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ABSTRACT

EETELINEENTVAY i F In the current study, the relevance of the respiratory infection with the age, sex, and seasonal variation
of the year were studied side by side with the determination of the responsible bacterial pathogen and their antibiotic

sensitivity patterns.

WETEHEINERLRYEGGEE One hundred sputum samples were collected to determine the causative bacteria of respiratory
distress. An antibiotic susceptibility test was done to determine the susceptibility pattern of the isolates.

The study found six distinct bacteria causing respiratory infections (Pseudomonas spp., Klebsiella spp.,
Acinetobacter spp., Enterobacter spp. Escherichia coli, and Serratia spp.). Out of 100 isolates, 21 isolates were susceptible
to all of the fourteen antibiotics used in the study, and 4 isolates were completely resistant towards all of the antibiotics
which were used in the study. The choice of antibiotic was based on the most prescribed medicines given by the doctors of

Bangladesh.
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1. Introduction

Respiratory tract infections are one of the most
commonly occurred health conditions (5% to 10%
death reported in CDC) in the community and this
scenario prevails over the year regardless of the
country. Pneumonia is such a respiratory disease (1).
Some of the most commonly found bacteria causing
lower respiratory tract infections include: Strepto-
coccus pneumoniae, Mycoplasma pneumonia, Legio-
nella pneumophila, Staphylococcus aureus, Haemo-
philus influenza, Klebsiella pneumoniae, Coxiella burn-
etii, etc. (2, 3). Some viruses causing such infections
include human coronavirus, adenovirus, parainfluenza
virus 1, and 3, influenza virus A and B, respiratory
syncytial virus, and so on (4, 5). Fungal species like
Aspergillus spp., Cladosporium spp., Alternaria spp.,
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Penicillium spp., Fusarium spp. (6, 7) and protozoa like
Legionella pneumophilia, Chlamydia pneumoniae, and
Francisella tularensis (8-10). Usually, the lower
respiratory tract is microbes free, but they can enter
at any time if they can defeat the host immune
system. Generally, they (normal flora and the
infectious microbes) find their way from anatomically
adjacent areas (19). Some predisposing factors of
respiratory infections include immunosuppression,
smoking, inhalation therapy, alcoholism, liver disease,
diabetes, overweight, asthma, cardiovascular disease,
dementia, cancer, immunodeficiency (12).

Antibiotic resistance of pathogenic bacteria has
become a common scenario. Resistance can be
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acquired by selective pressure, production of biofilm,
efflux mechanism, synthesis of drug degrading
enzymes, and resistance gene acquisition by plasmid
(13, 14). In Bangladesh, resistance is more common
due to the uncontrolled use of antibiotics. In previous
studies, it has been reported that vancomycin
susceptibility of enterococci was 100% (median value).
The most common etiologic agent of UTI was
Escherichia coli showing 94.6% median resistance to
ampicillin. Staphylococcus aureus showed resistance
to penicillin in 89.7% of cases (15).

The current study aimed to investigate the presence
of bacteria in the sputum of patients suffering from
lower respiratory tract diseases and determine their
antibiotic drug resistance pattern.

2. Material and Methods

Study Area and Sampling

One hundred sputum samples were collected from
the outdoor patients of Comilla Diabetic Hospital who
resided in Cumilla city during five different months
(July-2019, August-2019, September-2019, February-
2020, and March-2020). No specific criteria were set
while collecting the samples. Verbal permission from
the patients was ensured before sampling.

Isolation of Bacteria

The samples were further subjected to inoculation
onto different media (blood agar for hemolytic
bacteria, i.e.,, gamma hemolytic Enterobacter spp.,
chocolate agar for Serratia spp., and MacConkey agar
for Pseudomonas spp., Klebsiella spp., Escherichia
coli). After incubation at 37°C for 24 hours, culture
plates were observed for the presence of discrete

colonies and subjected to biochemical identification.
Some biochemical tests were catalase, oxidase, indole
production test, triple-sugar iron agar test, citrate
utilization test, motility test, red methyl production,
and Voges- Proskauer test (16).

Determination of Antibiotic Susceptibility

Fourteen commonly prescribed antibiotics were
selected to demonstrate the antibiotic drug resistance
pattern of the isolated bacteria. Meropenem (IMP,
MME 10pg), Ceftazidime (CAZ 30ug), Clotrimazole
(TS,COT 30 pg), Ciprofloxacin (CIP 5 ug), Gentamycin
(GN 10 pg), Netilmycin (NET 10 pg), Amikacin (AK 30
pg), Cefixime (CFM 30 pg), Cefotaxime (CTX 30 ug),
Astrenam (ATM 10 pg), Piperacillin (PTZ, PIT 30 pg),
Colistin (CO,CL 30 pg), Amoxi-clav (AUG, AMC 30 ug),
Ceftriaxone (CRO 30 pg). This study followed Kirby
Bauer's disc diffusion method (17). The zone sizes
were measured and determined the strains as
sensitive or resistant, using CLSI guidelines, 2020 (18).

Statistica Analysis
The test was performed to determine the t-values
from the percentages of antibiotic resistance and
susceptibility. The confidence level of the t-test was
also selected for the determination of the
appropriateness of the data.

3. Results & Discussion

The rate of infection was higher for women during
July 2019 (18 cases), September 2019 (13 cases), and
March 2020 (12 cases) than their male counterparts.
August 2019 (19 cases) and February 2020 (11 cases)
showed only male patients (Figure 1).
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Figure 1. Number of infected males and females in five different months of the year.

During the study, we found six different isolates
(Acinetobacter spp., Pseudomonas spp., Klebsiella
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spp., Enterobacter spp., Escherichia coli, and Serratia
spp.) (Figure 2).
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Figure 2. The occurrence of different bacteria in five different months of the year.

Lower respiratory tract infection incidents showed a
similar pattern in both male and female patients for
different age groups (Figure 3).
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Figure 3. Rate of infection among different ages.

Figure 4 clearly demonstrates that Klebsiella spp. and higher rate at 61-70 years of age. Acinetobacter spp.
Pseudomonas spp. were the most frequent in the age was the most occurring infectious agent in the 51-60
group of 41-50 years. Escherichia coli occurred at a years age group.
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Figure 4. Frequency of bacterial infection among different age groups.
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Total fourteen antibiotics were used to determine the
antibiotic sensitivity of each bacterial strain isolated
from the one hundred patients with lower respiratory
disease symptoms. Among 100 samples, six isolates
were found, like Acinetobacter spp. (n-=12), Enter-
obacter spp. (n=5), Escherichia coli (n=8), Klebsiella
spp. (n=46), Pseudomonas spp. (n=27) and Serratia

spp. (n=2). T-value for each antibiotic against the
resistance and sensitivity pattern of all the isolates
were determined. Lowest t-value was found for
meropenem and gentamycin (0.0006815, 95% CL=
0.0027) and highest t-value was found for astrenam
(0.4833245, 95% CL= 0.0025).

Table 1. Antibiotic resistance of the isolates collected from 100 patients
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Table 2. Prevalence of multidrug-resistant isolates.

Isolates

Resistant antibiotics

Sensitive to all antibiotics

Acinetobacter spp. (n= 12)

Five (5) and above- 12 isolates None

One (1)- 11 isolates

Two (2)- 7 isolates

Pseudomonas spp. (n=27) Three (3)- 3 isolates 4 isolates
Five (5) and above- 2 isolates
. _ One (1)- 6 isolates .
Klebsiella spp. (n= 46) Five (5) and above- 20 isolates 20 isolates
Enterobacter spp. (n=5) TT; ((21))__ 21 if;'::; 2 isolates
Escherichia coli (n= 8) Five (5) and above- 8 isolates None
Serratia spp. (n=2) One (1)- Lisolate None

Two (2)- 1 isolate

All of the Acinetobacter spp. (12 isolates) and E. coli (8
isolates) showed resistance to at least five antibiotics
(Table 2). Pseudomonas spp. isolates showed various
outcomes with each isolate. For example, out of 27
isolates, 11 were resistant to one antibiotic, 7 isolates
to two antibiotics, 3 isolates to three antibiotics, and
2 were resistant to five or more antibiotics. Others
were completely susceptible to the used antibiotics.
The highest number of pathogenic bacteria present
was Klebsiella spp. (n= 46), of which, 6 were resistant
to only one antibiotic, and 20 were resistant to five or
more antibiotics. Enterobacter spp. (3 isolates) and
Serratia spp. (2 isolates) showed the least resistance
to antibiotics (one or two antibiotics only) compared
to other bacterial isolates.

The correlation of respiratory tract infection showed a
high prevalence of infection among men during
August 2019 and March 2019. Women were more
infected in July 2019, September 2019, and March
2020. The data might be different based on the
number of outdoor patients visiting the different
hospitals during the same period (Figure 1). In
previous studies, that males were more prone to
respiratory diseases than females due to sex-specific
immunity differences like neutrophil activity, cytokine
production, the activity of steroid hormones (19).

Except for Enterobacter spp., all other isolates showed
a higher number of infections in July 2019 (Figure 2).
Serratia spp. was only present in September 2019 as
this is one of the less common pathogens to cause
disease. September 2019 (17 cases) and February
2020 (11 cases) showed the lowest respiratory

Year 15, Issue 6 (November & December2021)

infections. In another study, the highest bacterial
respiratory infection was recorded during January,
August, and September (20).

For both males and females, the higher infection rate
was between 41-50 years (32 cases) and 51-60 years
(29 cases). The lowest occurrence was found in 20-30
years, and after 60 years, the rate of incidents
declined as the age advanced (Figure 3). The bacterial
pathogens did not show significant relation with the
environmental condition; the infections caused by
them fluctuated over time.

Up to 40 years of age, the infection occurred less, and
this might be due to the good immune status of the
people. After 40, the immune system starts to become
weak, and this might be responsible for a higher
infection rate. 41-60 years old people are generally
more active for economic reasons and come in contact
with people more. At older ages, people start to stay
mostly indoors with very little exposure to outside. So
even if the immune system is weakened, they do not
have easy access to the infectious bacteria until taking
proper health care (21, 22). In a previous study, it has
been found that people with the age of 252 years were
less susceptible to respiratory infection compared to
those of 60 years old (23).

Acinetobacter spp. (n=12) were mostly resistant to
(100%), clotrimazole (66.67%) and
amikacin (91.67%), cefixime (100%), cefotaxime
(100%), astrenam (100%), amoxiclav (75%) and
ceftriaxone (100%) (Table 1). Most of the Enterobacter
of the
antibiotics used during the test. Most of the Klebsiella

ceftazidime

spp. showed susceptibility towards all
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spp. showed susceptibility to 11 antibiotics out of 14.
E. coli showed the highest rate of resistance to 5
antibiotics. Serratia spp. was present in the least
number of patients (only 2) and showed a higher
degree of susceptibility towards the antibiotics. The t-
value for the percentages of all of the antibiotics have
also been measured using the t-test along with their
95% confidence level.

In different studies, multidrug-resistant bacteria
respiratory infections have been found to be so
common. E. coli, K. pneumoniae, Enterobacteriaceae
sp. showed resistance by producing extended-
spectrum beta-lactamases (ESBL) (24). Pseudomonas
sp. was also found to be multidrug-resistant due to its
capability to produce biofilm (25). Antibiotic
resistance is a major medical health concern in these
years, and the responsible reasons are misuse of
antibiotics, failure to develop new antibiotics,
unavailability of alternative drugs, the evolution of
bacteria towards resistance (26)
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