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Article Info 
Background: The morbidity and mortality still remain significantly high in patients 
with severe lower respiratory tract infections (LRTIs). In human beings these 
includes infection below vocal cords and it includes infections of trachea, bronchi 
and alveoli. We aimed to identify the causative bacterial agent, antibiotic sensitivity 
and resistance of hospitalized patients due to LRTIs in Navi Mumbai. Materials 
and Methods: A total of 150 sputum samples were collected in a wide mouth sterile 
container. All the samples were processed through Gram’s stain and culture. 
Bacteria were identified by standard protocols and antibiotic susceptibility was 
performed by Kirby Bauer disc diffusion method. Results: Out of 120 samples 65% 
were males and 35% were   females. The median   age group of males and females 
was 40 (10-60) years. 20% samples showed growth of normal flora, the 80% 
samples were considered as pathogenic organisms. Single and multiple pathogens 
were isolated from 88.54% and 11.46% respectively. The common single pathogen 
was Pseudomonas aeruginosa, Streptococcus pneumoniae, Klebsiella pneumoniae 
and Staphylococcus aureus. Streptococcus pneumoniae was sensitive to 
ampicilline/sulbactam and linezolid, gentamicin, cefotaxime and ciprofloxacin. 
Staphylococcus aureus was sensitive to ampicilline/sulbactam, linezolid, gentamicin 
and ciprofloxacin. Streptococcus pyogenes was sensitive to ampicilline/sulbactam, 
linezolid gentamicin and cefotaxime. Pseudomonas aeruginosa was sensitive to 
amikacin, lomifloxacin, netilline, gentamicin and cefoperazone. Klebsiella 
pneumoniae was sensitive to amikacin, netilline, lomifloxacin, gentamicin and 
cefoperazone.  Acinetobacter baumanii was sensitive to netilline. Escherichia coli 
was sensitive to amikacin, gentamicin.  Conclusion: The predominant organisms 
isolated from LRTIs were Pseudomonas aeruginosa, Streptococcus pneumonie, 
Klebsiella pneumoniae. ampicillin+sulbactam, linezolid, gentamicin, cefotaxime, 
amikacin and ciprofloxacin demonstrate high level of sensitivity on respiratory tract 
pathogens. This study supports use of ampicillin+sulbactam, linezolid, gentamicin, 
cefotaxime, amikacin and ciprofloxacin as appropriate in the patients with LRTIs. 
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INTRODUCTION 
Lower Respiratory Tract Infections (LRTIs) are one 
of the main infective reasons for morbidity and 
mortality in the world.(1) LRTIs however regular in 
the overall public, happen most every now and 
again among patients in Intensive Care Units 
(ICUs). The LRTIs incorporate bronchitis, 
bronchiectasis, bronchiolitis, emphysema, lung 
abscess, pleural effusion and pneumonia. Each sort 
of LRTI shift in the study of disease transmission, 
pathogenesis, clinical presentation, and outcome.(2) 
The factors that contribute to the rising frequency 
of LRTIs in medical clinics incorporate basic lung 
sicknesses, diabetes mellitus, malignancy, 
immunosuppressant drugs, unseemly anti-microbial 
remedial. (3)  
 
Microscopic examination and culture of respiratory 
specimens remains the main stay of laboratory 
diagnosis of LRTIs. In any case, acquirement of 
good quality examples is basic for the exact 
revealing of results. Numerous investigations have 
seen that most of the respiratory bacterial 
pathogens are Gram negative.(4,5,6) The 
aetiological agents of LRTIs and their antibiotic 
susceptibility pattern vary from area to area. 
Streptococcus pneumoniae, Haemophilus 
influenzae, Klebsiella pneumoniae, Escherichia 
coli, Pseudomonas species, Acinetobacter species 
and other Non-Fermentative Gram-Negative Bacilli 
(NFGNB) have frequently been recouped from 
LRTIs. (7,8)  
 
The most well-known bacterial pathogens isolated 
from LRTIs in certain examinations were 
Klebsiella pneumoniae and Pseudomonas 
aeruginosa.(6,9) But in a study by Navaneeth et 
al(5) non-fermentative gram-negative bacilli were 
the most widely recognized Gram-negative 
microbes pursued by Klebsiella species. 
Hospitalized patients become colonized quickly 
with Gram negative bacilli and it is frequently 
difficult to decide their clinical centrality.  
 
Bacterial pathogens isolated from tracheal aspirates 
tend to be more resistant to antibiotics than those 
from sputum isolates. (5) probably due to the 
higher antibiotic usage in the Intensive Care Units 
(ICUs). Two of the five hazard factors for the rise 
of multidrug resistant included antibiotic therapy 
administered within the preceding 90 days and the 
length of ICU stay.(10) Increasing anti-toxin 

opposition among the respiratory tract pathogens 
has entangled the decision of antimicrobial 
agents.(11) Patients with hazard factors regularly 
have an affinity to create diseases by Multidrug 
Resistant (MDR) organisms like Pseudomonas 
aeruginosa, Methicillin safe Staphylococcus aureus 
(MRSA), Acinetobacter species and MDR 
Enterobacteriaceae. Another real donor of 
obstruction is the unseemly empiric anti-microbial 
treatment for LRTIs.(12) Failure to de-heighten the 
treatment in the wake of getting the way of life and 
affectability report is another significant 
explanation behind the medication opposition. 
Because of the improper utilization of broad 
spectrum anti-infection agents like the third era 
cephalosporins and carbapenems, anti-microbials, 
for example, tigecycline and colistin have remained 
the main restorative choices for LRTIs more often 
than not, in spite of the fact that protection from 
these medications likewise have been recorded.(13) 
 
MATERIALS AND METHODS 
The present study was conducted at Department of 
Microbiology, MGM Medical College and 
Hospital, Navi Mumbai, Maharashtra, India. The 
participants of the study were all the patients of 
lower respiratory tract infection admitted in the 
Intensive Care Unit of Hospital during January 
2014 to December 2014. A total of 150 sputum 
samples were collected in wide mouth sterile 
containers and transported to the laboratory. 
Quantity,   colour,   consistency,   presence   of 
mucus, saliva, blood and pus in the sputum samples 
was recorded.  Gram  staining  and microscopy  of  
sputum  samples  was  done  and presence   of   pus   
cells   and   bacteria   was recorded    according    to    
Bartlett’s    grading system  for  assessing  the  
quality  of  sputum samples (14).  Total 120 (80%) 
out of 150 samples were suitable for culture. 
 
Each sample was inoculated on blood agar and 
MacConkey’s agar and incubated at 37°C for 24 
hours and further for 48 hours if necessary, the 
organisms grown were identified on basis of their 
morphology, cultural characters and biochemical 
reactions according to standard procedures. Isolates 
from repeat culture of previously recruited patients 
and isolates identified as commensals or 
contaminants were excluded. The bacterial isolates 
were subjected to susceptibility testing by standard 
Kirby Bauer disc diffusion methods. (15) The 
susceptibility patterns of the bacterial pathogens 
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were determined following the panel of 
antimicrobial agents as recommended by Clinical 
Laboratory Standard Institute (CLSI) -2010. (16) 
 
RESULTS  
The  presence  of  pus  cell  and  epithelial  cell  in 
Gram  stained  smear  according  to  Bartlett’s 
grading  system  for  assessing  the  quality  of 
sputum samples (14). Total 120 (80%) out of 150 
samples were suitable for culture.  Out of 120 
samples 78 (65%) were males and 42 (35%) were   
females. The median   age group of males and 
females was 40 (10-60) years. 24/120 (20%) 
samples showed growth of normal flora, the 96/120 
(80%) samples were considered as pathogenic 
organisms. Single and multiple pathogens were 
isolated from 85 (88.54%) and 11 (11.46%) 
respectively. 
 
The common single pathogen was Pseudomonas 
aeruginosa, which was isolated from 27 samples 
(31.76%), followed by Streptococcus pneumoniae 
from 18 samples (21.18%), Klebsiella pneumoniae 
from 15 samples (17.65%), Staphylococcus aureus 
from 8 samples (9.41%), Acinetobacter baumanii 
and Streptococcus pyogenes from 6 samples 
(7.06%) each and Escherihia coli from 5 samples 
(5.88%), [Table 1].  
 
Both Streptococcus pneumoniae + Klebsiella 
pneumoniae were isolated from 5 samples 
(45.45%), Staphylococcus aureus + Streptococcus 
pneumoniae and Pseudomonas aeruginosa + 
Streptococcus pneumoniae were isolated from 2 
samples (18.18%) each. Klebsiella pneumoniae + 
Acinetobacter baumanii and Klebsiella pneumoniae 
+ Staphylococcus aureus were isolated in 1 sample 
(9.09%) each [Table 2]. 
 
Streptococcus pneumoniae was sensitive to 
ampicilline/sulbactam and linezolid 18 (100%) 
each, followed by gentamicin 17 (94.44%), 
cefotaxime 16 (88.89%), ciprofloxacin 13 
(72.22%), tetracycline 11 (61.11%), roxythromicin 
8 (44.44%), and co-trimoxazole 4 (22.22%). 
Staphylococcus aureus was sensitive to 
ampicilline/sulbactam and linezolid 8 (100%) each, 
followed by gentamicin and ciprofloxacin 6(75%) 
each, cefotaxime and tetracycline 5 (62.50%) each, 
roxythromicin 2 (25%), and co-trimoxazole 0 (0%). 
Streptococcus pyogenes was sensitive to 
ampicilline/sulbactam and linezolid 6 (100%) each, 

followed by gentamicin and cefotaxime 5 (83.33%) 
each, tetracycline and ciprofloxacin 4(66.67%) 
each, roxythromicin 2 (33.33%), and co-
trimoxazole 1 (16.67%).  [Table 3] 
 
Pseudomonas aeruginosa was sensitive to amikacin 
100% followed by lomifloxacin and netilline 
96.30%, gentamicin 92.59%, cefoperazone 70.37%, 
ciprofloxacin 66.67%, ceftazidime 62.96% and 
cefuroxime 22.22%. Klebsiella pneumoniae was 
sensitive to amikacin and netilline 93.33% each, 
followed by lomifloxacin 86.67%, gentamicin and 
cefoperazone 80% each, ceftazidime 60% and 
cefuroxime and ciprofloxacin 53.33% each. 
Acinetobacter baumanii was sensitive to netilline 
66.67% followed by ceftazidime 50%, amikacin, 
gentamicin, cefoperazone and ciprofloxacin 
33.33% each and lomifloxacin and cefuroxime 
16.67% each. Escherichia coli was sensitive to 
amikacin 100%, followed by gentamicin 80%, 
netilline and ceftazidime 60% each, lomifloxacin, 
cefuroxime and ciprofloxacin 40% each and 
cefoperazone 20%. [Table 4] 
 
DISCUSSION 
The  presence  of  pus  cell  and  epithelial  cell  in 
Gram  stained  smear  according  to  Bartlett’s 
grading  system  for  assessing  the  quality  of 
sputum samples (14). Total 120 (80%) out of 150 
samples were suitable for culture.  Out of 120 
samples 78 (65%) were males and 42 (35%) were   
females. Many studies have reported male 
predominance in LRTIs. (12,17) In our study, 78 
samples were from male patients (65%) and 42 
from female patients (35%). The male to female 
ratio was 2:1. In a study by Purti et al. (2) 67.74% 
of the respiratory samples were from male patients 
and 32.26% from females. Shrestha et al. (18) also 
reported a predominance of male patients in their 
study. 24 out of 120 (20%) samples showed growth 
of normal flora, the 96 out of 120 (80%) samples 
were considered as pathogenic organisms. Single 
and multiple pathogens were isolated from 85 
(88.54%) and 11 (11.46%) respectively. Purti et al. 
(2) reported that 81.48% patients received at least 
one antibiotic prior to sample collection, which 
might interfere in the recovery of the pathogen if 
the organism is susceptible; 8 (14.81%) samples did 
not yield any growth and 13 (24.07%) samples 
were observed to have no significant 
growth/normal flora. In a study conducted by Akter 
et al (17), 50 out of 105 sputum samples yielded no 
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growth and they attributed this to viruses and 
previous treatment with antibiotics. Mishra et al (4) 
also highlighted the finding of culture negativity in 
their study, imparting this to the use of antibiotics; 
57.4% of samples yielded predominant/significant 
growth of pathogens. The isolation rates are 
comparatively lower in other studies - 42.2% in a 
study by Purti et al (2), 31.2% by Navaneeth et 
al(5) and 34.5% by Jethwani et al(19), Navaneeth et 
al(5) report that 53.6% of samples in their study 
yielded normal pharyngeal flora and 15.1% did not 
yield any growth, whereas Jethwani et al (18) 
report that 65.5% of samples yielded no growth. In 
our work, polymicrobial growth was obtained in 6 
(11.11%) of samples. This rate can be compared 
with the finding of Mishra et al (9%).(4) and Purti 
et al (13.37%).(2) 
 
The various organisms were isolated and cultured 
from these samples and their susceptibility testing 
was done according to Clinical and Laboratory 
Standards Institute Guidelines (CLSI) with the 
intention of assessing the discriminative prevalence 
of various common bacteria and to identify the 
local prevalent antibiotic response against the 
detected pathogens. (16) In our study the common 
single pathogen was Pseudomonas aeruginosa, 
which was isolated from 27 samples (31.76%), 
followed by Streptococcus pneumoniae from 18 
samples (21.18%), Klebsiella pneumoniae from 15 
samples (17.65%), Staphylococcus aureus from 8 
samples (9.41%), Acinetobacter baumanii and 
Streptococcus pyogenes from 6 samples (7.06%) 
each and Escherihia coli from 5 samples (5.88%), 
(Table 1). Ahmed SM et al. (12) reported that 
Klebsiella (41.95%) to be the commonest bacteria 
causing the infection followed by Pseudomonas 
(26.84%). The most common bacteria isolated in our 
study were Pseudomonas aeruginosa (32.43%), 
Klebsiella pneumoniae (27.03%) and Acinetobacter 
species (21.62%), which is similar to many studies. 
(5,8,9,12,18,20,21) 
 
In our study both Streptococcus pneumoniae + 
Klebsiella pneumoniae were isolated from 5 
samples (45.45%), Staphylococcus aureus + 
Streptococcus pneumoniae and Pseudomonas 
aeruginosa + Streptococcus pneumoniae were 
isolated from 2 samples (18.18%) each. Klebsiella 
pneumoniae + Acinetobacter baumanii and 
Klebsiella pneumoniae + Staphylococcus aureus 
were isolated in 1 sample (9.09%) each (Table 2). 

According to table 3 Streptococcus pneumoniae 
was sensitive to ampicilline/sulbactam and 
linezolid 18 (100%) each, followed by gentamicin 
17 (94.44%), cefotaxime 16 (88.89%), 
ciprofloxacin 13 (72.22%), tetracycline 11 
(61.11%), roxythromicin 8 (44.44%), and co-
trimoxazole 4 (22.22%). Staphylococcus aureus 
was sensitive to ampicilline/sulbactam and 
linezolid 8 (100%) each, followed by gentamicin 
and ciprofloxacin 6(75%) each, cefotaxime and 
tetracycline 5 (62.50%) each, roxythromicin 2 
(25%), and co-trimoxazole 0 (0%). Streptococcus 
pyogenes was sensitive to ampicilline/sulbactam 
and linezolid 6 (100%) each, followed by 
gentamicin and cefotaxime 5 (83.33%) each, 
tetracycline and ciprofloxacin 4(66.67%) each, 
roxythromicin 2 (33.33%), and co-trimoxazole 1 
(16.67%).  Manikandan C and Amsath A (2013) 
reported that Streptococcus pneumoniae showed a 
more sensitivity pattern of amikacin, cefotaxime, 
netilmycin, ciprofloxacin, ceftriaxone, amoxicillin 
and ofloxacin and other antibiotics were showed 
susceptibility to below 50%. Staphylococcus aureus 
had a similar susceptibility profile that of 
Streptococcus pneumoniae. (22) AM El-Mahmood 
et al (2010) reported that Streptococcus pyogenes 
showed high susceptibility to ciprofloxacin, 
ofloxacin and ceftriaxone and resistant to 
gentamicin, ampicillin, tetracycline and co-
trimoxazole.(23) 
 
According to table 4 Pseudomonas aeruginosa was 
sensitive to amikacin 100% followed by 
lomifloxacin and netilline 96.30%, gentamicin 
92.59%, cefoperazone 70.37%, ciprofloxacin 
66.67%, ceftazidime 62.96% and cefuroxime 
22.22%. Klebsiella pneumoniae was sensitive to 
amikacin and netilline 93.33% each, followed by 
lomifloxacin 86.67%, gentamicin and cefoperazone 
80% each, ceftazidime 60% and cefuroxime and 
ciprofloxacin 53.33% each. Acinetobacter 
baumanii was sensitive to netilline 66.67% 
followed by ceftazidime 50%, amikacin, 
gentamicin, cefoperazone and ciprofloxacin 
33.33% each and lomifloxacin and cefuroxime 
16.67% each. Escherichia coli was sensitive to 
amikacin 100%, followed by gentamicin 80%, 
netilline and ceftazidime 60% each, lomifloxacin, 
cefuroxime and ciprofloxacin 40% each and 
cefoperazone 20%. Manikandan C and Amsath A 
(2013) reported that Pseudomonas aeruginosa was 
sensitive to amikacin, cefotaxime, ceftriaxone, and 
resistant to netilmycin, ofloxacin, gentamycin, 
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ciprofloxacin, erythromycin, cefuroxime, 
sparfloxacin, roxithromycin, amoxicillin, and 
ampicillin. Klebsiella pneumoniae was sensitive to 
amikacin, amoxicillin, ciprofloxacin, ofloxacin and 
netilline and other antibiotics showed susceptibility 
to below 50%. (22) 
 
CONCLUSION  
The study shows most of the isolates had an 
increased level of resistance to commonly used 
antibiotics in lower respiratory tract infections. On 
the other hand few of the antibiotics still remain 
highly sensitive to the pathogens. Among them 
ampicillin/sulbactam, linezolid, and gentamicin 
demonstrate high level of sensitivity on respiratory 
pathogens. The reason for the resistance may be 
due to indiscriminate use and abuse of drugs, 
adulteration of drugs and mutation of 
microorganisms. This problem indicates the 
importance of performing antibiotic susceptibility 
testing before empirical therapy.  
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