary�2002
and�Ja�nu�ary�2003�we�re�in�ves�ti�ga�ted�pros�pec�ti�vely.�Re�sults:�Gram�ne�ga�ti�ve�bac�te�ri�a�we�re�iso�la�-
ted�from�blo�od�cul�tu�res�in�the�ra�te�of�58.7%.�The�most�fre�qu�ent�gram�ne�ga�ti�ve�bac�te�ri�um�was
Esc�he�ric�hi�a�co�li,�and�gram�po�si�ti�ve�was�Staph�ylo�coc�cus�au�re�us.�Sta�tis�ti�cally�sig�ni�fi�cant�dif�fe�-
ren�ce�was�not�de�tec�ted�bet�we�en�gram�po�si�ti�ve,�and�gram�ne�ga�ti�ve�bac�te�ri�a�sep�sis�re�la�ted�with
de�ve�lop�ment�of�hypot�her�mi�a,�ap�prop�ri�a�te�an�ti�bi�o�tic�tre�at�ment,�sep�tic�shock,�mul�tip�le�or�gan
dysfunc�ti�on�syndro�me�(MODS),�dis�se�mi�na�ted�in�tra�vas�cu�lar�co�a�gu�la�ti�on�(DIC),�and�mor�ta�lity�ra�-
te.�The�mor�ta�lity�ra�te�was�23%.�The�risk�fac�tors�re�la�ted�with�mor�ta�lity�we�re�old�age,�hypot�her�-
mi�a,�sta�ying�in�in�ten�si�ve�ca�re�units,�chan�ges�in�cons�ci�o�us�ness,�sep�tic�shock,�MODS,�DIC,�re�nal
fa�i�lu�re,�acu�te�res�pi�ra�tory�dis�tress�syndro�me�(ARDS),�inap�prop�ri�a�te�an�ti�bi�ot�he�rapy,�and�lack�of
in�fec�ti�o�us�di�se�a�se�spe�ci�a�list�con�sul�ta�ti�on.�Inap�prop�ri�a�te�an�ti�bi�o�tic�the�rapy,�se�ve�re�sep�sis,�and�old
age�we�re�fo�und�as�in�de�pen�dent�fac�tors�in�mor�ta�lity�by�lo�gis�tic�reg�res�si�on�analy�sis.�Conc�lu�si�on:
The�re�was�no�sig�ni�fi�cant�dif�fe�ren�ce�bet�we�en�the�risk�fac�tors�of�gram�po�si�ti�ve,�and�gram�ne�ga�ti�-
ve�bac�te�ri�a�sep�sis.�Prompt�di�ag�no�sis�and�ap�prop�ri�a�te�an�ti�bi�o�tic�tre�at�ment�was�im�por�tant�in�de-
c�re�a�sing�the�mor�ta�lity�in�both�of�them.
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ÖZET�Amaç:�Bu�ça�lış�ma�nın�ama�cı�kan�kül�tür�le�rin�de�gram�po�zi�tif�ve�gram�ne�ga�tif�bak�te�ri�üre�-
yen�109�eriş�kin�sep�sis�olgusunun�epi�de�mi�yo�lo�jik,�kli�nik,�la�bo�ra�tu�var�özel�lik�le�ri�ni�ve�mor�ta�li�te
ile�iliş�ki�li�risk�fak�tör�le�ri�ni�de�ğer�len�dir�mek�tir.�Ge�reç�ve�Yön�tem�ler: Has�ta�ne�miz�de�Ocak�2002-
Ocak�2003�ta�rih�le�ri�ara�sın�da�iz�le�nen�109�sep�sis�has�ta�sı�pros�pek�tif�ola�rak�araş�tı�rıl�mış�tır.�Bul�gu�-
lar:�Kan�kül�tür�le�ri�nin�%58.7’sin�de�gram�ne�ga�tif�bak�te�ri�izo�le�edil�di.�En�sık�gram�ne�ga�tif�bak�te�ri
Esc�he�ric�hi�a�co�li ve�en�sık�gram�po�zi�tif�bak�te�ri�Staph�ylo�coc�cus�au�re�us idi.�Gram�po�zi�tif�ve�gram
ne�ga�tif�bak�te�ri�ler�ara�sın�da�hi�po�ter�mi,�uy�gun�an�ti�bi�yo�tik�te�da�vi�si,�sep�tik�şok,�mul�tipl�or�gan�dis-
fonk�si�yon�sen�dro�mu�(MODS),�yay�gın�da�mar�içi�pıh�tı�laş�ma�sı�(DIC)�ve�mor�ta�li�te�oran�la�rı�ile�iliş�-
ki�li�ola�rak�is�ta�tis�tik�sel�fark�sap�tan�ma�dı.�Ölüm�ora�nı�%�23�idi.�Mor�ta�li�tey�le�iliş�ki�li�risk�fak�tör�le�ri;
ile�ri�yaş,�hi�po�ter�mi,�yo�ğun�ba�kım�da�bu�lun�mak,�bi�linç�de�ği�şik�li�ği,�sep�tik�şok,�MODS,�DIC,�böb�-
rek�yet�mez�li�ği,�akut�so�lu�num�yet�mez�li�ği�sen�dro�mu�(ARDS),�uy�gun�suz�an�ti�bi�yo�tik�kul�la�nı�mı,
en�fek�si�yon�has�ta�lık�la�rı�uz�ma�nı�kon�sül�tas�yo�nu�ol�ma�yı�şıy�dı.�Uy�gun�suz�an�ti�bi�yo�tik�te�da�vi�si,�ağır
sep�sis�ve�ile�ri�yaş�lo�jis�tik�reg�res�yon�ana�li�zin�de�ölüm�le�iliş�ki�li�ba�ğım�sız�risk�fak�tör�le�ri�ola�rak�bu-
lun�du.�So�nuç: Risk�fak�tör�le�ri�yö�nün�den�gram�po�zi�tif�ve�gram�ne�ga�tif�bak�te�ri�sep�si�si�ara�sın�da�an-
lam�lı�fark�yok�tu.�Her�iki�sin�de�de�hız�lı�ta�nı�ve�uy�gun�an�ti�bi�yo�tik�te�da�vi�si�mor�ta�li�te�azal�ma�sın�da
önem�liy�di.��
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ep�sis�is�se�en�in�an�in�cre�a�sing�ra�te�and�its�mor-
ta�lity�is�still�high.�In�cre�a�se�of�old�age�in�the
so�ci�ety,�leng�the�ning�of�the�sur�vi�val�of�the�pa-

ti�ents�with�chro�nic�di�se�a�ses,�bro�ad�use�of�im�mu�no�-
sup�pres�si�ve� the�rapy,� in�cre�a�se� of� in�va�si�ve
pro�ce�du�res�in�di�ag�no�sis�and�tre�at�ment�are�the�ca�u�-
ses�in�in�cre�a�sed�ra�te�of�sep�sis�in�ci�den�ce.1 Mor�ta�lity
ra�te�has�be�en�re�por�ted�as�bet�we�en�12%�and�80%�by
dif�fe�rent�stu�di�es�and�its�ave�ra�ge�ra�te�is�abo�ut�35%.2

De�ter�mi�na�ti�on�of�the�mor�ta�lity�fac�tors�in�sep�sis�is
very�im�por�tant.

We�in�ves�ti�ga�ted�the�epi�de�mi�o�lo�gi�cal,�cli�ni�cal
and�la�bo�ra�tory�fe�a�tu�res�of�the�109�adult�ca�ses�of
sep�sis�in�which�gram�po�si�ti�ve�and�gram�ne�ga�ti�ve
bac�te�ri�a�iso�la�ted�from�blo�od�cul�tu�res�and�eva�lu�a�ted
the�risk�fac�tors�as�so�ci�a�ted�with�mor�ta�lity�in�this
study.

MA TE RI AL AND MET HODS

All�pa�ti�ents�hos�pi�ta�li�zed�in�our�hos�pi�tal�bet�we�en
Ja�nu�ary�2002�and�Ja�nu�ary�2003�with�sep�sis�as�so�ci�-
a�ted�with�po�si�ti�ve�blo�od�cul�tu�res�in�which�gram
po�si�ti�ve,�and�gram�ne�ga�ti�ve�bac�te�ri�a�iso�la�ted�we�re
inc�lu�ded� in� this�pros�pec�ti�ve� study.�The�pa�ti�ents
we�re�fol�lo�wed�un�til�de�ath�or�disc�har�ge�from�hos�pi-
tal.�The�study�was�per�for�med�af�ter�per�mis�si�on�from
the�Lo�cal�Com�mit�te�e�of�Et�hics�in�Sci�en�ce�and�ac-
cor�ding�to�the�gu�i�de�li�nes�of�the�Hel�sin�ki�II�dec�la�-
ra�ti�on.�The�pa�ti�ents�with�po�si�ti�ve�blo�od�cul�tu�res�for
Bru�cel�la�spp.,�and�po�ten�ti�ally�skin�con�ta�mi�nants;
and�yo�un�ger�than�18�ye�ars�old�we�re�exc�lu�ded�from
the�study.�

Blo�od�was� ino�cu�la�ted� in�to�BAC�TEC�ae�ro�bic
bott�les.�The�bott�les�we�re� in�cu�ba�ted� in�BAC�TEC
9240� blo�od� cul�tu�re� systems� (Bec�ton� Dic�kin�son,
Sparks,�MD,�USA)�un�til�flag�ged�as�po�si�ti�ve�or�se�ven
days.�When�blo�od�cul�tu�res�be�ca�me�po�si�ti�ve,� the
broth�was�gram-� sta�i�ned,� and� sub�cul�tu�red�on�to
she�ep�blo�od�agar,�and�cho�co�la�te�agar�pla�tes.�The�or-
ga�nisms�we�re�iden�ti�fi�ed�using�stan�dard�con�ven�ti�o�-
nal�met�hods.3

Tru�e�bac�te�re�mi�a�or�con�ta�mi�na�ti�on:�Each�po�si�-
ti�ve�blo�od�cul�tu�re�was�as�ses�sed�and�ca�te�go�ri�zed�as
tru�e-po�si�ti�ves�or�con�ta�mi�nants�af�ter�the�fol�lo�wing

fac�tors�we�re�ta�ken�in�to�ac�co�unt;�the�pa�ti�ent’s�cli�-
ni�cal�his�tory,�physi�cal�fin�dings,�body�tem�pe�ra�tu�re
at�the�ti�me�of�blo�od�cul�tu�re,�le�u�kocy�te�co�unt,�num-
ber�of�po�si�ti�ve�blo�od�cul�tu�res�out�of�the�to�tal�num-
ber� per�for�med,� re�sults� of� cul�tu�res� of� spe�ci�mens
from�ot�her�si�tes,� ima�ging�re�sults,�cli�ni�cal�co�ur�se
and�res�pon�se�to�the�rapy.2,4

Epi�so�de:�An�epi�so�de of�bac�te�re�mi�a�was�de�fi�ned
by�first�po�si�ti�ve�blo�od�cul�tu�re�was�ac�cep�ted�as�a�sin-
g�le�epi�so�de.�Any�new�po�si�ti�ve�blo�od�cul�tu�re�re�sult
that�oc�cur�red�>48�ho�urs�af�ter�the�pre�vi�o�us�re�sult
was�ac�cep�ted�as�a�se�pa�ra�te�epi�so�de�if�it�was�cle�ar
that�the�one�was�not�part�of�the�sa�me�epi�so�de�ac-
cor�ding�to�the�cli�ni�cal�co�ur�se.4

Hos�pi�tal-�ac�qu�i�red�sep�sis:�The�pa�ti�ents�wit�ho�-
ut�cli�ni�cal�symptoms,�and�signs�of�sep�sis�on�ad�mis�-
si�on� to� the� hos�pi�tal;� and� with� po�si�ti�ve� blo�od
cul�tu�res�af�ter�72�ho�urs�of�hos�pi�ta�li�za�ti�on�we�re�di�ag-
no�sed�as�no�so�co�mi�al�sep�sis�ac�cor�ding�to�the�cri�te�ri�a
of� Cen�ters� for� Di�se�a�se� Con�trol� and� Pre�ven�ti�on
(CDC).4,5

Com�mu�nity-ac�qu�i�red�sep�sis:�The�pa�ti�ents�with
cli�ni�cal�symptoms,�and�signs�of�sep�sis�on�ad�mis�si�on
to�the�hos�pi�tal;�and�po�si�ti�ve�blo�od�cul�tu�res�in�72
ho�urs�of�hos�pi�ta�li�za�ti�on�we�re�di�ag�no�sed�as com�mu-
nity-ac�qu�i�red� sep�sis� ac�cor�ding� to� the� cri�te�ri�a� of
CDC.5

Tran�si�ent�bac�te�re�mi�a:�The�pa�ti�ents�with�po�si�-
ti�ve�blo�od�cul�tu�re�who�had�not�symptoms�and�signs
of�lo�cal�in�fec�ti�on�and�symptoms;�and�signs�of�symp-
toms�re�sol�ved�to�tally�in�24�ho�urs�we�re�ac�cep�ted�as
tran�si�ent�bac�te�re�mi�a.6

Un�derl�ying�di�se�a�ses:�Un�derl�ying�di�se�a�ses�we�-
re�ca�te�go�ri�zed�as�ra�pidly�fa�tal�(gro�up�I),�fa�tal�in�the
end�(gro�up�II),�non�fa�tal�(gro�up�II�I)�ac�cor�ding�to�the
McCa�be�and�Jack�son�clas�si�fi�ca�ti�on.7,8

Ap�prop�ri�a�te�an�ti�mic�ro�bi�al�the�rapy:�The�an�ti�-
bi�ot�he�rapy�was�ac�cep�ted�as�ap�prop�ri�a�te�if�the�iso�la�-
ted� bac�te�ri�a� was� sus�cep�tib�le� to� at� le�ast� one
an�ti�bi�o�tic�in�vit�ro,�be�gin�ning�ti�me�of�the�an�ti�bi�ot�-
he�rapy�was�in�24�ho�urs�af�ter�bac�te�ri�a�iso�la�ti�on;�ap-
prop�ri�a�te�du�ra�ti�on�and�do�se.4

Out�co�me:�The�pa�ti�ents�are�clas�si�fi�ed� in� two
gro�ups�as�the�ones�disc�har�ged�from�hos�pi�tal�with
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cli�ni�cal�im�pro�ve�ment,�and�the�ones�with�fa�tal�end
du�e�to�bac�te�re�mi�a�or�cli�ni�cal�de�te�ri�o�ra�ti�on�be�ca�u�se
of�bac�te�re�mi�a.

The�clas�si�fi�ca�ti�on�of�the�bac�te�re�mi�a�was�ma�de
ac�cor�ding�to�the�de�fi�ni�ti�ons�be�low:

Pa�ti�ents’�cli�ni�cal�sta�tus�was�de�fi�ned�as�sep�sis,
se�ve�re�sep�sis,�sep�tic�shock�and�MODS�pre�vi�o�usly
des�cri�bed.9

Sta�tis�ti�cal�analy�sis

S0064�MI�NI�TAB�re�le�a�se�13�prog�ram�was�used�in
sta�tis�ti�cal�analy�sis.�Da�ta�we�re�analy�zed�by�χ2,�Fis�-
her’s�exact�test,�Mann�Whit�ney�U�test.�In�de�pen�-
dent�va�ri�ab�les�re�la�ted�with�mor�ta�lity�with�a�p�va�lu�e
<�0.05�in�the�uni�va�ri�a�te�analy�ses�we�re�en�te�red�in�to
be�gi�ning�of�the�step�wi�se�lo�gis�tic�reg�res�si�on�mo�dels.
The�odds�ra�ti�os,�95%�con�fi�den�ce�in�ter�vals�(CI),�and
p�va�lu�es�we�re�cal�cu�la�ted�for�each�risk�fac�tor�in�the
fi�nal�mo�dels. The�va�lu�e�of�p<�0.05�was�ac�cep�ted�as
sta�tis�ti�cally�sig�ni�fi�cant.

RE SULTS
We�iden�ti�fi�ed�a�to�tal�of�109�pa�ti�ents�with�sep�sis
who�we�re�fol�lo�wed�up�in�our�hos�pi�tal�bet�we�en
Ja�nu�ary�2002,�and�Ja�nu�ary�2003.�Iso�la�ted�bac�te�ri�a
from� blo�od� cul�tu�res� we�re� gram� ne�ga�ti�ve� in� 64
(58.7%),�and�gram�po�si�ti�ve�in�45�(41.3%)�pa�ti�ents.
E.�co�li�and�ot�her�En�te�ro�bac�te�ri�ci�a�e�we�re�the�most

fre�qu�ent�iso�la�ted�gram�ne�ga�ti�ve�or�ga�nisms.�The
ot�her�iso�la�ted�gram�ne�ga�ti�ve�mic�ro�or�ga�nisms�we�-
re�Aci�ne�to�bac�ter�spp.,�Pse�u�do�mo�mas�ae�ro�gi�no�sa.
Staph�ylo�coc�cus� au�re�us� ac�co�un�ted� for� the� most
fre�qu�ent�iso�la�ted�gram�po�si�ti�ve�or�ga�nism.�The�ot�-
her�gram�po�si�ti�ve�mic�ro�or�ga�nisms�we�re�En�te�re�-
coc�cus� spp.,� Strep�to�coc�cus� spp.,� co�a�gu�la�se
ne�ga�ti�ve� staph�ylo�coc�cus� (CNS).� The� ori�gin� of
gram�po�si�ti�ve�bac�te�re�mi�a�was�vas�cu�lar�cat�he�ter�in
the�ra�te�of�31%�and�the�ori�gin�of�gram�ne�ga�ti�ve
bac�te�re�mi�a�was�ge�ni�to�u�ri�nary�system�in�the�ra�te
of�42%.�The�hos�pi�tal�ac�qu�i�red�bac�te�re�mi�a�ac�co�-
un�ted�for��hig�her�ra�te�than�com�mu�nity�ac�qu�i�red
bac�te�re�mi�a�in�both�of�the�gram�po�si�ti�ve�(60%),
and�gram�ne�ga�ti�ve�(58%)�bac�te�re�mi�a.�The�de�ve�-
lop�ment�of�hypot�her�mi�a,�shock,�MODS,�DIC,�and
use�of�ap�prop�ri�a�te�an�ti�bi�o�tic�tre�at�ment�we�re�not
sta�tis�ti�cally�dif�fe�rent�bet�we�en�gram�po�si�ti�ve,�and
gram�ne�ga�ti�ve�bac�te�re�mi�a�(p>�0.05).�The�ra�te�of
mor�ta�lity� in� gram� po�si�ti�ve,� and� gram� ne�ga�ti�ve
bac�te�re�mi�a�was�28.9%,�and�20.3%�res�pec�ti�vely
but�this�dif�fe�ren�ce�was�not�sta�tis�ti�cally�sig�ni�fi�cant
(p>�0.05)�(Tab�le�1).

When�con�si�de�ring�to�tal�109�ca�ses�with�sep�sis
68�(62%)�of�the�pa�ti�ents�we�re�ma�le;�41(38%)�of
them�we�re�fe�ma�le.�This�dif�fe�ren�ce�was�fo�und�sta-
tis�ti�cally�sig�ni�fi�cant�(p<�0.001).�The�me�an�age�of
the�pa�ti�ents�was�60.0�±�18.4�(18-93).�Ni�nety�one

Infectious�Diseases Turan�et�al

Gram (+) Bacteremia Gram (-) Bacteremia

n % n %

The  origin of the bacteremia Respiratory 18 (40) 21 (33)

Genitourinary 1 (2) 27 (42)*

Vascular catheter 14 (31)* 1 (2)

The source of the bacteremia Hospital 27 (60) 37 (58)

Community 18 (40) 27 (42)

Hypothermia 5 (11) 2 (3)

Appropriate antibiotherapy 33 (73) 50 (78)

Shock 10 (22) 15 (23)

MODS 5 (11) 6 (9)

DIC 9 (20) 11 (17)

Mortality 13 (29) 13 (20)

TABLE 1: Comparison of the features of the patients with gram positive and gram negative bacteremia.

*p< 0.05

MODS: Multiple Organ Dysfunction Syndrome, DIC: Disseminated Intravascular Coagulation.



(83.5%)�of�them�was�ol�der�than�40�ye�ars�old.�This
fin�ding� was� sta�tis�ti�cally� sig�ni�fi�cant� (p<� 0.001).
Hos�pi�tal� ac�qu�i�red� bac�te�re�mi�a� ac�co�un�ted� for
58.7%�of�the�to�tal�ca�ses,�and�this�was�fo�und�sta�tis-
ti�cally�sig�ni�fi�cant�(p<�0.001).�The�most�fre�qu�ent
ori�gin�of�in�fec�ti�on�in�com�mu�nity�ac�qu�i�red�bac�te�-
re�mi�a,�and�hos�pi�tal�ac�qu�i�red�bac�te�re�mi�a�we�re�ge�-
ni�to�u�ri�nary� system� in� the� ra�te� of� 33.3%,
res�pi�ra�tory�system�in�the�ra�te�of�45.3%�res�pec�ti�-
vely.�The�most�fre�qu�ent�iso�la�ted�agents�from�blo�-
od�cul�tu�res�in�com�mu�nity�ac�qu�i�red�bac�te�re�mi�a,
and�hos�pi�tal�ac�qu�i�red�bac�te�re�mi�a�was�E.�co�li,�and
S.�au�re�us�res�pec�ti�vely. Un�derl�ying�di�se�a�ses�we�re
in�Gro�up�I,�Gro�up�II,�and�Gro�up�II�I�in�the�ra�tes�of
2.8%,�39.4%,�and�57.8%�res�pec�ti�vely.�Un�derl�ying
di�se�a�se,�the�so�ur�ce�of�the�bac�te�re�mi�a,�and�ne�ut�-
ro�pe�ni�a�we�re�not�sta�tis�ti�cally�sig�ni�fi�cant�risk�fac-
tors�re�la�ted�with�the�de�ve�lop�ment�of�shock,�DIC,
and�MODS�(p>�0.05).�Sep�tic�shock�was�se�en�mo�-

re�fre�qu�ently�in�the�pa�ti�ents�with�ARDS,�MODS,
and�DIC�(p<�0.05).�

Cru�de�mor�ta�lity�of�the�pa�ti�ents�with�bac�te�-
re�mi�a�was�de�tec�ted�as�23�%.�Eva�lu�a�ti�on�of�the�risk
fac�tors�in�the�mor�ta�lity�is�pre�sen�ted�in�Tab�le�2.
Sta�tis�ti�cally�sig�ni�fi�cant�risk�fac�tors�re�la�ted�with
mor�ta�lity�we�re�de�tec�ted�as�old�age,�hypot�her�mi�-
a,�high�res�pi�ra�tory�ra�te,�high�le�vel�of�blo�od�ure�a,
hos�pi�ta�li�za�ti�on�in�the�in�ten�si�ve�ca�re�unit,�chan�-
ges�in�cons�ci�o�us�ness.�Mor�ta�lity�ra�te�in�the�pa�ti�-
ents� was� al�so� high� in� the� pa�ti�ents� with� shock,
MODS,�DIC,�re�nal�fa�i�lu�re,�and�ARDS�(p<�0.05).
Ap�prop�ri�a�te�an�ti�bi�o�tic�the�rapy�was�gi�ven�in�83
(76.1%)�of�all�the�pa�ti�ents.�The�ap�prop�ri�a�te�an�ti�-
bi�o�tic�the�rapy�was�in�hig�her�ra�te�(86%)�in�the�pa-
ti�ents�with�com�mu�nity�ac�qu�i�red�sep�sis�than�the
ones�with�hos�pi�tal�ac�qu�i�red�sep�sis�(68%).�This�re-
sult�was�fo�und�as�sta�tis�ti�cally�sig�ni�fi�cant�(p<�0.05).
Sep�tic�shock,�MODS,�and�DIC�was�se�en�in�the�pa-
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Risk factor Episode Mortality p

n n (%)

Sex Male 68 15 (22.1) Non-significant

Female 41 11 (26.8)

Unit Internal medicine 80 17 (21.3) Non-significant

Surgical 21 4 (19) Non-significant

Intensive care 8 5 (62.5) < 0.05

Source of bacteremia Hospital 64 17 (26) Non-significant

Community 45 9 (20) Non-significant

Type of bacteremia Gram (+) 45 13 (28.9) Non-significant

Gram (-) 64 13 (20.3) Non-significant

Underlying disease Group I 3 1 (33.3) Non-significant

Group II 43 11 (25.6) Non-significant

Group III 63 14 (22.2) Non-significant

Neutropenia Present 6 2 (33.3) Non-significant

Consciousness changes Present 36 21 (58.3) < 0.001

Shock Present 25 15 (60) < 0.001

MODS Present 11 9 (81.8) < 0.001

DIC Present 20 9 (45) < 0.05

Renal failure Present 22 12 (54.5) < 0.001

Hepatic failure Present 15 5 (33.3) Non-significant

ARDS Present 14 12 (85.7) < 0.001

Inappropriate antibiotherapy Present 26 15 (57.7) < 0.001

Infectious diseases consultation Present 43 15 (34.9) < 0.001

TABLE 2: Risk factors related with mortality due to the bacteremia.

ARDS: Acute Respiratory Distress Syndrome, MODS: Multiple Organ Dysfunction Syndrome, DIC: Disseminated Intravascular Coagulation.



ti�ents�with� inap�prop�ri�a�te� an�ti�bi�o�tic� the�rapy� in
hig�her� ra�tes� (p<� 0.05),� and� mor�ta�lity� was� al�so
high�in�the�se�pa�ti�ents�(p<�0.001).�The�ra�te�of�mor-
ta�lity�was�high�in�the�pa�ti�ents�gi�ven�inap�prop�ri�-
a�te� an�ti�bi�o�tic� the�rapy� (p<� 0.001).� The� ra�te� of
ap�prop�ri�a�te�an�ti�bi�o�tic�tre�at�ment�was�high�in�the
pa�ti�ents�who�we�re�se�en�by�an�in�fec�ti�o�us�di�se�a�ses
spe�ci�a�list�(p<�0.05).�The�mor�ta�lity�of�the�pa�ti�ents
we�re�high�in�pa�ti�ents�who�we�re�not�se�en�by�an
in�fec�ti�o�us�di�se�a�ses�spe�ci�a�list,�and�this�was�sta�tis�-
ti�cally�sig�ni�fi�cant�(p<�0.05).��Va�ri�ab�les�as�so�ci�a�ted
with�out�co�me�with�a�p�va�lu�e�<�0.05�in�the�uni�va�-
ri�a�te�analy�ses�and�va�ri�ab�les�con�si�de�red�cli�ni�cally
sig�ni�fi�cant�(age,�ap�prop�ri�a�te�an�ti�bi�o�tic�the�rapy,
se�ve�re�sep�sis,�un�derl�ying�di�se�a�se, hos�pi�ta�li�za�ti�on
in�the�in�ten�si�ve�ca�re�unit)�we�re�en�te�red�in�to�be-
gi�ning�of�the�step�wi�se�lo�gis�tic�reg�res�si�on�mo�dels
for�mor�ta�lity�to�iden�tify�in�de�pen�dent�risk�fac�tors.
Inap�prop�ri�a�te�an�ti�bi�o�tic� the�rapy,� se�ve�re� sep�sis,
old�age�was�fo�und�as�in�de�pen�dent�risk�fac�tors�in
mor�ta�lity� ac�cor�ding� to� the� lo�gis�tic� reg�res�si�on
analy�sis�(Tab�le�3).

DIS CUS SI ON

Se�ve�ral�bac�te�ri�a�are�res�pon�sib�le�for�the�eti�o�logy�of
the� sep�sis.� Alt�ho�ugh� the� strep�to�coc�ci,� and� the
staph�ylo�coc�ci�we�re�the�most�com�mon�ca�u�ses�of
bac�te�re�mi�a�be�fo�re�the�an�ti�bi�o�tic�era�gram�ne�ga�ti�-
ve�bac�te�ri�a�ha�ve�be�en�iso�la�ted�mo�re�fre�qu�ently�in
sep�sis�in�re�cent�ye�ars,�and�al�so�the�ra�te�of�gram
po�si�ti�ve�bac�te�ri�a�in�the�eti�o�logy�of�sep�sis�has�be�en
in�cre�a�sed�in�last�de�ca�de.10 As�the�ca�u�sa�ti�ve�agents
in�sep�sis�gram�ne�ga�ti�ve�bac�te�ri�a,�and�gram�po�si�ti�-
ve�bac�te�ri�a�has�be�en�re�por�ted�in�the�ra�tes�of�20-
64%,�and�27-74%�res�pec�ti�vely.1 We�fo�und�gram
ne�ga�ti�ve�bac�te�ri�a�in�the�ra�te�of�58.7%,�and�gram
po�si�ti�ve�bac�te�ri�a�in�the�ra�te�of�41.3%�in�our�study.
The�most�fre�qu�ently�iso�la�ted�pat�ho�gens�we�re�E.

co�li�(26.4%), and S. au�re�us�(22.9%).�In�the�study�of
Ge�er�des�et�al E. co�li (26.4%),�S. au�re�us�(18.9%),
and�ot�her�en�te�ric�ba�cil�li�(15.2%)�we�re�the�most
fre�qu�ent�agents�iso�la�ted�in�the�pa�ti�ents�with�sep-
sis.11 SENTRY�an�ti�mic�ro�bi�al�sur�ve�il�lan�ce�prog�ram
or�ga�ni�zed�in�25�uni�ver�sity�hos�pi�tals�of�Eu�ro�pe�in
the� ye�ars� of� 1997-1998� re�por�ted� the� S. au�re�us
(17.6�%),�co�a�gu�la�se�ne�ga�ti�ve�staph�ylo�coc�ci�(17.1
%),�and�ot�her�en�te�ric�ba�cil�li�(14.1%)�as�the�most
fre�qu�ent�mic�ro�or�ga�nisms�af�ter�the�E.�co�li in�sep-
sis.12

Mor�ta�lity�of�the�sep�sis�du�e�to�gram�po�si�ti�ve
bac�te�ri�a�was�re�por�ted�in�hig�her�ra�te�(25.5%)�than
the�gram�ne�ga�ti�ve�bac�te�ri�a�(18.3%)�in�a�study�ma�-
de�in�Ber�lin.11 In�anot�her�study�ma�de�abo�ut�hos-
pi�tal�ac�qu�i�red�sep�sis�mor�ta�lity�re�la�ted�with�gram
ne�ga�ti�ve�bac�te�re�mi�a,�and�gram�po�si�ti�ve�bac�te�re�-
mi�a�was�re�por�ted�as�26.2%,�and�11.6%�res�pec�ti�-
vely.4 Alt�ho�ugh�we�fo�und�the�ra�te�of�mor�ta�lity�in
sep�sis�re�la�ted�with�gram�po�si�ti�ve�bac�te�ri�a�was�fo�-
und�hig�her�than�the�gram�ne�ga�ti�ve�bac�te�ri�a�this
dif�fe�ren�ce�was�not�de�tec�ted�as�sta�tis�ti�cally�sig�ni�-
fi�cant.�Val�les�et�al�fo�und�that�the�sep�tic�shock�de-
ve�lop�ment�in�gram�ne�ga�ti�ve�bac�te�re�mi�a�was�mo�re
fre�qu�ent�than�the�gram�po�si�ti�ve�bac�te�re�mi�a�but
this�dif�fe�ren�ce�was�not�fo�und�in�the�stu�di�es�ma�de
by�Le�i�bo�vi�ci�et�al�and�Ge�er�des�et�al We�al�so�fo�und
that� the� comp�li�ca�ti�ons� such� as� sep�tic� shock,
MODS�and�DIC�de�ve�lo�ped�in�si�mi�lar�ra�tes�in�sep-
sis�du�e�to�gram�po�si�ti�ve�and�gram�ne�ga�ti�ve�bac�te�-
ri�a.4,11,13

The�mor�ta�lity�ra�te�of�to�tal�109�ca�ses�with�sep-
sis�was�fo�und�as�23%�in�our�study.�We�de�tec�ted
old�age,�hypot�her�mi�a,�high�res�pi�ra�tory�ra�te,�high
le�vel�of�blo�od�ure�a,�chan�ges�in�cons�ci�o�us�ness�sta-
tus,�de�ve�lop�ment�of�shock,�MODS,�DIC,�ARDS,
re�nal�fa�i�lu�re,�inap�prop�ri�a�te�an�ti�bi�o�tic�use,�ab�sen�-
ce�of�in�fec�ti�o�us�di�se�a�ses�con�sul�ta�ti�on�as�the�risk
fac�tors�re�la�ted�with�mor�ta�lity.�In�de�pen�dent�risk
fac�tors�re�la�ted�with�mor�ta�lity�we�re�fo�und�as�old
age,�se�ve�re�sep�sis,�and�inap�prop�ri�a�te�an�ti�bi�o�tic�use
by�lo�gis�tic�reg�res�si�on�analy�sis.�Sex,�un�derl�ying�di�-
se�a�se,�ne�ut�ro�pe�ni�a,�le�u�kocy�te,�throm�bocy�te�co�unt,
li�ver�fa�i�lu�re�was�not�fo�und�sta�tis�ti�cally�sig�ni�fi�cant
risk�fac�tors�in�mor�ta�lity.�Old�age�and�me�ta�bo�lic,
ne�op�las�tic,�and�im�mu�no�sup�pres�si�ve�di�se�a�ses�pre-
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Risk factors OR 95% CI p 

Inappropriate antibiotherapy 8.62 2.55-29.1 < 0.05

Severe sepsis 5.97 1.89-18.81 < 0.05

Age 1.04 1.01-1.08 < 0.05

TABLE 3: Independent risk factors related with mortality.

OR: Odd’s ratio, CI: Confidence interval.
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dis�po�se�the�in�fec�ti�o�us�di�se�a�ses.�Se�ve�ral�stu�di�es�re-
la�ted�with�prog�no�sis�of�bac�te�re�mi�a�de�tec�ted�the
mor�ta�lity�ra�te�as�high�in�the�old�age�pa�ti�ents.2,4,14,15

So�me�aut�hors�did�not�find�such�a�re�la�ti�on.6,16 Mor-
ta�lity�was�de�tec�ted�in�high�ra�te�in�old�pa�ti�ents�in
our�study.�Pri�mary,�and�se�con�dary�hu�mo�ral�im-
mu�no�de�fi�ci�ency,�un�derl�ying�di�se�a�ses� in�old�age
pa�ti�ents�are�not�only�pre�dis�po�sing�fac�tors�in�bac-
te�re�mi�a�but�al�so�ca�u�ses�se�ve�re�out�co�me�and�in�cre�-
a�sed�mor�ta�lity.

Mic�ro�or�ga�nisms�ca�u�sing�bac�te�re�mi�a�dif�fers�ac-
cor�ding�to�the�hos�pi�tal�and�com�mu�nity�ac�qu�i�red
bac�te�re�mi�a.��The�eti�o�lo�gic�agents�of�hos�pi�tal�ac�qu�-
i�red�sep�sis�are�dif�fers�among�co�un�tri�es,�hos�pi�tals,
and�al�so�units�in�the�sa�me�hos�pi�tal.��

We�ins�te�in�et�al�re�por�ted�the�hos�pi�tal�ac�qu�i�red
bac�te�re�mi�a�in�the�ra�te�of�50%,�and�de�tec�ted�S.�au-
re�us,�CNS,�en�te�re�coc�cus�spe�ci�es,�P.�ae�ru�gi�no�sa,�and
ot�her� non�fer�men�ta�ti�ve� bac�te�ri�a� as� the� ca�u�sa�ti�ve
agents�in�hos�pi�tal�ac�qu�i�red�sep�sis.17 The�most�fre�qu�-
ent�agents�iso�la�ted�in�com�mu�nity�ac�qu�i�red�bac�te�-
re�mi�a�we�re S.�au�re�us,�S. pne�u�mo�ni�a�e,�E. co�li�and
ot�her�en�te�ric�ba�cil�li. E.�co�li and S.�au�re�us�we�re�fo�-
und�as�the�most�fre�qu�ent�agents�in�com�mu�nity�ac-
qu�i�red,� and� hos�pi�tal� ac�qu�i�red� bac�te�re�mi�a
res�pec�ti�vely�in�our�study.�The�mor�ta�lity�ra�te�is�hig�-
her�in�hos�pi�tal�ac�qu�i�red�bac�te�re�mi�a�than�com�mu�-
nity�ac�qu�i�red�bac�te�re�mi�a�ac�cor�ding�to�the�se�ve�ral
stu�di�es.6,17-19 We�did�not�find�any�dif�fe�ren�ce�bet�-
we�en�them.�Hig�her�mor�ta�lity�ra�te�was�de�tec�ted�in
the�pa�ti�ents�of�in�ten�si�ve�ca�re�unit�than�the�ones�in
sur�gery�and�in�ter�nal�units,�and�this�dif�fe�ren�ce�was
sta�tis�ti�cally�sig�ni�fi�cant�as�in�anot�her�study.16,18,20 A
lot�of�in�va�si�ve�pro�ce�du�res�per�for�med,�and�in�fec�ti�-
ons�with�an�ti�bi�o�tic�re�sis�tant�iso�la�tes�in�in�ten�si�ve�ca�-
re�unit�we�re�sug�ges�ted�fac�tors�as�the�ca�u�se�of�this
high�mor�ta�lity�ra�te.�

Body�tem�pe�ra�tu�re�ele�va�tes�in�most�of�the�pa-
ti�ents�with�sep�sis.�Hypot�her�mi�a�has�be�en�re�por�-
ted�as�2.8-8%�in�se�ve�ral�stu�di�es.6,17,20 We�fo�und
this�ra�te�as�6.4%,�and�hypot�her�mi�a�is�a�pre�dis�po�-
sing�fac�tor�in�in�cre�a�sing�mor�ta�lity�as�in�ot�her�stu�-
di�es.6,17,20 Whi�le� ne�ut�ro�pe�ni�a� is� an� im�por�tant
fac�tor�in�in�cre�a�sing�mor�ta�lity�in�so�me�stu�di�es�it
has�be�en�fo�und�in�sig�ni�fi�cant�in�our�study.4,6,14,17

Sep�tic�shock�de�ve�lop�ment�is�one�of�the�most�se-
ve�re�comp�li�ca�ti�ons�in�bac�te�re�mi�a.�The�ra�te�of�sep-
tic�shock�has�be�en�re�por�ted�as�10.5%�and�20.9%
by�Le�i�bo�vi�ci,�and�Go�gos�res�pec�ti�vely.13,15 Uzun�et
al fo�und�this�ra�te�as�19.5�%�in�gram�ne�ga�ti�ve�bac-
te�re�mi�a.6 The�sep�tic�shock�was�de�tec�ted�in�the�ra�-
te�of�22.9%� in�our�pa�ti�ents.�Le�i�bo�vi�ci� et� al al�so
fo�und�that�re�nal�fa�i�lu�re,�ARDS,�MODS,�DIC,�he-
pa�tic�fa�i�lu�re�comp�li�ca�ti�ons�we�re�se�en�mo�re�fre�qu�-
ently�in�the�pa�ti�ents�with�sep�tic�shock.13 We�al�so
fo�und�sa�me�comp�li�ca�ti�ons�exc�lu�ding�he�pa�tic�fa�i�-
lu�re�in�high�ra�te�in�the�se�pa�ti�ents.�Sep�tic�shock�in-
cre�a�ses�the�mor�ta�lity�ra�te�sig�ni�fi�cantly,�and�has
be�en�re�por�ted�as�56-82%.4,13,16,20 We�al�so�de�tec�ted
this�da�ta�in�our�study.�DIC�is�anot�her�se�ve�re�com-
p�li�ca�ti�on�of�the�bac�te�re�mi�a.�Its�ra�te�is�5%�in�hos-
pi�tal�ac�qu�i�red�bac�te�re�mi�a�ac�cor�ding�to�re�port�of
Val�les�et�al,�and�37%�ac�cor�ding�to�the�Go�gos�et
al.4,15 We�de�tec�ted�this�ra�te�as�18.3%�in�to�tal�109
ca�ses�with�hos�pi�tal,�and�com�mu�nity�ac�qu�i�red�sep-
sis.�Sep�sis�is�se�en�ra�rely�in�he�althy�pe�op�le.�The�re
is�usu�ally�a�pre�dis�po�sing�fac�tor�or�an�un�derl�ying
di�se�a�se.�Un�derl�ying�di�se�a�se�has�be�en�re�por�ted�as
an�im�por�tant�fac�tor�in�prog�no�sis�of�bac�te�re�mi�a.
Mor�ta�lity�ra�te�was�fo�und�as�sig�ni�fi�cantly�high�in
the�pa�ti�ents�who�we�re�in�the�gro�ups�of�di�se�a�ses
that�we�re�ra�pidly�fa�tal,�and�fa�tal�in�the�end�ac�cor�-
ding�to�the�McCa�be�and�Jack�son�cri�te�ri�a�in�se�ve�-
ral�stu�di�es�per�for�med�in�1965-1968,�1983-1986,
and�1998�the�prog�no�sis.17,20,21 Anot�her�study�from
Tur�key�and�we�did�not� find�a� re�la�ti�ons�hip� li�ke
tho�se�fin�dings.6

Be�si�des�prompt�di�ag�no�sis,�and�tre�at�ment�of�the
sep�sis,� so�ur�ce� of� the� sep�sis,� pro�bab�le� ca�u�sa�ti�ve
agents,�and�an�ti�bi�o�tic�sus�cep�ti�bi�lity�of�the�se�agents
we�re� im�por�tant� fac�tors� in� the�ac�cu�ra�te�ma�na�ge�-
ment�of�the�the�rapy.�Ap�prop�ri�a�te�an�ti�bi�o�tic�the�r-
apy�ac�co�unts�for�the�ma�jor�ro�le�in�the�suc�cess�ful
tre�at�ment�of�the�sep�sis.6,9,17,22,23 The�ra�te�of�the�pa-
ti�ents�gi�ven�ap�prop�ri�a�te�an�ti�bi�o�tic�the�rapy�was�sig-
ni�fi�cantly� high� in� the� ones� who� we�re� se�en� by
in�fec�ti�o�us�di�se�a�ses�spe�ci�a�list,�and�di�ag�no�sed�as�com-
mu�nity�ac�qu�i�red�bac�te�re�mi�a.�Be�ca�u�se�the�an�ti�bi�o�-
tic� re�sis�tan�ce� ra�te� of� the� eti�o�lo�gic� agents� in
com�mu�nity�ac�qu�i�red�bac�te�re�mi�a�is�lo�wer�than�hos-
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pi�tal�ac�qu�i�red�bac�te�re�mi�a.22 In�hos�pi�tal�ac�qu�i�red
bac�te�re�mi�a�the�pro�bab�le�eti�o�lo�gic�agents,�and�an�ti�-
bi�o�tic�re�sis�tan�ce�pat�tern�is�con�si�de�red�bet�ter�by�an
in�fec�ti�o�us�di�se�a�ses�spe�ci�a�list.�The�sig�ni�fi�cantly�high
ra�te�of�mor�ta�lity,�de�ve�lop�ment�of�shock,�MODS,
and�DIC�in�the�pa�ti�ents�of�sep�sis�with�inap�prop�ri�a�-
te�an�ti�bi�o�tic�the�rapy�shows�that�ap�prop�ri�a�te�an�ti�-
bi�o�tic� the�rapy� is� very� im�por�tant� in� bac�te�ri�e�mic
pa�ti�ents.���

CONC LU SI ONS

Sep�sis�is�a�cli�ni�cal�pro�cess�with�high�mor�ta�lity,�and
mor�bi�dity�and�its�mor�ta�lity�dec�re�a�ses�with�prompt
di�ag�no�sis,�and�tre�at�ment.�Early�di�ag�no�sis,�iso�la�ti�on
of�the�ca�u�sa�ti�ve�agent�of�the�bac�te�re�mi�a,�and�de�tec-
ti�on�of�the�an�ti�mic�ro�bi�al�sus�cep�ti�bi�lity�we�re�the
im�por�tant�fac�tors�in�the�ma�na�ge�ment�of�the�the�r-
apy,�and�sur�vi�val�in�sep�sis.
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