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ABSTRACT
Aims
The present study is a fundamental effort to evaluate the bacteriological and antibiotic patterns in the

Intensive Care Unit (ICU) setting in a tertiary care hospital. This study was carried out to guide the

clinician in choosing the appropriate antibiotics and to prevent emergence of multidrug resistance

bacteria.

Materials and Methods
Between March 2009 to Feb 2012, the samples from various ICUs that were submitted to the microbiology

laboratory for culture and sensitivity were included in this study.  All the organisms were identified

morphologically and biochemically by standard laboratory procedure and antibiotic susceptibility pattern

was determined by disc diffusion methods.

Result
Of 3,780 specimens, 2,312 (61.1%) isolates were recovered. Single organisms were isolated from 1,746

(75.5%) samples while the remaining 566 (24.4%) had two or more organisms isolated.  Pseudomonas

aeruginosa was the most common isolate 819 (35.4%), followed by Klebsiella pneumoniae 637 (27.5%).

Antibiotics sensitivity of Pseudomonas aeruginosa showed that almost all isolates were resistant to

cephalexin (97.8%) and ciprofloxacin (80.3%). However (95.8%) of the isolates were sensitive to

tobramycin, (92.0%) to meropenem & (74.80 %) to amikacin.

Conclusion
It is concluded that  Pseudomonas aeruginosa is the predominate pathogen isolated from ICUs of this

Hospital. Most of the frequently isolated pathogens are resistant to cephalosporins and quinolone

antibiotics as compared to aminoglycosides and carbapenem. Regular surveillance of antibiotic

susceptibility pattern is very important for setting a guideline to the clinician in choosing an appropriate

therapy of infected patients of ICUs.
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Introduction
Advances in medical technology and expertise over
the past decades have resulted in the ability to maintain
vital organ functions in critically ill patients until such a
time as their vital functions has been re-established.
By necessity these patients have been clustered in units
that specialise in technique of intensive care and therapy.
In the Intensive Care Unit (ICU), the accumulation of
a number of immunocompromised patients and their
nursing and invasive procedures provide a favourable
environment to the growth and transmission of
nosocomial infections.1,2,3,4,5

ICU is one of potential sources of nosocomial infections
even in countries where extensive infection control
measures are routinely implemented .The international
study of infections in ICU which was conducted in
2007, and involved with 1,265 ICUs, from 75
countries, demonstrated that patients who had longer
ICU stays had higher rates of infection, especially
infections due to resistant Staphylococci,
Acinetobacter, Pseudomonas species and Candida
species. Moreover, the ICU mortality of infected
patients was more than twice that of non infected
patients.6 Most ICU patients that acquired infections
were associated with the use of invasive devices such
as catheter, endotracheal tubes and mechanical
ventilators.7

Globally, patients in the ICUs have encountered an
increasing emergence and spread of antibiotic resistant
pathogens. Although ICUs generally comprise 5% of
all hospital bed, they account for 20% to 25% of all
nosocomial infections.8 The increased risk of infections
is associated with the severity of the patient contact
with healthcare personal and length of stay in the ICU.9

The parameters by which the infections were judged
in these patients have had to be altered to such an
extent that the bacteriology of intensive care has
become virtually a sub- speciality within routine
microbiology. Moreover, this factor may vary from one
geographical region to the other in almost all cases;
eradication of causative agents requires initiation of
antimicrobial therapy before obtained culture report.
However, during the last few years the increase in
antibiotic resistance has compromised the selection of
empirical complicated treatment.10

The knowledge of likely prevalent strains along with
their antimicrobial resistance pattern will help in better
management of patients and framing the antibiotic
policy.

This study was conducted with the aim of evaluating
the bacteriological profile and tracing resistance rate
among different infections in the ICU patients in this
hospital.

Materials and methods
The present retrospective study was carried out based
on reports of bacterial isolates of various clinical
specimens from different ICUs of College of Medical
Sciences-Tteaching hospital, Bharatpur (COMS-TH)
that were submitted to the Microbiology laboratory
during the period of March 2009 to February 2012. A
total number of  3,780 specimens were received
during this period. Various sources of clinical specimens
include blood, urine, pus, CSF, catheter tips,
endotracheal tips, drainage fluids (trauma, pleural,
ascitic) bronchial aspirates, central venous catheters
(CVC) etc.
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All the specimens received were immediately plated
on the blood agar and Mac-Conkey agar and
incubated aerobically overnight at 37  . Single and
mixed growth (two or more than two isolates) per
specimens isolated from all the sample were identified
by observing the colony characteristics on blood agar,
Mac-Conkey agar plates and biochemical reactions
using standard microbiological method.11

Antibiotic susceptibility testing was done by disc
diffusion method.12 The following antibiotics (Hi –media
disc in µg ) were tested : ampicillin (10), cephalexin
(30),  cefotaxime (30), amoxycillin /clavulanic acid (20/
10),  piperacillin (100), ceftazidime (30), ceftriaxone
(30), meropenem (10), gentamicin(10), amikacin (30),
ciprofloxcian (5), nitrofurantoin (100), cotrimoxazole
(25), levofloxacin (5), cefepime (30). Zone of diameter
was measured and interpreted as per the Clinical and
Laboratory Standard Institute (CLSI) guidelines.12 For
quality control of disc diffusing tests, ATCC control
strains of Staphylococcus ATCC  43300, Escherichia
coli ATCC 25922 and Pseudomonas aeruginosa
ATCC 27873 strains were used.

Results
A total of 3,780 samples were received during the

period of March 2009 to Feb 2012.

Out of the total samples received, organisms were

isolated from 2,312 (61%).One thousand seven

hundred and forty six samples (75.5%) had single

organism, while the remaining five hundred and sixty-

six (24.4%) had two or more organisms isolated. There

were one thousand four hundred and sixty eight

(38.8%) samples that had a sterile culture with no

organism isolated.  The most frequently isolated bacteria

were Pseudomonas aeruginosa (P. aeruginosa) 819

(35.4%) and Klebsiella pneumoniae (K. pneumonia)

637(27.5%), followed by Acinetobacter anitratus (A.

anitratus) 368 (15.9%), Enterobacter species

144(6.2%), Escherichia coli (E. coli) 128 (5.5%),

Proteus mirabilis (P. mirabilis) 81(3.5%),

Staphylococcus aureus (S. aureus) 53(2.2%),

Coagulase negative Staphylococcus (CONS)

32(1.3%), respectively as shown in Table1.

Table 1: The frequency of microorganisms isolated from patients admitted in ICUS of COMS-TH,Bharatpur
No. Microorganisms Total isolates Percentage
1 P.aeruginosa 819 (35.4)
2 K.pneumoniae 637 (27.5)
3 A.  anitratus 368 (15.9)
4 Enterobacter Spp. 144 (6.2)
5 E. coli 128 (5.5)
6 P.mirabilis 81 (3.5)
7 Staphylococcus aureus 53 (2.2)
8 CONS 32 (1.3)
9 Candida albicans 24 (1.0)
10 Klebsiella oxytoca 10 (0.4)
11 Enterococcus spp 08 (0.3)
12 Citrobacter spp 08 (0.3)

Total 2,312 (100%)
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highest susceptibility rate (95.8%) followed by
meropenem (92.1%) carbenecillin (82.9%) and
amikacin (74.8%) and is depicted in Table 2.

The antibiotic sensitivity pattern of P. aeruginosa shows
that almost all the isolates are resistant to Cephalexin
(97.80%). Among P.aeruginosa, tobramycin has the

Antibiotics Sensitive (No.) % Resistant (No.) %
Cephalexin 18 2.2 801 97.8
Tobramycin 785 95.8 34 4.2
Piperacillin 308 37.6 511 62.4
Carbenecillin 679 82.9 140 17.1
Cefotaxime 610 74.5 209 25.5
Amikacin 523 63.8 296 36.2
Ceftriaxone 401 48.9 418 51.1
Ceftazidime 488 59.5 331 40.5
Gentamicin 372 45.5 447 54.5
Ciprofloxacin 161 19.6 658 80.4
Levofloxacin 584 71.4 235 28.6
Meropenem 754 92.1 65 7.9

Table 2 : Antibiotic pattern of P. aeruginosa:

Most of the frequently isolated organisms like K.pneumoniae, Acinetobacter  anitratus,Enterobacter
are highly resistant to ampicillin, cephalexin, cefepime, ciprofloxacin etc  as  shown in Table 3.

Table 3: Antibiotic resistance pattern of predominant microorganisms isolated from the specimens of the patients
admitted in ICUs of CMS-TH (in %)

Antibiotics K.pneumoniae A.  anitratus Enterobacter E.coli P.mirabilisn S.aureus CONS
=637 =368 spp.  n=144 n=128 =81 n=53 n=32

Ampicillin 98.2 99.2 86.7 83.0 89.8 90.0 93.8
Amoxycillin/
Clavulinic acid 81.7 91.4 80.7 79.2 81.4 76.2 85.3
Ciprofloxacin 69.4 78.2 67.2 66.2 71.6 81.1 89.7
Amikacin 28.3 38.7 24.9 47.3 38.2 41.0 56.4
Gentamicin 87.2 75.9 55.1 41.5 56.3 32.3 48.0
Cotrimoxozole 51.8 44.8 34.0 26.8 68.1 38.4 57.3
Cefepime 64.3 87.3 79.1 51.0 57.5 70.8 61.7
Ceftrixone 78.5 51.8 59.3 52.4 68.7 38.5 32.3
Cephalixin 95.7 95.5 96.8 76.3 71.2 98.0 96.2
Meropenem 26.2 36.3 24.6 11.9 18.7 20.5 36.2
Levofloxacin 38.2 27.4 37.3 21.8 48.1 24.3 38.0
Vancomycin - - - - - 0 0
Penicillin - - - - - 100 98.5
Cefotaxime 68.4 71.8 61.6 31.7 60.9 58.3 55.9
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Discussion
Infection among ICU patients might be Community
acquired (bacterial meningitis / encephalitis pneumonia,
endocarditis, intra –visceral abscesses urinary tract
infection –UTI) or hospital and health care associated
infection (surgical site infections, hospital acquired
pneumoniae , catheter related blood stream infections,
cather associated UTI).13   Modern intensive care is a
multi –disciplinary effort of a team lead by the intensivist,
clinical microbiologist  and supported  as and when
required by associated medical/surgical specialities. A
sustained parternership between the intensivist and the
clinical microbiologist is essential for improving clinical
outcome and optimising resource utilisation.

This article is an attempt to summarise the strategic
patterns of the organisms and its resistance pattern that
are isolated from the patients admitted in various ICUs
in this tertiary care hospital.
Our study revealed that P.aeruginosa is the most
common organism (35.4%) followed by K. pneumonia
(27.5%) and A. anitratus (15.9%).Many studies on
the bacterial population in ICUs   reported P.aeruginosa
as the premier isolate.  Study done by Deep Ganeja et
al 14  and  also by  Lokhart et al15  reported P. aeruginosa
as  the most common isolate from lower respiratory
tract specimen in ICU, but Kumari et al 16 reported
non fermenting gram negative bacilli other then
P.aeruginosa as the most common pathogen. In another
study by R.B Patwardhan el al17  reported
Acinetobacter to be the most predominent isolate form
ICUs acquired infection.

In this study high level of resistance was observed to
cephalexin (97.8%) ciprofloxacin (80.3%), pipercillin
(62.3%) and gentamicin (54.5%) against the most
common isolate P.aeruginosa. Tobramycin,

meropenem, carbenecillin and amikacin were found
to be relatively effective against P.aerugiosa. High rate
of resistance to cephalexin and quinolons among P.
aeruginosa was in concord with the study done by
Maksum Radji et al.8

In our studies, Pseudomonas, Klebsiella pneumoniae,
Acinetobacter spps were multi drug resistant bacteria
to ampicillin, cephalosporins including cefepime and
quinolone antibiotics.  These isolates are also resistant
to gentamicin. Similar observations were demonstrated
by sofianou DC et al18 and by Goel N. et al19 who
revealed (96-100%) resistance by P.aeruginosa and
K. pneumoniae to these drugs.This finding is related
most probably due to extensive usage of
cephalosporins and quinolones in this hospital and in
other hospitals.
Another observation in this study is that amikacin,
tobramycin & meropenem showed good sensitivity
against all bacteria isolated from ICU admitted patients.
Navneeth et al20in 2002 and Jafari et al21 also reported
good sensitivity to aminoglycosides against gram
negative bacilli from the lower respiratory tract
specimen of the ICU –admitted  patients.

High sensitivity rate of meropenem which is similar with
our finding is also reported by Deep Ganeja et el14

during a study in 2011 from the patients in ICUs.
Shehabi et al22 and  Lokhart et al15 also reported
carbapenem as the most effective drug  for patients in
ICUs.

Similar studies were conducted in hospital and several
ICUs in Asian countries including

Philippine26, India19, 27-30 and Nepal31 where P.
aeruginosa, Acinetobacter spps., K. pneumoniae and
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E. coli are the most frequent pathogens isolated. In all
these studies, high resistance rate to cephalosporins &
quinolone antibiotics to these frequently isolated
pathogens were reported.

Antibiotic use contributes to the emergence of
antimicrobial resistance in gram positive as well as gram
negative bacteria.23, 24, 25

Conclusion
P. aeruginosa, K .pneumoniae, Acinetobacter spps
were the most frequently isolated pathogens in ICU
patients in this hospital. Most of these frequent isolates
are multidrug resistant organism. Majority of P.
aeruginosa and also most of the isolates of K.
pneumonia and Acinetobacter spp are resistant to
ampicillin, cephalosporins and quinolones as compared
to aminoglycosides and meropenem in our study.

The prescribing of antibiotics in the ICUs is usually
empiric. Therefore, the ongoing surveillance of antibiotic
susceptibility patterns of predominant bacteria is a
fundamental effort to monitor changes in susceptibility
pattern and to guide the clinician in choosing empirical
or directed therapy appropriately in the ICU setting.

Appropriate antibiotic utilization in ICU is crucial not
only in ensuring an optimal outcome, but also in
preventing the emergence of multi drug resistance
bacteria.
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