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INTRODUCTION 
 
HAI are infections acquired during hospital care which is not 
present or incubating at admission. Thus infections occurring 
more than 48 hours after admission are usually considered 
HAI (Girard, 2002). Worldwide, HAI causes a significant 
burden both for the patient and for public health. 
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ABSTRACT 

Background: Hospital - acquired infection (HAI) is a leading cause of morbidity and mortality 
among hospitalized patients that increases. More than 20% of all nosocomial infections are acquired in 
Intensive care unit (ICU). The risk of HAI in ICU is 5 to 10 times grea
general medical and surgical wards.  The emergence of resistance to antimicrobial agents has been 
increased in recent years. To ensure appropriate therapy current knowledge of the organisms causing 
HAIs and there susceptibility pattern is mandatory.  

and objectives: The purpose of this study is to evaluate the microbiological
susceptibility pattern of the micro-organisms isolated from various samples of adult patients admitted 
in ICU and suspected of having hospital acquired infections after admission in a tertiary care hospital 
in Kolkata, West Bengal, India 

esult: Total 120 samples from patients admitted in ICU were processed in the laboratory out of 
which, 70 (58.33%) showed culture to be positive and 50(41.67%) samples showed no growth of any 
organism. The rate of infection in ICU of our set-up was 56.25 %.
among those having length of stay in ICU for >7 days. This association was statistically significant. 
41.17% of blood samples, 88.23% of respiratory samples, 42.85% of urine samples and 100% of pus 
samples showed culture positivity. Culture positivity was associated with presence of in
and this association was found to be statistically significant. Pneumonia (43%) was found to be most 
common infections in the ICU of our set-up followed by blood stream infections (
tract infections (17%). Acinetobacter spp was found to be the most common agent causing bacteremia 
(42.85%) and pneumonia (40%) in our set-up. Most of the gram negative isolates specially 
Acinetobacter spp showed resistance to commonly prescribed antibiotics. Vancomycin and Linezolid 
resistance is also becoming common in the ICU setup along with prevalence of MRSA strains.
Conclusion: In ICU associated infections it is important to know the possible microorganisms and 
their sensitivity patterns for the success of the selection of the empiric antibiotic treatment. Regular 
surveillance of these infections to estimate the burden of infection is an essential step in the infection 
control and quality care assurance to patients. 
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At any time, over 1.4 million people worldwide suffer from 
infectious complications acquired in hospital (Gastmeier, 
1998). Intensive care units (ICUs) account for fewer than 10% 
of total beds in most hospitals (Mayon
than 20% of all nosocomial infections are acquired in ICUs 
and it affects about 30% of patients in ICUs (Fridkin, 1997).
The risk of HAI in ICU is 5 to 10 times greater than those 
acquired in general medical and surgical wards (
2009). A likely explanation for this increased risk is that 
critically ill patients often require invasive medical devices 
such as urinary catheters, central venous and arterial catheters 
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acquired infection (HAI) is a leading cause of morbidity and mortality 
among hospitalized patients that increases. More than 20% of all nosocomial infections are acquired in 
Intensive care unit (ICU). The risk of HAI in ICU is 5 to 10 times greater than those acquired in 
general medical and surgical wards.  The emergence of resistance to antimicrobial agents has been 
increased in recent years. To ensure appropriate therapy current knowledge of the organisms causing 

The purpose of this study is to evaluate the microbiological profile and the 
organisms isolated from various samples of adult patients admitted 

in ICU and suspected of having hospital acquired infections after admission in a tertiary care hospital 

Total 120 samples from patients admitted in ICU were processed in the laboratory out of 
which, 70 (58.33%) showed culture to be positive and 50(41.67%) samples showed no growth of any 

up was 56.25 %. Culture positivity was 71.92% 
among those having length of stay in ICU for >7 days. This association was statistically significant. 
41.17% of blood samples, 88.23% of respiratory samples, 42.85% of urine samples and 100% of pus 

tivity. Culture positivity was associated with presence of in-situ devices 
and this association was found to be statistically significant. Pneumonia (43%) was found to be most 

up followed by blood stream infections (30%) and urinary 
tract infections (17%). Acinetobacter spp was found to be the most common agent causing bacteremia 

up. Most of the gram negative isolates specially 
scribed antibiotics. Vancomycin and Linezolid 
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In ICU associated infections it is important to know the possible microorganisms and 
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and endotracheal tubes, that also for longer periods of time, 
thus compromising normal skin and mucosal barriers (Singh, 
2013). The most frequent hospital acquired infections are 
urinary tract infections, lower respiratory tract infections, 
blood stream infections, and infections of surgical wounds 
(Rodjt, 2011 and Pollack, 2010). The infecting organisms may 
vary with different patient populations, health care settings and 
facilities. In recent years, infections caused by Acinetobacter 
spp has gradually increased, and the pathogen is more resistant 
and virulent and becoming serious nosocomial threat 
(Sunenshine, 2007). Generally it is considered that ICUs are 
epicenters of antibiotic resistance and main sources of 
outbreaks of multi-drug resistant bacteria. For HAIs important 
risk factors are over consumption of antibiotics exerting 
selective pressure on bacteria, frequent use of invasive devices 
and relative density of susceptible patients. Nowadays 
antibiotic resistance is a global problem and it is particularly 
pressing in developing countries including India. Antibiotic 
over use, misuse, and counterfeit antibiotic market 
combination and poor patient compliance, all contribute to 
wide spread drug resistance among hospital acquired infection. 
The pattern of organism causing infections and there 
susceptibility pattern vary widely from country to country, as 
well as  hospital to hospital (Albrich, 1999). The emergence of 
resistance to antimicrobial agents has been increased in recent 
years. Not only bacteria but also  fungi have a major impact on 
morbidity and health-care costs (Buke, 2009). To ensure 
appropriate therapy current knowledge of the organisms 
causing HAIs and there susceptibility pattern is mandatory. 
The purpose of this study is to evaluate the microbiological 
profile and the susceptibility pattern of the micro-organisms 
isolated from various samples of adult patients admitted in 
ICU and suspected of having hospital acquired infections after 
admission in a tertiary care hospital in Kolkata. 
 
Aims and objectives 
 
Our aim was to isolate and identify the different 
microorganism associated with hospital acquired infections in 
ICU and to determine their antimicrobial susceptibility pattern. 
 

MATERIALS AND METHOD 
 
The study was performed in a tertiary care hospital for a period 
of one year. Adult patients admitted in ICU who has developed 
new clinical signs and symptoms of infection after admission 
in hospital were included in the study. A case record form (pre-
tested, semi-structured) with informed consent was used for 
data collection. Relevant history was taken and important 
clinical finding was noted. Sample was collected and 
processed following standard protocol.  
 

RESULTS 
 
Total 120 samples from patients admitted in ICU were 
processed in the laboratory, out of which 70 (58.33%) showed 
culture to be positive and 50(41.67%) samples showed no 
growth of any pathogen (Table 1). Study subjects were 
between 16 to 93 years of age. Age and gender of the study 
subjects were evaluated (Table 2) as a factor for association 
with infection but this association was not statistically 
significant. As showed in table 3, length of stay in ICU was 
considered a significant risk factor for infection and culture 
positivity was found to be  71.92% among those having length 
of stay in ICU for >7 days.  

This association was statistically analyzed and it was 
statistically significant. Table 4 showed that culture positivity 
was associated with presence of in-situ devices. This 
association was found to be statistically significant. The most 
common nosocomial infection in our setup was pneumonia 
(43%) followed by bacteremia (30%), Urinary tract infections 
(17%) and wound infections (10%). Various aerobic bacteria 
causing different infections were identified in the present 
study. Acinetobacter spp (42.85%) was found to be the most 
common bacteria causing blood stream infections in our set-up 
followed by Klebsiella spp (19%), Escherichia coli (14.28%), 
Staphylococcus aureus (9.52%), Coagulase negative 
Staphylococcus (CoNS) (9.52%) Enterococcus spp (4.76%). 
Acinetobacter spp. (40%) was found to be the most common 
bacteria causing pneumonia in our ICU set-up.  
 
Other important organisms causing pneumonia were 
Pseudomonas spp (20%), Klebsiella (23.33%), Staphylococcu 
aureus (3.33%), E.coli (6.66%) and Candida spp (6.66%). In 
the present study bacteria causing Urinary Tract Infection were 
predominantly Escherichia coli (33.34%), followed by 
Klebsiella spp (16.67%), Pseudomonas spp (8.33%), Proteus 
mirabilis (16.67%), Enterococcus spp (8.33%), S.aureus 
(8.33), and Candida spp (8.33%).  Sensitivity pattern of 
Acinetobacter spp was depicted in figure 1. Bacteria causing 
blood stream infections and belonging to the family 
Enterobacteriaceae showed high level resistance to 
Amoxycillin-clavulanate, Aminoglycosides, 3rd generation 
Cephalosporin, Doxycycline and to Meropenem with 
resistance rate being 72% each. Ciprofloxacin were practically 
of no use with 100% resistance rate. Whereas the only drug 
having high sensitivity was Polymixin B with 100% sensitivity 
against these isolates. Among the gram positive isolates 
causing blood stream infections, all isolates showed high level 
of resistance to Amoxycillin-clavulanate, Roxithromycin, 
Clindamycin, Chloramphenicol and Aminoglycosides with 
resistance rates being 75% each. Ciprofloxacin and 3rd 
generation Cephalosporin showed 100% resistance against 
these isolates. All isolates were sensitive to Vancomycin but 
Linezolid showed 75 % sensitivity with 1 isolate of CONS 
showing resistance to Linezolid. Among the gram positive 
isolates both the 2 strains of Staphylococcus aureus were 
methicillin resistant (MRSA) strain.  
 
Bacteria causing pneumonia and belonging to the family 
Enterobacteriaceae showed high degree resistance to 
Aminoglycosides (82%), third generation Cephalosporins, 
Doxycycline, and Trimethoprim-sulphamethoxazole, 
resistance rate being 94%, each. Ciprofloxacin, Amoxycillin-
clavulanate, were practically of no use against these isolates 
with 100% resistance rate. Carbapenems like Meropenem was 
only 35% sensitive and Levofloxacin 24% sensitive. 
Piperacillin-Tazobactum combination was 76% resistant. 
Whereas the only drug having high sensitivity was Polymixin 
B with 100% sensitivity against these isolates. Pseudomonas 
spp causing pneumonia in ICU showed high level resistance to 
Aminoglycoside, Meropenem and 3rd generation 
Cephalosporin, with resistance rate being 80%, 53%, 84% 
respectively. All the isolates (100%) were resistant to 
Quinolones and Trimethoprim-sulphamethoxazole. Polymyxin 
B however showed 100% sensitivity against these isolates.  
The most common causative agent of UTI was Escherichia 
coli (33.34%), followed by Klebsiella spp (16.67%). Fig 2 
showed the sensitivity pattern of the common isolates which 
predominantly belongs to Enterobactericeae family.  
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Gram negative bacilli causing wound infections and belonging 
to the family Enterobacteriaceae showed high level resistance 
to Amoxycillin-clavulanate, Doxycycline, 3rd generation 
Cephalosporin and Meropenem with resistance rate being 80%, 
80%,80%, and 60% respectively. All the isolates (100%) 
showed resistance to Aminoglycoside, Ciprofloxacin and 
Trimethoprim-sulphamethoxazole. However 100% isolates 
showed sensitivity to Polymixin B. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSION 
 
HAI have been associated with substantial morbidity, mortality 
and increased health care costs. ICU associated infections and 
its antimicrobial resistance is considered a serious problem 
worldwide. The present study was undertaken to determine the 
epidemiology of HAI among adult patients admitted in ICU in 
our hospital.  

Table 1. Distribution of various samples with culture results 
 

Type of sample  Culture results   

 Culture positive   Culture negative  
 NO. % NO. % 
Blood (n=51) 21 41.17 30 58.83 
Respiratory samples(n=34) 30 88.23 4 11.77 
Urine (n=28) 12 42.85 16 57.15 
Pus (n=7) 7 100 0 0 

      χ2=21.05   df=2   p=.0000208 
 

Table 2. Age wise distribution of patients and results of culture 
 

Age  (in years)  Culture results   

 Culture positive  Culture negative  
 Number (n) Percentage (%) Number (n)  Percentage (%) 
<20 (n=14) 7  50 7 50 
20-40(n=44) 25 56.82 19 43.18 
41-60(n=37) 20 54.05 17 45.95 
>60 (n=25) 18 72 7 28 

 
Table 3. Distribution of various samples with results of culture 

 

Length of stay  Culture result   

 Culture positive  Culture negative  
 Number Percentage (%) Number  Percentage (%) 
≤ 3 days 5 23.81 16 76.19 
3-6 days 24 57.14 18 42.86 
≥ 7 days 41 71.92 16 28.08 

         χ2=21.05   df=2   P value =.0000208 
 

Table 4. Distribution of various in-situ devices among patients of ICU with result of culture 
 

In-situ devices  Culture result   

 Culture positive  Culture negative  
 NO. % NO. % 
Central venous line and urinary catheterization (n=18) 12 66.66 6 33.34 
Peripheral venous line and urinary catheterization (n=35) 13 37.14 22 62.86 
Endotracheal intubation, central venous line and urinary catheterization (n=23) 17 73.93 6 26.09 
Endotracheal intubation, peripheral venous line and urinary catheterization 
(n=44) 

28 63.63 16 36.37 

      χ2=9.79   df=3    p=.020 
 

 
 

Fig. 1. Clustered cylinders showing antimicrobial sensitivity pattern of Acinetobacter spp. from various sample 
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Fig. 2. Antimicrobial sensitivity pattern of Enterobacteriaceae 
causing UTI in ICU 

 
Out of the total 120 samples included in our study, 70 
(58.33%) showed growth of pathogens and two samples 
yielded growth of two organisms,  and one sample yielded 
growth of three organisms, so total 74 isolates were processed 
and their results were analyzed. Though the rate of ICU-
acquired infections varying it was found that the rate of 
infection was significantly higher in our set-up (56.25%), 
much higher than the rate of infection studied by Buke et al in 
a Turkish Neurological ICU in 2009 [13], Zolldann et al[14]  
where rate of HAI was 30.8%, 18.5% and respectively. Age of 
the study subjects were evaluated as a factor for association 
with infection.  In the present study, 23.81 % of subjects with 
duration of stay in ICU less than 3 days showed culture 
positivity whereas culture positivity was 71.92% among those 
having length of stay in ICU for >7 days. This association was 
statistically analyzed and it was statistically significant. 
(χ2=14.7 df=2   p=.001) [Table 2]. Datta et al(15) in her study 
found length of ICU stay ≥8 days to be significantly associated 
with health-care-associated infections.(p <.05). Meric et al [16] 
found length of stay in ICU for >7 days a significant risk factor 
for infection. (Odds ratio [OR]: 7.02; 95% confidence interval 
[CI]: 2.80-17.56). 
 
Presences of various invasive devices in study subjects were 
associated with HAI. This association was found to be 
statistically significant (χ2=9.79 df=3    p=.020) in our study. 
In the study done by Meric et al [16] in 2005 in a Turkish 
hospital, intubation (OR: 3.60; 95% CI: 1.05-12.39) and 
central venous catheterization (OR: 7.85; 95% CI: 1.61-38.32) 
were found to be significant risk factors for infection. Pellizer 
et al [17] in a study in an Italian hospital found presence of 
central venous catheter >24 h, urinary catheter, intubation to be 
significant risk factor for infection. Types of infections 
occurring in our ICU set up were evaluated. Pneumonia (43%) 
was found to be most common infections in the ICU of our set-
up followed by blood stream infections (30%), urinary tract 
infections (17%), and wound infections (10%). According to 
nationwide infection surveillance systems based on voluntary 
participation and reporting of infections, such as the National 
Nosocomial Infection Surveillance System (NNIS) in USA the 
incidence of infection in mixed medical-surgical ICUs varied 
from 13.8% to 35%, and respiratory tract has typically been the 
most prevalent site of infection (25%–45%), followed by BSIs 
(12%–32%) and UTIs (10%–28.7%). The findings of the 
present study were consistent with this study. There were two 
large studies- a large European one-day prevalence study 

(EPIC) in 1992 and  a similar study from 254 ICUs in Mexico 
in 2000 and the distribution of ICU-acquired infections in 
those studies were pneumonia (46.9% in EPIC vs. 39.7% in 
Mexican study),urinary tract infection (UTI) (17.6% vs. 
20.5%) and bloodstream infection (BSI) (12% vs. 3.6%). 
(Mehta, 2007). In this study, predominant organisms isolated 
were Acinetobacter spp.  21 (28.37%), followed by Klebsiella 
spp., E.coli, Pseudomonas spp., S.aureus, Proteus spp, 
Enterobacter spp and Candida spp. was 3 (4.05%). Coagulase 
negative staphylococci(CONS) was 2 (2.74%) and 
Enterococcus spp was 2 (2.27%). These findings were 
comparable to the observation of Mumtaz et al studies, where 
the predominant organism was Acinetobacter spp (24%), 
followed Klebsiella species and Pseudomonas aeruginosa. 
Whereas, a study conducted in 12 ICU’s in seven Indian cities 
showed Enterobacteriaceae (46%), Pseudomonas (27%), 
Acinetobacter spp. (6%), Candida spp. (8%), S.aureus (6%) as 
causative agents of nosocomial infections.(19).  
In one study from Eastern Mediterranean Health Journal, 
E.coli isolates was 14%1. Another study in ICU at Birdem also 
showed growth obtained from 34% of the samples yielding 
632 organisms with major organism isolates as Pseudomonas 
spp (Tullu, 1998). But in a European ICU, Staphylococcus 
aureus was as the most frequently isolated organisms (30.1) 
followed by Pseudomonas aeruginosa (28.7) (Orsini, 2012). 
Various aerobic bacteria causing blood stream infections were 
identified in the present study. Acinetobacter spp (42.85%) 
was found to be the most common bacteria causing blood 
stream infections in our set-up. A nationwide surveillance 
study conducted in 49 hospitals in USA showed a large 
prevalence of Gram-positive bacteria causing BSI’s compared 
with Gram-negative organisms. The findings of the present 
study were also different from the study by Orsini et al [22] in 
USA in 2010, where they found 59% Gram-positive bacteria 
31.1% Gram-negative organisms, and 9.8% fungi caused BSI. 
Among the Gram-positive isolates, the most common 
organism identified was CoNS (38.8%) and most common 
Gram-negative bacteria isolated were Klebsiella  (26.3%). 
Acinetobacter spp. (40%) was found to be the most common 
bacteria causing pneumonia in our ICU set-up. Other 
organisms causing pneumonia were, Klebsiella spp, 
Pseudomonas spp, Escherichia coli, S.aureus, and Candida 
spp. In a study from central India by Bajpai et al (Kombade, 
2014), found bacteria causing pneumonia were 96.05% Gram-
negative and 3.95% were Gram-positive bacteria.  
 
The most prevalent Gram-negative pathogen was 
Pseudomonas aeruginosa, (33.20%) followed by Klebsiella 
spp (31.22%) while the most prevalent Gram-positive 
pathogen was Staphylococcu aureus (3.55%) followed by 
Streptococcus spp. (0.39%). In another study by Kombade et al 
(Laupland, 2005) from India in 2010 found Pseudomonas 
aeruginosa (23.8%) were the commonest isolate obtained. The 
percentage of different organisms was slightly different from 
the present study.  According to the Infectious Disease Society 
of America (IDSA) guidelines,    the most    common  
pathogens  causing  UTI  are  predominantly  those  belonging  
to the  Enterobacteriaceae  family  with  Escherichia   coli   
being  the  most    common  micro-organism  followed   by  
Klebsiella spp,  Enterobacter spp, Proteus spp and Citrobacter 
spp. Besides the Enterobacteriaceae family, the other 
organisms responsible are Pseudomonas aeruginosa, 
Enterococci spp., Staphylococci spp.   These guidelines 
however state that infecting organisms also depend on the 
hospital setup. In ICU settings, the most common organisms 
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isolated may be Gram negative organisms, Enterococci spp 
and Pseudomonas aeruginosa.  The present study had an 
similar observation too where the most common organism 
were from the Enterobacteriaceae forming 66.66 % of the 
isolates and Escherichia coli was the predominant pathogen 
isolated. In a study by Laupland et al. (Marra, 2011) in 
Canada, the findings were slightly different with organisms 
causing UTI in ICU were  Escherichia coli (23%), Candida 
albicans (20%), Enterococcus species (15%), Pseudomonas 
aeruginosa (10%), Klebsiella Pneumonia (5%), Coagulase 
negative staphylococcus (5%), Proteus mirabilis (5%), 
Enterobacter spp. (3%).  In the present study isolates of 
Acinetobacter spp. from various samples were highly resistant 
to Amoxycillin-clavulanate, Ciprofloxacin, Chloramphenicol, 
third generation cephalosporins with resistance rate being 
100% each. In the other hand doxycycline and meropenem 
showed only 42% and 24% sensitivity respectively. Whereas 
the only drug having high sensitivity was Polymixin B with 
100% sensitivity against all these isolates.  
 
Bacteria causing blood stream infections and belonging to the 
family Enterobacteriaceae showed high level resistance to 
Amoxycillin-clavulanate, Aminoglycosides, 3rd generation 
Cephalosporin, Doxycycline and to Meropenem with 
resistance rate being 72% each. Ciprofloxacin were practically 
of no use with 100% resistance rate. Whereas the only drug 
having high sensitivity was Polymixin B with 100% sensitivity 
against these isolates. Among the gram positive isolates 
causing blood stream infections, all isolates Gram positive 
isolates showed high level of resistance to Amoxycillin-
clavulanate, Roxithromycin, Clindamycin, Chloramphenicol 
and to Aminoglycosides with resistance rates being 75% each.  
Ciprofloxacin and 3rd generation Cephalosporin showed 100% 
resistance against these isolates. All isolates (100%) were 
sensitive to Vancomycin but Linezolid showed 75 % 
sensitivity with 1 isolate of CONS showing resistance to 
Linezolid. Among the gram positive isolates both the 2 strains 
of Staphylococcu aureus were MRSA and were resistant to 
cefoxitin (100%). In a study by Marra et al. (Goel, 2009) from 
16 Brazilian hospitals showed that cephalosporins, 
aminoglycosides, fluoroquinolones, and carbapenems were not 
active against >50% of the isolates of   Acinetobacter spp. 
tested.  Relatively high proportions of Klebsiella spp. 
displayed resistance to ampicillin-sulbactam, piperacillin-
tazobactam, ceftazidime, and cefepime (54.5%, 33.5%, 54.4%, 
and 50.2%, respectively).  
 
But resistance to meropenem was seen in only 1.3% of the 
isolates which is much less than our finding. Methicillin 
resistance was detected in 43.7% of S.aureus isolates. 
Vancomycin resistance was found in 25% isolates of 
Enterococcus. The findings of the present study were also 
different from the study by Orsini et al. (Bajpai, 2013) in USA 
in 2010,where they found among the Staphylococcal isolates 
40%  were MRSA, Among the Enterococcus spp, 66.6% were 
resistant to Vancomycin (VRE). 34.2% Gram-negative 
organisms were identified as MDR and Carbapenem-resistant 
phenotype was found in 75% of gram negative isolates: among 
which 55.5% were Klebsiella Pneumoniae, and 44.4% were 
Acinetobacter baumannii. This finding was lower from the 
present study where resistance rate to meropenem against all 
gram negative strains isolated from blood samples are 92%. 
Bacteria causing pneumonia and belonging to the family 
Enterobacteriaceae showed high degree of resistance to 
Aminoglycosides (82%).3rd generation Cephalosporins, 

Doxycycline, and Trimethoprim-sulphamethoxazole were 
highly resistance rate being 94%, each. Ciprofloxacin, 
Amoxycillin-clavulanate, were practically of no use against 
these isolates with 100% resistance rate. Carbapenems like 
Meropenem was only 35% sensitive and Levofloxacin 24% 
sensitive. Piperacillin-Tazobactum combination was 76% 
resistant. Whereas the only drug having high sensitivity were 
Polymixin B with 100% sensitivity against these isolates. 
Pseudomonas spp causing pneumonia in ICU showed high 
level resistance to Aminoglycoside, Meropenam and 3rd 
generation Cephalosporin, with resistance rate being 80%, 
53%, 84% respectively. All the isolates (100%) were resistant 
to Amoxycillin-clavulanate, Quinolone, and Trimethoprim-
sulphamethoxazole and Ciprofloxacin. Polymyxin B however 
showed 100 % sensitivity against these isolates. One gram 
positive cocci isolated from respiratory samples, (100%) was 
sensitive to Vancomycin and Linezolid whereas (100%) was 
resistant to Ciprofloxacin, Amoxycillin-clavulanate, 
chloramphenicol and 3rd generation Cephalosporins. The 
findings of the present study were similar to study of Goel et al 
in 2009 in India, where they observed 80-100% resistance in 
all gram negative isolates to ciprofloxacin, 3rd gen 
cephalosporin, co-trimoxazole, and amoxycillin/clavulanic 
acid combination. The findings of another study by Bajpai et al 
[23] in 2013 from central India were slightly dissimilar from the 
present study. They found high rates of resistance to 
cephalosporins (75.38%) by all the Gram-negative bacteria. 
The resistance rates for carbapenem were 24.9% followed by 
aminoglycosides (39.5%).these resistance rates were much 
higher in the present study.  
 
The percentage susceptibility of S.aureus towards vancomycin 
and linezolid was 100% which was similar to the present study 
findings. Bajpai et al found MRSA accounted for 55.55% of 
nosocomial S.aureus infections, which was lower than our 
study. Gram negative organisms isolated from urine samples 
and belonging to Enterobacteriaceae family showed high level 
resistance to Amoxycillin- Clavulanate, Nitrofurantoin and 
Ofloxacin with resistance rate being 75%, 62.5%, 45% 
respectively. All the isolates (100%) were resistant to Nalidixic 
Acid. Isolates showed good sensitivity to Polymyxin B, 
Meropenam and Aminoglycosides. The single strain of 
Enterococcus spp. isolated from urine samples showed 
sensitivity to Linezolid but was resistant to Vancomycin 
(VRE). Sotto et al. (Bi, 2009), found a resistance of 2.5% in 
the E.coli isolates to second generation cephalosporins, 0.3% 
to third generation cephalosporins, 0% to imipenem and 
cefepime and 23.5% to cotrimoxazole. The reason for this low 
resistance could be that their study was carried out in a 
developed country in the West where strict adherence to 
infection control practices is followed. A study by Bi XC et al. 
(Taiwo, 2006) found a resistance of 62.3% to cefazolin among 
isolates of E.coli, 78.3% to amoxicillin and 82.9% to 
ampicillin. Taiwo et al.  in their study found high resistance 
i.e. 100% to aminoglycosides, 81.8% to cotrimoxazole, 61.5% 
to nitrofurantoin, 53.8% to Colistin and 100% to 
fluoroquinolones. Gram negative bacilli causing wound 
infections and belonging to the family Enterobacteiaceae 
showed high level resistance to Amoxycillin-clavulanate, 
Doxycycline, 3rd generation Cephalosporin and Meropenam. 
All the isolates (100%) showed resistance to Aminoglycoside, 
Ciprofloxacin and Trimethoprim-sulphamethoxazole. However 
100% isolates showed sensitivity to Polymixin B. This pattern 
of antibiotic sensitivity correlates with the study of Anvikar et 
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al who has reported that the organisms responsible for wound 
infection are resistant to the commonly used antibiotics.    
 
Conclusion 
 
HAI affect a vast majority of patients, especially those 
admitted in the ICU. Majority of these infections are related to 
the use of devices which have become indispensable in modern 
care. In the present study, significant association of HAI was 
found between increased length of stay in the ICU and 
presence of invasive devices. Also the most emerging problem 
today is the resistance of this pathogens causing HAI to higher 
antibiotics. So injudicious use of antibiotics must be curbed 
and each hospital should have one antimicrobial policy based 
on the epidemiology of the HAI causing pathogens.  So, it can 
be concluded that length of stay in the ICUs, minimized use of 
in-situ devices and judicious use of antimicrobials is the key to 
reduce the burden of HAI. Regular surveillance of these 
infections is an essential step in the infection control and 
quality care assurance to patients.   
 
Conflict of Interest: no such. 
 
Funding: no such. 
 

REFERENCES 
 
Aetiologic Agents and Antimicrobial Susceptibility Pattern in Ladoke 

Akintola University Teaching Hospital, Osogbo, Nigeria. Afr J 
Biomed Res.  9:141-148.  

Albrich, WC., Angstwurm, M., Bader, L., Gärtner, R. 1999. Drug 
resistance in intensive care units. Infection, 27 Suppl 2:S19-23. 

Bajpai, T., Shrivastava, G., Bhatambare, A., Deshmukh, B., Chitnis, 
V. 2013. Microbiological profile of lower respiratory tract 
infections in neurological intensive care unit of a tertiary care 
center from Central India. J Basic Clin Pharm.  4(3): 51–55. 

Barai, L., Fatema, K., Ashraful Haq, J., Omar Faruq, M., Areef 
Ahsan, ASM. et al. 2010. Bacterial profile and their antimicrobial 
resistance pattern in an intensive care unit of a tertiary care 
hospital in Dhaka. Ibrahim Med. Coll.J. 4(2): 66-69. 

Bi, XC., Zhang, B., Ye, YK., He, HC., Han, ZD. et al. 2009. Pathogen 
incidence and antibiotic resistance patterns of catheter-associated 
urinary tract infection in children. J Chemother.  21(6):661-665. 

Buke C, Biyilki B, Tuncel M, Aydemir S, Tunger A. et al. 2009. 
Nosocomial infections in a neurological intensive care unit. 
Journal of neurological sciences. 26(3):398-403. 

Datta, P.,  Rani, H., Chauhan, R., Gombar, S., Chander, J. 2014. 
Health-care-associated infections: Risk factors and epidemiology 
from an intensive care unit in Northern India. Indian J Anaesth.  
58(1): 30–35. 

Fridkin, SK., Welbel, SF., Weinstein, RA. 1997. Magnitude and 
prevention of nosocomial infections in the intensive care unit. 
Infect Dis Clin North Am, 11(2):479-496. 

Gastmeier, P., Kampf, G., Wischnewski, N., Hauer, T., Schulgen, M. 
et al. 1998. Prevalence of nosocomial infections in representative 
German hospitals. J Hosp Infect, 38:37–49. 

Girard R,Perraud M, Pruss A, Savey A, Tikhomirov E, Thuriaux M 
and Vanhems P. Prevention of hospital-acquired infections: A 
PRACTICAL GUIDE. Second edition. World Health 
Organization. 

Goel, N., Chaudhary, U., Aggarwal, R., Bala, K. 2009. Antibiotic 
sensitivity pattern of gram negative bacilli isolated from the lower 
respiratory tract of ventilated patients in the Intensive care unit. 
Indian J Crit Care Med. 13(3):148-151. 

 
 
 

Kombade, SP., Agrawal GN. 2014. Microbiological study of lower 
respiratory tract infections in ICU patients. 
Int.J.Curr.Microbiol.App.Sci  3(8):749-754. 

Laupland, K., Bagshaw, SM., Gregson, DB., Kirkpatrick, AW., Ross, 
T. et al. 2005. Intensive care unit-acquired urinary tract infections 
in a regional critical care system. Critical Care. 9:R60-R65. 

Marra, AR., Camargo, LF., Pignatari, AC., Sukiennik, T,. Behar, PR. 
et al. 2011. Nosocomial Bloodstream Infections in Brazilian 
Hospitals: Analysis of 2,563 Cases from a Prospective 
Nationwide Surveillance Study. J. Clin. Microbiol. 49(5):1866-
1871.    

Mayon-White, RT., Ducel, G., Kereselidze, T., Tikomirov, E. 1988. 
An international survey of the prevalence of hospital-acquired 
infection. J Hosp Infect, 11 (Supplement A):43–48. 

Mehta, A., Rosenthal, BD., Mehta, Y., Chakravarthy, M., Todi, SK. et 
al. 2007. Device associated nosocomial infection rates in 
intensive care units of seven Indian cities (INICC). J Hosp Infect. 
67:168-174. 

Meric, M., Willke, A., Caglayan, C., Toker, K. 2005. ICU- acquired 
Infection:Incidence, Risk factors & Associated mortality in a 
Turkish University Hospital. Jpn.J.Infect.Dis. 58:297-302. 

Orsini, J., Mainardi, C., Muzylo, E., Karki, N., Cohen, N., 2012. 
Microbiological Profile of Organisms Causing Bloodstream 
Infection in Critically Ill Patients. J Clin Med Res. 4(6): 371–377. 

Pellizzer, G., Mantoan, P., Timillero, L., Allegranzi, B., Fedeli, U. et 
al. 2008. Prevalence and risk factors for nosocomial infections in 
hospitals of the Veneto region, north-eastern Italy. Infection. 
36(2):112-119. 

Pollack, A., 2010. Rising threat of infections. UN. Anti. NY. PP: 27. 
Rodjt, M., Fauziab, S., Aribinuko, N., 2011. Antibiotic sensitivity 

pattern of bacterial pathogens in the intensive care unit of 
Fatmawati Hospital Indonesia. Asian Pasific Journal of Tropical 
Biomedicine, 1(1):39-42. 

Singh, C., Chaturvedi, R., Garg, B., Datta, R., Kumar, A., 2013. 
Incidence of healthcare associated infection in the surgical ICU of 
a tertiary care hospital. Medical Journal Armed Forces India, 
69(2): 124-129. 

Sotto, A., De Boever, CM., Fabbro-Peray, P., Gouby, A., Sirot, D. et 
al. 2001. Risk Factors for Antibiotic- Resistant Escherichia coli 
Isolated from Hospitalised Patients with Urinary Tract Infections: 
a Prospective Study. J Clin Microbiol. 39(2):438-444.  

Sunenshine, RH., Wright, MO., Maragakis, LL., Harris, AD., Song, 
X,. Hebden, J., et al. 2007 Multidrug-resistant infection mortality 
rate and length of hospitalization. Emerg Infect Dis, 13(1):97-103. 

Taiwo, SS., Aderounmu, AOA. 2006. Catheter Associated Urinary 
Tract Infection:  

Tullu, MS., Deshmukh, CT., Baveja, SM. 1998. Bacterial profile and 
antimicrobial susceptibility pattern in catheter related nosocomial 
infections. J Postgrad Med. 44(1):7-13. 

Vincent, J., Bihari, DJ., Suter, PM., Bruining, HA., White, J. et al. 
1995. The Prevalence of Nosocomial Infection in Intensive Care 
Units in Europe: Results of the European Prevalence of Infection 
In Intensive Care (EPIC) Study. JAMA 274(8): 639-644. 

Vincent, JL., Rello, J., Marshall, J., Silva, E., Anzueto, A., et al. 2009. 
International study of the prevalence and outcomes of infection in 
intensive care units. JAMA, 302(21):2323-2329. 

Wattal, C., Goel, N., Oberoi, JK., Raveendra, R., Dutta, S., et al. 
2010. Surveillance of multidrug resistant organisms in tertiary 
care hospital in Delhi, India, JAPI(Suppliment), 58:32-36. 

Zolldann, D., Poetter, C., Hilker, R., Neveling, M., Waitschies, B. et 
al. 2003. Periodic surveillance of nosocomial infections in two 
neurology intensive care units. A valuable tool for quality 
management in intensive care. Anaesthesist. 52: 690 – 696. 

 

73626                                           Hasina Banu et al. Epidemiology of hospital acquired infections among patients admitted in the intensive care 
unit in a tertiary care hospital 

******* 


