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Abstract:

Introduction: Lower respiratory tract infections (LRTIs) are one of the most common human illnesses, generating
significant morbidity and death globally. The common etiological agents and their antimicrobial resistance
patterns vary regionally and across time. With respiratory bacterial infections becoming increasingly resistant to
routinely used antibiotics, it is critical to investigate current developments in order to effectively manage these
patients. The purpose of this study was to establish instances of bacteria linked with LRTIs in order to identify the
bacteria and analyze their antibiotic susceptibility.

Materials and Methods: This cross-sectional study was carried out at the Microbiology Department of a Tertiary
Care Hospital. Sputum samples were taken from 290 patients over the age of 18 with suspected LRTIs, and they
were analyzed using conventional laboratory protocols.

Results: In this study there were 156 male patients and 134 female patients. Mean age of the study participants
was 56.8 + 14.6. Klebsiella pneumoniae was the most common pathogen (31.03%), followed by Pseudomonas
aeruginosa (25.86%), Staphylococcus aureus (12.06%) and Streptococcus pneumoniae (11.03%). Klebsiella
pneumonia revealed a very high resistance for ampicillin, use of both amoxicillin and ampicillin as empirical
antibiotics would not be a good choice for these patients. Pseudomonas isolates demonstrated good susceptibility
rates against tested antibiotics

Conclusion: In conclusion, Klebsiella pneumoniae and P. aeruginosa were the most often recovered pathogens
from LRTIs in patients at the tertiary care hospital. Co-amoxyclav, third-generation cephalosporins, and all
second-line antibiotics were found to be the most effective in treating lower bacterial respiratory tract infections,
while ampicillin, erythromycin, and penicillin were ineffective.
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Introduction

Lower respiratory tract infection (LRTI) is defined aureus, and gram-negative bacteria such as
as inflammation of the respiratory system from the Pseudomonas aeruginosa and  Klebsiclla
trachea to the alveoli, which results in the pneumoniae are among the most common bacterial
proliferation of an infectious agent [1]. It infections linked to LRTIs. The incidence and
encompasses bronchitis, bronchiectasis, distribution of these infections might change greatly
bronchiolitis, emphysema, lung abscess, pleural between populations and clinical settings,
effusion, and pneumonia [2]. Acute lower necessitating continued monitoring and

respiratory tract (ALRI) infections are among the
most frequent infectious illnesses affecting humans
globally, resulting in considerable morbidity and
death across all age groups [1, 3].

The bacteriological profile of LRTIs is complex and
changing, driven by factors like as geographical
location, patient demographics, and healthcare
settings. Streptococcus pneumoniae, Haemophilus
influenzae, Moraxella catarrhalis, Staphylococcus
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epidemiological research to inform clinical practice
and guide empirical antibiotic prescription [4].

The substantial increase in antibiotic resistance
among respiratory infections, likely due to the
preventive use of antibacterial medication prior to
the availability of culture data, is a cause for worry
across the world. Failure to de-escalate therapy after
receiving the culture and sensitivity assessment is
another significant cause of medication resistance.
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In this scenario, clinicians face a problem in
managing these infections [5]. The purpose of this
study was to establish instances of bacteria linked
with LRTIs in order to identify the bacteria and
analyze their antibiotic susceptibility.

Materials and Methods: This prospective cross-
sectional study was conducted for a period of 6
months in the department of microbiology BMCRC,
Ballari after obtaining due approval from the
Institutional ethics committee and Informed consent
was obtained from all the patients

Inclusion and Exclusion Criteria: The study in-
cluded adult patients (=18 years) presenting with
clinical symptoms suggestive of lower respiratory
tract infections, such as cough, expectoration, dysp-
nea, and fever, along with radiological evidence of
lung involvement where applicable. Patients who
had received antibiotics within 48 hours prior to
sample collection, those with a known diagnosis of
lung cancer or other respiratory malignancies, and
immunocompromised individuals (e.g., HIV-posi-
tive patients, those on long-term steroid therapy)
were excluded from the study.

Processing of samples: Sputum samples from 290
patients suspected of having LRTIs were sent to the
microbiology lab for testing. Gram staining was
used to identify the most common microorganisms.
The epithelial cell to pus cell ratio was used to
determine the quality of the sample. Samples were
inoculated in Blood, Chocolate, and McConkey agar
culture plates (himedia) and cultured at 37°C for 24-
48 hours [6]. Emergent colonies were recognized
using morphology, gram staining, and standard lab
techniques [7-9].
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Antibiotic  susceptibility  testing:  Antibiotic
susceptibility tests were performed using the disc
diffusion technique on Mueller Hinton Agar (MHA)
and Mueller Hinton Blood Agar plates. First-line
antibiotics examined included ampicillin, co-
amoxyclav, penicillin, cefuroxime, ceftriaxone,
cefotaxime, ceftazidime, erythromycin, gentamycin,
ciprofloxacin, levofloxacin, tetracycline, and co-
trimoxazole. Meropenem, imipenem, cefoperazone
sulbactam, ticarcillin, piperacillin tazobactam,
netilmycin, amikacin, chloramphenicol,
vancomycin, and clindamycin were studied as
second-line antibiotics against relevant infections.
The plates were incubated at 37°C for 16-18 hours
(overnight). The zones of inhibition were measured
and interpreted using CLSI criteria. Quality control
testing was conducted using reference isolates such
as Escherichia coli ATCC 25922, 35218,
Pseudomonas aeruginosa ATCC27853,
Staphylococcus aureus ATCC25923, Enterococcus
faecalis ATCC29212, Streptococcus pneumoniae
ATCC 49619, and Klebsiella pneumoniaec ATCC
700603.

Statistical analysis: Statistical analysis was carried
out using the statistical software for social sciences
(SPSS) wversion 22.0. Frequency of isolated
pathogens and the susceptibility rates were
determined.

Results

In this study there were 156 male patients and 134
female patients. Mean age of the study participants
was 56.8 = 14.6 as shown in Table 1

Table 1: Demographic Characteristics of Patients with Lower Respiratory Tract Infections (N=290)

Characteristic n (%)
Age (years), mean = SD 56.8+14.6
Gender
Male 156 (54.0)
Female 134 (46.0)

Klebsiella pneumoniae was the most common pathogen (31.03%), followed by Pseudomonas aeruginosa
(25.86%), Staphylococcus aureus (12.06%) and Streptococcus pneumoniae (11.03%) as shown in Table 2

Table 2: Distribution of Bacterial Pathogens Isolated from Lower Respiratory Tract Specimens (N=290)

Organism Number of isolates (N) Percentage of isolation (%)
Klebsiella pneumoniae 90 31.03
Pseudomonas aeruginosa 75 25.86
Staphylococcus aureus 35 12.06
Streptococcus pneumoniae 32 11.03
Moraxella catarrhalis 18 6.2
Escherichia coli 15 5.17
Acinetobacter baumannii 13 4.48
Citrobacter species 4 1.37
Proteus species 3 1.03
Enterococcus 3 1.03
Burkholderia cepacia 2 0.68
Total 290
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Antibiotic susceptibility profiles of bacterial isolates as first line and second line antibiotic panels are illustrated

in Tables 3 and 4,

Table 3: Antibiotic susceptibility pattern of Klebsiella pneumonia, Pseudomonas aeruginosa, Haemophilus
influenzae Streptococcus pneumoniae and Moraxella catarrhalis to first line antibiotic panels.

Antibiotic susceptibility -Percentage (%)
Antibiotic Klebsiella pneu- | Pseudomonas aeru- | Staphyllococcus au- | Streptococcus pneu- | Moraxella ca-
monia (n=90) ginosa (n=67) reus (n=35) moniae (n =32) tarrhalis (18)

Ampicillin 2.1 - 74.9 - -
Co-amoxyclav 74.8 - 96.8 - 96.5
Penicillin - - 29.4 -

Cefuroxime 57.5 - 100 -

Ceftriaxone - - - -

Cefotaxime 78.6 - 100 -

Ceftazidime 82.8 87.5 - -
Erythromycin - - 39.6 43.7
Gentamycin - 86.4 - -
Ciprofloxacin 82.8 79.3 - 82.5
Levofloxacin 70.1 - -

Tetracycline - - - 52.8
Co-trimoxazole - 28.5 18.6

Table 4: Antibiotic susceptibility pattern of Coliforms, P. aeruginosa, Moraxella spp, H. influenzae, and S.
pneumoniae to second line antibiotic panels.

Antibiotic susceptibility -Percentage (%)
Antibiotic Klebsiella | Pseudomonas ae- | Staphyllococcus | Streptococcus Moraxella
pneumonia | ruginosa (n=067) | aureus (n=35) | pneumoniae (n = | catarrhalis
(n=90) 32) (18)
Meropenem 97.8 94.7 100 - -
Imipenem 98.2 89.7 - -
Cefoperazone s. - 84.5
Ticarcillin c. 85.8 79.8 - -
Piperacillin t. 84.8 - - -
Netilmicin 94.2 86.4
Amikacin 94.8 88.2 - -
Chloramphenicol | - - 100 - -
Vancomycin - - 100 -
Clindamycin - - - -
Discussion recent years. By the early 1990s, penicillin-resistant

The average age of 56.8 years and male
preponderance (54%), are consistent with prior
research on LRTIs. For example, Cilloniz et al. [10]
found a similar age distribution and gender ratio
among  patients with  community-acquired
pneumonia.

Our center's patients experienced LRTIs mostly
caused by Klebsiella pneumonia and Pseudomonas
aeruginosa, consistent with previous research [11,
12, 13].

Because of Klebsiella pneumonia's strong resistance
to ampicillin, using both amoxicillin and ampicillin
as empirical treatments is not recommended for
these patients. In comparison to Khan et al.'s 2015
study [11], Pseudomonas isolates showed higher
drug susceptibility rates.

Our investigation found a greater prevalence of
resistance to erythromycin (macrolide) in S.
pneumoniae than previously reported by Song JH,
Lee et al [14]. Antimicrobial resistance in S.
pneumoniae has significantly increased globally in
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S. pneumoniae clones had spread fast over the world
[15]. According to recent reports, 15-30% of S.
pneumoniae globally are multidrug-resistant (MDR)
[16]. In comparison to Khan et al. [17],
Pseudomonas isolates showed higher antibiotic
susceptibility.

Conclusion

In conclusion, Klebsiella pneumoniae and P.
aeruginosa were the most often recovered pathogens
from LRTIs in patients at the tertiary care hospital.
Co-amoxyclav, third-generation cephalosporins,
and all second-line antibiotics were found to be the
most effective in treating lower bacterial respiratory
tract infections, while ampicillin, erythromycin, and
penicillin were ineffective.
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