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ABSTRACT  

Background: According to the reports of Global Burden of Diseases study among the low and lower- middle-income 

countries the major cause of mortality was infections. They reported several risk factors responsible for this high 

mortality rate which are poverty, increasing old age, illiteracy, rapid urbanization and emerging bacterial infections 

and viral infections. Material & Methods: In the present prospective study, patients who were admitted in ICU during 

the one year of study period were enrolled by simple random sampling. Clearance from hospital ethics committee was 

taken before start of study. Written informed consent was taken from each study participant. Results: In the present 

study a total of 640 specimens were sent for isolation of causative pathogens out of them 300 (46.8%) were culture 

positive with 80% from sputum, 66% from urine, 21% from CSF and 22% from blood. Out of the total Gram-negative 

bacteria were found predominantly and included Escherichia coli (21%), Acinetobacter baumanii (14%), Klebsiella 

pneumoniae (13%), Pseudomonas aeruginosa (10%) and Enterobacter aerogenes (6%). Among the gram-positive 

bacteria Coagulase negative staphylococci (12%) found most commonly which is followed by MRSA (6%), 

Streptococcus pneumoniae (3%) and Enterococcus faecalis (3%). Candida sp were found in 12% cases. Conclusion: 

We concluded from the present study that on the basis of antibiotic sensitivity among the gram-negative isolates 

maximum drug sensitivity is shown by the drugs colistin, polymyxin-b and tigecycline and on the basis of antibiotic 

sensitivity among the gram-positive isolates maximum drug sensitivity is shown by the drugs vancomycin, 

clindamycin and linezolid. 
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INTRODUCTION 

According to the reports of Global Burden of 

Diseases study among the low and lower- middle-

income countries the major cause of mortality was 

infections (1). They reported several risk factors 

responsible for this high mortality rate which are 

poverty, increasing old age, illiteracy, rapid 

urbanization and emerging bacterial infections and 

viral infections (2). The major cause of mortality 

and morbidity in India is still infections. Intensive 

care units (ICU) are reported to be a major cause of 

acquired infections at health care facilities (3).  

In some previous studies it was reported that 

infections at the time of admission in ICU (primary 

infections) and nosocomial infections (secondary 

infections) both are prevalent in ICU settings (4). In 

various studies the prevalence of ICU infections 

was varies from 42% to 57%. They reported several 

risk factors responsible for ICU infections are 

intrinsic risk factors, patient’s age, higher 

APACHE-2 score, invasive medical devices, 

associated co morbid conditions, animate objects, 

overcrowding and multi-drug resistance (5). 

Various studies reported that antibiotics resistance 

becoming a serious problem in outcomes of patients 

in ICU such as emergence of methicillin-resistant 

Staphylococcus aureus (MRSA), metallo β-

lactamase (MBL), Vancomycin-resistant 
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enterococci (VRE) and carbapenemase-producing 

gram negative bacterial isolates (6). We conduct 

the present study to assess the prevalence of 

infections in ICU settings and to know the bacterial 

isolates and antibiotic profile. 

MATERIALS & METHODS 

The present prospective study was conducted at 

our tertiary care hospital and the study duration 

was one year from January 2017 to December 

2017. A sample size of 200 was calculated at 95% 

confidence interval at 10% of maximum allowable 

error. Patients who were admitted in ICU during 

the one year of study period were enrolled by 

simple random sampling. Clearance from hospital 

ethics committee was taken before start of study. 

Written informed consent was taken from each 

study participant.  

All the data were recorded related to detailed 

clinical history cause of admission, APACHE -2 

scores, and co-morbidities. All study participants 

admitted in the ICU were subjected for blood and 

urine culture and sensitivity testing along with 

other routine laboratoey investigations. Antibiotic 

susceptibility testing was done by using standard 

clinical laboratory protocols by standard institute 

guidelines. Calculation of APACHE-2 score was 

done by using all the physiological and laboratory 

variables. Data analysis was carried out using 

SPSS v22. All tests were done at alpha (level 

significance) of 5%; means a significant 

association present if p value was less than 0.05. 

RESULTS 

In the present study, we enrolled 200 patients 

admitted in ICU. Out of the total study participants 

(112) 56% were females and (88) 44% were males. 

The mean age of study population was 55.76 ± 8.9 

years. Direct admissions in the ICU were 98 

(49%), 56 (28%) were transferred from other 

hospitals and 46 (23%) were from wards of our 

hospital. The most common cause of hospital 

admissions was neural cause among 31% patients 

which is followed by cardio-vascular (22%) and 

respiratory cause (21%). Out of the total 46% were 

smokers and 40% were alcoholics. Diabetes 

mellitus was the most common associated 

comorbidity. Mean APACHE-2 score among the 

study participants at the time of admission was 

23.62 ± 5.47 (median - 21). Out of the total, 51% 

of study participants were having the Mean 

APACHE-2 score in the range of 20-29 and out of 

the total, 58% of study participants were on 

antibiotics prior to ICU admission. 

In the present study a total of 640 specimens were 

sent for isolation of causative pathogens out of 

them 300 (46.8%) were culture positive with 80% 

from sputum, 66% from urine, 21% from CSF and 

22% from blood. Out of the total Gram-negative 

bacteria were found predominantly and included 

Escherichia coli (21%), Acinetobacter baumanii 

(14%), Klebsiella pneumoniae (13%), 

Pseudomonas aeruginosa (10%) and Enterobacter 

aerogenes (6%). Among the gram-positive bacteria 

Coagulase negative staphylococci (12%) found 

most commonly which is followed by MRSA (6%), 

Streptococcus pneumoniae (3%) and Enterococcus 

faecalis (3%). Candida sp were found in 12% cases. 

Table 1: Distribution of isolates from different 

specimens of ICU 

Isolates  No of specimens 

MRSA  18 

CONS  36 

Pneumococci  9 

Enterococci  9 

Acinetobacter baumanii  42 

Escherichia coli  63 

Klebsiella pneumoniae  39 

Enterobacter aerogenes  18 

Pseudomonas aeruginosa  30 

Candida sp  36 

Total  300 

In the present study, on the basis of antibiotic 

sensitivity we found that among the gram-negative 

isolates maximum drug sensitivity is shown by the 

drugs colistin, polymyxin-b and tigecycline. 

In the present study, on the basis of antibiotic 

sensitivity we found that among the gram-positive 

isolates maximum drug sensitivity is shown by the 

drugs vancomycin, clindamycin and linezolid.
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Table 2: Antibiogram of gram-negative isolates. 

Antibiotic  Acinetobacter 

baumanii 

sensitivity 

E.coli 

sensitivity 

Klebsiella 

pneumoniae 

sensitivity 

Pseudomonas 

aeruginosa 

sensitivity 

Enterobacter 

aerogenes 

sensitivity 

Imipenem  95.6 90.1 84.6 82.3 90.7 

Meropenem  91.2 89.4 83.5 81.3 90.1 

Cefoperazone+sulbactam  83.4 83.9 80.7 76.8 83.2 

Piperacillin+tazobactam  89 83.1 90.4 92.6 93 

Colistin  99 100 100 98.7 100 

Polymyxin-b  99 100 100 94.5 100 

Tigecycline  98 100 100 100 100 

  

Table 3: Antibiogram of gram-positive isolates 

Antibiotic  CONS sensitivity MRSA sensitivity Enterococci 

sensitivity 

Pneumococci 

sensitivity 

Penicillin  31.6 0 89.4 82.6 

Vancomycin  100 98.1 100 100 

Linezolid  100 100 100 100 

Clindamycin  93.2 88.1 83.5 100 

 

DISCUSSION 

In the present study, we enrolled 200 patients 

admitted in ICU. Out of the total study 

participants (112) 56% were females and (88) 

44% were males. The mean age of study 

population was 55.76 ± 8.9 years. Direct 

admissions in the ICU were 98 (49%), 56 (28%) 

were transferred from other hospitals and 46 

(23%) were from wards of our hospital. The most 

common cause of hospital admissions was neural 

cause among 31% patients which is followed by 

cardio-vascular (22%) and respiratory cause 

(21%). Out of the total 46% were smokers and 

40% were alcoholics. Diabetes mellitus was the 

most common associated comorbidity. Mean 

APACHE-2 score among the study participants at 

the time of admission was 23.62 ± 5.47 (median - 

21). Out of the total, 51% of study participants 

were having the Mean APACHE-2 score in the 

range of 20-29 and out of the total, 58% of study 

participants were on antibiotics prior to ICU 

admission. Similar results were obtained in a 

study conducted by Rosenthal V et al and found 

similar study to the present study. They conducted 

study among 422 intensive care units (ICUs) of 36 

countries and found nearly similar results to the 

present study (7). Similar results were obtained in 

a study conducted by Phua J et al and found 

similar study to the present study. They conducted 

study among 1285 patients of 150 intensive care 

units (ICUs) of 16 countries and found that nearly 

similar results to the present study (8). 

In the present study a total of 640 specimens were 

sent for isolation of causative pathogens out of 

them 300 (46.8%) were culture positive with 80% 

from sputum, 66% from urine, 21% from CSF and 

22% from blood. Out of the total Gram-negative 

bacteria were found predominantly and included 

Escherichia coli (21%), Acinetobacter baumanii 

(14%), Klebsiella pneumoniae (13%), 

Pseudomonas aeruginosa (10%) and Enterobacter 

aerogenes (6%). Among the gram-positive 

bacteria Coagulase negative staphylococci (12%) 

found most commonly which is followed by 

MRSA (6%), Streptococcus pneumoniae (3%) and 

Enterococcus faecalis (3%). Candida sp were 

found in 12% cases. Similar results were obtained 

in a study conducted by Kapadia Fet al and found 

similar results to the present study. They 

conducted study among intensive care units of 4 

major tertiary care hospitals and found that ICU 

infections contributing in mortality and morbidity 

(9). Similar results were obtained in a study 

conducted by Patwardhan R et al and found 

similar results to the present study. They found 

that most common infections found in ICU were 
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due to gram negative pathogens like Escherichia 

coli, Acinetobacter baumannii, Klebsiella 

pneumoniae and Pseudomonas aeruginosa which 

was followed by Staphylococcus aureus and 

Streptococcus pyogenes (10). 

In the present study, on the basis of antibiotic 

sensitivity we found that among the gram-

negative isolates maximum drug sensitivity is 

shown by the drugs colistin, polymyxin-b and 

tigecycline. In the present study, on the basis of 

antibiotic sensitivity we found that among the 

gram-positive isolates maximum drug sensitivity 

is shown by the drugs vancomycin, clindamycin 

and linezolid. Similar results were obtained in a 

study conducted by Kumarasamy K et al and 

found similar results to the present study. They 

studied gram-negative Enterobacteriaceae 

resistance to carbapenem conferred by metallo-

beta-lactamase 1 (NDM-1) and investigated the 

magnitude of NDM-1 among multidrug-resistant 

Enterobacteriaceae (11). Similar results were 

obtained in a study conducted by Sarvepalli et al 

and found similar results to the present study. 

They conducted study among 330 patients over a 

period of one year and found that on the basis of 

antibiotic sensitivity among the gram-negative 

isolates maximum drug sensitivity is shown by the 

drugs colistin, polymyxin-b and tigecycline and 

on the basis of antibiotic sensitivity among the 

gram-positive isolates maximum drug sensitivity 

is shown by the drugs vancomycin, clindamycin 

and linezolid (12). 

CONCLUSION 

We concluded from the present study that on the 

basis of antibiotic sensitivity among the gram-

negative isolates maximum drug sensitivity is 

shown by the drugs colistin, polymyxin-b and 

tigecycline and on the basis of antibiotic 

sensitivity among the gram-positive isolates 

maximum drug sensitivity is shown by the drugs 

vancomycin, clindamycin and linezolid. 

REFERENCES 

1.  Dahn CM, Wijesekera O, Garcia GE, 

Karasek K, Jacquet GA. Acute care for the 

three leading causes of mortality in lower-

middle-income countries: A systematic 

review. Int J Crit Illn Inj Sci [Internet]. 

2018;8(3):117–42. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/30181

970 

2.  Ghanshani R, Gupta R, Gupta BS, Kalra S, 

Khedar RS, Sood S. Epidemiological study 

of prevalence, determinants, and outcomes of 

infections in medical ICU at a tertiary care 

hospital in India. Lung India [Internet]. 

2015;32(5):441–8. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/26628

756 

3.  Haque M, Sartelli M, McKimm J, Abu Bakar 

M. Health care-associated infections - an 

overview. Infect Drug Resist [Internet]. 

2018;11:2321–33. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/30532

565 

4.  Öz E, Saltürk C, Karakurt Z, Yazıcıoğlu 

Moçin Ö, Adıgüzel N, Güngör G, et al. Risk 

factors for multiorgan failure and mortality in 

severe sepsis patients who need intensive 

care unit follow-up. Tuberk Toraks [Internet]. 

2015 Sep;63(3):147–57. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/26523

895 

5.  Dasgupta S, Das S, Chawan NS, Hazra A. 

Nosocomial infections in the intensive care 

unit: Incidence, risk factors, outcome and 

associated pathogens in a public tertiary 

teaching hospital of Eastern India. Indian J 

Crit Care Med [Internet]. 2015 Jan;19(1):14–

20. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/25624

645 

6.  Zilahi G, Artigas A, Martin-Loeches I. 

What’s new in multidrug-resistant pathogens 

in the ICU? Ann Intensive Care [Internet]. 

2016 Dec;6(1):96. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/27714

706 

7.  Rosenthal VD, Bijie H, Maki DG, Mehta Y, 

Apisarnthanarak A, Medeiros EA, et al. 

International Nosocomial Infection Control 

Consortium (INICC) report, data summary of 

36 countries, for 2004-2009. Am J Infect 

Control [Internet]. 2012 Jun;40(5):396–407. 

Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/21908

073 

8.  Phua J, Koh Y, Du B, Tang Y-Q, Divatia J 

V., Tan CC, et al. Management of severe 

sepsis in patients admitted to Asian intensive 

care units: prospective cohort study. BMJ 

[Internet]. 2011 Jun 13;342(jun13 1):d3245–

d3245. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/21669

950 

9.  Kapadia F, Singh M, Divatia J, Vaidyanathan 

P, Udwadia FE, Raisinghaney SJ, et al. 

Limitation and withdrawal of intensive 

therapy at the end of life: Practices in 

intensive care units in Mumbai, India*. Crit 



 Page 50 

Care Med [Internet]. 2005 Jun;33(6):1272–5. 

Available from: 

https://insights.ovid.com/crossref?an=000032

46 

10.  Patwardhan RB, Dhakephalkar PK, 

Niphadkar KB, Chopade BA. A study on 

nosocomial pathogens in ICU with special 

reference to multiresistant Acinetobacter 

baumannii harbouring multiple plasmids. 

Indian J Med Res [Internet]. 2008 

Aug;128(2):178–87. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/19001

682 

11.  Kumarasamy KK, Toleman MA, Walsh TR, 

Bagaria J, Butt F, Balakrishnan R, et al. 

Emergence of a new antibiotic resistance 

mechanism in India, Pakistan, and the UK: a 

molecular, biological, and epidemiological 

study. Lancet Infect Dis [Internet]. 2010 

Sep;10(9):597–602. Available from: 

http://www.ncbi.nlm.nih.gov/pubmed/20705

517 

12.  Sarvepalli AK, Dharana PK. Clinical profile, 

bacterial profile and outcomes in an intensive 

care unit of a tertiary care hospital in south 

India: one year study. Int J Adv Med. 

2017;4(1):156.  

 

 

How to cite this article: Modi R., Mangal G., 

Bacterial profile and antibiogram from different 

specimens of intensive care unit. 

Int.J.Med.Sci.Educ 2019;6(3):46-50 

 

 


