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Abstract 
Introduction: Pneumonia in the lung parenchyma among the patients after 48 – 72 hours after invasive 
mechanical ventilation is termed as ventilator-associated pneumonia (VAP) A study was conducted to find the 
various bacteria responsible for VAP and comparison of antimicrobial susceptibility among the diabetes and non 
diabetes individuals.  
Methods: It was a prospective research conducted in the department of Microbiology, GSL Medical College, 
Rajahmundry. Study protocol was approved by the institutional ethics committee. Study was conducted between 
February to December 2022. Individuals of both gender, >18 years, those on ventilator support were included in 
this study. Sputum sample, broncho alveolar lavage (BAL) venous blood specimen was collected. Specimen 
culture and sensitivity and HbA1c technique was used for glucose estimation. Bacterial identification and AST 
were studied as per the standard guidelines. Chi square test was used for the statistical analysis and P<0.05 was 
considered statistically significant. 
Results:  VAP was detected in 52 (100%) members, statistically there was no significant difference in DM and 
non DM individuals with VAP. Pseudomonas aeruginosa (40.4%) was the leading pathogen that cause VAP 
followed by Staphylococcus aureus (29%). More drug resistance (DR) was detected in DM individuals.  
Conclusion: VAP along with DR was common among the DM individuals. Improved care may be required for 
better outcome.   
Keywords: Incidence, VAP, Study, Research. 
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Introduction 

Pneumonia in the lung parenchyma among the 
patients after 48 – 72 hours after invasive 
mechanical ventilation is termed as ventilator-
associated pneumonia (VAP) [1]. It is the 
commonest ICU acquired pneumonia among the 
mechanically ventilated patients. It has been 
recognised as a major issue in the globe and 
commonest healthcare associated infection (HAI) 
especially in the developing countries. VAP leads to 
high mortality as well as prolonged hospital stay. 

Rapid diagnosis and initiation of proper treatment is 
mandatory for VAP. Delay in the initiation of 
treatment leads to increased mortality. As per the 
repots, using 1000 ventilator days as denominator, 
in United States, the VAP rates ranged between 4 – 
14 and it was 10 – 52.7 days in other developing 
countries. [2]  

With this a study was conducted to find the various 
bacteria responsible for VAP and comparison of 
antimicrobial susceptibility among the diabetes and 
non diabetes individuals.  

Methods 

It was a prospective research conducted in the 
department of Microbiology, GSL Medical College, 
Rajahmundry. Study protocol was approved by the 
institutional ethics committee. Study was conducted 
between February to December 2022. Informed 
written consent was taken from the legal heirs of the 
study members. Individuals of both gender, >18 
years, those on ventilator support were included in 
this study. Non cooperative individuals were not 
included in this research. Individuals satisfied the 
inclusion criteria during the study period were 
enrolled in this research.  
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Study protocol was explained. As part of the 
institutional protocol, the study participant’s data 
was recorded in the research proforma. After this, if 
the individual is conscious, sputum sample was 
collected. Otherwise, broncho alveolar lavage 
(BAL) was collected. Immediately after collection, 
BAL was transported to the Microbiology 
laboratory. Simultaneously 3 – 5 ml venous blood 
specimen was collected by following universal 
safety precautions; serum was separated and 
analysed for average glucose levels by HbA1c 
technique. [3] 

In the Microbiology laboratory, first the specimen 
was cultured on blood agar, chocolate agar and 
MacConkey agar, incubated at 370C for 24 – 48 hrs. 
After this, smear was also prepared, stained by 
grams technique and observed under microscope, 
findings were recorded. After the incubation, the 
growth was identified by gram stain and using 
different biochemical reactions. Simultaneously, 
antibiotic susceptibility testing (AST) was carried. 
Bacterial identification and AST were studied as per 

the standard guidelines and the drug resistance (DR) 
was analysed by comparing the zone of inhibition. 
[4] 

Statistical Analysis: Data were analysed using 
SPSS version 22. Data was presented in mean and 
percentage. Chi square test was used for the 
statistical analysis and P<0.05 was considered 
statistically significant. 

Results    

Total 322 (100%) members were included in this 
research. In this 123 (39%) were found to be 
diabetes mellitus (DM). VAP was detected in 52 
(100%) members. In this 31 (60%) were male and 
the male female ratio was 1.48. In the VAP category, 
33 were DM individuals; gender wise, statistically 
there was no significant difference in DM and non 
DM individuals with VAP (Table 1). In this 
research, Pseudomonas aeruginosa (21; 40.4%) was 
the leading pathogen that cause VAP followed by 
Staphylococcus aureus (15; 29%). More DR was 
detected in DM individuals. 

Table 1: Gender wise correlation between VAP and DM; n (%) 
Blood glucose Male Female Total 
DM 21 (40.4) 12 (23.1) 33 (63.7) 
Non DM 10 (19.3) 9 (17.3) 19 (36.4) 
Total 31 (59.7) 21 (40.4) 52 (100) 
Statistical analysis Ψ2 value = 0.6065; P value = 0.436097. 

Statistically not significant.  
 
Discussion 

VAP infection is common in ICU patients with an 
incidence of 8 – 20%. [5] Due to prolonged hospital 
stays, increased cost is the important finding. In the 
current research, out of the 322 (100%) study 
members, the incidence of VAP was 39% (123).  As 
per the research by Arabi et al., the VAP incidence 
was reported to be 42%. [6] Another report from 
China, declared an incidence of 23%. The reason for 
this disparity is not clear. [7] 

DM is one of the largest health emergencies of the 
globe; it is the one of the top 10 leading causes of 
mortality next to cardiovascular disease, respiratory 
disease and cancer. [8] The incidence is significant 
in India also. Lack of exercise, life style 
modification, and increased food intake and so on 
were reported to be the causes for the raise in DM. 
Out of the 52 (100%) VAP individuals, the 
incidence was 64% (33) among the DM. in this 
research there was high rate of VAP among the DM. 
Similar view was opined in the literature also. [9] 
Among the DM, there is high blood glucose 
concentration. Glucose is the simplest carbohydrate, 
which can be metabolised easily. Hence this can be 
a suitable environment for the bacterial growth. 
Hence VAP is more among the DM. [10] 

In this research, Pseudomonas is was the leading 
cause of VAP followed by Staphylococcus aureus. 
Acinetobacter was found to be the common VAP 
causative agent followed by Pseudomonas and 
Staph. aureus. Streptococcus pneumoniae was also 
reported to be the common VAP causing agent. But 
in this research, Strept.pneumoniae was not isolated. 
[11] Due to indiscriminate usage of antibiotics, DR 
was reported more among the DM. in the literature 
also more drug resistance was reported in DM cases. 
Here the ICU atmosphere as well maintenance were 
also cosnidred. High populated country such as 
India these are very difficult. Whereas the current 
study was conducted in a tertiary health care unit. In 
this setup man power is not an issue due to the 
availability of medical UG and PG students. To 
these patient care is also part of curriculum. Inspite 
of all these significant DR was reported. Small 
sample size and incomplete analysis of the data are 
the limitations of this research.           

Conclusion 

VAP along with DR was common among the DM 
individuals. Improved care may be required for 
better outcome.   
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