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Five Years Surveillance of Nosocomial
Stenotrophomonas maltophilia Infections

in Gazi University Hospital

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to eva lu a te the epi de mi o logy of Ste not rop ho -
mo nas mal top hi li a in fec ti ons in the Ga zi Uni ver sity Hos pi tal. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  The in ci -
den ce, cli ni cal cha rac te ris tics, an ti mic ro bi al sus cep ti bi lity pat terns and out co mes of no so co mi al
S. mal top hi li a in fec ti ons du ring a fi ve ye ars pe ri od (2003-2007) we re ret ros pec ti vely analy zed.
RRee  ssuullttss::  Eighty-ni ne ca ses with no so co mi al S. mal top hi li a in fec ti on we re en rol led in the study.
S. mal top hi li a was iden ti fi ed from 1.6% of the no so co mi al iso la tes. S. mal top hi li a in fec ti ons we -
re se en mostly in in ten si ve ca re units (ICU) and the he ma to logy de part ment. No so co mi al S. mal-
top hi li a in fec ti on in ci den ce was 0.6 per 1000 ad mis si ons. Pne u mo ni as we re the most com mon
no so co mi al in fec ti ons, fol lo wed by blo ods tre am in fec ti ons. The cru de mor ta lity ra te was 50.6%.
Stay in ICU, in cre a sed age, pro lon ged hos pi ta li za ti on, using in va si ve pro ce du res, and the pre sen -
ce of pne u mo ni a we re sig ni fi cantly hig her in fa tal ca ses. The most ac ti ve an ti mic ro bi al agents
aga inst S. mal top hi li a we re tri met hop rim-sul fa met ho xa zo le, cip rof lo xa cin, and ce fo pe ra zo ne-
sul bac tam. CCoonncc  lluu  ssii  oonnss::  The in ci den ce of S. mal top hi li a in fec ti ons did not sig ni fi cantly chan ge
du ring the study pe ri od. The mor ta lity ra te was hig her in ICUs. Pne u mo ni as we re the most
com mon no so co mi al in fec ti ons with a high mor ta lity ra te. The high re sis tan ce ra tes for many
cur rently ava i lab le bro ad-spec trum an ti bi o tics and its known as so ci a ti on with pri or an ti bi o tic
use in di ca tes the im por tan ce of ra ti o nal an ti bi o tic use and re gu lar in fec ti on sur ve il lan ce in the
hos pi tal, es pe ci ally in ICU set tings. 

KKeeyy  WWoorrddss::  In fec ti ons, nosocomial; Ste not rop ho mo nas mal top hi li a; epi de mi o logy

ÖÖZZEETT  AAmmaaçç:: Bu çalışmada Gazi Üniversitesi Tıp Fakültesi Hastanesinde gelişen Stenotrophomonas
maltophilia enfeksiyonlarının epidemiyolojik özellikleri incelenmiştir. GGeerreeçç  vvee  YYöönntteemmlleerr::  2003-
2007 yılları arasındaki beş yıllık süre içinde gelişen nozokomiyal S. maltophilia enfeksiyonlarının
insidansı, klinik özellikleri, antimikrobiyal duyarlılıkları ve sonuçları retrospektif olarak analiz edil-
miştir. BBuullgguullaarr::  Çalışmada toplam 89 nozokomiyal S. maltophilia olgusu yer almıştır. S. maltophi-
lia, nozokomiyal izolatların %1.6’sından izole edilmiştir. S. maltophilia enfeksiyonları en sık yoğun
bakım üniteleri ve hematoloji bölümünde gözlenmiştir. Nozokomiyal S. maltophilia insidansı her
1000 yeni yatan hasta için 0.6 olarak saptanmıştır. Pnömoniler en sık saptanan nozokomiyal en-
feksiyon olmuştur; bunu kan dolaşımı enfeksiyonları takip etmiştir. Kaba mortalite oranı %50.6
olarak belirlenmiştir. Yoğun bakım ünitesinde yatış, ileri yaş, hastanede uzun süre yatma, invaziv
girişimlerin uygulanması ve pnömoni varlığı fatal olgularda anlamlı derecede yüksek saptanmıştır.
Trimetoprim-sülfametoksazol, siprofloksasin ve sefoperazon-sulbaktamın S. maltophilia’ya karşı en
etkili antimikrobiyal ilaçlar olduğu bulunmuştur. SSoonnuuççllaarr::  Çalışma süresi boyunca nozokomiyal S.
maltophilia enfeksiyonlarının insidansı istatistiksel olarak değişiklik göstermemiştir. Yoğun bakım
ünitelerinde mortalite yüksek saptanmıştır. Pnömoniler en sık gözlenen ve mortalitesi yüksek en-
feksiyonlar olmuştur. Bilinen antibiyotiklere direnç oranlarının yüksek olması ve bu durumun ön-
ceden antibiyotik kullanımı ile ilişkisinin olması antibiyotiklerin akılcı kullanımının ve düzenli
sürveyansın önemini ortaya koymaktadır. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: No zo ko mi yal en fek si yon; Ste not rop ho mo nas mal top hi li a; sür ve yans
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e cently, Ste not rop ho mo nas mal top hi li a has
be co me one of the most im por tant no so co -
mi al pat ho gens in a hos pi tal set ting and it

has be en in cre a singly iso la ted from im mu no sup -
res sed as well as im mu no com pe tent pa ti ents.1,2 Pro-
lon ged hos pi ta li za ti on and ad mis si on to an
in ten si ve ca re unit (ICU), in va si ve pro ce du res such
as cen tral ve no us cat he ter (CVC) and mec ha ni cal
ven ti la ti on (MV), pri or ex po su re to an ti mic ro bi al
agents, un derl ying ma lig nancy and ne ut ro pe ni a are
ma jor risk fac tors for S. mal top hi li a in fec ti ons.1

This mic ro or ga nism is as so ci a ted with a wi de va ri -
ety of in fec ti ons, inc lu ding blo ods tre am, res pi ra -
tory, uri nary tract, skin and soft tis su e, in tra -
ab do mi nal, and cen tral ner vo us system in fec ti ons.3

The high mor ta lity du e to S. mal top hi li a in fec ti ons
and the high le vels of in trin sic or ac qu i red re sis -
tan ce to dif fe rent an ti mic ro bi al agents among this
spe ci es may chal len ge the cli ni ci ans in the ti mely
ap prop ri a te ma na ge ment of the se in fec ti ons.4,5

In this ret ros pec ti ve study, we analy zed the in-
ci den ce, cli ni cal cha rac te ris tics, an ti mic ro bi al sus-
cep ti bi lity and out co mes of no so co mi al S.
mal top hi li a in fec ti ons du ring the pe ri od 2003 to
2007 in our ins ti tu ti on.

MA TE RI AL AND MET HODS
Ga zi Uni ver sity Hos pi tal is a 1000 bed ter ti ary ca -
re te ac hing hos pi tal in An ka ra, Tur key. From Ja n-
u ary 2003 to De cem ber 2007, all pa ti ents with
no so co mi al in fec ti on (NI) du e to S. mal top hi li a we -
re inc lu ded in the study. The da ta we re ob ta i ned
from in fec ti on con trol com mit te e re cords. No so co -
mi al in fec ti on sur ve il lan ce was per for med ac ti vely
ba sed on both la bo ra tory and pa ti ent re cords du r-
ing the pe ri od. The di ag no sis of NI was ma de ac-
cor ding to the cri te ri a of the Cen ters for Di se a ses
Con trol and Pre ven ti on (CDC).6 The fol lo wing da -
ta we re col lec ted and analy zed: age, sex, wards, du-
ra ti on of hos pi ta li za ti on, pri or an ti bi o tic use wit hin
30 days, ne ut ro pe ni a (less than 500 ne ut rop hils per
mm3), im mu no sup res si ve the rapy inc lu ding cor ti -
cos te ro ids, in va si ve pro ce du res li ke mec ha ni cal
ven ti la ti on, pre sen ce of  cen tral ve no us cat he ter,
uri nary cat he ter and dra i na ge cat he ter mo re than
48 ho urs, trac he os tomy, en dos copy, he mo di aly sis,

and un derl ying di se a ses of the pa ti ents (ma lig -
nancy, chro nic li ver di se a se, so lid or gan trans plan -
ta ti on, di a be tes mel li tus, tra u ma), the type of NI,
mic ro bi o lo gi cal da ta and out co me.

Mic ro or ga nisms we re iden ti fi ed by the BBL
Crystal En te ric/Non fer men ter ID Kit (Bec ton Dic-
kin son, USA). The in vit ro ac ti vi ti es of an ti mic ro -
bi al agents we re tes ted aga inst the cli ni cal iso la tes
of S. mal top hi li a using the disk dif fu si on met hod
ac cor ding to the Clinical Laboratory Standards Ins-
titute (CLSI) cri te ri a.7

The sta tis ti cal analy sis of the da ta was per for -
med using the SPSS ver si on 11.5 soft wa re pac ka ge.
Ca te go ri cal va ri ab les we re analy zed using chi-squ -
a re or Fis her’s exact tests whe re ap prop ri a te. Stu-
dent’s t-test was used for com pa ri son of con ti nu o us
va ri ab les. Sta tis ti cal sig ni fi can ce was set at a p va -
lu e of < 0.05. 

RE SULTS
Du ring the study pe ri od, S. mal top hi li a was iso la ted
from 89 pa ti ents as a ca u sa ti ve agent of NI. S. mal-
top hi li a was the eti o lo gi cal agent in 1.6% of NI iso-
la tes, and in 2.3% of gram-ne ga ti ve mic ro -
or ga nisms. S. mal top hi li a in fec ti ons de ve lo ped
mostly in ICUs and he ma to logy-on co logy de part -
ments. NI in ci den ce was 30.5 per 1000 ad mis si ons
and no so co mi al S. mal top hi li a in fec ti on in ci den ce
was 0.6 per 1000 ad mis si ons. The re was no sig ni fi -
cant chan ge in the in ci den ce of S. mal top hi li a in-
fec ti on bet we en the ye ars (p=0.789). The in ci den ce
of S. mal top hi li a in fec ti ons, its per cen ta ge among
no so co mi al pat ho gens, wards, and type of NIs by
ye ars we re shown in Tab le 1. 

Ma le/fe ma le ra ti o was 1.38; me an age was 46.2
± 26.5 ye ars (me di an 54 ye ars). Me an du ra ti on of
hos pi ta li za ti on was 31.5 ± 26.3 days (me di an 24
days). The re was an ac com pan ying pat ho gen in
17.9% of S. mal top hi li a (n= 16) in fec ti ons: 5 Aci -
ne to bac ter ba u man ni i, 4 Staph ylo coc cus au re us, 4
Esc he ric hi a co li, 2 Kleb si el la spp. and 1 En te ro bac -
ter spp. The cru de mor ta lity ra te was not sig ni fi -
cantly dif fe rent bet we en the pa ti ents with and
wit ho ut poly mic ro bi al in fec ti on (p=0.166). 

The cru de mor ta lity ra te was 24.3% for all NIs,
and 50.6% for S. mal top hi li a in fec ti ons (p=0.001).
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Stay in ICU, in cre a sed age, pro lon ged hos pi ta li za -
ti on, using in va si ve pro ce du res such as mec ha ni cal
ven ti la ti on, en dos copy, trac he os tomy, cen tral ve-
no us cat he te ri za ti on and exis ten ce of pne u mo ni a
we re sig ni fi cantly hig her in fa tal ca ses. We did not
at tempt to analy ze the in de pen dent risk fac tors re-
la ted with mor ta lity in this study, as it was not a
ca se-con trol study and be ca u se of its ret ros pec ti ve
de sign. Only, we analy zed to find out any dif fe -
ren ce for the cli ni cal and de mog rap hic fe a tu res
among the pa ti ents sur vi ved and di ed. The de mog -
rap hic and cli ni cal cha rac te ris tics of pa ti ents ac cor -
ding to the mor ta lity sta tus we re shown in Tab le 2.
The most com monly used pri or an ti bi o tics we re
car ba pe nems, qu i no lo nes, pe ni cil lins, third ge ne -
ra ti on cep ha los po rins, and ami nogl yco si des in the
pa ti ents. A sta tis ti cal analy sis re gar ding the an ti bi -
o tic clas ses was not per for med be ca u se most of the
pa ti ents had be en tre a ted with at le ast two clas ses
of an ti bi o tics. Car ba pe nems we re used in 21 of 29
(72.4%) pa ti ents who re ce i ved pri or an ti bi o tic tre -
at ment.

The an ti mic ro bi al sus cep ti bi lity of S. mal top -
hi li a iso la tes was sum ma ri zed in Tab le 3. The most
ac ti ve an ti mic ro bi al agents we re tri met hop rim-
sul fa met ho xa zo le (TMP-SMZ), cip rof lo xa cin, and

ce fo pe ra zo ne-sul bac tam. Re sis tan ce to car ba pe -
nems and ami nogl yco si des we re over 70% in the
study. Se venty-thre e per cent of the iso la tes we re
re sis tant to at le ast thre e dif fe rent an ti bi o tic gro -
ups.

DIS CUS SI ON
S. mal top hi li a has emer ged as an im por tant no so -
co mi al pat ho gen in many ins ti tu ti ons over the past
15 ye ars. In cre a sed num bers of im mu no com pro -
mi sed and cri ti cally ill pa ti ents, as well as in cre a sed
use of car ba pe nems, we re fo und to be as so ci a ted
with emer ging ra tes of no so co mi al S. mal top hi li a
in fec ti ons.8,9 Epi de mic oc cur ren ce of S. mal top hi li -
a in fec ti ons al so ap pe ars to be in cre a sing in many
cen ters. Most of the stu di es we re run af ter per ce i -
ved in cre a se in the in ci den ce. In the SENTRY An-
ti mic ro bi al Sur ve il lan ce Prog ramme, epi de mic
clus ters of S. mal top hi li a iso la ted from pne u mo ni -
as and blo ods tre am in fec ti ons we re de tec ted in so -
me me di cal cen ters.10 In a study by Del To ro et al,
ho we ver, the in ci den ce was lo wer, ran ging from
3.4 to 12.1 ca ses per 10.000 disc har ges, with no ap-
pa rent clus ters of ca ses.11 Me yer et al fo und a sig ni -
fi cant dec re a se in the in ci den ce den sity of S.
mal top hi li a in fec ti ons in ICUs du ring a 4-ye ar pe-

TABLE 1: Incidence of Stenotrophomonas maltophilia infections, isolation percentages, wards, and infection types by years.

* p=  0.789.

NI, nosocomial infection

2003 2004 2005 2006 2007 Total

No. of S. maltophilia isolates 12 19 15 22 21 89

Incidence (per 1000 admission)* 0.47 0.68 0.53 0.70 0.60 0.60

% of  S. maltophilia among NI isolates 1.4 1.9 1.1 1.4 1.4 1.6

% of  S. maltophilia among gram-negative isolates 2.4 2.8 1.8 2.2 2.3 2.3

Wards, n (%)

Medical wards 6 (6.8) 9 (10.1) 12 (13.5) 8 (9) 8 (9) 43 (48.2)

Surgical wards 1 (1.1) 2 (2.2) 0 2 (2.2) 1 (1.1) 6 (6.8)

Intensive care units 5 (5.6) 8 (9) 3 (3.4) 12 (13.5) 12 (13.5) 40 (45)

Type of NI, n (%)

Pneumonia 3 (3.4) 8 (9) 9 (10.1) 6 (6.8) 12 (13.5) 38 (42.6)

Bloodstream infection 6 (6.8) 6 (6.8) 2 (2.2) 11 (12.4) 3 (3.4) 28 (31.5)

Urinary tract infection - 1 (1.1) 3 (3.4) 1 (1.1) 4 (4.5) 9 (10.1)

Surgical site infection 2 (2.2) 3 (3.4) - 2 (2.2) 1 (1.1) 8 (9)

Skin-soft tissue infection 1 (1.1) 1 (1.1) 1 (1.1) 2 (2.2) 1 (1.1) 6 (6.8)

TOTAL, n (%) 12 (13.5) 19 (21.3) 15 (16.9) 22 (24.7) 21 (23.6) 89 (100)
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ri od, even tho ugh to tal an ti bi o tic use and car ba pe -
nem use in cre a sed slightly.12 Stu di es re por ting in-
cre a sing S. mal top hi li a in ci den ce se em to be very
in di vi du al in cen ters. In our study, S. mal top hi li a
in ci den ce was 1.6 per 1000 ad mis si ons and the re
was no sig ni fi cant in cre a se by ye ars. S. mal top hi li -
a was res pon sib le for 1.6% of no so co mi al iso la tes
and 2.3% of gram-ne ga ti ve mic ro or ga nisms.

Pne u mo ni a and blo ods tre am in fec ti ons are the
most com mon ma ni fes ta ti ons of S. mal top hi li a in-
fec ti ons.3,4 In the SENTRY Prog ramme, the num-
ber of res pi ra tory S. mal top hi li a iso la tes was
fo ur fold hig her than blo ods tre am iso la tes, and an
in cre a sing trend in the in ci den ce of res pi ra tory
tract in fec ti ons was ob ser ved in Eu ro pe.10 In our
hos pi tal, si mi larly, 38% and 28% of S. mal top hi li a
iso la tes we re re co ve red from pne u mo ni as and blo -

ods tre am in fec ti ons, res pec ti vely. Pne u mo ni as we -
re mo re pre va lent in ICUs re la ted to mec ha ni cal

TABLE 2: The demographic and clinical characteristics of 89 patients according to mortality status.

No. (%) of patients  p

Characteristic Survived (n= 44) Mortality (= 45) Total (n= 89)

Sex, male/female 28/16 23/22 51/38 0.232 

Age, mean + SD (year) 40.5 ± 25.6 51.8 ± 24.5 46.2 ± 26.5 0.010

Setting, ICU/non-ICU 10 (22.7) 33 (73.3) 43 (48.3) 0.001

Duration of hospitalization (days) 25.8 ± 24.5 37.5 ± 27.1 31.5 ± 26.3 0.244

Underlying diseases/risk factors

Neutropenia 9  (20.4) 6 (13.3) 15 (16.8) 0.370 

Malignancy 21 (47.7) 11 (24.4) 32 (35.9) 0.022 

Immunosupressive therapy 9  (20.4) 3 (6.6) 12 (13.4) 0.069 

Prior antibiotic use 13 (29.5) 16 (35.5) 29 (32.5) 0.545

Tracheostomy 3 (6.8) 16 (35.5) 19 (21.3) 0.001

Endoscopy 5 (11.3) 21 (46.6) 26 (29.2) 0.001

Hemodialysis 1 (2.2) 5 (11.1) 6 (6.7) 0.203 

Mechanical ventilation 10 (22.7) 35 (77.7) 45 (50.5) 0.001 

Central venous catheter 31 (70.4) 44 (97.7) 75 (84.2) 0.001

Urinary catheter 15 (34) 36 (80) 51 (57.3) 0.001 

Drainage catheter 8 (18.1) 6 (13.3) 14 (15.7) 0.530

Chronic liver disease 0 4 (8.8) 4 (4.4) 0.117 

Solid organ transplant 2  (4.5) 2 (4.4) 4 (4.4) 1.000 

Diabetes mellitus 6 (13.6) 7 (15.5) 13 (4.6) 0.798 

Trauma 0 3 (6.6) 3 (3.3) 0.242 

Type of infection

Pneumonia 11 (25) 27 (60) 38 (42.6) 0.001 

Bloodstream infection 14 (31.8) 14 (31.1) 28 (31.4) 0.943 

Urinary tract infection 8  (18.1) 1 (2.2) 9 (10.1) 0.031 

Surgical site infection 7 (15.9) 1 (2.2) 8 (8.9) 0.059 

Skin-soft tissue infection 4 (9) 2 (4.4) 6 (6.7) 0.651

ICU, intensive care unit

Antibiotics Resistance (%) 
Amikacin  73

Amoxycilline-clavulanic acid 73

Imipenem 79.8

Meropenem 73

Gentamycin 76

Piperacillin-tazobactam 43.7

Ceftazidime 45.1

Ceftriaxone 76.5

Ciprofloxacin 22.5

Cefoperazone-sulbactam 26.7

Trimethoprim-sulfamethoxazole 21.9

Cefepime 55.7

TABLE 3: Antimicrobial resistance rates of 
S. maltophilia isolates (n= 89).
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ven ti la ti on, and blo ods tre am in fec ti ons we re most
com mon in pa ti ents with he ma to lo gi cal ma lig -
nancy and im mu no sup res si on in me di cal wards. 

Pne u mo ni a and bac te re mi a are the most com-
mon cli ni cal con di ti ons as so ci a ted with high mor-
ta lity. The mor ta lity of pne u mo ni as is re por ted to
be 40-50% in can cer pa ti ents and 23% in cri ti cally
ill tra u ma pa ti ents. Cru de and at tri bu tab le mor ta -
li ti es of S. mal top hi li a bac te re mi a ran ged from 14 to
69% and 12.5 to 41%, res pec ti vely.1 In our study,
cru de mor ta lity was 71% in pne u mo ni as, and 50%
in blo ods tre am in fec ti ons. Sin ce many pa ti ents ha -
ve sig ni fi cant un derl ying di se a ses, the pro por ti on
of de aths di rectly at tri bu tab le to S. mal top hi li a in-
fec ti ons re ma ins unc le ar. Most of the pa ti ents we -
re ICU pa ti ents or pa ti ents with un derl ying
he ma to lo gi cal ma lig nan ci es, which we re con si de -
red the most sig ni fi cant con fo un ding fac tor in high
mor ta lity. In a study per for med on cri ti cally ill tra -
u ma pa ti ents, the mor ta lity ra te of S. mal top hi li a
ven ti la tor-as so ci a ted pne u mo ni a (VAP) was not
dif fe rent from the ra te of VAP ca u sed by ot her
gram-ne ga ti ve bac te ri a and the cli ni cal pre sen ta ti -
on of pne u mo ni a was si mi lar in both gro ups.13

The cru de mor ta lity of S. mal top hi li a in fec ti -
ons was 50.6% in our study. The mor ta lity ra te was
hig her among the pa ti ents in ICUs (p<0.001). This
may be at tri bu ted to the se ve rity of un derl ying di s-
e a ses of pa ti ents, ex ces si ve use of in va si ve pro ce -
du res as well as bro ad-spec trum an ti bi o tics in ICUs.
In fact, the use of in va si ve pro ce du res such as me-
c ha ni cal ven ti la ti on, cen tral ve no us cat he ters, tra-
c he os tomy and en dos copy we re sig ni fi cantly
hig her in fa tal ca ses in our study. Our re sults we re
si mi lar to tho se in the study by Nic hol son et al, in
which they fo und hig her mor ta lity ra tes among
ICU pa ti ents com pa red to non-ICU pa ti ents (44%
vs 4.8%).14 In anot her study by Cay lan et al, cru de
mor ta lity in pa ti ents with S. mal top hi li a was re por -
ted to be 25%.15

An ti mic ro bi al test re sults re ve a led that the
most ac ti ve an ti mic ro bi al agent was TMP-SMZ
with a 21.9% re sis tan ce ra te. The ra te of re sis tan ce

to TMP-SMZ ran ges from 0–6% in Ca na da and La -
tin Ame ri ca to 3–19% in Eu ro pe.10 Ne vert he less,
the re sis tan ce ra te is hig her in cer ta in cen ters as re-
por ted to be ap pro xi ma tely 30%.15,16 S. mal top hi li -
a is in trin si cally re sis tant to car ba pe nems and in
vit ro ac ti vity of cep ha los po rins aga inst S. mal top -
hi li a is li mi ted du e to be ta-lac ta ma se pro duc ti on
and low be ta-lac tam ac ti vity. Thus, the se agents
can not be re com men ded in the em pi ri cal tre at -
ment of S. mal top hi li a in fec ti ons.5 Re sis tan ce to
imi pe nem, me ro pe nem, cef ta zi di me, ce fe pi me, and
cef tri a xo ne was 79.8%, 73%, 45.1%, 55.7%, and
76.5%, res pec ti vely. Re sis tan ce to com bi na ti ons
with be ta-lac ta ma se in hi bi tors, pi pe ra cil lin-ta zo -
bac tam and ce fo pe ra zo ne-sul bac tam, we re lo wer
than for ot her be ta-lac tam an ti bi o tics in the study.
Cip rof lo xa cin has shown va ri ab le ac ti vity aga inst
S. mal top hi li a iso la tes ran ging from 13.1 to 92%.16,17

Ne wer flu o ro qu i no lo nes such as mo xif lo xa cin and
le vof lo xa cin se em to be mo re ef fec ti ve on cli ni cal
stra ins of S. mal top hi li a.5,16 Re sis tan ce to cip rof lo xa -
cin, which was the se cond most ac ti ve agent aga -
inst S. mal top hi li a in our study, was 22.5%.

In conc lu si on, alt ho ugh the in ci den ce of S.
mal top hi li a in fec ti ons are re por ted to be in cre a sing
in so me ins ti tu ti ons, our study re ve a led that the in-
ci den ce was stab le du ring the fi ve-ye ar pe ri od in
our hos pi tal. S. mal top hi li a is con si de red an im por-
tant no so co mi al pat ho gen, not less im por tant than
the ot her gram-ne ga ti ve or ga nisms, with high cru -
de mor ta lity ra tes, es pe ci ally in the ICU set ting and
in pa ti ents with pne u mo ni a. Ho we ver, S. mal top -
hi li a, un li ke ot her gram-ne ga ti ve mic ro or ga nisms,
is re sis tant to wi dely used an ti mic ro bi al agents to
tre at se ri o us in fec ti ons inc lu ding car ba pe nems and
ex ces si ve use of the se an ti bi o tics is well known to
in cre a se the risk of S. mal top hi li a in fec ti on. Re sis -
tan ce ra tes to an ti mic ro bi al agents we re high ex-
cept for TMP-SMZ and cip rof lo xa cin in our study
as well. The re fo re, both the ra ti o nal use of bro ad-
spec trum an ti bi o tics inc lu ding car ba pe nems and
re gu lar sur ve il lan ce of S. mal top hi li a in fec ti ons
might be the most im por tant con si de ra ti ons in hos-
pi tal set tings. 
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