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An Overall View on Nosocomial
Infections in an Intensive Care Unit

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  The purpose of this study was to determine the pathogenic agents in nosocomial in-
fections and measure their antimicrobial sensitivity in the intensive care unit. MMaatteerriiaall  aanndd  MMeetthhooddss::  Be-
tween January and October 2007, 250 patients were examined in the intensive care unit of the 1st Internal
Medicine Department of Atatürk Training and Research Hospital, which was opened in January 2007. Ac-
tive and prospective surveillance method based on laboratory data and patients’ diagnosis was used for 95 of
these patients with hospital-acquired infections. RReessuullttss:: During the study period, 137 infection episodes
were determined in 95 patients with a diagnosis of nosocomial infections according to the criteria of Cen-
ters for Disease Control (CDC). The infection rate was 38%. Urinary tract infection was the most common
infection followed by pneumonia and bacteremia. All patients with urinary tract infection had urinary
catheterization, 42.5% of the patients with pneumonia had mechanical ventilation and 68.4% with primary
bacteremia had central intravenous catheterization. In these infections, 59.1% of the isolated pathogens were
gram-negative bacilli, 38.6% were gram-positive bacteria and the remaining 2.1% were Candida spp. Es-
cherichia coli, S. aureus, P. aeruginosa and coagulase-negative staphylococci were the most common
pathogens identified. In urinary tract infections E. coli and in pneumonia and bacteremia S. aureus was the
most common responsible pathogen. Among the gram-positive bacteria and gram-negative bacilli, high an-
timicrobial resistance was observed. Resistance to teicoplanin was 14.6% and linezolid was 11.1%, in S. au-
reus, whereas resistance to ciprofloxacin was 88.8% and vancomycin was 11.1% in Enterococcus spp.
Imipenem was determined as the most effective agent against the isolated gram-negative bacteria, fol-
lowed by cefepime, however, 16.6% of the Acinetobacter spp. and 17.6% of the P. aeruginosa were re-
sistant to imipenem. CCoonncclluussiioonn:: In order to prevent or reduce the nosocomial infections, surveillance
methods must be carried out in intensive care units and in the entire hospital.

KKeeyy  WWoorrddss::  Intensive care units; cross infection; anti-bacterial agents

ÖÖZZEETT  AAmmaaçç::  Bu çalışmada, yoğun bakım ünitemizdeki nozokomiyal enfeksiyonların patojen tiplerini
belirlemek ve antibiyotik duyarlılıklarını ölçmek amaçlandı. GGeerreeçç  vvee  YYöönntteemmlleerr::  Atatürk Eğitim ve
Araştırma Hastanesi’nin Ocak 2007 tarihinde hizmete açılan 1. Dahiliye Kliniği Yoğun Bakım Ünitesinde,
Ocak-Ekim 2007 tarihleri arasında toplam 250 hasta takip edildi. Bu hastalardan hastane enfeksiyonu tanısı
alan 95 hasta için aktif, ileriye dönük, hasta ve laboratuar bulgularına dayalı sürveyans metodu kullanıldı.
BBuullgguullaarr::  Çalışma sürecinde Hastalık Kontrol ve Önleme Merkezi (CDC) kriterlerine uygun olarak
nozokomiyal enfeksiyon teşhisi konulan 95 hastada 137 enfeksiyon atağı tespit edildi. Enfeksiyon oranı %38
olarak bulundu. Üriner sistem enfeksiyonu en sık görülen enfeksiyon iken, bunu pnömoni ve bakteriyemi
takip etti. Üriner sistem enfeksiyonu saptanan hastaların %100’ünde üriner kateterizasyon, pnömoni saptanan
hastaların %42.5’inde mekanik ventilasyon ve primer bakteriyemi saptanan hastaların %68.4’ünde santral
venöz kateter kullanımı vardı. Bu enfeksiyonlardan izole edilen patojenlerin %59.1’i gram negatif basil,
%38.6’sı gram pozitif bakteri ve %2.1’i kandida türü mantarlardı. En sık Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa ve koagülaz negatif stafilokoklar tespit edildi. Üriner sistem
enfeksiyonlarında E.coli; pnömoni ve bakteriyemide S. aureus en sık gözlenen sorumlu patojenlerdi. Hem
gram pozitif hem de gram negatif bakterilerde yüksek oranda antibiyotik direnci saptandı. S. aureus’ların
%14.2’sinde teikoplanine ve %11.1’inde linezolide, Enterococcus türlerinin %88.8’inde siprofloksasine ve
%11’inde vankomisine direnç saptandı. İzole edilen gram negatif bakterilere karşı imipenem ve sefepim en
etkin ajanlar olarak tespit edildi, ancak Acinetobacter suşlarının %16.6’sı ve P. aeruginosa suşlarının %17.6’sı
imipeneme dirençliydi. SSoonnuuçç::  Hastane enfeksiyonlarını önlemek ya da azaltmak amacıyla başta yoğun
bakımlar olmak üzere tüm hastane bünyesinde sürveyans çalışmalarına yer verilmelidir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Yoğun bakım üniteleri; çapraz enfeksiyon; antibakteriyel ajanlar
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lt ho ugh no so co mi al in fec ti ons can be se en
in every unit of a hos pi tal, they are mo re
com mon in in ten si ve ca re units and they

ca u se hig her mor bi dity and mor ta lity. Usually pne -
u mo ni a is the most com mon in fec ti on and uri nary
tract and ot her in fec ti ons fol low it.

The pur po se of this study is to de ter mi ne the
pat ho genic agents of no so co mi al in fec ti ons and
me a su re the ir an ti bi o tic sen si ti vity in our in ten si -
ve ca re unit pa ti ents.

Hos pi tal-ac qu i red in fec ti ons are de fi ned as di s-
e a ses that are not in the in cu ba ti on sta ge at the ti -
me of ad mis si on and ap pe ar af ter 48-72 ho urs of
hos pi tal stay or in fec ti ons which be gin in hos pi tal,
but be co me vi sib le af ter disc har ge.1,2

Hos pi tal-ac qu i red in fec ti ons are cru ci al prob-
lems in our co untry as in the rest of the world. The
in ci den ce ran ges bet we en 5-15%.2,3 Be si des caus-
ing increased mor ta lity and mor bi dity, hos pi tal-
ac qu i red in fec ti ons ca u se pro lon ga ti on of hos pi tal
stay and in cre a se in tre at ment costs.4,5 In the USA,
a new in fec ti on ari ses in al most 5% of the in pa ti -
ents, and every ye ar, abo ut 2 mil li on new no so co -
mi al in fec ti ons are re por ted that le ad to ad di ti o nal
2 bil li on USD tre at ment cost.6

Hos pi tal-ac qu i red in fec ti ons are se en at va ri o -
us ra tes in all units of the hos pi tals with hig her ra -
tes in pa ti ents sta ying in the in ten si ve ca re units.
Alt ho ugh the se pa ti ents cons ti tu te 10-15% of all
the in pa ti ents, 25% of all hos pi tal-ac qu i red in fec ti -
ons as well as 45% of all no so co mi al pne u mo ni a
and bac te re mi as are ob ser ved in in ten si ve ca re
units.7,8 In va si ve di ag nos tic and the ra pe u tic pro ce -
du res, im pa ir ment of host de fen se du e to un derl -
ying di se a se, inap prop ri a te an ti bi o tic use and the
type of in ten si ve ca re unit are the influential fac-
tors in no so co mi al in fec ti ons at var ying deg re -
es.8

Alt ho ugh in fec ti on ra tes dif fer with respect to
the type of the in ten si ve ca re unit, pul mo nary and
uri nary system in fec ti ons are the most com mon in-
fections, and ot hers fol low them.9-11 The fre qu ency
of mic ro or ga nisms ca u sing hos pi tal-ac qu i red in fec-
ti ons and the ir sen si ti vity to an ti bi o tics al ter bet -
we en hos pi tals and among dif fe rent units of the

same hospital. Besides, some differences occur wit -
hin the sa me hos pi tal over ti me. Fac tors res pon sib -
le for hos pi tal-ac qu i red in fec ti ons show dif fe rent
cha rac te ris tics such as ou ter fac tors, and re sis tan ce
to the se fac tors de ve lops mo re qu ickly. As a re sult,
mul tip le re sis tant bac te ri a are mo re frequently ob-
ser ved wit hin the hos pi tal. In the fu tu re, an in cre -
a se in hos pi tal-ac qu i red in fec ti ons is ex pec ted.12,13

In 1958, Ame ri can Hos pi tal As so ci a ti on
(AHA) dec la red the necessity of es tab lis hing a
“Hos pi tal In fec ti on Con trol Com mit te e ” in each
hos pi tal in or der to mi ni mi ze the no so co mi al in-
fec ti ons.14 A tra i ning prog ram for in fec ti on con trol
nur ses was de ve lo ped by Cen ters for Di se a se Con-
trol (CDC) with con se qu ent Com pre hen si ve Hos pi-
tal In fec ti ons Pro ject (CHIP) and Na ti o nal
No so co mi al In fec ti ons Study (NNIS) in which the
ba sic con cepts we re de ter mi ned, the sig ni fi can ce
of no so co mi al in fec ti ons was des cri bed and the po-
si ti ons of “Hos pi tal Epi de mi o lo gis t” and “In fec ti on
Con trol Nur se ” we re cla ri fi ed.14 In the pro ject of
Study on the Ef fi cacy of No so co mi al In fec ti on Con-
trol (SE NIC) de ve lo ped by CDC, the im por tan ce of
sur ve il lan ce was ap pro ved, and no so co mi al in fec ti -
ons we re re por ted 32% less in hos pi tals using an
ac ti ve sur ve il lan ce prog ram com pa red with the
hos pi tals not using such a prog ram.15

Li ke wi se, such ac ti vi ti es star ted in the le a -
ders hip of Ha cet te pe Uni ver sity Me di cal Fa culty in
our co untry in 1984 and ot hers fol lo wed it.16

In this study, we in ves ti ga ted the hos pi tal-ac -
qu i red in fec ti ons in pa ti ents ad mit ted to our in ten-
si ve ca re unit with dif fe rent un derl ying di se a ses,
in fec ti on types with re la ted pat ho gens, an ti bi o tic
sen si ti vity/re sis tan ce and the risk fac tors fa ci li ta -
ting the se in fec ti ons. Our aim was to con tri bu te,
firstly to the pro per use of em pi ric an ti bi o tic the r-
apy by de ter mi ning the most fre qu ent pat ho gens
in our in ten si ve ca re unit, se condly to an ti bi o tic re-
sis tan ce to be ab le to bring re com men da ti ons on
dec re a sing the oc cur ren ce of re sis tant mic ro or ga -
nisms by pre ven ting un ne ces sary an ti bi o tic usa ge,
and thirdly to draw at ten ti on to the fre qu ency and
sig ni fi can ce of in ten si ve ca re unit hos pi tal-ac qu i -
red in fec ti on ra tes.
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MA TE RI AL AND MET HODS
PA TI ENTS

In this study, 250 in ten si ve ca re unit pa ti ents of in-
ter nal me di ci ne with dif fe rent un derl ying di se a ses
we re in ves ti ga ted pros pec ti vely for no so co mi al in-
fec ti ons by sur ve il lan ce. The in ten si ve ca re unit
was ope ned in Ja nu ary 2007, inc lu ded 10 beds and
was fully equ ip ped. The fol low-up period was bet -
we en Ja nu ary and the end of Oc to ber, in 2007.

Pa ti ents who had in fec ti ons de ve lo ped af ter 48
ho urs of ad mis si on to in ten si ve ca re unit and pa ti -
ents who had an in fec ti on that was de ve lo ped in a
fo cus ot her than the pri mary in fec ti on fo cus with
a dif fe rent agent we re con si de red to have no so co -
mi al infections and inc lu ded in the study. Pa ti ents
with signs of in fec ti on at ad mis si on or in fec ti ons
which exis ted be fo re ad mis si on but be ca me ap pa -
rent la ter we re con si de red as pri mary in fec ti ons
and we re not inc lu ded in the study. Additionally,
pa ti ents in whom no so co mi al in fec ti ons we re de-
tec ted, but the pat ho ge nic agents we re not iden ti -
fi ed in cli ni cal ma te ri als, we re not inc lu ded.

STUDY PRO TO COL

The study was per for med by ac ti ve and pros pec ti -
ve sur ve il lan ce ac cor ding to pa ti ents’ di ag no sis and
la bo ra tory da ta.17 No so co mi al in fec ti ons we re iden-
ti fi ed by CDC cri te ri a.18

In the sur ve il lan ce form, pa ti ent’s na me and
sur na me, pro to col number, age, gen der, so ci al in su -
ran ce, oc cu pa ti on, ad dress, ca u se of ad mis si on, star -
ting da te of in fec ti on, fo cus of in fec ti on, gro wing
pat ho gen mic ro or ga nism(s), type of in fec ti on, the -
rapy star ted on em pi ri cal ba sis, cul tu re(s), an ti bi o -
tic re gi men(s) after cul tu re re sults, in fec ti on
du ra ti on, in ter ven ti ons, du ra ti on of in ten si ve ca re
unit stay and fi nal sta tus of the pa ti ent at the end of
tre at ment we re re cor ded. Writ ten in for med con-
sent was ob ta i ned from all par ti ci pants.

Spe ci mens from pa ti ents with no so co mi al in-
fec ti on we re ob ta i ned each ti me the body tem pe -
ra tu re was at or abo ve 38oC. Ac cor ding to the
cul tu re re sults of the spe ci mens, pat ho ge nic mic -
ro or ga nism(s) and the type of in fec ti on was as ses -

sed for each pa ti ent. The ma jo rity of the spe ci mens
we re ob ta i ned from at le ast two so ur ces si mul ta ne -
o usly, such as; blo od and uri ne, blo od and spu tum,
uri ne and spu tum or blo od, uri ne and spu tum etc.
If the sa me bac te ri a was iso la ted from dif fe rent spe -
ci mens in the sa me pa ti ent at one ti me, it was con-
si de red as “only one bac te ri a to be iso la ted”, if two
dif fe rent bac te ri a we re iso la ted from dif fe rent spe -
ci mens then it was con si de red as “two dif fe rent
bac te ri a iso la te d” from the sa me pa ti ent. If the sa -
me bac te ri a was iso la ted from the sa me so ur ce of
the spe ci men in the sa me pa ti ent for a se cond ti -
me, it was not ta ken in to con si de ra ti on.

Spe ci mens we re col lec ted and trans por ted as
ap prop ri a te. Cul tu re tech ni qu es and iden ti fi ca ti on
of mic ro or ga nisms from spe ci mens sent for mic -
ros copy and cul tu re we re per for med in mic ro bi o -
logy la bo ra tory by a mic ro bi o lo gist blin ded to the
study. Blo od and Eo sin Meth yle ne Blu e (EMB)
agar, and if in di ca ted ana e ro bic cul tu re me di a, we -
re used for the cul tu re of cli ni cal ma te ri als such as
uri ne, spu tum (ob ta i ned by de ep trac he al as pi ra ti -
on if the pa ti ent was unab le to gi ve himself or her-
self), abs cess, wo und ma te ri al, ce reb ros pi nal flu id
(CSF), fa e ces, ple u ral ef fu si on, pe ri to ne al as ci tes
and in tra ves sel cat he ter ma te ri als. Bac tec Plus Ae -
ro bic/F was used for blo od cul tu re. Sa bo u ra ud-dex -
tro se agar was used for fungal cul tu re.

For blo od cul tu res, 10 ml blo od was ob ta i ned
in to h e mo cul tu re bott les Bac tec Plus Ae ro bic/F
with re sin as ap prop ri a te, then they we re ino cu la -
ted in BAC TEC 9120 system for one we ek and pas-
sa ges to blo od and EMB agar we re pro vi ded from
the po si ti ve ones. 

An ti bi o tic sen si ti vi ti es of the bac te ri a (MIC
va lu es) we re tes ted by Scep tor system (Bec ton Dic -
kin son and Com pany, USA). In this system dif fe -
rent pa nels we re used for dif fe rent bac te ri a. In each
of the pa nel used, sen si ti vi ti es of dif fe rent bac te ri -
a to dif fe rent an ti bi o tics we re eva lu a ted.

STA TIS TI CAL ANALY SIS

Sta tis ti cal analy sis we re per for med by SPSS for
Win dows, 10.0. Da ta we re ex pres sed as me an ± SD
for nu me ri cal va ri ab les and num bers and per cen -
ta ges (%) for ca te go ri cal va ri ab les.
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RE SULTS
Among the 250 pa ti ents ad mit ted to the 1st In ter -
nal Me di ci ne De part ment ICU bet we en Ja nu ary
and Oc to ber 2007, hos pi tal-ac qu i red in fec ti ons we -
re di ag no sed in 95 (38%) pa ti ents ac cor ding to the
CDC cri te ri a.

Of the 250 pa ti ents inc lu ded in the study, 156
(62.4%) we re ma les, 94 (37.6%) we re fe ma les and
the me an age was 65.1 ± 15.8 ye ars. So ci al in su ran -
ce was pre sent in 95.6% of the pa ti ents. Sixty eight
per cent of the ca ses we re li ving in the ur ban are as
and 32% in the ru ral are as. De mog rap hic and so ci -
al cha rac te ris tics of the pa ti ents are pre sen ted in
Tab le 1.

The most fre qu ent ca u ses of ad mis si on to in-
ten si ve ca re unit we re; gas tro in tes ti nal ble e ding 30
(12.0%), con ges ti ve he art fa i lu re 30 (12.0%), chro -
nic re nal fa i lu re 24 (9.6%), acu te re nal fa i lu re 22
(8.8%), sep ti ce mi a 22 (8.8%), pne u mo ni a 18
(7.2%), di a be tes mel li tus 17 (6.8%), ge ne ral sta tus
di sor der 17 (6.8%), chro nic obs truc ti ve pul mo nary
di se a se 11 (4.4%), syste mic inf lam ma tory res pon se
syndro me 9 (3.6%), he pa tic co ma 8 (3.2%), co ro -
nary ar tery di se a se 6 (2.4%), acu te pan cre a ti tis 5
(2.0%) and ma lig nancy 4 (1.6%) and the le ast fre-
qu ent we re uro sep sis 3 (1.2%) and acu te cho lecy -
sti tis 3 (1.2%).

Mo re than one fa ci li ta ting risk fac tors we re
pre sent in most of the pa ti ents. In ter ven ti o nal
pro ce du res we re performed to 235 pa ti ents in 
the ICU. The most fre qu ent in ter ven ti ons 
we re uri nary cat he te ri za ti on (93.2%), mec ha ni -
cal ven ti la ti on (30.4%), and cen tral ve no us 
cat he te ri za ti on (27.6%). He mo di aly sis was per-
for med in 24 (9.6%) pa ti ents and pe ri to ne al di al-
y sis in 10 (4%).

Of 95 pa ti ents, hos pi tal-ac qu i red in fec ti on de-
ve lo ped af ter 48 ho urs in 46 (48.4%) pa ti ents and
72 ho urs in 49 (51.6%) pa ti ents fol lo wing the ir ad-
mis si on to the in ten si ve ca re unit. One hun dred
and thirty fo ur hos pi tal-ac qu i red in fec ti on at tacks
we re ob ser ved in the se 95 pa ti ents. In 64 pa ti ents
one no so co mi al in fec ti on de ve lo ped, in 29 pa ti ents
two and in 4 pa ti ents thre e in fec ti ons oc cur red.

Forty-thre e (32%) we re uri nary tract in fec ti on, 39
(29.1%) we re pne u mo ni a, 37 (27.6%) we re bac te -
re mi a, 7 (5.2%) we re no so co mi al wo und in fec ti on,
4 (2.9%) we re sur gi cal wo und in fec ti on and 4
(2.9%) we re pe ri to ni tis (Fi gu re 1). We ob ser ved
that the num ber of the at tacks we re cor re la ted
with the du ra ti on of stay in the ICU. The me an du-
ra ti on of ICU stay was 8.1±6.7 (min 2, max 60) days..

In the study, 137 pat ho ge nic mic ro or ga nisms
we re iso la ted from the cul tu res of the pa ti ents. In
63 of the se cul tu res a sing le pat ho gen, in 25, two
pat ho gens and in eight, thre e dif fe rent pat ho gens
were isolated. Of the pat ho gens iso la ted, 81
(59.1%) we re gram ne ga ti ve bac te ri a, 53 (38.7%)
we re gram po si ti ve bac te ri a and 3 (2.2%) we re my-
co ses caused by Candida.

Of the gram po si ti ve bac te ri a iso la ted, 27
(19.7%) we re Staph ylo coc cus au re us, 13 (9.4%) we -
re co a gu la se ne ga ti ve Staph ylo coc ci (CNS), nine
(6.5%) we re En te ro coc ci, two (1.4%) we re Strep-
to coc ci and one (0.7%) was Kyto coc cus se den ta ri -

Turkiye Klinikleri J Med Sci 2010;30(4)1146

Soysal ve ark. Yoğun Bakım

Characteristics Patients, n Patients, %
Age, years

10-19 2 0.8
20-29 8 3.2
30-39 12 4.8
40-49 21 8.4
50-59 34 13.6
60-69 50 20.0
70-79 84 33.6
80-89 36 14.4
90+ 3 1.2

Gender
Male 156 62.4
Female 94 37.6

Social insurance
Present 239 95.6
None 11 4.4

Localization
Urban 170 68.0
Rural 80 32.0

Occupation
Retired 99 39.6
Housewife 72 28.8
Employed 36 14.4
None 43 17.2

TABLE 1: Distribution of demographic and social 
characteristics of the patients.



us. Eigh te en of the S. au re us (66.6%) we re met hi -
cil lin-re sis tant (MRSA), whi le nine (33.3%) we re
met hi cil lin-sen si ti ve (MSSA).

En te ro bac te ri a ce a e was the most com mon iso-
la ted gro up in gram ne ga ti ve bac te ri a (n=43, 31.3%)
with E. co li (n=30, 21.8%), K. pne u mo ni a (n=11,
8%) and En te ro bac ter spp. (n=2, 1.4%), fol lo wed
by ot her non-fer men ta ti ve gram ne ga ti ve bac te ri -
a; P. ae ru gi no sa (n=22, 16%), A. ba u ma ni i (n=12,
8.7%), Fla vi mo nas Ory zi ha bi tans (n= 2, 1.4%) and
Ste not rop ho mo nas mal top hi li a (n=2, 1.4%) (Fi gu re
2).

Fre qu en ci es of the iso la ted mic ro or ga nisms
dif fe red ac cor ding to the type of the in fec ti on. 

In uri nary in fec ti ons, E. co li (48.8%), Pse u do -
mo nas spp (23.2%), can di da (2.2%), Kleb si el la spp.,
co a gu la se ne ga ti ve Staph ylo coc ci, S. au re us, Aci ne-
to bac ter spp. and En te ro coc ci spp. we re the most
fre qu ently iso la ted mic ro or ga nisms, in frequency
order. In pri mary bac te re mi a, S. au re us (27%) and
co a gu la se ne ga ti ve Staph ylo coc ci (24.3%) we re the
most com mon and Kleb si el la spp., E. co li, Aci ne to -
bac ter spp., En te ro coc ci, and Fla vi mo nas Ory zi ha -
bi tans we re the ot her iso la ted mic ro or ga nisms,
res pec ti vely.

In pne u mo ni a, S. au re us (33.3%), P. ae ru gi no -
sa (17.9%) and Aci ne to bac ter spp. (15.3%) we re the
most fre qu ently iso la ted mic ro or ga nisms fol lo wed
by E. co li spp., Kleb si el la spp., co a gu la se ne ga ti ve
Staph ylo coc cus, S. pne u mo ni a and S. mal top hi li a,
res pec ti vely.

In sur gi cal wo und in fec ti ons, one S. au re us,
two En te ro coc cus spp., and one Pse u do mo nas spp.

and in no so co mi al wo und in fec ti ons, two Pse u do -
mo nas spp., one Aci ne to bac ter spp., one S. au re us,
one En te ro coc cus, one E. co li, and one Kyto coc cus
ory zi ha bi tans we re iso la ted.

Pe ri to ni tis was di ag no sed in two pa ti ents with
re nal fa i lu re who had pe ri to ne al di aly sis and in two
pa ti ents with chro nic li ver di se a se in whom as ci tes
was drained se ve ral ti mes. E. co li and E. fe ca lis we -
re iso la ted in pe ri to ne al di aly sis pa ti ents and K.
pne u mo ni a and E. fe ca lis we re iso la ted in pa ti ents
with as ci tes.

An ti bi o tics we re given to pa ti ents with pri-
mary in fec ti ons at their ad mis si on to the ICU and
to pa ti ents with no so co mi al in fec ti ons du ring their
stay in the ICU; ini ti ally em pi ri cal an ti bi o tics were
administered. Incase the an ti bi o tic re gi men must
be used mo re than thre e days, then we wo uld ha -
ve to get the ap pro val of the in fec ti o us di se a se spe-
ci a list must be obtained. Ex cept 60 pa ti ents
ad mit ted to the ICU with pri mary in fec ti ons, an ti -
bi o tic the rapy was star ted in 183 (73.2%) of the 250
pa ti ents on em pi ri cal ba sis. Among the se 183 pa ti -
ents, the most pre fer red thre e em pi ri cal an ti bi o tics
we re; cef tri a xo ne in 74 (40.4%) pa ti ents, cip rof lo -
xa cin in 36 (19.7%) and ce fu ro xi me axe til in 28
(15.3%) pa ti ents, and the most pre fer red thre e an-
ti bi o tics du ring recommended by the in fec ti o us di -
se a se spe ci a list we re; cef tri a xo ne in 46 (25.1%)
pa ti ents, ce fo pe ra zo ne/sul bac tam in 27 (14.7%) and
cip rof lo xa cin in 25 (13.6%) pa ti ents, res pec ti vely.
We fo und that, in 114 (62.3%) of the se 183 pa ti -
ents there was inappropriate an ti bi o tic usa ge and
in 35 (30.7%) of the se 114 pa ti ents unnecessary an-
ti bi o tics we re used. Sin ce bacterial growth was ob-
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FIGURE 1: Infection types and rates of our patients with the hospital-acquired
infections.

FIGURE 2: Frequencies of the hospital-acquired infection pathogens isolated
in our ICU.



ser ved in only 95 of 183 (54%) pa ti ents in cul tu res,
88 pa ti ents had used an ti bi o tics in spi te of no
growth in cul tu re and in 35 (36.8%) of 95 pa ti ents
with hos pi tal-ac qu i red in fec ti ons, inap prop ri a te
an ti bi o tics were used.

In met hi cil lin re sis tant S. au re us stra ins iso la -
ted in the ICU, sen si ti vity to van comy cin was al-
most 100% whi le sen si ti vity to tri met hop rim-
sul fa met ho xa zo le was 71.5%. Se venty per cent of
the co a gu la se ne ga ti ve Staph ylo coc ci (CNS) iso la -
ted in the ICU we re met hi cil lin re sis tant. All CNS
stra ins we re sen si ti ve to van comy cin and 92.5%
we re sen si ti ve to te i cop la nin, li ne zo lid and oxa cil -
lin.

Of the En te ro coc cus spe ci es iso la ted in the
ICU, 66.6% we re re sis tant to cip rof lo xa cin, pe ni -
cil lin and gen ta mi cin. Ot her an ti bi o tics with low
re sis tan ce ra tes we re te i cop la nin (20%), cef tri a xo -
ne (25%), pi pe ra cil lin/ta zo bac tam (25%), ce fa pe ra -
so ne (25%) and az tre o nam (25%). Of the pat ho gens
ca u sing a uri nary tract in fec ti on, 55.5% we re sen-
si ti ve to cef tri a xo ne and te i cop la nin.

Aci ne to bac ter stra ins iso la ted in the ICU we -
re sen si ti ve to imi pe nem (83.4%) and ami ka cin
(72.8%) the most and re sis tant to az tre o nam
(77.7%) and cef ta zi di me (50%) mostly.

Pse u do mo nas stra ins iso la ted in the ICU we -
re most sen si ti ve to ce fe pi me (85%), imi pe nem
(82.4%) and ami ka cin (82.4%) and we re most re-
sis tant to cef tri a xo ne (85.7%) and cef ta zi di me
(83.3%). Az tre o nam and cef tri a xo ne we re the an-
ti bi o tics to which S. mal top hi li sho wed the hig h-
est re sis tan ce with 100%.

Of 250 pa ti ents fol lo wed up du ring the study,
124 (49.6%) comp le tely re co ve red, 46 (18.4%) par-
ti ally re co ve red and 80 (32%) di ed du ring hos pi tal
stay. In 45 (56.2%) of the pa ti ents who di ed, no so -
co mi al in fec ti ons we re di ag no sed. The most fre qu -
ent mor ta lity ca u ses we re; no so co mi al pne u mo ni a
(n=23, 51.1%) and sep ti ce mi a (n=18, 40%).

DIS CUS SI ON
No so co mi al in fec ti ons af fect 5-15% of the in pa ti -
ents.4 In in ten si ve ca re units bro ad-spec trum an ti -
bi o tics are com monly used and cross in fec ti ons and

con ta mi na ti ons are se en mo re fre qu ently in the
ICUs than in the ot her units of the hos pi tal. As a
re sult, fre qu ency of no so co mi al in fec ti ons in the
ICUs is 5 to10 ti mes mo re com pa red to the ot her
units.19,20

In our co untry, es pe ci ally in the last 10 ye ars,
sur ve il lan ce and con trol prog rams on the pre ven -
ti on and con trol of no so co mi al in fec ti ons are put
in to prac ti ce in many hos pi tals, to determine the
ex tent of the in fec ti ons and to take necessary pre-
ca u ti ons.21

Sur ve il lan ce can be do ne in ac ti ve or pas si ve,
pa ti ent-ba sed or la bo ra tory-ba sed, pros pec ti ve or
ret ros pec ti ve ways. In pas si ve or only la bo ra tory-
ba sed sur ve il lan ce, the frequency of in fec ti ons is
found lower and it is less re li ab le. Ho we ver, la bo -
ra tory and pa ti ent-ba sed ac ti ve sur ve il lan ce is a
mo re sen si ti ve met hod. Alt ho ugh it is re li ab le, the
fact that the per son per for ming the sur ve il lan ce has
to spa re most of his/her day for this work, and this
is a di sad van ta ge.17

It is re por ted that hos pi tal-ac qu i red in fec ti ons
in the ICUs are ob ser ved bet we en 5.3% and 64.6%
in our co untry.13,22 Our ra te was 38% for ten
months. If we con si der the fact that our ICU is
newly established, the ra te will get hig her.

A mul ti-cen ter study per for med bet we en 1992
and 1998 in 205 ICUs of 152 hos pi tals in the USA
re por ted hos pi tal-ac qu i red in fec ti on ra te as 6.1%,
whi le anot her study per for med in the 1417 ICUs
in 17 Eu ro pe an co un tri es re por ted this ra te as
20.6%.11,23 In the Eu ro pe an Pre va len ce of In fec ti -
ons in In ten si ve Ca re (EPIC) study, the in fec ti on
ra te was 24.7%.24

In a study per for med in the An ka ra Uni ver sity
Ibn-i Si na Hos pi tal bet we en 1992 and 1998, hos pi -
tal-ac qu i red in fec ti on ra te was fo und approxi-
mately 4% and did not change by ye ars, ho we ver,
the ra te of hos pi tal-ac qu i red in fec ti ons in the re a -
ni ma ti on unit chan ged bet we en 30 and 64.6% in
se ven ye ars.21

Ata türk Uni ver sity Me di cal Fa culty re ported
a hos pi tal-ac qu i red in fec ti on ra te of 4.2% in 27017
pa ti ents. The hig hest in fec ti on ra tes were in the re-
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a ni ma ti on unit with 39.5% and in the in ter nal me -
di ci ne ICU with 9.1%.25

In Ak de niz Uni ver sity Me di cal Fa culty Hos pi -
tal, no so co mi al in fec ti on ra tes chan ged bet we en
1.6% and 47.4% with the hig hest ra tes in the re a -
ni ma ti on unit 1 (44.7%), unit 2 (%44.6) and in ter -
nal me di ci ne ICU (17.8%).26

In our study, the in fec ti on ra te in our in ter nal
me di ci ne ICU was 38% and in ac cor dan ce with na-
ti onal and fo re ign stu di es. The re a son of hig her in-
fec ti on ra te com pa red to the ot her units may be
exp la i ned by the ad di ti o nal con tri bu ti ng fac tors to
in fec ti on de ve lop ment; the ma jo rity of pa ti ents
we re in ne ed of pul mo nary sup port, mo re in va si ve
pro ce du res we re app li ed and wor se general sta tus
of the pa ti ents fol lo wed in this unit.

The most fre qu ent no so co mi al in fec ti ons in
the ICUs are ge ne rally pne u mo ni a and uri nary
tract in fec ti on.11,23 Ric hards et al. re por ted that 86%
of the no so co mi al pne u mo ni as we re re la ted to me-
c ha ni cal ven ti la ti on, 87% of the pri mary bac te re -
mi a we re re la ted to ve no us cat he te ri za ti on and
95-97% of the uri nary tract in fec ti ons we re re la ted
to uri nary cat he te ri za ti on with ge ne rally used open
systems. It was re por ted that in open end cat he ters
bac te ri u ri a de ve lo ped in less than 4 days, whi le in
clo sed system cat he te ri za ti on it was de la yed until
30 days.23 In dif fe rent stu di es per for med in the
ICUs of our co untry, in ci den ce of no so co mi al pne -
u mo ni a was re por ted bet we en 6 and 50%.27,28

In our study we fo und that the rates of uri nary
tract in fec ti on was 32%, pne u mo ni a was 29.1% and
bac te re mi a was 27.6% in the ICU. Mec ha ni cal ven-
ti la ti on was per for med in 42.5% of the pa ti ents
with pne u mo ni a, cen tral ve no us cat he ter was pre s-
ent in 68.4% of the pa ti ents with bac te re mi a and
ar te ri al cat he ter was pre sent in 14 pa ti ents (36.8%).
Our sur gi cal wo und in fec ti on ra tes (2.9%) we re si -
mi lar with Spen cer et al. (8%) and Ric hards et al.
(3%).11,23

In 2004, Ege Uni ver sity Me di cal Fa culty con-
c lu ded that in 29 of the138 pa ti ents in the ICU 38
in fec ti on at tacks de ve lo ped (21%) and the ma jo rity
were bac te re mi a (9.14%), pne u mo ni a (6.5%) fol lo -

wed by uri nary tract in fec ti ons (3.6%).29 In anot -
her study per for med in the ICU of GA TA Me di cal
Fa culty in 2004, bac te re mi a was the most com mon
in fec ti on with a rate of 31.7%.30

The dis tri bu ti on of infectious agents causing-
hos pi tal-ac qu i red vary among hos pi tals and even
among the units of the sa me hos pi tal.11 In the last
20 ye ars, the re ha ve be en gre at chan ges in the res -
pon sib le mic ro or ga nisms of ICU in fec ti ons and the
sen si ti vity sta tus of the se pat ho gens. Gram ne ga ti -
ve ba cil li we re re por ted as the most im por tant pat -
ho gens in 1960 and 70s, ho we ver, with the
in tro duc ti on of bro ad-spec trum cep ha los po rins and
in cre a se in the in ter ven ti ons, a shift oc cur red to-
wards gram po si ti ve mic ro or ga nisms. In the EPIC
study, aut hors re por ted that gram po si ti ve and ne -
ga ti ve agents we re equ ally iso la ted in ICU in fec ti -
ons, and S. au re us (30%) and P. ae ru gi no sa (29%)
we re the most com monly iso la ted agents.22 In Tur -
key, the re cent stu di es sho wed that the dis tri bu ti -
on of iso la ted bac te ri a from ICU in fec ti ons was
com pa rab le with the dis tri bu ti on in the EPIC
study. In our co untry the most com mon iso la ted
no so co mi al pat ho gens in ICU in fec ti ons we re S. au-
re us (19.7-37.6%), P. ae ru gi no sa (17.3-32%) fol lo -
wed by E. co li, Kleb si el la spp., Aci ne to bac ter spp.
and CNS in var ying ra tes.4,13

In mul ti-cen ter tri als per for med in Eu ro pe, the
most com mon iso la ted pat ho gens we re S. au re us
(11.8 and 30.1%), P. ae ru gi no sa (11 and 28.7%),
En te ro bac te ri a ce a e spp. (34.4%), co a gu la se ne ga ti -
ve Staph ylo coc ci (10.5 and 19.1%), fun gi (7 and
17.1%) and En te ro coc ci ( 8.4 and 11.7%), res pec ti -
vely.11,31,32

In our study, 59.1% of the iso la ted pat ho gens
we re gram ne ga ti ve ae ro bic bac te ri a, 38.6% we re
gram po si ti ve ae ro bic bac te ri a and 2.1% we re Can-
di da spp. Most com monly iso la ted gram po si ti ve
bac te ri a we re S. au re us (19.7%) and CNS (9.4%);
gram ne ga ti ve bac te ri a we re Pse u do mo nas spp.
(16%), Aci ne to bac ter spp. (8.7%), while the most
common en te ro bac te ri a ce a e was E. co li (21.7%)
and Kleb si el la spp. (8%). Our fin dings are con sis -
tent with the fin dings re por ted in the USA,23 Eu ro -
pe24 and pre vi o usly in our co untry.
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Most com monly iso la ted pat ho gens in no so co -
mi al uri nary tract in fec ti ons in the ICUs we re Can-
di da spp., E. co li, En te ro coc ci and P. ae ru gi no sa.11,23

In a study performed by Ak de niz Uni ver sity Me d-
i cal Fa culty, Can di da was the first pat ho gen in uri-
nary tract in fec ti ons and E. co li, Kleb si el la spp. and
Pse u do mo nas spp. fol lo wed it.33 In our study E. co -
li (48.8%), Pse u do mo nas spp. (23.2%), Can di da,
En te ro coc cus spp., Kleb si el la spp. and S. au re us we -
re the most commonly iso la ted pat ho gens in uri-
nary tract in fec ti ons, in rank order.

S. au re us and P. ae ru gi no sa are the pri mary re-
s pon sib le pat ho gens in no so co mi al pne u mo ni as in
the ICUs.11,23 En te ro bac ter spp., K. pne u mo ni a e,
fun gi and Aci ne to bac ter spp. fol low them. Vi ru ses
are re por ted in only 0.2% of the ca ses.23 Si mi larly,
S. au re us with 33.3% and Pse u do mo nas spp. with
17.9% we re the most com monly iso la ted mic ro or -
ga nisms fol lo wed by Aci ne to bac ter spp., E. co li and
Kleb si el la spp. in no so co mi al pne u mo ni as in our
study.

No so co mi al wo und in fec ti on agent Kyto coc -
cus se den ta ri us is a gram-po si ti ve bac te ri a and
mostly iso la ted from di a be tic fo ot wo unds. In our
study, its ra te was 0.7%, and tho ugh sen si ti ve to
many an ti bi o tics, it was re sis tant to eryt hromy cin
100%.

In pri mary bac te re mi a, the most com mon re-
s pon sib le pat ho gens are co a gu la se ne ga ti ve Staph -
ylo coc ci, S. au re us and less of ten En te ro coc ci and
Can di da spp. It was re por ted that gram ne ga ti ve
ae ro bic bac te ri a was less of ten iso la ted.23 In a mul -
ti-cen ter study in Eu ro pe, iso la ti on ra te of Aci ne -
to bac ter spp. was 8%.32 In our study, the ra tes
we re as fol lows; S. au re us was 27%, CNS was
24.3%, Kleb si el la spp. we re 13.5%, Aci ne to bac ter
spp. we re 8.1% and Fla vi mo nas ory zi ha bi tans was
1.4%.

Ex cept for uri nary tract in fec ti ons, our re sults
on the bac te ri a iso la ted from no so co mi al in fec ti ons
we re si mi lar to the re sults of the mul ti-cen ter stu -
di es. For the uri nary tract in fec ti ons, tho ugh bac te-
ri a and fun gi spe ci es we re si mi lar, the ra tes we re
dif fe rent.

The most im por tant prob lem is an ti bi o tic re-
sis tan ce for many pat ho gens res pon sib le for no so -
co mi al in fec ti ons iso la ted in ICUs and in cre a sed
re sis tan ce in ti me. Co lo ni za ti on of the re sis tant
stra ins and cross con ta mi na ti on ca u sed by the hos-
pi tal staff comp li ca tes the prob lem. An ti bi o tic re-
sis tan ce is a sig ni fi cant is su e for both gram po si ti ve
and gram ne ga ti ve bac te ri a.34

In par ti cu lar, met hi cil lin re sis tan ce in S. au-
re us stra ins among the who le gram po si ti ve bac te -
ri a and na tu ral re sis tan ce to many an ti bi o tics as
well as re sis tan ce to ami nogl yco si des and van-
comy cin in En te ro coc cus stra ins ha ve be en re por -
ted in the recent ye ars, and they are gra du ally
in cre a sing in the ICUs.34

Re sis tan ce to met hi cil lin in S. au re us stra ins
in the Me di ter ra ne an co un tri es has a hig her in ci -
den ce com pa red to the in ci den ce in the Eu ro pe an
and Ame ri can co un tri es. Sal tog lu et al. re por ted
the re sis tan ce to met hi cil lin as 90% in S. au re us
stra ins in the ICUs.13 In the ICU of Ak de niz Uni-
ver sity Me di cal Fa culty, re sis tan ce to met hi cil lin
was 78% in ove rall Staph ylo coc ci ori gins, 80.7%
in S. au re us and 64.7% in CNS.33 In a mul ti-cen ter
study per for med in Eu ro pe, 272 (59.6%) of the
456 S. au re us stra ins de tec ted in ICUs we re re sis -
tant to met hi cil lin and the ra te changed bet we en
0% for the Northern Eu ro pe and 80% for Italy and
Fran ce. In the EPIC study, 60% of all S. au re us in-
fec ti ons we re re la ted with MRSA stra ins. Ac cor -
ding to Na ti o nal No so co mi al In fec ti ons
Sur ve il lan ce (NNIS) da ta, re sis tan ce to met hi cil -
lin was 55% in S.au re us and 87% in CNS.31,35

Van comy cin was fo und to be ef fec ti ve in all
stra ins of Staph ylo coc ci. Anot her an ti bi o tic to
which MRSAs we re sen si ti ve was tri met hop rim-
sul fa met ho xa zo le with 75 and 76%, ho we ver, a
high re sis tan ce to cip rof lo xa cin, ami ka cin and gen-
ta mi cin was de tec ted.13

In our study, we de tec ted that the iso la ted S.
au re us stra ins had 94.8% sen si ti vity to van comy -
cin, 88.9% to li ne zo lid, 85.8% to te i cop la nin and
100% re sis tan ce to met hi cil lin and 92% to oxa cil -
lin. Alt ho ugh reported in the li te ra tu re, van comy -
cin-re sis tant Staph ylo coc ci ha ve not be en re por ted
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in Tur key, but te i cop la nin-re sis tant S. au re us stra -
ins ha ve be en des cri bed.36

In our study, all of the CNS we re sen si ti ve to
van comy cin with 100%, tho ugh re sis tan ce to te-
i cop la nin was 7.6%, met hi cil lin was 76.9%, cef tri -
a xo ne was 85.7%, pe ni cil lin was 83.3% and
tri met hop rim-sul fa me ta xa so le was 80%. We may
say that the high re sis tan ce ra tes are du e to inap -
prop ri a te and ex ces si ve use of an ti bi o tics. In a mul -
ti-cen ter study in Eu ro pe, among 279 CNS iso la ted
70.1% we re re sis tant to met hi cil lin, 9.3% to te i -
cop la nin and 3.5% to van comy cin.24

The ra tes of van comy cin-re sis tant En te ro coc -
ci (VRE) in fec ti ons re por ted in Na ti o nal No so co -
mi al In fec ti ons Sur ve il lan ce re la ted to CDC was
%0.4 in 1989 and 13.6% in 1993 with a 34-fold in-
cre a se. In many of the study cen ters, 90-96% of En-
te ro coc ci we re fo und sen si ti ve to nit ro fu ran to in
and it was used suc cess fully in the tre at ment of uri-
nary tract in fec ti ons.35

In Tur key, the first van comy cin-re sis tant E.
fa e ci um stra in was re por ted in the Ak de niz Uni-
ver sity in 1998 and ot hers fol lo wed it.33 Ex ces si ve
use of an ti bi o tics in our hos pi tals sug gests that no -
so co mi al VRE in fec ti ons will be co me an im por -
tant prob lem in the ne ar fu tu re. In our study,
re sis tan ce to van comy cin was 11.1% in E. fe ca lis
of the en te ro coc ci spp. In En te ro coc ci spp., re sis -
tan ce to cip rof lo xa cin was 88.8% and pe ni cil lin
was 77.7%. 

In anot her mul ti-cen ter study in Tur key, P.
ae ru gi no sa, Aci ne to bac ter spp., E. co li and Kleb si -
el la spp. we re the most com monly iso la ted ae ro bic
gram ne ga ti ve bac te ri a with 74.6% sen si ti vity to
imi pe nem. There was relative sensitivity to ami ka -
cin and cip rof lo xa cin approximately 40% was de-
tec ted to these antibiotics.22 In our study, re sis tan ce
to ami ka cin and cip rof lo xa cin was 29.4% and
33.3% for Pse u do mo nas spp. and 36.3% and 33.3%
for the fol lo wing mic ro or ga nisms. Imi pe nem and
pi pe ra cil lin/ta zo bac tam we re the most ef fec ti ve an-
ti bi o tics for P. ae ru gi no sa whi le the ove rall sen si ti -
vity to ce fe pi me, cef ta zi di me and cip rof lo xa cin
we re 43%.

In Bel gi um, a study bet we en 1996 and 1999 re-
ve a led that, gram ne ga ti ve iso la tes from ICU in fec -
ti ons we re mostly sen si ti ve to cip rof lo xa cin,
ami ka cin, gen ta mi cin and imi pe nem, but we re less
sen si ti ve to cef tri a xo ne and amo xi ci lin/cla vu la na -
te.37 In the sa me study, the most sen si ti ve an ti bi o -
tic to Kleb si el la spp. was imi pe nem with 94%. In
our study, re sis tan ce to imi pe nem was 10% and
cip rof lo xa cin 22.2% for Kleb si el la spp., and 7.1%
and 26.9% for E. co li, res pec ti vely.

It is re por ted that the most sen si ti ve an ti bi o tic
to Aci ne to bac ter spp. is imi pe nem, but 44.5% re-
sis tan ce is pre sent even to this an ti bi o tic. In our
study, re sis tan ce to imi pe nem was 16.6%, ce fe pi -
me and te i cop la nin we re 30% for Aci ne to bac ter
spp.. In the Ak de niz Uni ver sity ICU, cef ta zi di me
re sis tan ce was 62%, ce fe pi me 51% and imi pe nem
39% for Pse u do mo nas spp., cef ta zi di me re sis tan ce
was 88%, ce fe pi me 78% and ami ka cin 80% for Aci -
ne to bac ter spp. and cef ta zi di me re sis tan ce was
62%, and imi pe nem resistance was 3% for Kleb si -
el la spp.26

For ac qu i red in fec ti ons in ICUs, the most im-
por tant fac tors on the eti o logy are inap prop ri a te
use of an ti bi o tics, in va si ve pro ce du res, cross-con ta -
mi na ti on and du ra ti on of stay in the ICU.

The inap prop ri a te use of an ti mic ro bi al agents
is a com mon worl dwi de prob lem. It was re por ted
that abo ut 30% of the pa ti ents sta ying in hos pi tals
we re using an ti bi o tics and 25 to 65% of antibiotic
use was inap prop ri a te. In Ak de niz Uni ver sity Hos-
pi tal, inap prop ri a te use of an ti bi o tics was 43%26 and
in our study, inap prop ri a te use of an ti bi o tics was
36.8%. Mul tip le an ti bi o tic re sis tan ce in gram ne g-
a ti ve bac te ri a (En te ro bac ter spp., P. ae ru gi no sa, K.
pne u mo ni a e and Aci ne to bac ter spp.) ca u se tre at -
ment prob lems that are of ten chal len ging in ICUs.
The se pat ho ge nic mic ro or ga nisms in du ce se ri o us
in fec ti ons and in cre a se mor ta lity.38 Antibiotic po -
li ci es are par ti cu larly im por tant for ICUs which use
mo re an ti bi o tics com pa red to ot her units. Both for
gram ne ga ti ve and po si ti ve bac te ri a, a clo se as so ci -
a ti on has be en no ti ced bet we en pre vi o us an ti bi o tic
use and re sis tan ce de ve lop ment. Pre ca u ti ons for
using the an ti bi o tics in ef fi ci ent amo unts and in an
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al ter na ti ve man ner may de lay development of
higher resistance rates. In the ICUs, an ti bi o tic usa -
ge re qu i res a mul ti dis cip li nary ap pro ach. In our
unit, we are now in to uch with the in fec ti on con-
trol com mit te e mo re fre qu ently than in the past to
avo id inap prop ri a te and ex ten si ve use of bro ad-
spec trum an ti bi o tics.

The re are many stu di es re por ting that in va si -
ve in ter ven ti ons li ke uri nary and ve no us cat he te -
ri za ti on and mec ha ni cal ven ti la ti on in cre a se the
risk of in fec ti ons. In uri nary cat he te ri za ti on, the
most com mon ro u te of bac te ri al entry is the spa ce
bet we en cat he ter ou ter sur fa ce and uret hral mu co -
sa. To pre vent this risk, clo sed dra i na ge sets sho uld
be used and ca re sho uld be ta ken not to de te ri o ra -
te the system in teg rity.9,10 In our unit, we ta ke ut-
most ca re whi le ope ning the cat he ter dra i na ge tu be
junc ti on, re mo ving the uri ne col lec ti on and du ring
ir ri ga ti on. The re la ted risk of sep sis with cen tral ve-
no us cat he ters is bet we en 3 and 5% and is fa irly
high com pa red to pe rip he ral cat he ters. Co lo ni za ti -
on and con ta mi na ti on aro und the entry re gi ons are
im por tant for in fec ti on de ve lop ment. In cen tral ve-
no us cat he te ri za ti on, in fec ti on risk is hig her in fe -
mo ral re gi ons than in ju gu lar or subc la vi an
re gi ons.9,10 Ho we ver, in our unit, we still use the
fe mo ral ro u te for cat he te ri za ti on since it is ea si er
and qu ic ker to find the ves sel than the ot her ro u -
tes.

As men ti o ned in many ot her stu di es, the
hands of all staff res pon sib le in pa ti ent ca re are the
most im por tant fac tors in dis se mi na ting mic ro or -
ga nisms from a pa ti ent to anot her. It sho uld be no -
ted that, du ring pa ti ent ca re and bet we en the ca re
of two pa ti ents, hand was hing with a hygi e nic so -
ap and wa ter and using glo ves if ne ces sary are the
most im por tant fac tors for in fec ti on con trol. In stu -
di es and as in our unit, in comp li an ce of he alt hca re
staff to hand was hing pro to cols is con si de red to be
as so ci a ted with lack of know led ge and mo ti va ti on.
Work lo ad and de fi ci ency in hand was hing and
drying equ ip ments ag gra va te the prob lem.20 In

ICUs, exis ten ce of long sta ying pa ti ents, clo se con-
tact with ca ring per son nel, neg lec ting pre ca u ti ons
for in fec ti on con trol and hand was hing and mic ro -
or ga nisms re sis tant to ex ter nal en vi ron ment fa ci li -
ta te the cross-con ta mi na ti on.10

As the du ra ti on of stay in ICU gets lon ger,
the in fec ti on risk gets hig her. The ra te of in fec ti -
on in cre a ses 3-fold by sta ying thre e and 4 fould
by staying 4 days in the ICU than sta ying one two
days; and 33-fold by sta ying 21 days. Be si des,
with long du ra ti on of stay, co lo ni za ti on and in-
fec ti on risk with re sis tant bac te ri a gets high. Al-
t ho ugh stay du ra ti ons ac cor ding to in fec ti on
types we re not cal cu la ted, the du ra ti on of stay in
pa ti ents with in fec ti on was fo und 9.85±6.99 days
lon ger than the pa ti ents wit ho ut in fec ti on in the
ICU in our study.

The mor ta lity ra tes in pa ti ents with in fec ti -
on in ICUs are bet we en 15 and 25%. The most 
im por tant mor ta lity ca u ses are no so co mi al pne u -
mo ni a and sep sis. In 2004, the mor ta lity ra te was
24.1% in pa ti ents with in fec ti on and 22% in pa ti -
ents wit ho ut in fec ti on in the In ter nal Me di ci ne
ICU of Ege Uni ver sity. The most im por tant mor-
ta lity ca u ses we re pne u mo ni a (48%) and sep sis
(42%) (29). In our study, ove rall mor ta lity ra te
was 32% (80 out of 250 pa ti ents). In 45 (56.2%) of
80 pa ti ents who di ed, no so co mi al in fec ti ons we re
di ag no sed. The most fre qu ent mor ta lity ca u ses
we re no so co mi al pne u mo ni a (51.1%) and sep ti ce -
mi a (40%).

In our unit, we ha ve to con ti nu e the work on
sur ve il lan ce and apply re com men da ti ons for the
in fec ti on con trol ac cor ding to the pro po sals of the
in fec ti on con trol com mit te e of our hos pi tal. 

CONC LU SI ON
Every he alth cen ter, inc lu ding our hos pi tal, sho -
uld in ves ti ga te its own ICU in fec ti ons and de ter -
mi ne pre ven ti ve me a su res ac cor ding to its own
re sults.
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