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Abstract
Background and obj ect ive: Valid and reliable data regarding sepsis is lacking in Colombia. Our 

aim was to determine the prevalence of the microorganisms in the main infect ions t reated in 

Intensive Care Units (ICUs) in our count ry.

Met hods:  This is a sub-study of  a prospect ive cohort  wit h 10 general hospit als in Colombia 

during a 6-month period. The inclusion criteria were hospitalization in ICU and conirmation of 
infection according to the CDC deinitions. Patients were classiied into three groups, that is, 
communi t y,  hospi t al  and int ensive care,  according t o t he si t e where t he infect ion was 

acquired.

Result s: A total of 826 patients were included in this analysis. Of these, 51% developed infections 
in the community, 5.33% in the hospital and 43.7% in intensive care unit. Overall, the most 
common diagnoses were pneumonia (29.54%), intra-abdominal infection (18.16%) and urinary 
tract infection (11.62%). The most frequent germ in community-acquired infections was E. col i 

−lung (16. 4%), peritoneum (57.7%), urine (55.5%), blood (22.4%)−. E. Col i−peritoneum (29.3%), 
urine (52.9%)− also predominated in the ICU-acquired infections, except for lung and blood in 
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Introduction

Sepsis is established from the clinical suspicion of infect ion 
wi t h evidence of  a syst emic inf lammat ory response as 
def ined by one or more of  t he fol lowing crit eria:  fever or 
hypothermia, leukocytosis or leukopenia,  tachycardia and 
tachypnea.

The epidemiology of sepsis varies among different  regions: 
in the United States, in the period between 1979 and 2000 
there was an annual rise in the incidence of sepsis of 8.7%, 
implying an increase from 164,000 cases (82.7/100,000 
inhabitants) to almost 660,000 cases (240.4/100,000 
inhabitants),  with a lowering of  in-hospital mortalit y f rom 
27.8% to 17.9%.3 In France, a registry of 22 hospitals over an 
8-year period (1993-2000) likewise found the incidence of 
septic shock to have increased from 8.2/100 admissions in 
1993 to 9.7/100 admissions in 2000.4

Infect ions in Int ensive Care Unit s (ICU) are caused by 
multiresistant microorganisms, affecting over 20% of all 
patients and giving rise to a mortality rate of over 30%,5 
with the generat ion of important  management  costs.6 Out -

hospital infections also exhibit microbiological high 
resistance profiles.7

The EPIC II study, which evaluated 14,414 patients in 1265 
ICUs of 75 countries, found 51% of the patients to be 
infected, and 71% of these subjects were receiving 
ant ibiot ics. The most  frequent  infect ions were of respiratory 
origin (64%); the cultures proved positive in 70% of the 
cases, gramnegative microorganisms were isolated in 62%, 
grampositive microorganisms in 47%, and fungi in 19%.8

A literature review of the epidemiology of  sept icemia in 
Latin America found the published studies to be extremely 
heterogeneous in terms of design, study populat ion, sample 
size, endpoints and follow-up. The studies even dif fered in 
terms of their definit ion of sepsis, thus making it  impossible 
to gain a precise idea of  t he magnitude of  t he problem in 
Lat in America. 9 To our knowledge,  t he only st udy in t his 
geographical set t ing referred to the epidemiology of sepsis 
in Intensive Care was carried out  in Brazil . 10 In a series of 
1383 patients, the observed rates of sepsis, severe sepsis 
and septic shock were 61.4, 35.6 and 30/1000 days/patient, 
respect ively – the main site of infect ion being the respiratory 

Peril microbiológico de las Infecciones en Unidades de Cuidados Intensivos de Colombia 
(EPISEPSIS Colombia)

Resumen
Int roducción y obj et ivo: En Colombia faltan datos iables sobre el comportamiento de la sepsis. 
Se pretende determinar la prevalencia de los microorganismos en las principales infecciones 

t ratadas en las unidades de cuidados intensivos (UCI) de nuest ro país.

Métodos:  Este es un subestudio de una cohorte prospect iva recolectada en 10 hospitales duran-

te 6 meses. Los criterios de inclusión eran hospitalización en UCI y conirmación de una infec-

ción según las deiniciones del CDC, considerando tres grupos (comunidad, hospital, UCI) según 
el sit io de adquisición de la infección.

Resul t ados: Se incluyó en el análisis a 826 pacientes; el 51% contrajeron procesos infecciosos 
extrahospitalarios; el 5,33%, en el hospital y el 43,7%, en UCI. Los diagnósticos más frecuentes 
fueron neumonía (29,54%), infección intraabdominal (18,16%) e infección del tracto urinario 
(11,62%). El microorganismo más frecuente en las infecciones extrahospitalarias fue Escherichia 

col i −pulmón (16,4%), peritoneo (57,7%), orina (55,5%) y sangre (22,4%)−. En las adquiridas en 
UCI predomina también E. col i −peritoneo (29,3%) y orina (52,9%)−, excepto en pulmón y san-

gre, en los que fueron St aphylococcus aureus (32,4%) y Klebsiel la pneumoniae (15,7%) los más 
prevalentes. Se tomaron cultivos a 655 pacientes, de los que el 40% recibió antibióticos antes de 
la toma, sin que esto afectara al porcentaje de positividad (p = 0,583).
Conclusiones:  La neumonía fue la infección más f recuente independientemente del sit io de 

adquisición. E. col i fue el patógeno más prevalente, excepto en las infecciones pulmonares ad-

quiridas en UCI, donde lo fue S. aureus.
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which St aphylococcus aureus (32.4%) and Klebsiel l a pneumoniae (15.7%) were the most 
prevalent. Cultures were requested from 655 patients, 40% of them having received antibiotics 
before cultures were taken, although this did not  affected the percentages of posit ive cultures 

(P = 0.583).
Conclusions: Pneumonia was the main cause of infection regardless of the site of acquisition. E. 

col i was the most prevalent germ, except in the pulmonary infections acquired in UCI in which 
S. aureus was the most  prevalent .

© 2010 Elsevier España, S.L. and SEMICYUC. All rights reserved.
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t ract . However, no analyses were made of the corresponding 
microbiological profiles.

In Colombia t here are present ly t hree groups (GREBO, 
GRUVECO and CIDEIM) i n charge of  t he vigi l ance of 
microbiological isolates in dif ferent  hospit als t hroughout  
t he count ry,  wit h no direct  correlat ion t o t he infect ions 
profile found in Intensive Care.

We t herefore designed a mult icenter st udy t o describe 
the prevalence of  the microorganisms present  in the most  
common infect ions found in ICUs,  t he t ypes of  cul t ures 
requested and their posit ivit y in relat ion to the prior start  
of ant ibiot ic t reatment .

Material and methods

Patients

A prospect ive,  mult icent er cohort  st udy was carried out  
involving pat ient s admit t ed t o 10 hospit als in four main 
ci t ies in Colombia,  bet ween 1 Sept ember 2007 and 29 
February 2008. The eligible patients were over 18 years of 
age and present ed one of  t he fol lowing t hree cri t eria:  a 
probable or conf irmed diagnosis of  infect ion as established 
from the clinical data; changes in body temperature (> 38 
or < 36 ºC); or hypotension in the absence of a specific 
cause, with admission to the Emergency Department ,  ICU 
or hospit al.  As def init ive inclusion crit erion,  t he pat ient s 
were required t o present  infect ion complying wi t h t he 
def init ion based on the crit eria of  t he Centers for Disease 
Cont rol (CDC).11 The present  study is a sub-study including 
onl y t hose pat ient s admi t t ed t o Int ensive Care,  and 
st rat i f ied according t o whet her t he infect ion was of  an 
out -hospit al nature,  nosocomial (in-hospit al,  or occurred 
in the ICU.

The exclusion criteria were: patient refusal to participate 
in the study, eligibility evaluation more than 24 hours after 
the suspicion of infection, admission for over 48 hours in 
anot her  i nst i t ut i on i mmedi at el y  bef or e cur r ent  

hospitalization, the non-availability of follow-up for 28 
days, discharge in under 24 hours, and a change in the main 
diagnosis to a diagnosis other than infect ious disease during 
hospitalizat ion.

The st udy prot ocol was approved by a review board in 
each center. Informed consent  was obtained in two hospitals, 
while in the rest  of the centers consent  was not  obtained on 
the grounds that  this is an observat ional study.

Institutions

Ten general and university hospitals in four cit ies of Colombia 
were invited to part icipate on the basis of their geographical 
importance in each region.  The hospit als were located in 
Bogotá: Fundación Cardio-Infantil (153 adult beds, 46 
Intensive Care (IC) beds), Hospital Universitario San Ignacio 
(241 adult beds, 32 IC), Hospital Santa Clara (108 adult 
beds, 15 IC); in Cali: Fundación Valle del Lili (232 adult beds, 
40 IC) and Hospital Universitario del Valle (585 adult beds, 
48 IC); in Cartagena: Clínica Madre Bernarda (100 adult 
beds, 11 IC) and Hospital de Bocagrande (75 adult  beds, 19 
IC); and in Medellín: Hospital Pablo Tobón Uribe (300 adult 
beds, 18 IC), Clínica Universitaria Bolivariana (149 adult 
beds, 12 IC) and Hospital Universitario San Vicente de Paúl 
(625 adult beds, 32 IC). This latter hospital moreover served 
as coordinat ing center.

Data collection, evaluation and quality control

One or two nurses were t rained, depending on the number 
of beds in each hospital, in two working sessions of two days 
each.  A pilot  st udy was carried out  during t hree mont hs, 
immediat ely bef ore t he st ar t  of  recrui t ment .  In each 
hospital there was also a co-invest igat ing physician in charge 
of reviewing data precision and consistency, as well as the 
diagnosis of each pat ient . In addit ion, each case report  form 
was evaluat ed and reviewed weekly,  based on a double-
input  form, in the data coordinat ing center of the University 

Figure 1 Study populat ion.

Excluded n = 1401

-  Patient refusal to participate  
in the study (26%)

-  More than 24 hours after the 
suspicion of infection (24%)

-  Admission for over 48 hours  
in another institution (24%)

-  Change in the main diagnosis  
to a diagnosis other than infectious 
disease (15%)

- Discharge in under 24 hours (11%)

Eligible n = 4082

Recruited n = 2681

ICU = 826

Community  
n = 421

In-hospital  
n = 44

ICU  
n = 361
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of Ant ioquia.  Any incoherence, imprecision or loss of  data 
implied returning the form to the co-invest igator in charge 
for due correct ion in the week af ter review of  the data in 
the coordinat ing center. An evaluat ion was also made by one 
of the main co-invest igators in each hospital during the f irst  
month of the study.

The severit y of  t he disease was assessed based on t he 
APACHE II score (Acute Physiologic and Chronic Health 
Evaluat ion II),12 and the magnitude of organ dysfunct ion was 
measured with the SOFA score (Sequential Organ Failure 
Assessment ). 13 Both scales were applied within the first 24 
hours after inclusion of the pat ient . We also collected data 
relat ing t o t he pat ient  demographic charact er i st i cs, 
diagnosis of  t he inf ect ion,  t ype of  cul t ures wi t h t he 
corresponding microbiological report  and ant ibiogram during 
the f irst  7 days after inclusion of the pat ient , and the start  
or not  of ant ibiot ic t reatment  before sampling for culture.

Study results

The study was designed to describe the prevalence of  t he 
microorganisms involved in out -hospit al ,  nosocomial and 
ICU infect ious processes,  t he t ypes of  cult ures requested 
and their posit ivity in relat ion to the prior start  of ant ibiot ic 
t reatment .

Statistical analysis

The results for the variables exhibiting a normal distribution 
were reported as t he mean ± standard deviat ion (SD) and 
interquart ile range, or as proport ions with the corresponding 

Table 1 Dist ribut ion of demographic variables and the severity of infect ion, according to the place where infect ion occurred 

among the pat ients admit ted to Intensive Care in Colombia over a 6-month period during the year 2007

Origin Age (years), mean Sex, % SOFA score, mean ± SD APACHE II score, mean ± SD

  Males Females

Out-hospital 56.23 51.78 48.22 6.34 ± 3.42 16.24 ± 6.82
ICU 52.1 52.91 47.09 6.48 ± 3.7 13.69 ± 6.41
In-hospital 58.28 56.82 43.18 6.34 ± 4.41 15.3 ± 6.57
General 54.53 52.54 47.46 6.08 ± 3.48 15.08 ± 6.74

95% confidence interval (CI). Comparisons between 
cont inuous variables were made using the Student  t -test  in 
the presence of  a normal dist ribut ion, and with the Mann-
Whitney U-test  for variables with a non-normal dist ribut ion. 
The categorical variables in t urn were analyzed wit h t he 
chi-squared test, except in those cases involving a small 
sample size and where the Fisher exact test proved 
necessary.  Stat ist ical signif icance was considered for p < 
0.05.

Results

Over a period of 6 months, 4082 patients in hospital 
admission,  t he Emergency Depart ment  and ICU proved 
eligible for inclusion in the study. Of these subjects, 1401 
were excluded and 2681 were included. In relation to the 
latter, 826 (30.8%) were in the ICU and so were subjected to 
analysis to the effects of the present  study. The dist ribut ion 
according to where infect ion occurred was as follows: out -
hospital 421 (50.97%); in-hospital 44 (5.33%), and in the ICU 
361 (43.7%) (Fig. 1).

The mean patient age was 54.5 ± 20.3 years, with an 
almost  equal  dist r ibut ion bet ween males and f emales 
(1:1.1). The mean SOFA and APACHE II scores were 6.08 ± 
3.48 and 15 ± 6.74, respectively. The distribution of these 
dat a according t o t he place where infect ion occurred is 
shown in Table 1.

The most  f r equent  i nf ect i ons among t he general 
population were of respiratory origin (29.54%; nosocomial, 
17.07%; out-hospital, 12.47%). In all groups the three 

Table 2 Prevalence of the main infections in the ICUs of Colombia according to the place where infection occurred

Type of infect ion Out -hospital ICU In-hospital General

Intraabdominal infection 84 (19.95) 63 (17.45) 3 (6.82) 150 (18.16)
Nosocomial pneumonia − 119 (32.96) 21 (47.73) 140 (17.07)
Out-hospital pneumonia 102 (24.23) − − 102 (12.47)
Symptomatic urinary tract infection 53 (13.06) 40 (11.08) 1 (2.27) 94 (11.62)
Clinical sepsis 35 (8.31) 40 (11.08) 2 (4.55) 77 (9.32)
Soft tissue infections 47 (11.16) 11 (3.05) 2 (4.55) 60 (7.26)
Hematological infections 17 (4.04) 33 (9.14) 1 (2.27) 51 (6.17)
Catheter-related urinary tract infection 4 (0.95) 16 (4.43) 4 (9.09) 24 (2.91)
Endometritis 2 (0.48) 1 (0.28) 2 (4.55) 5 (0.61)
Others 77 (18.3) 55 (15.24) 10 (2.72) 142 (15.02)

The data are expressed as n (%).



Microbiological proile of infections in the Intensive Care Units of Colombia (EPISEPSIS Colombia) 79

most  common infect ions were pneumonia,  int raabdominal 
i nf ect i on and ur i nary i nf ect i on.  The groups i n t urn 
dif ferent  in relat ion t o t he fourth most  common cause of 
infect ion:  in t he out -hospit al  cases sof t  t issue infect ions 
were t he most  common forms,  versus endomet rit is in t he 
in-hospit al  subj ect ,  and cat het er-relat ed bact eremia in 
t he ICU (Table 2).

Cultures were obtained from 655 patients (79.1%); of 
these, 60% were obtained before the start of antibiotic 

Figure 2 Percentage positive results in the different cultures, considering prior antibiotic use.

Figure 3 Percentage of positive results in the different cultures obtained from the patients admitted to Intensive Care (CSF: 
cerebrospinal luid, Skin-ST: skin and soft tissues).

Prior antibiotics

Blood cultures  
(P = 0.86)

Urine  
(P = 0.082)

Sputum 
(P = 0.35)

Peritoneum  
(P = 0.96)

No prior antibiotics

t reat ment .  The st art  of  ant ibiot ics before or af t er t he 
collect ion of  samples did not  inf luence posit ivit y in any of 
them (Fig. 2).

The most  frequent ly requested samples corresponded to 
blood samples for culture (obtained in 54.4% of the patients), 
followed by urine (35.1%), sputum (19.6%), peritoneal fluid 
(12.71%), other exudates (4.8%), cerebrospinal fluid (CSF) 
(4.2%), skin and soft tissues (3.8%), pleural fluid (2.06%) and 
joint fluid (0.5%).

Blood Urine Sputum Peritoneum Other 
exudates

CSF Skin-ST Pleura Joints
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On evaluat ing percent age posi t ivi t y of  t he request ed 
samples,  t hose corresponding t o j oint  f luid,  skin and sof t  
t issues and peritoneal f luid yielded the highest  rates, while 
CSF, pleural fluid and blood cultures showed the lowest 
percentage positivities (Fig. 3).

In t he bl ood cul t ures repor t ed as being posi t i ve, 
grampositive species were isolated in 43.5% of the cases, 
gramnegative species in 54.5% and fungi in 2%. The samples 
obtained from pat ients with out -hospital infect ions proved 
positive in 36.1% of the cases, and the most frequently 
reported microorganism was Escherichia col i. In turn, 40.9% 
of  t he blood cul t ures obt ained f rom in-hospit al  pat ient s 
proved positive; of these cases, 88.8% corresponded to 
gramnegat ive bacill i,  with no predominant  microorganism. 
In the ICU, 46.35% of the blood cultures proved positive, and 
t he most  f requent ly isolat ed organism in t his case was 
Klebsiel la pneumoniae.

Samples were obtained from 105 (70%) of the patients 
wit h abdominal  infect ions,  yielding 69 posit ive cul t ures 
(65.71%)(with positivity in 57.6% of the out-hospital cases, 
74.48% of the ICU infections and 100% of the in-hospital 
cases). The two most  commonly isolated microorganisms in 
t he out -hospi t al  and nosocomial  (ICU and in-hospi t al ) 
infect ions were E. col i and K. pneumoniae.

Samples in turn were obtained from 162 (66.3%) of the 
pat ient s wit h pneumonia,  yielding 101 posit ive cul t ures 
(62.34%) (with positivity in 55.21% of the out-hospital cases, 
75% of the in-hospital infections and 64.84% of the ICU 
infect ions).  The most  f requent ly isolated microorganisms 
according t o t he place where infect ion occurred were E. 

col i  in t he out -hospit al  cases,  and met hici l l in-sensi t ive 
St aphylococcus aureus (MSSA) in the in-hospital infect ions. 
In the case of ICU-acquired pneumonia, and although 62.1% 
of  t he isolates corresponded t o gramnegat ive bacil l i ,  t he 
most  frequent ly isolated pathogen was S. aureus.

Of the 129 pat ients diagnosed with urinary t ract  infect ion, 
urine cultures were requested in 118 cases (91%), with 
positive results in 83%. The most frequently isolated 
microorganism in each of the subgroups was E. col i.

The microorganisms most  f requent ly isolat ed f rom t he 
different samples are shown in Table 3.

Discussion

In t hi s f i r st  st udy car r i ed out  i n Col ombi a on t he 
microbiological  prof i le of  t he main inf ect ions seen in 
Intensive Care,  respiratory infect ion was found t o be t he 
main cause of admission, in coincidence with the rest  of the 
published series10,14-25 – with the exception of the works of 
Cheng et  al. 26 and Degoricij a et  al. , 27 in which abdominal 
infect ions and urinary infect ions were the most  prevalent , 
respect ively.

Three studies16,17,25 have described the infect ions according 
to the place in which infection occurred. In this context, 
lung infect ions were found to be the most  common infect ions 
both out -hospital and in-hospital,  in coincidence with our 
own observat ions.

Seven of  t he st udies17-19,21,24,25,27 di f f erent i at ed t he 
inf ect ions according t o t he place in which inf ect ion 
occurred, and in most  cases out -hospital infect ions were the 
processes most  of t en det ermining admission t o Int ensive 
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Care, with the exception of the series from Thailand25 and 
Slovakia, 19 where nosocomial  infect ions were t he most  
prevalent cause (55.6 and 69.4% respectively). In our study 
t here were no t rue dif ferences between t he out -hospit al 
infections (50.97%) and the nosocomial infections (49.03%). 
Table 4 compares the different aforementioned studies in 
t erms of  the epidemiological characterist ics,  severit y and 
origin of the infect ious process. 

The percent age dist r ibut ion of  t he microbiological 
ident if icat ion of  the cultures was characterized, including 
considerat ion of  the t ype of culture carried out .  A number 
of studies have also reported on culture posit ivity,14,15,18,21,24,27 
t hough most  of  t hem are l imit ed t o blood cul t ures,  wit h 
variable percentages of positivity between 35-75%. This 
coincides wit h our own f indings,  where t he blood cult ure 
positivity rate was 40.9%. None of these studies examined 
t he relat ionship between the f requencies of  t he dif ferent  
microbiological  isolat es and t he prior st art  of  ant ibiot ic 
t reat ment .  In our series t he use of  ant ibiot ics before or 
after sampling did not  influence the corresponding posit ivity 
f indings. However, no evaluat ion was made of the possible 
existence of a relationship between sample positivity and 
t he presence or absence of  resist ance t o t he ant ibiot ic 
t reatment  on the part  of the isolated microorganism, or of 
the t ime elapsed from the start  of  ant ibiot ic t reatment  to 
the moment  of sample collect ion. As a result ,  it  cannot  be 
concluded whet her i t  is i rrelevant  t o administ er or not  
administer ant ibiot ics prior to sample collect ion.

In t hi s st udy,  E.  col i  predominat ed in t he samples 
corresponding t o t he out -hospit al  infect ions (bronchial 
secret ions,  per i t oneal  f l uid,  ur ine and blood).  In t he 
nosocomial infect ions the predominant  species again was E. 

col i in urine and peritoneal f luid, while K. pneumoniae and 

S.  aureus respect ively predominat ed in blood and lung. 
Similar data have been reported by the Turkish series.16 The 
findings vary from one country to another. As an example, in 
the study from Thailand25 Mycobact erium t uberculosis was 
the most  frequent  microorganism in out -hospital pulmonary 
infect ions,  while in t he nosocomial infect ions E. col i  was 
seen t o predominat e in t he ur ine and per i t oneal  f luid 
samples - Acinet obact er,  Klebsiel la and Pseudomonas in 
turn predominat ing in the lungs. This points to the need for 
local,  regional and global vigilance systems as an integral 
part  of  infect ion prevent ion and cont rol programs, with a 
view to facil itat ing the informat ion required to modify the 
ant i bi ot i c pr escr i pt i on pr ot ocol s and desi gn new 
intervent ions for the cont rol of microbial resistances.

The st rong point s of  our study include the fol lowing:  a) 
the pat ients were def init ively included in the study only if  
infect ion was conf irmed according t o t he cri t eria of  t he 
CDC, 11 t hereby af fording high speci f ici t y regarding t he 
diagnost ic criterion; b) culture posit ivity was related to the 
prior start  of  ant ibiot ic t reatment  – a point  not  taken into 
account  in the reviewed literature; and c) this is the second 
Lat in American study on the epidemiology of  infect ions in 
ICUs,10 and the f irst  of its kind in Colombia – thus allowing us 
to est imate the behavior of  such infect ions in our count ry 
with respect  to the situat ions found elsewhere.

One of the limitat ions of the study is that  the relat ionship 
bet ween sample posi t ivi t y and possible microorganism 
resistance to the ant ibiot ic used was not  known. Likewise, 
we did not  est abl ish t he t ime elapsed f rom t he st art  of 

ant ibiot ic t reatment  to the moment  of sample collect ion; as 
a result , we are unable to conclude whether or not  ant ibiot ic 
use before sampling af fect s t he posit ivit y data obtained. 
Likewise, there was no cont rol over whether the dif ferent  
cultures were to be obtained or not  – this decision being left  
to the supervising physician. This determined, for example, 
that blood cultures were only made in 54.4% of the 
pat ients.

It  must  be remembered that  this is a sub-study, and that  
another art icle current ly in the preparatory phase will detail 
the microbial resistance prof iles in Colombian ICUs and the 
corresponding mult iresistance pat terns.

In conclusion, respiratory infect ions were the infect ions 
most  commonly found in ICUs in this count ry.  Likewise, E. 

col i  was the predominant  microorganism in t he main out -
hospit al infect ions,  while in t he nosocomial infect ions E. 

col i  shar ed i t s i mpor t ance wi t h S.  aur eus and  K. 

pneumoniae.
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