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INTRODUCTION 

Infections are the most important and leading cause of 

mortality and morbidity among the patients admitted in 

ICU. Nosocomial infection is a critical issue among 

intubated patients which is responsible for significant 

morbidity and mortality of these patients. One of the most 

important types of this infection is pneumonia which 

commonly occurs in relation to the endotracheal tube and 

mechanical ventilation named ventilator associated 

pneumonia. Patients with mechanical ventilation have an 

increased risk for respiratory tract infection because the 
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tube which has been inserted in trachea reduces the 

clearance of bacteria and increases the leakage of 

secretion around the cuff of tube and disable the ciliary 

tract by damaging it. Nosocomial infection is a frustrating 

and budget consuming issue and due to increased time of 

hospitalization it imposes a heavy burden on health care 

resource. Irrational and overuse of newer generation 

antibiotic often results in multidrug resistance of 

microorganisms in hospital setup.  

Ventilator-associated pneumonia (VAP) is pneumonia in 

mechanically ventilated patients that develops later than 

or at 48 h after the patient has been placed on mechanical 

ventilation. VAP is the second most common hospital-

acquired infection among paediatric and neonatal 

intensive care unit (ICU) (NICU) patients. Overall, VAP 

occurs in 3 to 10% of ventilated paediatric ICU (PICU) 

patients.1-4 Surveillance studies of nosocomial infections 

in NICU patients indicate that pneumonia comprises 6.8 

to 32.3% of nosocomial infections in this setting.5-7 The 

purpose of this study was to determine the prevalence of 

bacterial species and its antimicrobial sensitivity pin 

endotracheal tubes in mechanically ventilated neonates 

admitted to NICU of Krishna Institute of Medical 

Sciences.  

Various studies have proposed different causative 

microorganism as the most common etiology for 

intubation related respiratory infections including 

Pseudomonas aeruginosa, A. baumannii, and methicillin 

resistant Staphylococcuus aureus (MRSA) or S. aureus in 

children.8,2-7 The concerns related to the nosocomial 

infections are exacerbated by the presence of antibiotic 

resistant bacteria which increases morbidity rate and the 

associated costs.9 

METHODS 

This study was conducted in the NICU settings of 

Krishna Instittute of Medical Sciences, Karad, 

Maharashtra, India. This study period extended from 

January 2016 to June 2016.  

This study includes 78 babies intubated for more than 48 

hours were selected in the present study. Among them 44 

were cases which included neonates who were intubated 

for >48 hours. All the babies more than 1 month of age 

and Those who were extubated, died or were discharged 

within 48 hours were exxcluded from the study.  

Upon enrollment, details of the babies were recorded, like 

name, age on admission, gender, cause of admission, 

underlying respiratory disease, day of intubation, 

Indication of intubation, if antibiotic given before 

intubation, day of life during sample collection, total 

number of days of intubation, organism obtained on ett 

culture, antibiotic sensitivity seen etc.  

On extubation, the lower 5 cm of endotracheal tube was 

cut with sterile scissors using sterile technique and was 

sent to the microbiological laboratory for analysis to 

obtain microbial colonisation and culture as well the 

antibiotic sensitivity in them. The microbial culture was 

grown on blood agar (Tryptic Soy Agar with 5% sheep 

blood) medium and incubated at 35oC for 48 hrs. If the 

sample was obtained positive for organism, confirmation 

was done on VITEC machine, which also detected 

antibiotic sensitivity for following antibiotics -

Pipracillin/Tazobactam, Ceftazidime, 

Cefoperazone/Sulbactum, Cefepime, Aztreonam, 

Doripenem, Imipenem, Meropenem, Amikacin, 

Gentamycin, Ciprofloxacin, Levofloxacin, Minocycline, 

Tigecycline, Colistin, Trimethoprin/Sulfamethoxazole. 

Minimum inhibitory concentration for that specific 

organism was obtained. The data was interpreted using 

Microsoft excel and SSPE. 

RESULTS 

In this study done at Krishna Institute of Medical 

Sciences from January 2016 to June 2016, 78 neonates 

were intubated out of which 44 cases were obtained.  

Majority of the neonates needing intubation were 

preterms (77.7%) followed by birth asphyxiated babies 

(40.9%), meconium aspirated babies (29.55%), early 

onset sepsis (15.9%), respiratory depression following 

convulsion (6.82%), aspiration pneumonia (4.55%) and 

severe dehydration (2.27%) (Table 1).  

Table 1: Indications of intubation. 

Indications of admission 

needing intubation 

No. of 

cases 

Percentage  

(n = 78) 

Preterm Care 34 43.58 

Meconium aspiration 

syndrome 
13 16.6 

Early onset sepsis 7 8.9 

Birth asphyxia 18 23 

Severe dehydration 1 1.2 

Aspiration pneumonia 2 2.5 

Respiratory depression due 

to convulsions 
3 3.8 

Table 2: Cases intubated for more than 2 days. 

Cases requiring intubation for 

more than 2 days 
No. 

Percentage 

(n = 44) 

Preterm care 21 47.7 

Meconium aspiration syndrome 7 15.91 

Early onset sepsis 3 6.82 

Birth asphyxia 7 15.91 

Severe dehydration 1 2.27 

Respiratory depression due to 

convulsions 
2 4.55 

Aspiration pneumonia 2 4.55 

Neonates who were intubated for more than 48 hours 

were considered as cases, included preterm (47.7%), 
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meconium aspiration syndrome (15.9%) and birth 

asphyxia (15.9%), early onset sepsis (6.82%), respiratory 

depression due to convulsions (4.55%), aspiration 

pneumonia (4.55%), severe dehydration (2.27%) (Table 

2).  

 

Table 3: Gender based prevalence of organisms. 

Gender 
Organisms cultured 

Acinetobacter Klebsiella Staphylococcus Pseudomonas E. coli Total (n = 28) 

Males 6 (40%) 3 (20%) 3 (20%) 2 (13.3%) 1 (6.67%) 15 

females 4 (30.77%) 5 (38.46%) 3 (23.07%) 1 (7.69%) 0 13 

Total 10 (35.72%) 8 (28.57%) 6 (21.42%) 3 (10.72%) 1 (3.57%) 28 

 

Table 4: Organisms obtained on ETT culture. 

Cultures obtained No. of cases 
Percentage 

(n=28) 

Acienetobacter 10 35.7 

Klebsiella 9 28.5 

Coagulase positive 

staphylococcus 
6 21.4 

Pseudomonas 3 10.7 

E. coli 1 3.5 

Majority of the cases were intubated from 2-3 days and 

age on admission ranging from 1 day to 12 days of life. 

Majority of the samples were obtained on day 3 and day 

4 of life using sterile technique.  

Out of 44 samples,16 samples were sterile, and 28 

samples were positive for organisms. 25 cases were 

started prophylactic antibiotics before intubation with inj 

ampicillin and inj gentamicin (27.3%), inj piperacillin 

and inj amikacin (15.9%), inj vancomycin (9.1%), inj 

meropenem (2.3%), of which 6 cases were sterile and 19 

were positive for organisms.  

The most common organism in both genders was 

Acinetobacter which was similar to our study (Table 3).  

 

Table 5: Organisms obtained in different cases. 

Cases 

Organism commonly obtained 

Total 
Acinetobacter Klebsiella 

Coa 

staphylococcus 
Pseudomonas E. coli 

Preterm care 5 (35.7%) 4 (28.6%) 4 (28.6%) 1 (7.1%) 0 (0%) 14 (100%) 

Meconium aspiration 

syndrome 
1 (25.0%) 3 (75.0%) 0 (0%) 0 (0%) 0 (0%) 4 (100%) 

Birth asphyxia 2 (50%) 0 (0%) 0 (0%) 1 (25%) 1 (25%) 4 (100%) 

Early onset sepsis 1 (50%) 0 (0%) 1 (50%) 0 (0%) 0 (0%) 2 (100%) 

Severe dehydration 0 (0%) 1 (100%) 0 (0%) 0 (0%) 0 (0%) 1 (100%) 

Aspiration pneumonia 1 (50%) 0 (0%) 1 (50%) 0 (0%) 0 (0%) 2 (100%) 

Respiratory depression 

due to convulsion 
0 (0%) 0 (0%) 0 (0%) 1 (100%) 0 (0%) 1 (100%) 

 

Table 6: Commonly obtained sensitive antibiotics to 

the cultured organisms. 

Antibiotic sensitivity most 

commonly obtained (mic) 

No. of 

cases 

Percentage 

(n=44) 

Inj colisitn 17 38.7 

Inj teigecycline 6 13.6 

Inj levofloxacin 2 4.6 

Inj tetracycline 1 2.3 

Inj clindamycin 1 2.3 

In the present study we observed that most commonly 

obtained organism was Acienetobacter (22.7%), 

Klebsiella (20.5%), coagulase positive Staphylococcus 

(13.6%), Psedomonas (6.8%) and E. coli (2.3%) (Table 

4).  

In the present study we obtained antibiotic sensitivity to 

inj. colisitn (38.7%) followed by inj. tigecycline (13.6%), 

inj. levofloxacin (4.6%) and inj. tetracycline (2,3%) and 

inj. clindamycin (2.3%) (Table 6). 
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DISCUSSION 

Infections are the most important and leading cause of 

mortality and morbidity among the patients admitted in 

ICU. Nosocomial infections is a critical issue among 

intubated patients which is responsible for significant 

morbidity and mortality of these patients.  

The rate of NICU admission has drastically increased in 

last few years due emergence of newer life saving 

techniques. Intubation is an integral part of resuscitation 

which is commonly done in case of severe birth asphyxia, 

meconium stained liquor, preterm delivery. New 

emerging bacterial strains has made it difficult to 

prophylactically treat and prevent infections. 

From our study we have come to a conclusion that 

analysing ET culture was important as the sensitivity to 

the antibiotics obtained was different from those given 

prophylactically as a protocol. Hence this study will help 

us in implementing different antibiotics prophylactically 

with regard to the commonly obtained sensitivity pattern. 

In this study done at Krishna Institute of Medical 

Sciences from January 2016 to June 2016, 78 neonates 

were intubated out of which 44 cases were obtained. 

Majority of the neonates needing intubation were 

preterms (77.7%) followed by birth asphyxiated babies 

(40.9%), meconium aspirated babies (29.55%), early 

onset sepsis (15.9%), respiratory depression following 

convulsion (6.82%), aspiration pneumonia (4.55%) and 

severe dehydration (2.27%). Neonates who were 

intubated for more than 48 hours were considered as 

cases, included preterm (47.7%), meconium aspiration 

syndrome (15.9%) and birth asphyxia (15.9%), early 

onset sepsis (6.82%), respiratory depression due to 

convulsions (4.55%), aspiration pneumonia (4.55%), 

severe dehydration (2.27%). Majority of the cases were 

intubated from 2-3 days and age on admission ranging 

from 1 day to 12 days of life. Majority of the samples 

were obtained on day 3 and day 4 of life using sterile 

technique. Out of 44 samples, 16 samples were sterile, 

and 28 samples were positive for organisms. 25 cases 

were started prophylactic antibiotics before intubation 

with inj. ampicillin and inj. gentamicin (27.3%), inj. 

piperacillin and inj. amikacin (15.9%), inj. vancomycin 

(9.1%), inj. meropenem (2.3%), of which 6 cases were 

sterile and 19 were positive for organisms. 

The study by Simoni et al showed that 100% of samples 

from airway prosthesis are positive in culture; however, 

other studies have reported a positive culture rate 

between 0% and 33% in obtained samples from airway 

tubes.10,11 Cardinosa et al have reported a positive culture 

result in 89% of their samples. The variation could be 

explained by the technique of intubation, clinical and 

individual characteristics of study population, 

colonization during intubation or lack of sufficient 

precautions for intubation due to the high work load in an 

emergency setting.  In study by Wadhwani JL et al Gram-

negative bacteria were the most common isolated 

organisms including Pseudomonas aeruginosa and 

Klebsiella which is in the same line with the study by 

Nardi et al.12,13 Amini et al also conducted a descriptive 

study on distribution of isolated microorganisms from 

tracheal tube of ICU patients declaring that S. aureus 

(23.6%), Klebsiella species (23.3%), Acintobacter 

species. (20.7%), P. aeroginosa (18.2%), E. coli (7.7%), 

and Enterobacter species, were the most common 

isolates.14 This study as well as the other ones in similar 

settings confirm that P. aeruginosa, klebsiella and S. 

aureus are among the most 3 prevalent isolated 

organisms from endotracheal tube aspirate. 

A total of 880 patients were enrolled in study by 

Abdollahi A et al including 531 male (60.3%) and 349 

female (39.7%).15 Nineteen different microorganisms 

were isolated during the study including Acinetobacter 

(213, 24.2%), Pseudomonas aeruginosa (147, 16.7%), 

Staphylococcus aureus (106, 12%), Proteus mirabilis 

(90, 10.2%), and the remainder organisms which are 

summarized.15 The most common organism in both 

genders was Acinetobacter which was similar to our 

study. In the present study we observed that most 

commonly obtained organism was Acinetobacter 

(22.7%), Klebsiella (20.5%), coagulase positive 

Staphylococcus (13.6%), Pseudomonas (6.8%) and E. 

coli (2.3%).  

Low birth weight has been shown to be a risk factor for 

the development of nosocomial pneumonia. A 41-month 

surveillance study demonstrated a significant association 

between a birth weight of 1,500 g and a higher rate of 

nosocomial pneumonia.16 However, low birth weight may 

be a marker for an increased duration of mechanical 

ventilation. That study was limited by the lack of a 

specific control for the duration of mechanical 

ventilation. Apisarnthanarak et al focused on estimated 

gestational age (EGA) rather than birth weight in their 

10-month-long case control study of 211 intubated NICU 

patients.17 VAP rates were much higher in babies with an 

EGA of <28 weeks (19 VAP cases) than in babies with 

an EGA of <28 weeks (5 VAP cases) (P <0.001) (56). 

Similar result was obtained in our study, with majority of 

the organisms isolated in preterms (14 cases) followed by 

meconium aspiration syndrome (4 cases), birth asphyxia 

(4 cases), early onset sepsis (2 cases), aspiration 

pneumonia (2 cases), and 1 case each due to severe 

dehydration and respiratory depression due to convulsion. 

In contrast to study done by Tandia K et al most of the 

positive blood cultures were obtained within 4 days of 

intubation (69.7%) and most common organism being 

Acinetobacter (39.1%).7 

In contrast to the study done by Tandia K et al and were 

the antibiotic sensitivity most commonly was obtained to 

inj. piperacillin-tazobactum followed by meropenem and 

ceftriaxone.7 In a study by Nazal-Matunog et al, most of 

the Gram negative bacteria were sensitive to 

ciprofloxacin compared with 3% resistant cases; there 
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was amikacin resistance in 9.7% of the cases with the 

highest resistance to cefamandole (57%), cefotaxime 

(50%), and tobramycin (50%)  

In the present study we obtained antibiotic sensitivity to 

inj colistin (38.7%) followed by inj tigecycline (13.6%), 

inj levofloxacin (4.6%) and inj tetracycline (2,3%) and inj 

clindamycin (2.3%) (Table 6). In majority cases 

antibiotic sensitivity was obtained positive to 3 

antibiotics. The antibiotic sensitivity obtained were 

different from the antibiotic which were prophylactically 

started in few cases. 

Cases with sterile cultures had better outcome as 

compared to babies with culture positive for organism. 

Among 17 patients with sterile culture or sensitivity to 

single antibiotic 2 expired (11.7%) and among 27 patients 

with sensitivity to >1 antibiotic 6 expired (11.7%).18 

Recommendations for Current Practice and Future 

Research, the lack of a gold standard plagues all literature 

regarding VAP in both adults and children. Several 

recommendations have been given to decrease VAP. The 

CDC and Health care Infection Control Practices 

Advisory Committee suggest using orotracheal tubes 

(instead of nasotracheal tubes) when patients require 

mechanical ventilation, changing breathing circuits of 

ventilators only if the malfunction or if they are visibly 

contaminated, and using endotracheal tubes with dorsal 

lumens to allow respiratory secretions to drain.19. There 

are no recommendations for the preferential use of 

sucralfate, histamine 2 receptor antagonists, or antacids 

for stress bleeding prophylaxis.19 

Head-of-bed elevation 

Supine position has been associated with VAP in adult 

patients, which is thought to be related to an increase in 

gastroesophageal reflux and aspiration. Semirecumbent 

positioning has been demonstrated to decrease surrogate 

outcomes such as aspiration and gastroesophageal reflux 

in adults and one clinical trial demonstrated a dramatic 

decrease in the incidence of confirmed VAP in patients 

with head-of-bed elevation (5% versus 23%; OR, 6.8; 

95% CI, 1.7 to 26.7).21 The efficacy of semirecumbent 

positioning in preventing VAP in children has not been 

established. 

Hand hygiene 

Efforts at reducing person-to-person transmission of 

bacteria are crucial for preventing nosocomial infections. 

Significant bacterial contamination of hospital 

employees’ hands during routine patient care has been 

demonstrated.22 The concept that routine hand washing 

by health care workers reduces nosocomial infections is 

not new, but the first study investigating the impact of 

hand hygiene on the rate of hospital-acquired infections 

in NICU patients was recently performed.23 

In-line suctioning 

Endotracheal suctioning is used for eliminating 

bronchopulmonary secretions from the airway. 

Traditional open endotracheal suction requires 

disconnection from the ventilator. Closed endotracheal 

suction systems present the potential for bacterially 

contaminated secretions to pool in the lumen of the tube, 

with reinoculation of the respiratory tract with each 

repeated suctioning. On the other hand, a closed system 

could potentially decrease environmental contamination 

of the respiratory device.24 

H2 blockers/Sucralfate 

The acidification of gastric contents is thought to 

decrease colonization with potentially pathogenic 

bacteria. Stress ulcer prophylactic medications that 

increase gastric pH, like H2 antagonists and antacids, 

may increase colonization with pathogenic organisms and 

increase the risk of VAP.25 

Selective decontamination 

 The impact of using topical antibiotics on tracheostomy 

sites on exogenous colonization or infection of the lower 

airways has been studied.2 

Oral hygiene 

The CDC suggests that health care facilities develop and 

implement a comprehensive oral hygiene program for 

patients in acute-care settings or residents in long-term 

care facilities who are at high risk for health care-

associated pneumonia.26 

CONCLUSION  

In the given study, we found that Acinetobacter, 

Klebsiella and Staphylococcus were the commonest 

organisms found in ET culture. From the present study 

we have come to a conclusion that analysing ET culture 

was important as the sensitivity to the antibiotics obtained 

was different from those given prophylactically as a 

protocol. Hence this study will help us in implementing 

different antibiotics prophylactically with regard to the 

commonly obtained sensitivity pattern. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Almuneef M, Memish ZA, Balkhy HH, Alalem H, 

Abutaleb A. Ventilator-associated pneumonia in a 

pediatric intensive care unit in Saudi Arabia: a 30-

month prospective surveillance. Infect Control Hosp 

Epidemiol. 2004;25:753-8. 



Menon SS et al. Int J Contemp Pediatr. 2018 Nov;5(6):2152-2157 

                                           International Journal of Contemporary Pediatrics | November-December 2018 | Vol 5 | Issue 6    Page 2257 

2. Elward AM, Warren DK, Fraser VJ. Ventilator-

associated pneumonia in pediatric intensive care unit 

patients: risk factors and outcomes. Pediatr. 

2002;109:758-64. 

3. Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes 

JM. CDC definitions for nosocomial infections. In: R. 

N. Olmsted, ed. APIC infection control and applied 

epidemiology: principles and practice. Mosby, St. 

Louis, MO; 1996:A1-A19. 

4. Gaynes RP, Edwards JR, Jarvis WR, Culver DH, J. 

Tolson S, Martone WJ, and the National Nosocomial 

Infection Surveillance System. Nosocomial infections 

among neonates in high-risk nurseries in the United 

States. Pediatr. 1996;98:357–361. 

5. Drews MB, Ludwig AC, Leititis JU, Daschner FD. 

Low birth weight and nosocomial infection of neonates 

in a neonatal intensive care unit. J Hosp Infect. 

1995;30:65-72. 

6. Hemming VG, Overall JC, Britt MR. Nosocomial 

infections in a newborn intensive-care unit. Results of 

forty-one months of surveillance. N Engl J Med. 

1976;294:1310-6. 

7. Ford-Jones EL, Mindorff CM, Langley JM, Allen U, 

Navas L, Patrick ML, et al. Epidemiologic study of 

4684 hospital-acquired infections in pediatric patients. 

Pediatr Infect Dis J. 1989;8:668-75. 

8. Diaz E, Planas K, Rello J. Infection associated with the 

use of assisted-ventilation devices. Enfermedades 

infecciosas y microbiologia clinica. 2008;26(7):465-

70. 

9. Zaichkin J, Wiswell TE. The history of neonatal 

resuscitation Neonatal Netw. 2002;21(5):21-8. 

10. Gadani H, Vyas A, Kar AK. A study of ventilator 

associated pneumonia: incidence, outcome, risk factors 

and measures to be taken for prevention. Indian J 

Anaesthesia. 2010;54(6):535. 

11. Pugin J, Auckenthaler R, Mili N, Janssens JP, Lew PD, 

Suter PM. Diagnosis of ventilator associated 

pneumonia by bacteriologic analysis of bronchoscopic 

and non bronchoscopic “blind” bronchoalveolar lavage 

fluid. Am Rev Resp Dis. 1991;143(5)(1):1121-9. 

12. Tandia K, Wadhwani JL, Sharma M. A clinical study 

of pattern of microbiological colonization of 

endotracheal tube aspirate on mechanically ventilated 

patients. IJSR. 2013;4(11):2319-7064. 

13. Johanson WG, Pierce AK, Sanford JP, Thomas GD. 

Nosocomial respiratory infections with gram-negative 

bacilli: the significance of colonization of the 

respiratory tract. Ann Int Med. 1972;77(5):701-6. 

14. Amini M, Javanmard A, Davati A, Azimi G. Bacterial 

colonization in tracheal tubes of ICU patients. Iranian J 

Pathol. 2009;4:123-7.  

15. Abdollahi A, Shoar S, Shoar N. Microorganisms’ 

colonization and their antibiotic resistance pattern in 

oro-tracheal tube. Iranian J Microbiol. 2013;5(2):102-

7. 

16. Hemming VG, Overall JC, Britt MR. Nosocomial 

infections in a newborn intensive-care unit. Results of 

forty-one months of surveillance. N Engl J Med. 

1976;294:1310-6. 

17. Apisarnthanarak A, Holzmann-Pazgal G, Hamvas A, 

Olsen MA, Fraser VJ. Ventilator-associated 

pneumonia in extremely preterm neonates in a neonatal 

intensive care unit: characteristics, risk factors, and 

outcomes. Pediatr. 2003;112:1283-9. 

18. Nazal-Matunog CL, Rodriguez L, Mercy G, Alberto L, 

Adrian CP, Remedios C. Nosocomial Pneumonia in 

mechanically ventilated patients. Phil J Microbiol 

Infect Dis. 1993;22:11-6. 

19. Tablan OC, Anderson LJ, Besser R, Bridges C, Hajjeh 

R, CDC and healthcare infection control practices 

advisory committee. Guidelines for preventing health-

care-associated pneumonia, 2003: recommendations of 

CDC and the Healthcare Infection Control Practices 

Advisory Committee. Morb Mortal Wkly Rep 

Recomm Rep. 2004;53:1-36. 

20. Collard HR, Saint S, Matthay MA. Prevention of 

ventilator associated pneumonia: an evidence-based 

systematic review. Ann Intern Med. 2003;138:494-501 

21. Drakulovic MB, Torres A, Bauer TT, Nicolas JM, 

Nogue S, Ferrer M. Supine body position as a risk 

factor for nosocomial pneumonia in mechanically 

ventilated patients: a randomised trial. Lancet. 

1999;354:1851-8. 

22. Pittet D, Dharan S, Touveneau S, Sauvan V, Perneger 

TV. Bacterial contamination of the hands of hospital 

staff during routine patient care. Arch. Intern Med. 

1999;159:821-6. 

23. Won SP, Chou HC, Hsieh WS, Chen CY, Huang SM, 

Tsou KI, et al. Handwashing program for the 

prevention of nosocomial infections in a neonatal 

intensive care unit. Infect Control Hosp Epidemiol. 

2004;25:742-6. 

24. Slagle TA, Bifano EM, Wolf JW, Gross SJ. Routine 

endotracheal cultures for the prediction of sepsis in 

ventilated babies. Arch Dis Childhood. 1989;64(1):34-

8. 

25. Cook DJ, Reeve BK, Guyatt GH, Heyland DK, Griffith 

LE, Buckingham L, et al. Stress ulcer prophylaxis in 

critically ill patients. Resolving discordant meta-

analyses. JAMA. 1996;275:308-14. 

26. Pássaro L, Harbarth S, Landelle C. Prevention of 

hospital-acquired pneumonia in non-ventilated adult 

patients: a narrative review. Antimicrobial Resistance 

and Infection Control. 2016;5:43. 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Menon SS, Pawar JM. 
Bacteriological profile in intubated and mechanically 

ventilated babies in NICU in Krishna Institue of 

Medical Sciences, Karad, Maharashtra, India. Int J 

Contemp Pediatr 2018;5:2252-7. 


