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ABSTRACT
Objective: Microbiological infection plays vital role in determining the outcome as well
as cost and duration of the hospital stay for patients admitted in ICU setup. Therefore
regular surveillance of important pathogens and its related factors are mandatory. The
objective of this study was to find out the organisms causes infection in patients
admitted in different Trauma-surgery, medical and neurology ICUs and related factors.
Methods: Our study was a prospective descriptive-analytic study. During the period
from January 2013 to January 2014, total of 520 samples (blood, respiratory tract, urine
etc.) from patients admitted in Trauma-surgical, medical and Neuro-ICUs of Ardabil cityIran were collected and processed for culture, identification and antibiotic susceptibility.
The medical and microbiological information were recorded from all patients whose
samples were positive. Results: Out of 520 positive cultures the most frequent
organisms isolated were Pseudomonas spp 24.6% (n=128), followed by Klebsiella spp
18.63% (n=97), Acinetobacter spp 15% (n=78) and S.aureus 17.1%. The mortality rate
of patients with positive cultures was 13.67% (n=71) with a mean length of stay of
13.7±12.04 days compared to 7.5±8.5 days in survived. Mortality rate was 15.79% in
neurology, 15.54% in surgical-trauma and 11.05% in medical patients. A significant
relation between surgeries, CVS and mechanical ventilation with mortality (P<0.001)
was found. No significant relation between each type of ICUs and microbiology was
detected. Conclusions: This report reveals the Microbiology profile in patients in ICUs.
Regular microbiological surveillance help in implementing better therapeutic strategies
to reduce the high morbidity and mortality associated among the patients in critical care
setting.

1. INTRODUCTION
Various microorganisms have survived for thousands of
years by their ability to adapt to antimicrobial agents.
*Corresponding

They do so via spontaneous mutation or by DNA transfer.
This process enables some bacteria to oppose the assault
of certain antibiotics, rendering the antibiotics
ineffective. (1) Intensive Care units (ICUs), despite their
apparent impact on patient outcome, have become high-
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risk areas for nosocomial infections. The patient in the
ICU has a 5 to 7 fold higher risk of a nosocomial infection
compared with the average patient and 20–25% of all
nosocomial infections develop in ICUs. (2) Critically ill
patients admitted in intensive care units (ICUs) are
always at a higher risk of developing infections with
various antibiotic resistant organisms. Infection caused
by multidrug-resistant bacteria constitutes a serious
problem for intensive care patients throughout the
world. The mortality rate associated with multidrugresistant bacteria in these patients is high in some
intensive care units (ICUs). Surveys of the prevalence and
susceptibility patterns of bacterial isolates are important
in determining optimum empirical therapy for infections
in critically ill patients. The purpose of study was, to find
out the organisms causing infection in patients admitted
in ICUs and to know the resistance pattern of isolates.
The objective of this study was to investigate the
microbiological profile in association with clinical factors
among patients consecutively admitted to different the
Surgical-Trauma, Medical and Neuro -ICUs

Table 1. Details of various positive clinical
samples received from different ICUs

2. MATERIALS AND METHODS
Our study was a prospective descriptive-analytic study in
educational ICUs of Ardabil city-Iran.A total of 520
positive samples of patients admitted in Trauma-surgical,
medical and Neuro-ICUs during the period of January
2013 to January 2014 were recorded. Processing of the
sample for culture and isolate identification was done by
standard methods. All isolated organism’s antibiotic
susceptibility testing done with method according to
Clinical and Laboratory Standards Institute (CLSI)
recommendations. Clinical data of all the 520 cases
collected.

3. RESULTS
A total of 520 positive samples collected. Table1 shows
Details of various clinical samples received from different
ICUs in our study. In this the most frequent organisms
isolated were Pseudomonas spp 24.6% (n=128),
followed by Klebsiella spp 18.63% (n=97), Acinetobacter
spp 15%9 (n=78) and S.aureus 17.1%.(Table2). The
expired patients had longer ICU stays (13.7±12.04) and
for the survived, the mean ICU stay was 7.5±8.5 days
(p<0.001). Urinary tract samples with a prevalence of
40% were the most common site of infection. Other
common sites were sputum (21.34%), blood (13.26%)
and wound (10.26%).The factors linked to higher
mortality rates in the multivariate analysis of the infected
patients were mechanical ventilation (p<0.001),
surgeries (p<0.001) and CVS (p<0.001) (Table3).

Type of sample

Total Sample

Percent

Urine

210

40

Res. samples

111

21.34

Blood

69

13.26

Wound

53

10.20

Chest tube

51

9.80

Peritoneal fluid

18

3.46

CSF

8

1.53

Trauma-Surgery

283

54.42

Medical

218

41.92

Neurology

19

3.65

Type of ICU

Table 2.
Bacteriologic pattern of various ICUs
Organism

Neurolog
y

Medic
al

TraumaSurgery

Total

%

S.aureus

12

35

42

89 (17.11%)

Staph.CO
N

6

15

17

38 (7.30%)

Strep.pne
umonia

1

9

3

13 (2.5%)

Entrococc
us

1

7

7

15 (2.88%)

E.coli

5

23

71

53 (10.2%)

Entrobact
er spp

5

27

13

48 (9.23%)

Klebsiella
spp

8

41

48

97 (18.63%)

Acintobac
ter spp

8

28

42

78 (15%)

Peudomo
nas
aeroginos
a

11

70

57

12 (24.6%)

Candidia
spp

10

31

27

68 (15%)

2564

Didar shetaban et al/ Int. J. Adv. Biol. Biom. Res, 2014; 2 (9), 2562-2565

4. DISCUSSION
The present study found a mortality rate of 13.65%
associated with positive cultures. These numbers are
lower than those reported in the literature, which are
approximately 30% for mortality (3-7).This can be due to
the accuracy of cultures or lesser cases in our study.
International data have shown that infection incidence
varies according to the origin of the patient (emergency
room, operating room, or infirmary) and the type of ICU.
Medical ICU patients have higher incidences of infection
(41%), while those destined for elective surgeries have
the lowest incidence (12.1%).(8) These data are not
consistent with the findings of the present study
probably because of availability of invasive procedures
and emergent surgeries IN Trauma-surgical ICU.
The risk of hospital mortality in those who had elective
or urgent operations was اhigher than that in those who
had no operation. Moreover, some other factors (e.g.,
underlying disease, preoperative antibiotics use, and
length of ICU stay) (9) might contribute to the high risk of
hospital mortality in those who had operations. Each
device use was significantly associated with hospital
mortality. The risks of hospital mortality in users of
ventilators and central venous catheters were 1.8 and 1.2
times higher than that in non-users (table3). Because we
could not take into account duration of device use, the
impact of device use on hospital mortality might be
underestimated or overestimated. Moreover, the longer a
device is used, the more likely it is to cause
infections.(10)The primary site of infection was the
urinary tract (40% of the cases), which is consistent with
previously published results (6,7,11-13)and In contrast to
previous publications(4,6,7,11,.12,14).that the respiratory
infections was the second most common site. The
literature identifies pulmonary infections, peritonitis,
primary bacteremia, and microbiological isolation of
gram-positive cocci and gram-negative bacilli as risk
factors for increased symptom severity and progression
to sepsis.(6,8)
The microbial present in sputum and urine are the same
organisms that may produce a florid VAP or UTI at a later
date, so the results from trapped sputum and urine
cultures will accurately reflect nosocomial infections in
the ICU. The incidence of positive cultures will, however,
be higher than those reported for nosocomial
infections.Gram-negative bacilli remain the most
commonly isolated organisms in our study. Pseudomonas
aeruginosa remains the most frequently isolated (24.6%)
gram-negative bacillus. (13) Our research findings also
showed that the most derived infection in surgerytrauma, medical and Neuro ICUS are Pseudomonas spp,
Klebsiella spp and afterwards S.aureus. A large number
of sputum and urine cultures grew yeast, which may be
due in part to the immunocompromised state of many of
the patients (as a result of, for example, poor nutritional
state, diabetes mellitus and steroid use) and the use of

broad-spectrum antibiotics. This may, however, also
indicate an overuse of antibiotics and the need for
stricter control measures, especially as positive yeast
cultures were commoner during the earlier stages of
admission.(15,16)The quandary is whether these infections
should be treated with antifungal agents. If yeast is
isolated from a blood culture, treatment should be
started and the CVP line removed. Yeast cultured from
urine in the asymptomatic patient may be due to catheter
colonization. The catheter should be changed and the
culture repeated. If the second culture is also positive, or
the patient is unstable, neutropenic or a transplant
recipient, a blood culture should be done and treatment
commenced. Yeast grown from sputum is also usually
due to colonization, and treatment is only commenced in
severely ill, neutropenic or immunocompromised
patients.(17)
Table 3.
Relationship between operation or device use
and hospital mortality*
Alive

Dead

% of
dead

[Operation]
without

157

40

20.30

with

292

31

9.59

p<0.001

[Central Venous Catheter]
Nonuser

153

11

5.58

user

296

60

16.85

p<0.001

[Mechanical Ventilation]
Non-use

108

11

9.24

user

341

60

14.96

p<0.001

*Distributions were compared by chi-square
tests.

CONCLUSION
In conclusion, the use of a ventilator or a central venous
catheter, and ICU-acquired drug-resistant infection are
associated with a high risk of hospital mortality in ICU
patients. The potential impact on hospital mortality
emphasizes especially those caused by drug-resistant
pathogens. Because drug resistance is largely due to
inadequate administration of antibiotics, clinicians
should consider drug resistance as part of their routine
treatment plans. Quality control of antibiotics use by
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providing locally adapted guidelines for prudent
antibiotics use is recommended. As a matter of course,
basic infection control practices are indispensable to
combat the spread of drug-resistant infections.
Surveillance systems contribute to detecting drugresistant infections, feedback on infection control
performance, and promoting research to prevent drugresistant infections. Paying careful attention to this
problem at the local ICU level, using a multidisciplinary
approach, will have the greatest likelihood of limiting the
development and spread of drug-resistant infections that
Emphasizes the importance of preventive measures
against ICU-acquired infections.
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