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Bacterial infections and antibiogram in device associated infections in MICU, ICU of 

hospital. The study was carried during the period of Jan 2017 to Dec 2017 in Bacteriology 

section department of Microbiology in Government Medical College and hospital 

Aurangabad. 530 samples received from patients of ICU and MICU of hospital for culture 

and sensitivity. Out of which 330/530 (62%) samples were from endotracheal secretions 

suspected of pneumonia and 90/530 (17%) were Urine samples and 75/530 (14%) were 

blood samples. Samples were processed identified by different biochemical reactions. 

Only device associated hospital acquired infection were studied. Out of 330 samples of 

ventilated associated pneumonia 199 (60%) showed bacterial growth 131 samples were 

sterile. In 90 urine samples 34/90 (38%) samples showed growth and 56 were sterile. In 75 

blood samples 22/75 (29%) samples showed growth and 43 samples were sterile. In this 

cases pattern of microorganisms were identified with assessment of antibiotic sensitivity 

profile. The common infection found was ventilated associated pneumonia followed by 

Urinary tract infection and blood stream infections. Organisms isolated were Klebsiella 

pneumoniae, Pseudomonas aeruginosa, Acinetobacter baumanii, Escherichia.coli, 

Enterobacter and Staphylococcus aureus. Gram negative bacteria isolated were in 

maximum numbers as compared to gram positive cocci. Antibiotic sensitivity pattern of 

these isolates was done against commonly used antibiotics. Multidrug resistance pattern 

was noted. Patients admitted in MICU and ICU are more susceptible to Hospital acquired 

infections. In spite of antibiotic treatment, occurrence of Hospital acquired infections is 

responsible for increased stay of patients in hospital. Among Hospital acquired infections 

common Ventilator associated pneumonia, urinary tract infection and blood stream 

infections. Gram negative bacilli were seen in more numbers than in gram positive cocci.  

Organisms were showing multidrug resistance pattern. Association of ventilator associated 

pneumonia were common occurrence followed by Urinary tract infection and blood stream 

infection. Gram negative bacilli of Enterobactericiae were common isolation. Multidrug 

resistance to antibiotics was noted. 
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Introduction 
 

Critically ill patients are admitted in Intensive 

care unit (ICU) and Medical intensive care 

unit (MICU) of hospital. Bacterial infections 

are very much common in ICU and MICU of 

hospital. Patients in ICU have become high 

risk areas for Hospital acquired infection 

Sayyeda Gulsitan Siddique et al., (2017). The 

patients in the ICU and MICU have 5-7 folds 

higher risk of a Hospital acquired infection 

than other wards in hospital. Hospital acquired 

infections are defined as infections acquired in 

hospital by a patients who was admitted for a 

reason other than that infection. An infection 

that are neither present nor incubating when a 

patients enters hospital Garner et al., (1988). 

 

Hospital acquired infection occurs due to 

contaminated hospital environment, patients 

flora, due to severe illness decreased 

immunity of patients, medical staff and 

multiple intervention due to invasive device S. 

Dasgupta et al., (2015). 

 

Patients admitted are on higher antibiotics for 

longer days in ICU and MICU therefore it is 

place of multidrug flora. Health Care Worker 

in ICU is reservoir of common bacterial 

pathogens which are resistant to antibiotics. 

Because of this reservoir there is major 

problem in controlling the infections in ICU. 

Frequent transfer of patients from wards to 

ICU and MICU is there in hospital. 

Concentration of patients who are highly 

susceptible to infection in one area (intensive 

care unit) all contribute to development of 

Hospital acquired infections. 

 

One of the important common Hospital 

acquired infections is ventilator associated 

pneumonia (VAP) seen in patients who have 

been intubated for mechanical ventilation. 

Since these patients are already critically ill 

occurrence of VAP is seen in most patients. 

 

Hospital acquired infections can be prevented 

by taking proper control measures. The study 

was planned to see the bacterial infections and 

antibiogram in device associated patients in 

ICU and MICU. Mainly devise associated 

infections, ventilator-associated pneumonia 

(VAP), Catheter associated urinary tract 

infections, central line blood stream infections 

were targeted. 

 

Materials and Methods 

 

The study was carried during the period of Jan 

2017 to Dec 2017 in Bacteriology section 

department of Microbiology in Government 

Medical College and hospital Aurangabad.  

 

Total numbers of samples received were 530 

from patients of ICU and MICU for culture 

and sensitivity. Out of which 330/530(62%) 

samples were from endotracheal secretions 

suspected of pneumonia and 90/530 (17%) 

were suspected of Urine tract infection and 

75/530 (14%) were blood samples. 

 

Patients admitted in hospital for more than 4 

days having at least one invasive device 

(Urinary Catheter, Endotracheal 

/Tracheostomy tube, Central line) were 

included. 

 

Patients were having complains fever, 

increased endotracheal secretion in cases of 

pneumonia. Most of the patients in Urinary 

tract infection were catheterized, have fever 

and increased frequency of urine. Tracheal 

secretions, urine collected from catheter and 

blood sample in brain heart infusion broth 

were received to the Microbiology laboratory. 

 

Grams staining were done. Samples were 

inoculated on Blood agar and MacConkeys 

agar. Colonies were read on culture medium 

after overnight incubations. Organisms were 

identified from biochemical reactions Collee 

et al., (1999). 
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Results and Discussion 

 

Total samples 530 were suspected for having 

Hospital acquired infections. Among the 530 

samples the common infection found was 

ventilator associated pneumonia (330/530-

62%), followed by urinary tract infections 

(90/530-17%) and blood stream infections 

(75/530-14%) as shown in Table 1. 

 

Out of 330 samples of ventilated associated 

pneumonia 199(60%) showed growth 131 

samples were sterile. Klebsiella pneumoniae 

were isolated in maximum position 90(45%) 

followed by Pseudomonas aeruginosa 

20(10%), Acinetobacter baumanii 20 (15%) 

and E. coli 20(10%) and Enterobacter 10 (5%) 

and Staphylococcus aureus 39(25%) as shown 

in Table 2. 

 

In urinary tract infections 90 patients were 

affected. Out of which 34/90(38%) samples 

showed growth and 56 were sterile. Patients 

showing growth of organism were having 

catheter. The organisms were Klebsiella 

pneumoniae (12 /90 - 13%), Pseudomonas 

aeruginosa (9 /90-10%), E. coli (9/90-10%), 

Staphylococcus aureus (4 /90- 4%). As shown 

in Table 3. In all above studied infections 

isolation of gram negative bacteria were in 

more numbers than gram positive cocci as 

shown in Table 4. 

 

Blood stream infections were seen in 

75patients. Blood cultures of these patients 

were done. Out of this (22/75-29%) samples 

showed growth and 43 samples were sterile. 

Following organisms were isolated. Klebsiella 

pneumoniae (8/75-11%), Pseudomonas 

aeruginosa (5/75-7%), E. coli (2/75- 3%) 

Acinetobacter baumanii (2/75-3%) and 

Staphylococcus aureus (5/75-7%) shown in 

Table 5. Antibiotic sensitivity testing of all the 

isolated organisms was done on Muller Hinton 

agar (MHA) plate by Kirby bauer disc 

diffusion method using CLSI 2018 guidelines 

(5). Readymade antibiotics disc from 

(Himedia) were used. The following 

antibiotics used for Gram negative bacteria 

were Ciprofloxacin (CIP), Ampicillin (AMP), 

Meropenam (MRP), Amikacin (AMK), 

piperacillin/tazobactum, Cefotaxime.  

 

Antibiotic disc used for gram positive cocci 

were Gentamicin(GEN), Erythromycin(ERY), 

SXT, Linezolid, Tetracycline(TET), 

Clindamycin, Amoxclav, Cefoxitin. 

 

Resistance to more than one antibiotics were 

shown by Klebsiella pneumoniae, 

Pseudomonas aeruginosa and Acinetobacter 

baumanii in endotracheal aspirate. 

 

In endotracheal aspirate out of 90 (45%) 

Klebsiella pneumoniae, 60(67%) were 

sensitive to Ampicillin, 40(45%) were 

sensitive to CIP, 37(41 %) were sensitive to 

AMK, 40(45 %) were sensitive to MRP,60 

(67%) were sensitive to ceftriazone,60 (67%) 

were sensitive to CAZ, 90(100%) were 

sensitive to colistin. Extended spectrum beta 

lactase ESBL) producing organisms were 15 

in numbers. In ESBLs 10 were males and 5 

were females. Out of 20(10%) Pseudomonas 

aeruginosa, 18(23%) were sensitive to pip 

+taz, 13(14%) were sensitive to Meropenam 

and CAZ, 10(11%) were sensitive to 

Ciprofloxacin and Gentamycin, 18 (23%) 

sensitive to Cetriaxozone.  

 

Out of 39 (25%) Staphylococcus aureus 

13(26%) MRSA were resistance to Cefoxitin. 

These were sensitive to Vancomycin and 

Linezolid. Among the MRSA 9 were males 

and 4 were females. 

 

Sensitive pattern of antibiotics in Urinary 

tract infections is as follows 

 

Out of (12/90-13%) Klebsiella pneumoniae 

sensitivity of 10(83%) were sensitive to 

Ampicillin, 11(92%) were sensitive to CIP, 
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6(50%) were sensitive to AMK, 7(58%) were 

sensitive to MRP, 11(92%) were sensitive to 

Ceftriaxone and CAZ. No ESBL was seen in 

Urinary tract infections. Out of (9/90-10%) 

Pseudomonas aeruginosa, 6(67%) were 

sensitive to Pip+Taz, 5(56%) were sensitive to 

MRP, 7(78%) were sensitive to CAZ, 8(90%) 

were sensitive to CIP, GEN and Ceftriaxone. 

Out of E. coli (9/90 -10%), 8(89%) were 

sensitivity to AMP, AMK, GEN, 6(67%) were 

sensitive to MRP, 7(78%) were sensitive to 

Cefipime, Cefotaxime and Pip+Taz. 

 

Out of Staphylococcus aureus (4 /90- 4%), 

3(75%) were sensitive to Cefoxitin, TET, 

GEN, SXT, ERY. 4(100%) were sensitive to 

Vancomycin and Linezolid. One was MRSA. 

 

Table.1 Hospital acquired infections in MICU and ICU 

 

Sr. No HAI in MICU and ICU Number  & percentage 

1 Ventilator associated 

pneumonia 

199/330=60% 

2 Urinary tract infections 34/90=38% 

3 Blood stream infections 22/75=29% 
 

Table.2 showing the organisms isolated in Ventilated associated pneumonia 
 

 

 

 

 

 

 

 

 

 

 
 

Table.3 shows organisms isolated in Urinary tract infection 
 

Sr.n

o 

Name of organism No. of percentage 

1 Klebsiella pneumonia 12/90        (13%) 

2 Pseudomonas aeruginosa 9/90          (10%) 

3 Escherichia coli 9/90         (10%) 

4 Staphylococcus aureus 4/90         (4%) 

 Total 34 
 

Table.4 showing percentage of Gram negative bacilli (GNB) and Gram positive cocci (GPC) 

 

Sr.no Name Number 

( n-199) 

Percentage 

1 Gram negative bacilli 160 80 % 

2 Gram positive cocci 39 20% 

 

Sr.n

o 

Name of organisms Number 

percentage 

1 Klebsiella pneumoniae  90   (45%) 

2 Pseudomonas aeruginosa  20   (10%) 

3 Acinetobacter  baumanii 20   (15%) 

4 Enterobacter   10    (5%) 

5 E. coli   20   (10%) 

6 Staphylococcus aureus 39   (25%) 

 Total 199 
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Table.5 Showing organisms in blood stream infections 
 

Sr.no Name of organism No. of percentage 

1 Klebsiella pneumonia 8/75          (11%) 

2 Pseudomonas aeruginosa 5/75           (7%) 

3 E. coli 2//75           (3%) 

4 Acinetobacter baumanii 2/75            (3%) 

5 Staphylococcus aureus 5/75            (7%) 

 Total 22 

 

 

Sensitive pattern of antibiotic in Blood 

stream infections as follows 
 

Out of (8/75-11%) Klebsiella pneumoniae, 

sensitivity pattern of Klebsiella pneumoniae is 

4(50%) were sensitive to Ampicillin, 6(75%) 

were sensitive to CIP, 4(50%) were sensitive 

to AMK, 3(37%) were sensitive to MRP, 

6(75%) were sensitive to Ceftriazone, 6(75%) 

were sensitive to CAZ.Out of (5/75-7%) 

Pseudomonas aeruginosa, sensitivity pattern 

4(80%) were sensitive to pip +taz, 3(60%) 

were sensitive to MRP, 4(80%) were sensitive 

to CAZ, 5(100%) were sensitive to CIP, GEN 

and Ceftriaxone. 

 

Out of (5/75-7%) samples Sensitivity pattern 

of Staphylococcus aureus 4(80%) were 

sensitive to Cefoxitin, TET, GEN, SXT, ERY. 

5(100%) were sensitive to Vancomycin and 

Linezolid. In E. coli and Acinetobacter no 

antibiotic resistance pattern was noted. 
 

Follow up of patients was done by visiting the 

MICU and ICU wards in Hospital. Patients 

not responding to treatment were asking to 

send repeat culture and antibiotics sensitivity 

was done. Maximum patients were improved. 

 

As the hospital is tertiary care hospital 

patients are referred from nearby areas, these 

patients are already given higher antibiotics in 

private hospitals. The study shows 

significantly high numbers of infection in 

ICU and MICU. Risk factors for the 

development of infections in patients of our 

study were prior antibiotic administrations. 

Antibiotic sensitivity testing pattern of the 

isolated revealed majority are resistant to 

commonly used antibiotics. The prevention of 

MICU and ICU acquired infection is must as 

the pathogens are responsible for severity of 

infection and increase mortality. In India 

studies reported occurrence of nosocomial 

infection in ICU from 11 to 60% Dasgupta et 

al., (2015). The most common hospital 

acquired infections in our study were 

Ventilated associated pneumonia followed 

urinary tract infection and Blood stream 

infection such similar infection were also 

noted in Dasgupta et al., (2015) and Vincent 

et al., (2009). 
 

Most of the ICU acquired infections are 

caused by gram negative bacilli as seen in 

Richards et al., (2000).  
 

The most common organism isolated was 

Klebsiella pneumoniae in three device 

acquired infection pneumonia, urinary tract 

infection and blood stream infection which 

was also studied by Anirban Hom Choudhuri 

et al., (2017). Involvement of respiratory tract 

infection and isolation of most common 

Klebsiella pneumoniae as a pathogen was also 

noted by previous study done in our same 

institute Jirwankar PS et al., (2016). Presence 

of Klebsiella pneumoniae increases the 

potential risk factors for colonization and 

infection. Gram negative bacteria were 

isolated in more numbers than gram positive 

cocci. 
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In late onset VAP gram negative bacteria, 

MRSA are most common etiological agent. 

These pneumonia develop after 5 days or 

more days after initiation of mechanical 

ventilator in patients. An isolated organism 

shows multidrug antibiotic resistance which 

shows increased mortality and morbidity 

(Guidelines for the management of adult with 

hospital acquired infections, ventilator 

associated and health care associated 

pneumonia (2005). 

 

In conclusion, association of ventilator 

associated pneumonia were common 

occurrence followed by Urinary tract 

infection and blood stream infection. Gram 

negative bacilli of Enterobactericiae were 

common isolation. Multidrug resistance to 

antibiotics was noted. Continuous 

surveillance and antibiotic stewardship 

program of hospital is needed. 
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