
ithin the last two decades the incidence of nosocomial fungal
infections among intensive care unit (ICU) patients has a ten-
dency to increase.1-3 Candida species are the most frequently
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Risk Factors for Mortality in
Fungal Infections

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  This study ai med to in ves ti ga te the fre qu ency of fun gal in fec ti ons in our
intensive care unit (ICU) and the risk fac tors di rectly as so ci a ted with mortality. MMaatteerriiaall  aanndd  MMeett  --
hhooddss::  The da ta of 625 pa ti ents ad mit ted to the Me di cal ICU bet we en 2003 and 2006 were re vi e wed
ret ros pec ti vely. RRee  ssuullttss::  The percentage of patients with at least once fungal isolation was 11% (n=
73). Fungal species were isolated from blood samples (n= 35), urine (n= 28), deep tracheal aspirate
(DTA, n= 40) and catheters (n= 14). The association between the localization of fungal infection and
mortality was examined and a significant correlation between fungemia and mortality was found
(p= 0.002); however, the correlation between mortality and fungal isolation from urine, DTA and
catheters was not significant (p> 0.05). Multivariate logistic regression analysis to detect the factors
for mortality in patients with isolated fungal species revealed that mortality was 5.2 times more
frequent among fungemic patients in comparison to other groups (confidence interval: 1.11-25
p=0.036). CCoonncc  lluu  ssii  oonn::  In ICU patients, fungemia itself had a direct correlation with mortality. The
goal of treatment should be the early detection of fungemia and reducing mortality with the initi-
ation of the therapy as early as possible. 

KKeeyy  WWoorrddss::  Fun ge mi a; risk fac tors; hos pi tal mor ta lity

ÖÖZZEETT    AAmmaaçç::  Son yıl lar da yo ğun ba kım üni te le rin de man tar en fek si yon la rı gi de rek art mak ta dır. Bu
ça lış ma nın ama cı, yo ğun ba kım üni te miz de kar şı la şı lan man tar en fek si yon la rı nın sık lı ğı nı sap ta mak
ve iliş ki li risk fak tör le ri ni be lir le mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Mar ma ra Üni ver si te si Tıp Fa kül te si,
Da hi li ye Yo ğun Ba kım Üni te sin de, 2003-2006 yıl la rı ara sın da 625 has ta ret ros pek tif ola rak in ce -
len di. BBuull  gguu  llaarr::  Ça lış manın so nun da 73 has ta da man tar üre me si ne rast lan dı. Has ta la rın 35’in de
kan da üre me, 28’in de id rar da üre me, 40’ın da de rin tra ke al as pi ras yon (DTA) ör ne ğin de üre me ve
14’ün de ka ta ter de man tar üre me si tes pit edil di. Man tar en fek si yo nu nun sap tan dı ğı yer ve mor ta li -
te iliş ki si ne ba kıl dı ğın da, fun ge mi is ta tis tik sel ola rak mor ta li te ile doğ ru dan iliş ki li bu lun du (p=
0.002). DTA, id rar ve ka te ter de man tar tür le ri nin sap tan ma sı nın mor ta li te ile is ta tis tik sel iliş ki si
gös te ri le me di (p> 0.05). Man tar tür le ri nin izo le edil di ği has ta lar da mor ta li te ye et ki eden fak tör le -
rin çok de ğiş ken li lo jis tik reg res yon ana li zi ile in ce len me sin de, fun ge mi sap ta nan has ta lar da, di -
ğer le ri ne gö re mor ta li te ora nı nın 5 kat da ha faz la ol du ğu be lir len di (p= 0.036). Ge niş spek t rum lu
an ti bi yo tik kul la nı mı, kan dı şın da ki yer ler den man tar üre me le ri, yaş, APAC HE II de ğe ri, he mo di -
ya liz ve yo ğun ba kım da ya tış sü re si nin mor ta li te ye et ki si gös te ri le me di. SSoo  nnuuçç::  Özel lik le fun ge mi,
yo ğun ba kım has ta la rın da mor ta li te ye doğ ru dan et ki li dir. Fun ge mi nin er ken ta nı sı er ken te da vi yi
sağ la ya rak mor ta li te ar tı şı nı ön le ye bi lir. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Fun ge mi; risk fak tör leri; has ta ne mor ta li te si
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iso la ted fun gal pat ho gens in ICUs.1,4 This in cre a -
se was de mons tra ted in US, Eu ro pe and in many
ot her co un tri es all aro und the world.5 The most
fre qu ently iso la ted sub gro up is Can di da al bi cans;
ho we ver, the in ci den ce of To ru lop sis glab ra ta and
Can di da tro pi ca lis is sug ges ted to be as so ci a ted
with in cre a sing fre qu ency of comp li ca ti ons and
mor ta lity.  

Se ve ral stu di es de mons tra ted the risk fac tors
for fun gal in fec ti ons. The se we re ne ut ro pe ni a,
length of stay in ICU, in tra vas cu lar cat he ters, ma-
lig nancy, sur gi cal ope ra ti on, an ti bi o tics, che mot -
he rapy and ste ro id use.6,7 Cheng, et al.
ret ros pec ti vely stu di ed the risk fac tors in pa ti ents
with can di de mi a as so ci a ted with mor ta lity. Mul ti -
va ri a te analy sis de mons tra ted that, only Acu te
Physi o logy and Chro nic He alth Eva lu a ti on (APAC -
HE) II sco re was cor re la ted with mor ta lity among
pa ti ents with can di de mi a.8 Ho we ver, the at tri bu -
tab le mor ta lity for can di de mi as was not de ta i led in
pre vi o us stu di es.9 In this study, we ai med to de -
mons tra te the fac tors as so ci a ted with mor ta lity
among pa ti ents with fun gal in fec ti on in our in ten -
si ve ca re unit. 

MA TE RI AL AND MET HODS

The pa ti ents ad mit ted to the me di cal ICU of Mar-
ma ra Uni ver sity Fa culty of Me di ci ne Hos pi tal bet -
we en 2003 and 2006 we re re vi e wed ret ros pec ti vely.
The pa ti ents with iso la ted fun gus spe ci es from blo -
od, uri ne, de ep trac he al as pi ra te or cat he ters du ring
the ir stay in the ICU we re inc lu ded. The pa ti ents
mo ni to red in ICU for at le ast 48 ho urs we re inc lu -
ded. An ti bi o tic use, age, he mo di aly sis, in tra vas cu lar
cat he ter, length of stay in ICU, mec ha ni cal ven ti la -
ti on and APAC HE II sco re du ring ad mis si on we re
do cu men ted.

Fun ge mi a was de fi ned as the iso la ti on of one
fun gus spe ci es at le ast on ce from the blo od cul tu re.
No so co mi al fun ge mi a was de fi ned as fun gal in fec -
ti on 72 ho urs af ter ad mis si on to the ICU. For mic -
ro bi o lo gic cul tu re and exa mi na ti on, 5 cm dis tal
seg ments of in tra vas cu lar cat he ters we re sent to the
la bo ra tory in ste ri le con di ti ons. Af ter 48 ho urs of
in cu ba ti on on blo od agar, co lony co unt was per for -
med. 

Sta tis ti cal Analy sis

Da ta we re analy zed using Sta ta Sta tis ti cal Soft wa re,
ver si on 9.0 (STA TA cor po ra ti on, Te xas, USA). Pro-
por ti on com pa ri sons for ca te go ri cal va ri ab les we re
do ne using chi-squ a re tests, alt ho ugh Fis her’s exact
test was used when da ta we re spar se. Sig ni fi can ce
was set at p< 0.05 using two-si ded com pa ri sons. Lo-
gis tic reg res si on analy sis was per for med to de tect the
pa ra me ters for mor ta lity. The va ri ab les of length of
stay, car be pe nem use, fun ge mi a, de vi ce uti li za ti on
we re inc lu ded in the mul ti va ri ab le mo del.  

RE SULTS

A to tal of 625 pa ti ents ad mit ted to the ICU we re
re vi e wed and 76 we re inc lu ded in the study. The
de mog rap hic cha rac te ris tics of 76 pa ti ents who had
any fun gal in fec ti on we re lis ted in Tab le 1. 

Fun gal spe ci es we re iso la ted from blo od sam-
p les (n= 35), uri ne (n= 28), de ep trac he al as pi ra te
samp les (n= 40) and cat he ters (n= 14).

The most com mon fun gal pat ho gen was C. al-
bi cans. Ove rall 82% of blo od cul tu res (29/35) and
82% of uri ne cul tu res (23/28) yi el ded C. al bi cans.
C. al bi cans was the most com mon fun gal iso la te in
de ep trac he al as pi ra ti on samp les and in tra vas cu lar
cat he ters (85% and 86% res pec ti vely). Iso la ted fun-
gal spe ci es we re sum ma ri zed in Tab le 2.  

A sig ni fi cant as so ci a ti on bet we en fun ge mi a
and mor ta lity was de tec ted (p= 0.002). Among the
fa tal ca ses, 76% re ce i ved no nin va si ve mec ha ni cal
ven ti la ti on (NIMV), whe re as 91% re ce i ved in va si -
ve mec ha ni cal ven ti la ti on (IMV).
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n= 73 (%)
Females 38     (52)

Mean age (standart deviation) 64     (15)

Underlying diseases

Cardiovascular diseases 39     (53)

Malignities 17     (23)

Renal diseases 7     (10)

Pulmonary diseases 9     (12)

Mean APACHE on admission (standard deviation) 23     (6)

Length of stay (standard deviation) 20     (15)

TABLE 1: Demographic characteristics of the patients.



The re was no sig ni fi cant as so ci a ti on bet we en
mor ta lity and fun gal iso la ti on from uri ne, DTA or
cat he ter (p> 0.05, Tab le 3). 

In mul ti va ri a te lo gis tic reg res si on analy sis of
pa ti ents with fun gal in fec ti on, mor ta lity was 5.2 ti -
mes mo re fre qu ent among pa ti ents with fun ge mi a
com pa red to tho se wit ho ut (con fi den ce in ter val=
1.11-25, p= 0.036, Tab le 4). 

DIS CUS SI ON
This study sho wed that among many risk fac tors,
fun ge mi a it self was di rectly as so ci a ted with mor-
ta lity. The most com mon fun gal spe ci es in our
ICU was C. al bi cans. The re fo re, the early di ag no -
sis of fun ge mi a and ini ti a ti on of the rapy so on is
an im por tant me a su re to dec re a se the ra te of mor-
ta lity. 

Con si de ring no so co mi al in fec ti ons, fun ge-
mic in fec ti ons are among the most im por tant ca -
u ses of mor bi dity and mor ta lity.1-4 C. spe ci es are
the fo urth most fre qu ently iso la ted pat ho gen in
ICUs.4 The re vi ew of re cords of 625 pa ti ents ad-

mit ted to the ICU bet we en 2003 and 2006 re ve -
a led that in 73 pa ti ents (11%) a fun gal spe ci es
was iso la ted at le ast on ce. Stu di es de mons tra ted
the gra du al in cre a se of fun gal in fec ti ons in ICU
sin ce 1980. Si mi lar re sults we re ob ta i ned in stu -
di es con duc ted in Tur key.10 The most com mon
fun gal spe ci es is C. al bi cans, fol lo wed by ot her C.
spe ci es. The fre qu ency of iso la ti on for C. al bi cans
was 83-86% in our study. 

Pre vi o us stu di es sho wed that in va si ve can di -
di a sis had the hig hest mor ta lity and iso la ti on of
Can di da from ot her ana to mi cal re gi ons was a risk
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Blood Urine Deep Tracheal Aspirate Catheters

n= 35      (%) n= 28      (%) n= 40       (%) n= 14       (%)

Candida albicans 29 (83) 23 (82) 34 (85) 12 (86)

Candida kefyr 3 (9) - 6 (15) 4 (29)

Candida tropicalis 3 (9) 3 (11) 4 (10) 2 (14)

Candida glabrata 5 (14) 1 (4) 3 (8) 1 (7)

Candida parapsilosis 1 (3) 3 (11) 2 (5) -

Trichosporon spp. 2 (6) 1 (4) 2 (5) -

Aspergillus spp. 2 (6) - 3 (8) 1 (7)

TABLE 2: Isolated fungus species.

Isolated Fungus Species Fatality

n= 73 n= 34 (%) p

Blood 35 (48) 23 (68) 0.002

Deep tracheal aspirate 40 (55) 16 (47) 0.170

Urine 28 (38) 14 (41) 0.706

Catheter 14 (19) 8 (24) 0.253

TABLE 3: Location of fungal infection and its 
association with fatality.

Odds ratio Confidence interval p

Carbapenem use 1.58 0.36-6.83 0.540

Fungemia 5.2 1.11-25 0.036

Device use

Urinary catheter 2.19 0.54-8.93 0.270

Invasive mechanical ventilation 4.15 0.29-57.87 0.290

Non-invasive mechanical ventilation 0.24 0.01-3.8 0.31

Central venous catheter 1.79 0.17-18.46 0.624

Length of stay 0.98 0.94-1.03 0.693

APACHE score on admission 1.04 0.93-1.17 0.417

TABLE 4: Multivariate analysis for the fatality among the patients with fungal infection.



fac tor for in va si ve can di di a sis.11 Al so iso la ti on from
two or mo re dif fe rent lo ca ti ons and fun ge mi a we -
re as so ci a ted with hig her mor ta lity in com pa ri son
to iso la ti on from only one ana to mi cal re gi on. Ho -
we ver, no sing le si te of iso la ti on is su pe ri or to ot h-
ers in pre dic ting which pa ti ents are li kely to
de ve lop syste mic in fec ti on.12 In our study, we stu -
di ed the as so ci a ti on bet we en the lo ca ti on of iso la -
ti on and mor ta lity and only fun ge mi a was
as so ci a ted with mor ta lity.  Mor ta lity ra tes we re
65% for fun ge mi a, 40% for de ep trac he al iso la ti on,
50% for uri ne iso la ti on and 57% for cat he ter iso la -
ti on.  

Gra du al in cre a se in the in ci den ce of fun gal
in fec ti ons in re cent ye ars and the ir as so ci a ti on
with high mor ta lity ra i sed a ne ed to de tect the
risk fac tors re la ted to fun gal in fec ti on. Pre vi o us
stu di es de mons tra ted that bro ad spec trum an ti bi -
o tic use, cor ti cos te ro id use, che mot he rapy, ma lig -
nancy, ne ut ro pe ni a, se ri o us sur gi cal in ter ven ti on
and burns we re the risk fac tors as so ci a ted with
fun gal in fec ti ons.6,7 Al so Swan-Ganz and CVP cat -
he ter use, to tal pa ren te ral nut ri ti on and mec ha ni -
cal ven ti la ti on we re sug ges ted to be as so ci a ted
with in cre a sed risk of fun gal in fec ti ons.6,7 In so me
stu di es, even hos pi ta li za ti on or ad mis si on to ICU
alo ne we re re por ted as risk fac tors.1,13-15 In our
study, in pa ti ents with iso la ted fun gal in fec ti ons,
lo gis tic reg res si on analy sis of fac tors as so ci a ted
with mor ta lity re ve a led that mor ta lity ra te was 5-
fold hig her in pa ti ents with fun ge mi a in com pa ri -
son to ot hers.

Bro ad spec trum an ti bi o tic use, iso la ti on of the
fun gus from de ep trac he al as pi ra te, uri ne and cat -
he ters, age, APAC HE II sco re, he mo di aly sis, mec -
ha ni cal ven ti la ti on and length of stay in ICU in
pa ti ents with fun gal iso la ti on we re not sig ni fi cantly
as so ci a ted with in cre a sed mor ta lity. In the study of

Cheng et al inc lu ding 78 pa ti ents with can di de mi -
a, fac tors as so ci a ted with mor ta lity we re stu di ed
and APAC HE II sco re was as so ci a ted with mor ta -
lity.8

Non-in va si ve mec ha ni cal ven ti la ti on was fo -
und to ha ve pro tec ti ve ef fect on fun gal in fec ti ons.
Among the fa tal ca ses, 76% re ce i ved NIMV, whe -
re as 91% re ce i ved IMV. So me pa ti ents re ce i ved
both in va si ve and non-in va si ve mec ha ni cal ven ti -
la ti on. 

Non-in va si ve ven ti la ti on pro vi des ven ti la ti on
wit ho ut using en dot rac he al in tu ba ti on and in re-
cent ye ars its use has be en in cre a sing gra du ally in
ICU units. Non-in va si ve ven ti la ti on might dec re a -
se the fre qu ency of both no so co mi al pne u mo ni a
and no so co mi al in fec ti ons in com pa ri son to en dot -
rac he al in tu ba ti on.16,17 This may ac co unt for the
pro tec ti ve ef fect of non-in va si ve ven ti la ti on de -
mons tra ted in our study.

In ICU with fun gal in fec ti on, early di ag no -
sis and tre at ment of fun ge mi a, as a fac tor di rectly
as so ci a ted with mor ta lity, is par ti cu larly im por -
tant. In a study, can di de mi a pa ti ents with tre at -
ment ini ti a ted wit hin the first 48 ho urs had a
ten dency to ha ve hig her sur vi val ra tes in com pa -
ri son to tho se with ini ti a ti on of tre at ment af ter
48 ho urs but the dif fe ren ce bet we en the two gro -
ups was not sig ni fi cant.18 The early mar kers of in-
va si ve fun gal in fec ti ons we re stu di ed and the
num ber of stu di es on this is su e has be en in cre a -
sing gra du ally but the re is no mar ker on ro u ti ne
cli ni cal use cur rently.19,20

In conc lu si on, fun ge mi a by it self was de mon-
s tra ted to be di rectly as so ci a ted with fa ta lity
among ICU pa ti ents. Early di ag no sis and tre at -
ment of fun ge mi a is cri ti cal to dec re a se the ra te of
fa ta lity.
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