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Abstract

Introduction: Respiratory tract infections, especially lower respiratory infection (LRTI) is
the most common infection, accounting for over 90% cases, with over 7 million deaths

. annually. India, being a developing country, accounts for 25% of tuberculosis worldwide.
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Aim: the aim of this study is to identify the bacterial pathogens isolated from sputum
samples suspected of tuberculosis. Materials and

Methods: A descriptive cross-sectional study was carried out for 6 months. ZN staining
was done to rule out tuberculosis, the samples were further inoculated into appropriate
culture media and appropriate biochemical test was perform to identify the isolate along
with AST according to CLSI 2022 guidelines. Statistical analysis of the data was done
using SPSS version 22. Results: Of 453 samples, 197 samples had bacterial growth, the
commonest being Streptococcus pneumonia (31%), followed by Klebsiella pneumoniae
(29%) and Staphylococcus aureus. Our study also showed it has highest MDR isolates
among Klebsiella, Pseudomonas aeruginosa, etc, which was similar to other studies. This
raises the alarm of increasing antibiotic resistance among microorganisms, thereby
significantly affecting the quality of life among patients.

Conclusion: There is a increasing threat to the community due to emergence of multi
drug strains. In order to efficiently cut down the emergence and spread of multi drug
strain, a structured outline of investigations has to be followed to find out the isolates and
antimicrobial susceptibility test as per guidelines has to be followed to avoid use of
unnecessary antibiotics.
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Introduction

Respiratory tract infections (RTIs) are the most common type of infections in humans, with
lower respiratory tract infections (LRTIs) accounting for over 90% of cases [1]. Viruses are
the main cause of Upper Respiratory Tract Infections (URTISs), while bacteria are more
commonly responsible for LRTIs compared to fungi and viruses. These infections result in
over 7 million deaths annually [2]. Differentiating tuberculosis (TB) from other lower
respiratory tract infections, like bacterial pneumonia, can be challenging, especially in less
developed countries. This difficulty can lead to more severe consequences, including a higher
mortality rate. [3].

India is among the 22 countries that have the highest incidence of tuberculosis infections and
is estimated to account for 25% of all tuberculosis cases worldwide. Pulmonary tuberculosis
is the most common form of tuberculosis [4]. Numerous global studies have highlighted
Streptococcus pneumoniae, Haemophilus influenzae, Klebsiella pneumoniae, Staphylococcus
aureus, Pseudomonas aeruginosa, Moraxella catarrhalis, Escherichia coli, Acinetobacter
Spp., and Streptococcus pyogenes as the most powerful pathogens responsible for causing
respiratory tract infections (RTIs) [5]. Respiratory bacterial pathogens can have a significant
impact on public health by causing infections in individuals with weakened immune systems
as well as those who are generally healthy. These pathogens, such as S. pneumoniae, K.
pneumoniae and H. influenzae, are capable of causing post-viral infections in various
settings, including hospitals and communities. This is due to their capsules, which provide
them with antiphagocytic properties that allow them to thrive in the airways and lead to
pneumonia. [6].

The issue of antibiotic resistance is a significant concern in developing countries, primarily
due to frequent exposure to infectious diseases, excessive use of antibiotics, poor quality of
antibiotics, and limited financial resources [7]. Globally, there has been a rise in multi-drug
resistance (MDR), posing a serious threat to public health. Recent studies have shown the
emergence of MDR bacterial strains from diverse sources like humans, birds, cattle, and fish.
This underscores the importance of regular antimicrobial susceptibility testing to determine
the most effective antibiotic treatment and to detect any emerging MDR strains. [8].

As far as we know, there have been no previous efforts made to investigate the bacterial
prevalence of sputum samples from patients suspected of having tuberculosis in India.
Therefore, this research was conducted to analyse the range of bacteria present in the sputum
of these patients and to assess the susceptibility of these isolates to antibiotics especially to
focus on MDR organisms.

Materials and Methods

This wasa Descriptive cross-sectional study conducted in a tertiary care hospital, Chennai.
Over a period of 6 months, starting from January to June 2023. The study included 453
individuals suspected of having TB who visited the Hospital during this time.

Upon arrival, each patient was instructed to provide an early morning sputum sample in a
dry, clean and leak-proof container. These samples were then carefully transported to the
laboratory for further analysis. At the laboratory, the sputum samples were examined under a
microscope using the Ziehl-Neelsen staining method to detect the presence of AFB
bacilli.Subsequently, the samples were involved in bacteriological testing.
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Following a similar protocol outlined in a prior study, uncentrifuged samples were streaked
onto various agar plates including Chocolate agar, Blood agar and MacConkey agar under
sterile conditions. The agar plates were then incubated at 37 temperature to facilitate bacterial
growth.ldentification of the bacterial isolates was carried out based on their unique
morphological and biochemical characteristics [9]. This comprehensive approach allowed
for a thorough analysis of the samples to determine the presence and nature of TB in the
suspected patients.

The Antibiotic Susceptibility Test was performed using a modified Kirby-Bauer disc
diffusion method in compliance with CLSI guidelines (CLSI 2022). A total of 16 commonly
used antibiotics sourced from Hi-Media, based in India, were tested during the process.

Every set of media and chemicals underwent rigorous testing to ensure both sterility and
effectiveness. To maintain quality control during the study, Staphylococcus aureus (ATCC
25923), E. coli (ATCC 25922), and P. aeruginosa (ATCC 27853) are used.

Statistical analysis: The data analysis was conducted using Statistical Package for the Social
Sciences (SPSS) version 23.0. The frequency and percentage of each value were reported.

Results

The research involved 453 Sputum samples taken from individuals suspected for
Tuberculosis, out of which 197(43%) had bacterial growth other than Mycobacteriumand
256(57%) werenormal commensals (Figure 1). Out of this 197, 64% (126) were male and
36% (71) were female. The age range of the patients varied from 1 to 96 years old. The
majority (39.5%) were from 40 to 60 years old. More than 76% of them were Rural residents
and 27.4% were immunocompromised patients who had various other health issues such as
Diabetes mellitus, HIV etc,Also, only 3(1.5%) were confirmed for TB positive (Table-1).

Among these 197 bacterial isolates, 79 (40%) were gram positive cocci(GPC) and 118 (60%)
were gram negative bacilli. Out of these, 31% were Streptococcus pneumoniae and 29% were
Klebsiella pneumoniae. Other than these, Staphylococcus aureus, Acinetobacter baumannii,
Citrobacter koseri, Enterobacter aerogens, and Pseudomonas aeruginosa are the other
organisms that are isolated(Figure 2).

The antimicrobial sensitivity of the organisms that are isolated has been shown in Tables
2(for GPC)& 3 (for GNB). The antimicrobial sensitivity results of these isolates showed that
most of the organisms, that is more than 60% were Multi drug resistant (MDR) organisms.

Characteristics Frequency
n=197 (%)




Anto P V1/ Afr.J.Bio.Sc. 6(5) (2024).707-715

Sex Male 126 (64)
Female 71 (36)
Age 1-10 2 (1.01)
11-20 18 (9.1)
20-40 47 (23.8)
40-60 78 (39.5)
>61 52 (26.3)
Residence Urban 46 (23.3)
Rural 151 (76.6)
TB infection Yes 3(1.5)
No 194 (98.5)
Immunocompromised Yes 54(27.4)
No 143 (72.5)
Cigarette smoking Yes 124(62.95)
No 58 (29.44)
In past 15 (7.6)
Alcohol consumption Yes 87 (44.1)
No 98 (49.7)
In Past 12 (6.09)

Table 1 Socio-demographic characteristics, Clinical and other relevant data of the study

participants

= Normal Flora

Figure 1 Total number of organisms isolated from samples

m Pathogen
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= Acinetobacter baumanii
Klebsiella pneumoniae

= Sreptococcus pneumoniae

Figure 2 Bacterial Distribution
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= Citrobacter koseri
= Pseudomonas aeroginosa
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» Enterobacter aerogens
= Staphylococcus aureus

GPC Organisms Penicillin__|Co-trimoxazole| Cefotaxime |Erythromycin| Clindamycin | Tetracycline | Vancomycin Linezolid
6(33) 6(33) 7(39) 7(39) 8 (44) 15 (83) 18 (100)
Staphylococcus aureus
(n=18)
7(11) 11(18) 13(21) 24(34) 21(34) 24(39) 53(86) 57(93)
Streptococcus pneumoniae
(n=61)
Table 2 Antibiotic Sensitivity Pattern of Gram-Positive Cocci
Piperacillin
. and
GNB Organisms Ceftazidime | Ciprofloxacin |Amikacin| Meropenem | Tazobactam |Gentamicin| Polymyxin B |Levofloxacin
2(14) 2(14) 4(28) | 13(93) 8(56) 7(50) 14(100) 13(93)
\Acinetobacter baumanii( n=14)
2(15) 2(15) 323) | 7654 11(84) 7(54) 13(100) 13(100)
Citrobacter koseri (n=13)
1(35) 3(16) 6(32) |15(83) 17 (94) 9 (50) 18 (100) 18 (100)
\Enterobacter aerogenes (n=18)
1(L7) 4(7) 11(19) | 47(82) 46 (80) 36(63) | 57(100) 54 (94)
\Klebsiella pneumoniae (n=57)
11 (68) 2(12.5) 9(56) | 11(68) 9(56) 7 (43) 16 (100) 16 (100)
\Pseudomonas aeruginosa (n=16)

Table 3 Antibiotic Sensitivity Pattern of Gram-Negative Bacilli

Discussion
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Lower respiratory tract infections caused by multidrug-resistant organisms are a serious
global threat, particularly in critically ill patients, leading to increased healthcare costs and
potentially life-threatening consequences. Understanding the local infection rates,
bacteriological profiles, and antibiotic resistance patterns is essential to address this
challenge. The focus of this study is on the prevalence of Multi Drug resistant Bacterial
pathogens in Sputum samples obtained from individuals suspected of having Tuberculosis at
a leading tertiary care hospital in Chennai, India. A striking revelation from this research is
the alarming levels of antibiotic resistance observed among the identified pathogens.
Surprisingly, a majority of the bacterial strains exhibited extremely high resistance to various
classes of antibiotics. This trend underscores the urgent need for effective strategies to
combat antibiotic resistance, as these drugs are crucial for managing infections.

Our research revealed that male patients were the most affected by Lower Respiratory Tract
Infections (LRTIs), comprising 64% of the cases (126 patients). This aligns with a recent
study conducted in Nepal, which also showed a higher prevalence of LRTIs among males at
54.44%. The increased incidence of LRTIs among men in our study could be attributed to
lifestyle factors such as smoking and alcohol consumption. Furthermore, the majority of
participants in our study were in the 40 — 60 years age group, accounting for 39.5% of the
total number (n=78). This finding is consistent with previous studies conducted by Attia et al
2019 and Ramesh Sharma Regmi et al., 2020, where a prevalence of 53% and 55.76% in this
age group was reported, respectively [9]. Individuals in the 40-60 age group are more
vulnerable to infections due to their weakened immune system and increased exposure to
environmental factors.

This study accounted 62.95% bacterial growth from the smokers. This rate is in par with
other study carried out by Ngekenget al., where it was 61.10% [5]. Also, in another study by
V Sindhanaiet al., about 67 (48.55%) patients who were smokers, had predominant growth of
bacterial isolates [10].

The rate of bacterial growth among alcohol consumers was 44.1% in this study, which was in
concordance with a study carried out in Nigeria with a prevalence of 53.9% [5]. Higher
prevalence of bacterial growth in those who were habitual to smoking and alcoholism may be
because smoking and alcoholism usually increase risk to lower respiratory tract infections by
diminishing mucosal immunity [11].

In this research, it was observed that bacterial growth was detected in the sputum of 43%
(197 out of 453) individuals suspected of having tuberculosis. This finding aligns closely
with a similar study conducted by Ramesh Sharma Regmi et al., 2020, which reported a
bacterial growth rate of 47.33% (71 out of 150) among individuals suspected of having
tuberculosis [9]. Conversely, a study from Nigeria reported a higher growth rate of
approximately 61.37% [5]. The discrepancies in these findings could be attributed to the
diverse collection and processing methods utilized across different locations.

This study was carried out to find out the most common isolate in sputum sample among
tuberculosis suspected patients. The predominant isolate in our study was Streptococcus
pneumoniae, followed by Klebsiella pneumoniae and Staphylococcus aureus and
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Enterobacter aerogens. The results were slightly different to studies conducted by V
Sindhanaiet al, Muluneh Assefa et al, Ramesh Sharma Regmi [8,9,10]. Study conducted by
V sindhanaiet al showedKlebsiella pneumonia is the predominate isolate, followed by
Pseudomonas aeruginosa [10], whereas in a study by Muluneh Assefa et alKlebsiella
pneumonia was the predominant isolate followed by Streptococcus pneumoniae [8]. In a
study by Ramesh Sharma Regmi, Pseudomonas was the predominant isolate This shows the
geographical diversity in distribution of the microbial pathogens [9].

The most commonly isolated gram-negative bacillus in our study was Klebsiella pneumoniae,
accounting for 29% of all isolates. This represents a significant increase compared to a study
conducted nearly ten years ago, which reported a prevalence of only 10.8% for K.
pneumoniae [12]. A more recent study by Miriti et al., 2023, found that Klebsiella species
had an isolation rate of 19.8% [13]. The shifting prevalence of K. pneumoniae is alarming,
particularly for patients at a higher risk of lower respiratory tract infections.

Furthermore, we have identified P. aeruginosa at a rate of 8%, which aligns with the results
reported by Ramesh Sharma Regmi et al.,, 2020 who observed isolation rates of
approximately 9.33% and 11.96% respectively [9, . The high prevalence of P. aeruginosa in
sputum samples may be attributed to its versatile nature in colonizing various ecological
habitats, including air pollutants, animals, and humans.

Out of 18 Staphylococcus aureus isolates, 16 isolates were Methicillin resistant isolates. 15
isolates were sensitive to vancomycin whereas all isolates were sensitive to Linezolid, which
was similar to study by V. Sindhanaiet al [9]. In our study most of the isolates of
Staphyloccoccus aureus were resistant to Penicillin, cotrimaxozole, erythromycin and
clindamycin, whereas all isolates were sensitive to Linezolid.

Of 61 isolate Streptococcus pneumoniae, only around 35-40% of the isolates were sensitive
to Clindamycin, Erythromycin and Tetracyclin , similar to study by Assefa Met al where
maximum percentage of the isolates showed resistance to these drugs [8]. In our study nearly
85% of the isolates were sensitive to Vancomycin.

Of 14 isolates of Acinetobacter baumanii , most of the isolates were resistant to
ciprofloxacin, amikacin, gentamicin and ceftazidime , whereas 93% of the isolates were
sensitive to meropenem and Levoflaxacin. This was similar to a study by BirasenBehraet al
where Acinetobacter isolates were resistant to most classes of drugs [14].

The present study documented highest MDR isolates in the following order Klebsiella
pneumoniae, Acinetobacter sp, Pseudomonas aeruginosa, Enterobacter aerogenes and
Citrobacter sp. Among the antibiotics that were tested, most of the gram negative organisms
were found to be resistant to ceftazidime, ciprofloxacin and amikacin. Klebsiella pneumoniae
(98.3%, 93%, 81%) was found to be the predominant isolate resistant to all the three
aforementioned drugs respectively. Similar to our findings, RegmiRS et al., also reported K.
pneumoniae as the top contributor among the Gram-negative isolates [9]. Being the second
most common MDR isolate, Acinetobacter sp was found to be resistant to Levofloxacin (7%)
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and meropenem (7%) group of drugs. Whereas, ceftazidime and ciprofloxacin had a
resistance percentage of 96% for Acinetobacter sp. However, Pseudomonas aeruginosa,
Enterobacter aerogenes and Citrobacter sp. was found to be resistant to all the other drugs in
varying order.

In a previous study done by Pokhrel et al., the authors have reported 55.56% MDR isolates
which is higher than a study carried out in Kathmandu (47.57%) [15]. Another study in the
same city also showed similar prevalence of MDR isolates (57.50%) [16]. Streptococcus
pneumoniae was found to account for a higher resistance rate when compared with
Staphylococcus aureus. This was in par with another study conducted byScott J et al., and
Nambafu J et al., where Streptococcus pneumoniae was reported as the frequent contributor
[17,18].

CONCLUSION

Our study clearly emphasizes the increase in respiratory infections caused by multidrug-
resistant bacteria in patients suspected of having Tuberculosis. It is necessary to develop
guidelines for reducing the use of antibiotics like carbapenems and colistin. It is evident that
utilizing antibiotics more selectively, establishing surveillance programs to monitor
antimicrobial resistance and implementing effective infection control measures are important
in combating the rise of Multi drug-resistant bacteria. Further research is necessary to gain a
deeper understanding of the patterns of antimicrobial resistance, as this information will be
vital in shaping recommendations for empirical antibiotic treatment of common infections by
national and regional regulatory authorities.
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