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Background: Lower respiratory tract infections (LRTIs) are a major cause of death and morbidity worldwide, especially 
among young children and the elderly. Rising antimicrobial resistance further complicates their management. 
Methods: In this 18-month cross-sectional study, 327 respiratory samples (sputum, bronchoalveolar lavage, 
endotracheal aspirate, pleural fluid) from clinically suspected LRTI patients were cultured. Isolates were identified by 
standard microbiological and biochemical methods. Antimicrobial susceptibility testing was performed by the 
Kirby–Bauer disc diffusion method according to CLSI 2022 guidelines.  Of 327 samples, 192 (58.7%) yielded  Results:
Gram-negative and 135 (41.3%) Gram-positive isolates. Klebsiella pneumoniae (21.1%) and Pseudomonas aeruginosa 
(15.6%) predominated among Gram-negatives, while Streptococcus pyogenes (8.3%) and Staphylococcus schleiferi 
(7.3%) were the most frequent Gram-positives. High resistance rates were noted against ampicillin (100% of Gram-
negatives), first- and second-generation cephalosporins (up to 100%), and penicillin (82.2% of Gram-positives). 
Carbapenems (imipenem 75% sensitivity; meropenem 76.6%) and glycopeptides (vancomycin 95.6%) retained good 
activity.  The substantial burden of drug-resistant pathogens in LRTIs underscores the necessity for  Conclusion:
ongoing local surveillance, judicious antibiotic use, and robust stewardship programs to guide empirical therapy and 
curb resistance.
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INTRODUCTION
Lower respiratory tract infections (LRTIs)—including 
bronchitis, bronchiolitis, tracheitis, and pneumonia—remain 
among the leading infectious causes of global mortality and 
disability, particularly affecting children under five years and 
adults over seventy [1,2]. Despite preventive measures, 
pneumonia alone accounts for a large share of LRTI-related 
deaths and hospitalizations worldwide [3].

Etiological agents vary by geography, age, comorbidities, 
and antibiotic practices. Globally, common Gram-positive 
pathogens include Streptococcus pneumoniae and 
Staphylococcus aureus, while Klebsiella spp., Pseudomonas 
spp., and Escherichia coli dominate the Gram-negative 
spectrum [4,5]. Overuse and misuse of antibiotics fuel the 
emergence of  mult idrug-resistant  (MDR) strains, 
complicating treatment and elevating healthcare costs [6,7].

Continuous monitoring of local pathogen profiles and their 
antimicrobial susceptibility patterns is essential to inform 
empirical therapy, improve patient outcomes, and guide 
antibiotic stewardship policies [8]. This study characterizes 
the bacteriological profile and antibiogram of LRTIs in a 
tertiary care hospital in Central India.

MATERIALS AND METHODS
Study Design and Setting
Ÿ Cross-sectional study conducted over 18 months in the 

Department of Microbiology, tertiary care hospital, 
Maharashtra, India.

Ÿ Ethical clearance obtained; informed consent secured 
from all participants.

Sample Collection
Ÿ 327 samples (296 sputum, 21 bronchoalveolar lavage, 6 

endotracheal aspirate, 4 pleural fluid) collected from in- 
and outpatients with clinical suspicion of LRTI.

Ÿ Poor-qual i ty  specimens  (Bar t le t t ' s  score  <1) , 
Mycobacterium tuberculosis-positive smears, and 
culture-negative samples were excluded.

Microbiological Processing
Ÿ Direct  Gram stain assessed for  pus cel ls  and 

microorganisms.
Ÿ Cultures on nutrient agar, blood agar, chocolate agar, and 

MacConkey agar incubated at 37 °C for 18–24 hours.
Ÿ Identification via colony morphology, Gram stain, motility, 

and standard biochemical tests (oxidase, catalase, 
coagulase, TSI, IMViC, urease, bile esculin).

Antimicrobial Susceptibility Testing
Ÿ Kirby–Bauer disc diffusion on Mueller–Hinton agar 

following CLSI 2022 guidelines.
Ÿ Antibiotic panels: – Gram-negatives: ampicillin, 

amoxicillin-clavulanate, cephalosporins, carbapenems, 
gentamicin, ciprofloxacin, cotrimoxazole, piperacillin-
tazobactam, imipenem, meropenem

–  Gram-posit ives: penicil l in, oxacil l in/cefoxit in, 
erythromycin, clindamycin, vancomycin, linezolid, high-
level gentamicin.

Ÿ Quality controls: Escherichia coli ATCC 25922, 
Pseudomonas aeruginosa ATCC 27853, Staphylococcus 
aureus ATCC 25923, Enterococcus faecalis ATCC 29212.

Data Analysis
Descriptive statistics calculated for distribution of isolates 
and susceptibility patterns.

RESULTS
A total of 327 patients with clinically suspected LRTIs were 
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enrolled. Table 1 shows the gender distribution of the 327 
study participants. Males comprised nearly two-thirds of the 
cohort (63.91%, n = 209), while females represented 36.09% 
(n = 118). This male predominance aligns with other LRTI 
studies attributing higher exposure risks among men.

Table 1: Patient Demographics by Gender

Table 2 details the types of respiratory samples analyzed. 
Sputum dominated at 90.52% (n = 296), reflecting its ease of 
collection and diagnostic utility. Bronchoalveolar lavage 
samples accounted for 6.42% (n = 21), endotracheal aspirates 
1.83% (n = 6), and pleural fluid 1.22% (n = 4), ensuring broad 
coverage of lower airway sites.

Table 2: Distribution of Samples by Type

Table 3 summarizes the overall bacteriological profile (n = 
327). Gram-negative organisms prevailed (58.72%), led by 
Klebsiella pneumoniae (21.10%) and Pseudomonas 
aeruginosa (15.60%). Gram-positives made up 41.28%, with 
Streptococcus pyogenes (8.26%) and Staphylococcus 
schleiferi (7.34%) as the most frequent.

Table 3: Distribution of Bacterial Isolates (n = 327)

Table 4 presents the antibiogram of the 135 Gram-positive 
isolates. High susceptibility was observed to linezolid and 
vancomycin (95.56% each) and clindamycin (95.55%), 
whereas penicillin (17.78% S) and cefoxitin (17.78% S) 

showed poor activity. Amikacin exhibited moderate efficacy 
(46.67% S).

Table 4: Antibiotic Susceptibility of Gram-Positive 
Isolates (n = 135)

Table 5 details antibiotic sensitivity among the 192 Gram-
negative isolates. Carbapenems retained the best activity 
(imipenem 75.00% S, meropenem 76.56% S), followed by 
gentamicin (76.56% S) and amikacin (79.69% S). In contrast, 
β- lactams such as ampicil l in and cephalospor ins 
demonstrated 100% resistance.

Table 5: Antibiotic Susceptibility of Gram-Negative 
Isolates (n = 192)

DISCUSSION
The predominance of Gram-negative pathogens (58.7%) in 
our cohort aligns with other Indian and global studies 
reporting Klebsiella pneumoniae and Pseudomonas 
aeruginosa as leading LRTI agents [9,10]. High male 
susceptibility mirrors occupational and lifestyle risk factors 
documented in similar settings [11].

Alarmingly, first-line antibiotics such as ampicillin and 
cephalosporins exhibited universal resistance among Gram-
negatives, underscoring the diminishing utility of these 
agents for empirical therapy [12]. Carbapenems and 
aminoglycosides remain relatively effective, but emerging 
carbapenem resistance in Acinetobacter spp. warrants 
vigilant monitoring [13].

Among Gram-positives, the high prevalence of methicillin-
resistant staphylococci and penicillin-resistant streptococci 
highlights the cr it ical  role of  glycopeptides and 
oxazolidinones in managing severe LRTIs [14]. The detection 
of uncommon Enterococcus durans in respiratory samples, 
though infrequent, signals the need for broad-spectrum 
diagnostic awareness [15].

Gender Number of Patients Percentage (%)

Male 209 63.91

Female 118 36.09

Total 327 100.00

Sample Type Number of 
Samples

Percentage 
(%)

Sputum 296 90.52

Bronchoalveolar Lavage (BAL) 21 6.42

Endotracheal Aspirate (ETA) 6 1.83

Pleural Fluid 4 1.22

Total 327 100.00

Organism Gram 
Category

Number of 
Isolates

Percentage of Total 
Isolates (%)

Klebsiella 
pneumoniae

Negative 69 21.10

Pseudomonas 
aeruginosa

Negative 51 15.60

Streptococcus 
pyogenes

Positive 27 8.26

Staphylococcus 
schleiferi

Positive 24 7.34

Acinetobacter 
baumannii

Negative 24 7.34

Enterococcus 
faecium

Positive 21 6.42

Staphylococcus 
aureus

Positive 21 6.42

Escherichia coli Negative 18 5.50

Klebsiella 
oxytoca

Negative 15 4.59

Streptococcus 
pneumoniae

Positive 12 3.67

Enterococcus 
faecalis

Positive 12 3.67

Enterococcus 
spp.

Positive 12 3.67

Proteus mirabilis Negative 9 2.75

Enterococcus 
durans

Positive 6 1.83

Acinetobacter 
lwoffii

Negative 3 0.92

Enterobacter 
cloacae

Negative 3 0.92

Antibiotic Sensitive (%) Resistant (%)

Amikacin (AK) 46.67 53.33

Ampicillin (AMP) 20.00 80.00

Amoxicillin-Clavulanate (AMC) 28.89 71.11

Cefoxitin (CX) 17.78 88.22

Clindamycin (CPA) 95.55 4.44

Ciprofloxacin (CIP) 44.44 55.56

Cotrimoxazole (COT) 47.22 52.77

Chloramphenicol (CD) 44.44 55.56

Gentamicin (GEN) 44.44 55.55

High-level Gentamicin (HLG) 82.35 17.64

Linezolid (LZ) 95.56 4.44

Penicillin (P) 17.78 82.22

Vancomycin (VA) 95.56 4.44

Erythromycin (E) 44.44 55.56

Antibiotic Sensitive 
(%)

Resistant 
(%)

Amikacin (AK) 79.69 17.19

Ampicillin (AMP) 0.00 100.00

Amoxicillin-Clavulanate (AMC) 3.13 96.87

Ampicillin-Sulbactam (A/S) 0.00 100.00

Aztreonam (AT) 28.13 71.87

Cephalexin (CX) 0.00 100.00

Cefotaxime (CTX) 0.00 100.00

Ceftazidime (CAZ) 0.00 100.00

Cefepime (CPM) 0.00 100.00

Cefaclor (CAC) 0.00 100.00

Cefoperazone ± Sulbactam (CPA) 84.37 15.63

Ciprofloxacin (CIP) 62.50 37.50

Cotrimoxazole (COT) 39.07 60.93

Gentamicin (GEN) 76.56 21.88

Imipenem (IPM) 75.00 14.06

Meropenem (MRP) 76.56 15.63

Piperacillin-Tazobactam (PIT) 14.06 84.38
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Our findings reinforce the imperative for institution-specific 
antibiograms and antibiotic stewardship programs to guide 
judicious prescribing, slow resistance emergence, and 
optimize patient outcomes [16].

CONCLUSION
This study delineates the shifting bacteriological landscape 
of LRTIs in a tertiary care hospital, marked by a high burden of 
multidrug-resistant Gram-negative and Gram-positive 
pathogens. Empirical treatment protocols must be regularly 
updated based on local susceptibility data. Strengthened 
antimicrobial stewardship, infection control, and ongoing 
surveillance are essential to contain resistance and improve 
patient care.
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