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Abstract

Background. Lower respiratory tract infection (LRTI) is an acute illness (presenting for 21 days or less), usually with cough as the 
main symptom, and with at least one other lower respiratory tract symptom, such as fever, sputum production, breathlessness, 
wheeze, chest discomfort or pain. Out of the LRTIs, pneumonia is the most common. This study was conducted to determine 
the clinical profile of pneumonia in a medical and respiratory intensive care unit (ICU) of a tertiary care hospital, to identify 
different micro-organisms in respiratory samples of the patients and pattern of antibiotic susceptibility and to develop anti-
biogram charts for starting empirical therapy in the ICU.

Methods. Patients admitted to the Medical and Respiratory ICUs of Geetanjali Medical College and Hospital, Udaipur 
(Rajasthan), India during January 2016 to October 2017 were included in this study. CURB-65 (Confusion, urea, respiratory rate, 
blood pressure plus age ≥65 years) score was retrospectively evaluated in the admitted patients.

Results. Out of 84 patients, most (81%) were males, smokers (73%) and above 65 years of age. Most common co-morbidity was 
chronic obstructive pulmonary disease (COPD) (n=47, 56%) and most common symptom was cough (84%). Chest radiograph 
revealed multi-lobar involvement as the most common finding. Commonest organism isolated in our study was Pseudomonas 
(n=24, 29%). Pseudomonas aeruginosa (n=13, 41%) was the commonest organism found in previously hospitalised patients, 
whereas Streptococcus pneumoniae (n=12, 23%) was the commonest organism found in previously non-hospitalised patients. 
Most of the Gram-negative isolates were sensitive to colistin (97%). Vancomycin showed highest activity (100%) against Gram-
positive isolates.

Conclusions. The most common pathogen in patients with pneumonia admitted to ICU in our area was Streptococcus pneumonia 
in routine patients and Pseudomonas aeruginosa in previously hospitalised patients. For the effective management of pneumonia, 
detailed bacteriological diagnosis and susceptibility testing, and local anti-biogram are required in view of the global problem 
of antibiotic resistance. [Indian J Chest Dis Allied Sci 2019;61:123-128]
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Introduction
Lower respiratory tract infection (LRTI) is an acute illness of 
21 days or less in duration, usually with cough as the main 
symptom and with at least one other lower respiratory 
tract symptom (such as fever, sputum production, 
breathlessness, wheeze, chest discomfort or pain) and no 
other alternative explanation (such as, sinusitis or asthma).1

Lower respiratory tract infections are considered the 
fourth most common cause of death globally.2 Out of total 
39,41,000 deaths in the world, respiratory infection account 
for 34.6% deaths in the South‐East Asia region.3 Most 
common LRTIs are the bacterial infections among patients 
in intensive care units (ICUs), occurring in 10% to 25% of 
all ICU patients and resulting in a high overall mortality, 
which may range from 22% to 71%.4

Of the LRTIs, pneumonia is the most common,5 and 
hence, we included only patients with pneumonia in the 

final analysis. CURB-65 (Confusion, urea, respiratory rate, 
blood pressure plus age ≥65 year) score has been found 
to be helpful in deciding the need for admission and site 
of treatment in pneumonia patients.6 The microbiology 
may be different in patients of community-acquired 
pneumonia (CAP) who have been previously hospitalised 
within 90 days of present illness.7 Thus, it is important 
to differentiate between CAP and HCAP (health care 
associated pneumonia).

This study was conducted to understand the 
microbiology and antimicrobial susceptibility pattern 
of respiratory pathogens isolated from patients with 
pneumonia requiring ICU admission.

Material and Methods
Patients aged >18 years admitted to the Medical and 
Respiratory ICUs of Geetanjali Medical College and 
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chest pain (n=41, 49%). Most common organism isolated on 
aerobic culture media was Pseudomonas spp (n=24, 29%), 
followed by Streptococcus pneumonia (n=16, 19%), Klebsiella 
spp (n=14, 16%), Acinetobacter spp (n=10, 11%), Escherichia 
coli (n=8, 10%), Staphylococcus aureus (n=5, 6%) and Citrobacter 
spp (n=4, 5%). No organism could be isolated in three (4%) 
patients.

Pseudomonas aeruginosa (n=13, 41%) was the commonest 
organism found in previously hospitalised patients, 
whereas S. pneumoniae (n=12, 23%) was the commonest 
organism found in previously non-hospitalised patients 
(Table 1). Most common finding on chest radiograph was 
multilobar involvement (n=24, 29%) of lung infiltrates, 
followed by right lower lobe (n=16, 19%), left lower lobe 
(n=14, 16%), right middle lobe (n=16, 15%), left upper 
lobe (n=9, 11%) and right upper lobe (n=8, 10%). Sixty-
two (73.8%) patients were smokers with average pack years 
of 30.6±9.8 years.

Table 1. Presence of organisms according to hospitalisation history.

Organism

History of Hospitalisation

Present Absent Total

Pseudomonas spp 13 (41%) 11 (21%) 24 (29%)

Streptococcus pneumoniae 4 (13%) 12 (23%) 16 (19%)

Klebisiella spp 4 (13%) 10 (20%) 14 (16%)

Acinetobacter spp 5 (15%) 5 (10%) 10 (11%)

Escherichia coli 3 (9%) 5 (10%) 8 (10%)

Streptococcus aureus 1 (3%) 4 (8%) 5 (6%)

Citrobacter spp 2 (6%) 2 (3%) 4 (5%)

Culture negative 0 3 (5%) 3 (4%)

Total 32 (38%) 52 (62%) 84 (100%)

Most common organism found in the smokers was 
S. pneumonia, while Pseudomonas was the most common 
organism in the non-smokers. Bronchoscopy was done in 
12 (14%) patients. Most common co-morbidity was COPD 
(n=47, 56%), followed by hypertension (n=37, 44%), diabetes 
(n=30, 36%), ischaemic heart disease (n=13, 16%), TB (n=12, 
14%), renal disease (n=12, 14%) and cerebrovascular 
accident (n=9, 11%). Most of the patients (n=68, 81%) had 
a CURB-65 score of 3 or more. No patient had a CURB-65 
score of 0. Among Gram-positive organisms, vancomycin 
was 100% active against S. pneumonia and S. aureus 
followed by linezolid and gentamicin (81%). Overall, 
highest resistance was found to amoxicillin-clavulanate 
(33%) (Table 2) whereas among Gram-negative organisms, 
this was (97%) for stocolistin (Table 3).

Discussion
In this prospective study, 84 patients with pneumonia 
were analysed with respect to presenting symptoms, 
history, radiological presentation, organisms in respiratory 
specimens and antibiotic susceptibility pattern. CURB- 65 
score was retrospectively evaluated for the admitted 

Hospital, Udaipur during January 2016 to October 2017 
were included in this study. The study was the approved 
by Institutional Ethical Committee. 

Patients who were on mechanical ventilator, human 
immunodeficiency virus (HIV) positive, and sputum-
smear positive for acid-fast bacilli were excluded. Within 
24 hours of ICU admission, all patients underwent clinical 
and radiographic evaluations. Special emphasis was given 
for the history of hospitalisation in the last 90 days. General 
and systemic examinations were done thoroughly.

Diagnosis of pneumonia was made according to NICE 
guidelines1 in 84 patients. Samples were collected before 
starting antibiotics. Investigations included complete blood 
count, blood urea, electrocardiogram, arterial blood gas 
analysis and chest radiography. Other blood and urine 
examinations were done as and when required. After that, 
CURB-65 score was calculated. Presence of the following 
co-morbid conditions was noted — diabetes mellitus, 
hypertension, chronic obstructive pulmonary disease (COPD), 
previous pulmonary tuberculosis (TB), chronic renal failure, 
ischaemic heart disease and cerebrovascular accidents.

Respiratory samples of all patients were collected 
under aseptic precautions and sent for aerobic culture 
and sensitivity. Patients without sputum production were 
encouraged for postural drainage of and physiotherapy, 
if possible. With a high degree of suspicion of pneumonia 
in patients with dry cough and in strongly suspected TB 
patients with negative sputum smears, bronchoscopy was 
done and bronchial aspiration and/or bronchoalveolar 
lavage (BAL) was done and specimens were sent for 
microbiological and pathological analysis. Pleural fluid 
was aspirated wherever required and sent for routine 
biochemistry and microbiological testing. Gram staining of 
the samples was done to guide the appropriate treatment 
option before the arrival of the culture and sensitivity 
report. Samples were plated onto blood agar, MacConkey 
agar and chocolate agar plates and incubated at 37 0C for 
18-24 hours. Single or mixed growth (two predominant 
colonies) isolated from samples inoculated onto media 
plates were observed for colony characteristics. 

Antimicrobial susceptibility testing was done on 
Muller Hinton agar plates by Kirby-Bauer disc diffusion 
method according to the Clinical Laboratory Standards 
Institute (CLSI) guidelines.8 Susceptibility patterns of 
bacterial pathogens were determined following the panel 
of antimicrobial agents as recommended by CLSI 2010 with 
zone diameters measured in millimetres.8 Final assessment 
of the patients was done after collecting sputum culture 
and sensitivity report.

Results
Of the total 84 patients, 68 (81%) were males and 16 (19%) 
were females. Maximum number (n=24, 29%) of patients 
were in the age group of 65-74 years. Most common symptom 
was cough (n=70, 84%), followed by expectoration (n=66, 
79%), shortness of breath (n=52, 62%), fever (n=50, 59%) and 
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patients. Age more than 65 years is one of the known 
risk factors for the development of severe pneumonia.9 
Pneumonia is increasingly common in older patients with 
associated co-morbidities, like COPD, diabetes, renal 
failure, congestive heart failure, chronic liver disease, 
etc.1 Most common co-morbidity in the present study was 
COPD. Common symptoms found in patients include 
cough (84%), followed by expectoration (79%), shortness 
of breath (62%), fever (59%) and chest pain (49%). These 
findings are consistent with the other studies.10,11

In the present study, multilobar involvement was the 
commonest finding followed by the right lower lobe and 
left lower lobe on chest radiographs. However, Jain et al11 
and Bansal et al12 have reported involvement of the right 
lower lobe in most of the cases. This difference may be 
because Gram-negative pathogens were more common in 
our study, while Gram-positive pathogens were common 
in the previous studies. Most patients included in our 
study had a CURB-65 score of 3 or more which justifies 
their admission in ICU.6

A microbiological diagnosis was achieved in 96% of 
the patients in the study. The total yield of isolation of 
microbes in the sputum may vary from 34% to 86% as 
reported in National Pneumonia Guidelines.13 The higher 
yield of isolation of microbes in our study may be due 
to encouraged sputum production by physiotherapy 
measures and induced sputum measures in patients who 
either had absent or scanty sputum. Bronchoscopy was 
also performed to get good samples for microbiological 
assessment. The most common organism isolated in our 
study was Pseudomonas followed by S. pneumonia, Klebsiella, 
Acinetobacter, E. coli, S. aureus and Citrobacter. Higher 
incidence of Gram-negative pathogens in pneumonia has 
also been reported in various other studies with severe 
CAP and HAP.14,15

Patients who did not have prior history of hospitalisation 
showed S. pneumonia as the most common pathogen 
isolated, which is in contrast with other studies.16-18 
Pseudomonas aeruginosa is a common pathogen in patients 
with severe COPD admitted to ICU.14

Most of the Gram-negative isolates were susceptible 
to colistin (97%), tigecycline (93%) and meropenem (90%) 
while the least effective antibiotic was ceftriaxone (56%). 
The pattern of antibiotic resistance recorded in the present 
study among P. aeruginosa, Acinetobacter spp., K. pneumonia 
and E. coli isolates is consistent with the results from other 
developing countries.19-21 Vancomycin showed highest 
activity (100%) against Gram-positive isolates followed by 
linezolid (90%) and gentamicin (81%) in the present study, 
which is in contrast with the results of earlier studies.22,23

The limitation of this study was that we were unable 
to isolate atypical and anaerobic bacteria on culture media 
because of unavailability of such tests in the hospital 
laboratory.

Conclusions
The increasing resistance to antibiotics in respiratory 
pathogens has complicated the use of empirical treatment 
with traditional agents and a definitive bacteriological 
diagnosis and susceptibility testing would, therefore, be 
required for the effective management of the pneumonia. 
It is well known that critically ill and elderly patients are 
at greater risk of contracting Gram-negative pneumonia. 
Antimicrobial resistance monitoring helps in optimisation 
of antimicrobial therapy and is more important in the 
ICUs where infection and antimicrobial consumption are 
significantly higher. Thus, for the effective management 
of pneumonia, bacteriological diagnosis and susceptibility 
testing and proper locally developed anti-biogram are 
required to overcome the global problem of antibiotic 
resistance.

References

1.	 NICE guidelines (CG191). Pneumonia in adults: diagnosis and 
management DEC 2014. Available at URL: https://www.nice.org.
uk/guidance/cg191. Accessed on: 17 February 2018.

2.	 Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, 
et al. Global and regional mortality from 235 causes of death for 
20 age groups in 1990 and 2010: a systematic analysis for the 
Global Burden of Disease Study 2010. The Lancet 2012;380:2095–
2128.

3.	 World Health Organization. Leading causes of deaths in the SEA 
Region and the World Health situation in the South‐East Asia 
Region 1998‐2000. New Delhi, India: WHO; 2002. 

4.	 Chastre J, Fagon JY. Ventilator-associated pneumonia. Am J 
Respir Crit Care Med 2002;165:867–903.

5.	 Biscevic-Tokic J, Tokic N, Musanovic A. Pneumonia as the most 
common lower respiratory tract infection. Med Arch 2013;67: 
442–5.

6.	 Shah BA, Ahmed W, Dhobi GN, Shah NN, Khursheed SQ, Haq I, 
et al. Validity of pneumonia severity index and CURB 65 severity 
scoring systems in community acquired pneumonia in an Indian 
setting. Indian J Chest Dis Allied Sci 2010;52:9–17.

7.	 Micek ST, Kollef KE, Reichley RM, Roubinian N, Kollef MH. 
Health care-associated pneumonia and community-acquired 
pneumonia: a single-center experience. Antimicrobial Agents 
Chemother 2007;51:3568–73.

8.	 Clinical and Lab Standards Institute (CLSI). Performance 
standards for antimicrobial susceptibility testing. 20th 
Informational Supplement. CLSI Document. M100-S20. Wayne 
PA; 2010.

9.	 Janssens JP, Krause KH. Pneumonia in the very old. Lancet Infect 
Dis 2004;4:112–24.

10.	 Kejriwal A, Shenoi AS, Pusukuru R, Sebastian C, Bhuta K. A 
clinical, bacteriological and radiological profile of community 
acquired pneumonia in Navi Mumbai, India. J Dental Med Sci 
2015;14:58–61.

11.	 Jain SK, Jain S, Trikha S. Study of clinical, radiological, and 
bacteriological profile of community-acquired pneumonia in 
hospitalized patients. Int J Sci Study 2014;2:96–100.

12.	 Bansal S, Kashyap S, Pal LS, Goel A. Clinical and bacteriological 
profile of community acquired pneumonia in Shimla, Himachal 
Pradesh. Indian J Chest Dis Allied Sci 2004;46:17–22. 

13.	 Gupta D, Agarwal R, Aggarwal AN, Singh N, Mishra N, 
Khilnani GC, et al. Guidelines for diagnosis and management of 



128	 Lower Respiratory Tract Infections in ICU� Harshil Pandya et al

community- and hospital-acquired pneumonia in adults: Joint 
ICS/NCCP (I) recommendations. Lung India 2010;29:S27–67.

14.	 Chawla K, Mukhopadhyay C, Majumdar M, Bairy I. 
Bacteriological profile and their antibiogram from cases of 
acute exacerbations of chronic obstructive pulmonary disease: a 
hospital based study. J Clin Diagn Res 2008;2:612–6.

15.	 Ailani RK, Agastya G, Ailani R, Mukunda BN, Shekhar R. 
Doxycycline is a cost effective therapy for hospitalized patients 
with community acquired pneumonias. Arch Intern Med 
1999;159:266–70.

16.	 Howard LS, Sillis M, Pasteur MC, Kamath AV, Harrison BD. 
Microbiological profile of community-acquired pneumonia in 
adults over the last 20 years. J Infect 2005; 28;50:107–13.

17.	 Capoor MR, Nair D, Aggarwal P, Gupta B. Rapid diagnosis 
of community-acquired pneumonia using the BacT/Alert 3D 
system. Braz J Infect Dis 2006;10:352–6.

18.	 Ong G, Antonio-Velmonte M, Mendoza MT. Etiologic 
agentsofcommunity acquired pneumonia in adults: The PGH 
experience. Phil J Microbiol Infect Dis 1995;24:29–32.

19.	 Abdelaziz S, Aboshanab KM, Aboulwafa MM, Hassouna NA. 
Antimicrobial resistance pattern of some bacterial pathogens 
involved in lower respiratory tract infections in Egypt. Ann 
Intensive Care 2017;7:35

20.	 Bajpai T, Shrivastava G, Bhatambare GS, Deshmukh AB, 
Chitnis  V. Microbiological profile of lower respiratory tract 
infections in neurological intensive care unit of a tertiary care 
centre from Central India. J Basic Clin Pharm 2013;4:51–55.

21.	 Goel N, Chaudhary U, Aggarwal R, Bala K. 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 2009;13:148–51.

22.	 Preeti S, Pappu K, Nirwan PS, Meeta S. Bacteriological profile 
and antibiogram pattern of lower respiratory tract infections in 
a tertiary care hospital in northen India. Int J Pharmaceutical Res 
Bio-Sci 2013;2:225–33.

23.	 Olugbue V, Onuoha S. Prevalence and antibiotic sensitivity of 
bacterial agents involved in lower respiratory tract infections. Int 
J Biol Chem Sci 2011;5:774–81.


