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Abstract

Aim: The study's objective is to examine the bacteriological profile and antibiotic susceptibility pattern of isolated
organisms in sputum samples in tertiary care hospitals.

Material and method: In Lucknow's Era's Lucknow Medical College and Hospital, the microbiology department
conducted the current cross-sectional study. Using a regular sampling technique, a total of 1503 patients with
clinically confirmed bacterial illnesses were included in the study. As a consequence, 108 bacterial samples
produced positive results suggesting bacterial growth, whereas the other samples showed no bacterial growth or
normal flora. The Bartlett's procedures were used to assess the sputum's quality.

Result: Among1503 samples, 108 were pathogenic. The most common isolate was Klebsiella pneumoniae [41.6%]
followed by Pseudomonas aeruginosa [34.25%], Escherichia coli [21.29%], Coagulase staphylococcus aureus
[1.85%] and Acinetobacter spp [0.92%] from sputum samples of patients suffering from upper or lowers
respiratory infection.

Conclusion: In our study Klebsiella pneumoniae, Pseudomonas aeruginosa, Escherichia coli were the pathogens in
all age groups and sexes.

Keywords - Bacteriological profile; Gram staining; Antimicrobial drug resistance; Culture; Respiratory tract
infections; Sputum culture.

1. Introduction

Upper and lower respiratory tract infections are a
significant cause of morbidity and mortality, especially
in patients who are elderly, have prior lung disease, or
have immune system suppression [1].

Sputum is the sample that is most frequently used
to diagnose lower respiratory tract infections since it is
simple to obtain and the method is non-invasive [2]. To
find any potential respiratory infections, sputum
samples are cultured and subjected to Gram stains [3].
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Sputum culture is crucial for the practical and
economical diagnosis of lower respiratory tract
infections. The trustworthiness of the sample,
however, is compromised by the possibility of oral
flora and saliva contamination during sample
collection. Inappropriately processing tainted samples
that are useless for patient treatment also saves the
wasteful use of resources and time [6]. The specificity
of the sputum culture in the diagnosis of respiratory
infection may rise if microscopy is used more
frequently before culture.

Insufficient information about the etiology of lower
respiratory infections is provided by the culture and
gram stain due to poor correlation, which causes
delays and indecision in patient management [7]. If the
contamination by oropharyngeal flora has not been
ruled out, the pathogen identified by isolation from
sputum culture cannot be assumed to be the culprit
that caused the respiratory infection. By inspecting the
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material under a microscope and counting the relative
number of squamous epithelial cells in the sample, one
can determine whether such contamination is present.
Contaminated samples don't offer accurate diagnostic
data for the patients ongoing care. Without first
checking for potential contamination, interpreting
sputum cultures might result in confusion and
incorrect treatment decisions for patients with
respiratory infections [8].

Before inoculating any sputum samples into the
culture media, a routine gram stain is required to
determine whether the sample is purulent. Sputum
samples are examined under a microscope to prevent
incorrect administration of culture in the treatment of
patients with lower respiratory tract infections [9].

Infections of the lower respiratory tract (LRTIs) are
widespread in the general population, although they
are more likely to affect the elderly, people with
chronic illnesses, and people whose immune systems
are weak. Managing patients with LRTIs is a difficult
task for a doctor because LRTIs are more common
than ischemic heart disease, cancer, malaria, or human
immunodeficiency virus infection [10].

The primary guidelines for treating LRTIs have
been developed by various groups, including the
British Thoracic Society (BTS) and the Infectious
Disease Society of America (IDSA) [11, 12]. In order to
treat LRTIs, it is crucial to identify the infectious
organisms that cause them [12].

Infection can occur because of infectious agents
including bacteria, virus, fungus, and protozoa. These
agents encomposess a wide range of organism such as
[13]. Streptococcus pneumonia, Staphylococcus aureus,
Hemophilus  influenza,  Klebsiella ~ pneumoniae,
Pseudomonas aeruginosa, Escherichia coli, Proteus
species, Histoplasma capsulatum, Candida albicans.
Most common organism are Klebsiella pneumoniae,
Pseudomonas aeruginosa, Escherichia coli and
Staphylococcus aureus.

The proper management of respiratory tract
infections has been threatened by the changing
antibiotic sensitivity pattern that is quickly growing as
a result of over-the-counter sales and rising antibiotic
overuse. The Centres for Disease Control (CDC) noted
the significant financial impact that antibiotic-resistant
illnesses bring. Infections that are resistant to first-
and second-line therapies cost more to treat and
require a longer hospital stay. According to estimates
of up to 20 billion US dollars [14], antibiotic resistant
illnesses cost the US economy.

Antibiotics received prior to producing the
specimen, which happens in around 25% of cases [15],
reduce the production of the sputum cultures even
further. According to the American Thoracic Society's
guidelines for infectious diseases, only adult
hospitalised patients who can provide a high-quality
pretreatment specimen and who can meet the quality
performance measures for sputum collection,
transport, and sample processing should be sampled
[16].

Education of healthcare professionals and patient
comprehension are necessary for a good sputum
sample [17]. The culture of good quality sputum
samples acquired from patients who underwent
antibiotic treatment is probably not cost-effective [18].
Bacteria might develop resistance to one or more
antibiotics during the treatment of bacterial illnesses
[19]. Drug inactivation or modification, alteration of
the target site, alteration of the metabolic route, and
decreased drug accumulation are some of the ways by
which organisms demonstrate antibiotic resistance
[20]. From one country to another, as well as from one
hospital to another, there are differences in the
patterns of infection-causing bacteria and antibiotic
resistance [21]. There have been reports of cross
resistance and multiple resistance patterns worldwide
[22].

The purpose of this study is to identify the causing
bacteria from diverse sputum samples and investigate
their susceptibility to various antibiotics.

2. Material and Method
Study design - Cross sectional study

Study area - This research was conducted at the
microbiology department of Era's Lucknow Medical
College and Hospital in Lucknow, Uttar Pradesh.

Study population - Patients attending the Era Medical
College and Hospital's OPD and IPD in Lucknow.

Study population and sampling method - A total of
108 samples were collected from Era's Lucknow
Medical College and Hospital, Lucknow, for analysis at
the Department of Medical Microbiology laboratory
after 108 clinically diagnosed patients were included
in the study using a standard sampling technique.

Inclusion criteria - The patients who were thought to
have a bacterial illness of the respiratory tract had
their sputum collected from them all. The samples
included were those that were obtained prior to the
start of antibiotic medication.

Exclusion criteria - Sputum samples contaminated
with saliva was excluded. Inadequate amount of
sample.

Study procedure

Collection of sample: Make the collection in a 100 ml
or less capacity, widemouthed, screw-capped plastic
container for disposal. Deliver the sample to the lab as
soon as you can, preferably within two hours, as
infections, especially sensitive bacteria, may go extinct
with a longer delay [23].
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Figure no 1: Sample container

Microscopic examination: The presence of epithelial
cells, neutrophils, and polymorphs in pus cells.

Sample Processing: The direct gram stain and typical
loop procedure were used to the sputum samples.
Sputum was cultured on Blood Agar, MacConkey Agar,
and Nutrient Agar. Overnight, plates were incubated at
37 °C.

Gram stained smear results were interpreted using
microscopic observations of microorganisms, pus cells,
and epithelial cells. The Bartlett grading system was
used to evaluate the quality of expectorated sputum
samples. The average number of epithelial and pus
cells were counted in 20 to 30 low power fields (LPF),
which is how the overall score was determined. The
pus cells and epithelial cells were seen under a
microscope.

A sputum sample that has been contaminated by
saliva is considered to be unacceptable if the final
score is less than or equal to zero. Sputum sample was
regarded to be acceptable if the final score was 1 or
higher [24].

Table no 1: Bartlett’s Criteria

Number of neutrophils / 10X LPF GRADE

<10 0

10-25 +1

>25 +2

Presence of mucus +1

Number of Epithelial Cells / 10 X LPF

10-25 -1

>25 -2

TOTAL SCORE

Each bacterial isolate was generated according to the
Clinical Laboratory Standards Institute's published
instructions for susceptibility testing protocols.

3. Results
3.1 Identification of bacteria

The typical colony morphology, pigment production,
sugar fermentation (lactose fermenter and non-lactose
fermenter), Gram staining, oxidase test, catalase test,
oxidative fermentation test (for Pseudomonas
aeruginosa), and biochemical tests were all used to
identify the organisms.

3.2 Isolation

In the bacteriological laboratory, all clinical specimens
were received and cultured on Nutrient Agar, Blood
Agar, and MacConkey Agar. The plates were incubated
at 37 °C for 14 to 28 hours.

3.3 Colony Characteristics

Colony of klebsiella on MacConkey agar plates: Due to
the lactose fermentation, colonies were large, mucoid,
dome shaped and sticky pink in color.

Colony of Klebsiella on blood agar colonies were non-
hemolytic, show gamma hemolysis colonies of
Pseudomonas aeruginosa characteristics on blood agar
colonies are grey and moist and it produce beta
hemolytic.

Colony of Pseudomonas aeruginosa characteristics on
MacConkey agar, It produce pale non-lactose
fermenting colonies.

Colony of Pseudomonas aeruginosa characteristics on
nutrient agar:-Colonies showing greenish coloration
due to production of Pyoverdin pigment and it
produces large, opaque, irregular colonies with
metallic sheen and distinctively fruity odour.

Colony of Escherichia coli characteristics on
MacConkey agar:-It produces moist, flat and pink
colonies due to lactose fermentation.

Figure 2 : Bacterial colony of Klebsiella pneumonia
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Figure 4: Bacterial colony of Escherichia. coli

Using Gram stain, biochemical testing, and an
antibiotic sensitivity test, identification was completed.
Gram Staining - Mackie and McCartney; practical
medical microbiology 14th edition - 2021): 45:796
Gram staining is one of the special and differential
staining of microbiology, discovered by Danish
Bacteriologist Hans Christian Gram (1882) who
identified by causing pneumonia.

Biochemical Tests - Various tests were performed,
including MR, Indole, Urease, Citrate, and Triple Sugar
Iron (TSI). Low levels of H2S were found by the TSI
test. If sugar was fermented and gas was created after
a heavy inoculum was streaked over the slope's
surface and pierced into the butt during a 24-hour
aerobic incubation at 37 °C, the reaction was positive.
Klebsiella pneumonie, (A/A). However, no H:S was
created.

Oxidative fermentation (OF) test: Hugh and leifson
OF test differentiates between fermenters and non-
fermenters (that utilize sugars oxidatively).

Result: Oxidative for pseudomonas (figure no 5)
Fermentative for Enterobacteriaceae (figure no 6)

Figure 5 : OF Test for Pseudomonas

Figure 6 : OF Test for Klebsiella pneumoniae
Aeruginosa

In our study involved the analysis of 1503 sputum
samples, out of which 108 samples showed positive
results indicating bacterial growth, while the
remaining samples demonstrated no bacterial growth
or normal flora. The quality of sputum was accessed
using the Bartlett’s methods.

Out of 108 samples 65(60.18%) were IPD patients
and 43(39.81%) were OPD patients. Bacterial infection
was more in males 71(65.74%) than females
37(34.25%). The most common age group 60 - 79
years[table no 3]. Out of 108 samples, Klebsiella
pneumoniae (45) was the most common isolated
organism followed by Pseudomonas spp (37),
Escherichia. coli  (23), Coagulase  negative
staphylococcus (2), Acinetobacter spp (1) [graph no. 2 ]
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In Klebsiella pneumoniae the high sensitivity were seen
in colistin (100%), tigecycline (100%), imipenem
(91.11%), meropenem (92%), doripenem (92%)
[graph no. 3].

In Pseudomonas the high sensitivity were seen in
colistin (100%), imipenem (97.29%), meropenem
(94.59%), piperacillin/ tazobactum (95%), doripenem
(94%) [graph no. 4].

In Escherichia coli the high sensitivity were seen in
colistin (100%), tigecycline (100%), imipenem
(95.5%), amikacin (95.3%), meropenem (91.30%)
[graph no. 5].

In CONS the 100% sensitivity in gentamicin,
linezolid, vancomycin, amikacin and teicoplanin [graph
no. 6].

Table no 2 :- Distribution of patients in IPD and OPD

S.No Wards NUMBER PERCENTAGE
1. IPD 65 60.18%
OPD 43 39.81%

Table 3 :- Showing distribution according to age-wise

Sensitivity pattern of Klebsiella(Gram negative bacteria)

100.00% 1/
80.00% “
60.00% 4‘
40.00% 4‘
20.00% T
0.00% +=r

Percentage

= Klebsiella sensitivity

Tigecycline
Netilimycin

Cefoparazone +..

Antibiotics

Graph 3:- Shows sensitivity pattern of Klebsiella
pneumoniae

Sensitivity pattern of Gram negative Bacteria

100.00% g @
80.00% }
60.00% TR
Percentage 2
i1
g

40.00%
20.00%

0.00%
m Pseudomonas sensitivity

W E.coli sensitivity

Doxycycline N

Levofloxacin
Cefoparazone +..

Tobramycin |

Antibiotics

S.NO AGE(YEAR) NUMBER PERCENTAGE Graph 4:- Shows sensitivity pattern of gram negative
1 0-19 6 5.5% bacteria
2 20-39 19 17.59%
3 40-59 27 25% coagulase negative staphylococcus Sensitivity(Gram positive
4 60-79 51 47.2% bacteria
5 80-99 5 4.6% )
100% 7 M
80% o) ) |
Percentage igfﬂ H i) . .
Percentage distribution according to the 20% EH‘[ H ﬂ; HHF
0% ARt B o s e 2

gender.

B MALE ®FEMALE

Graph no 1:- Percentage distribution of gender

Percentage distribution of organisms
M Klebsiella Pneumoniae M Pseudomonas M E. coli M CONS m Actinetobacter spp

% 1%

Graph no 2:- Percentage distribution of organisms

DO coagulase negative staphylococcus
Sensitivity

Linezoid

Cefoxitin
Clindamycin

Ciprofloxacin
Amikacin

Doxycycline
Erythromycin
Gentamicin
Vancomycin
Levofloxacin
Teicoplanin

Antibiotics

Graph 5:- Shows sensitivity Pattern of Coagulase
negative Staphylococcus aureus

4., Discussion

The objective of the current study was to assess the
most prevalent microorganism and examine the
sputum samples antibiotic susceptibility patterns.
There were 108 instances included in the study in all.
For the Department of Microbiology at Era's Lucknow
Medical College & Hospital, patient samples were
collected through OPDs and IPDs.

The other objectives were:-

1. To isolate and identify the common organisms from
sputum samples.

2. To determine the antimicrobial
pattern of the various isolated organisms.
In the present study males (65.74%) were more
affected than females. The finding is in accordance
with Akansha et al[25] (73.4%) and in contrast with

susceptibility
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Dhivya G et al[24] (59%) males were affected than
females. Males were affected more frequently than
females due to the fact that men engage in outside
activities and professions more frequently than
women. The danger of infection is increased by these
pursuits and careers.

In our study the highest percent in age between 60
- 79 years and is comparable to Haroon [27] study the
highest percent in age between 55 - 65 years and
similarly study done by Haider et al [25] the highest
percentage between 50 - 60 years. Weaker immune
system was the root of the problem.

Regarding the organism isolated from sputum
culture in our study, commonest isolate obtained in the
study were Klebsiella pneumoniae, Pseudomonas
aeruginosa, Escherichia coli . Which is similar to the
Raghubanshi et al[28] Klebsiella pneumoniae,
Pseudomonas aeruginosa, Escherichia coli,
Acinetobacter spp, Staphylococci. In Nithya Chinnusamy
et al[29] study Klebsiella pneumoniae, Pseudomonas
spp, Staphylococcus aureus. The hospital's microbial
profile, which in turn depends on the kind of
procedure being performed there and the patient
profile—which includes a higher number of OPD and
IPD patients as well as post-surgical patients—was the
cause of the most frequent isolates in hospital acquired
infections (HAI) patients. Additionally, in surgical
patients.

In our study gram positive antimicrobial
susceptibility pattern observe in a hospital for
Klebsiella pneumoniae was in case of sensitivity to
100% in colistin, doripenem followed by meropenem
(91.11%), imipenem (92%), piperacillin - tazobactum
(89%), amikacin (84%). Whereas Raghubansiet al.,[28]
showed the high sensitivity to Imipenem (86.9%),
amikacin (83.63%) and gentamicin (71.51%) and high

resistance to ampicillin (97.53%), amoxycillin -
clavulanic acid (97.53%), ciprofloxacin (71.6%),
cotrimoxazole (58.14%), ceftriaxone (58.92%),

cefotaxime (52.89%) were moderately effective%. The
study conducted by Debnath S et al,[30] Klebsiella was
sensitive to amikacin, imipenem, gentamyci,
levofloxacin, ciprofloxacin, piperacillin and this
association was statistically significant.

In our study Pseudomonas, second common
organism, also an important causative agent for
nosocomial infection, was found to be sensitive to
doripenem (94%), imipenem (97.59%), meropenem
(94.59%), tobramycin (89.18%), amikacin (94.59%),
gentamicin (94.59%). Followed by cefepime (67.56%),
ceftriaxon (62.16%). The other study of Debnath[30]
study Pseudomonas aeruginosa was mainly sensitive to
piperacillin, gentamicin and amikacin.

In another study done in Pakistan on resistance[31]
patterns of Pseudomonas species isolated from burn
patients demonstrated resistance towards gentamicin
(92.85%) and ceftazidime (71%). In our present study
resistance were amoxycillin - clavulanic acid (100%),
doxycycline (100%) , ceftriaxone (37.9%), levofloxacin
(29.72%).

In our study Escherichia coli is sensitive to meropenem
(100%), imipenem (100%), colistin (100%),
tigecycline (100%) and doripenem (100%) and
resistant to levofloxacine (43.47%), cefepime
(34.78%), ceftriaxone (30.43%). In similar study of
Haider et al.,[25] amikacin and imipenem both showed
great sensitivity, while ACM, CTX, and CRO showed
significant resistance.

In the study conducted by Ashish[32] the
sensitivity to ertapenem (72.91%), imipenem
(85.41%), tigecycline (70.83%), amikacin (62.4%).And
a another five year retrospective study done in
Camboodia[33]on Escherichia coli showed high
resistance to ampicillin (96%) and cotrimoxazole
(86%).

In our study shows that the gram positive bacteria
were highly sensitive for vancomycin (100%),
gentamycin (100%), linezoid (100%). And a study
done by Raghubanshi et al,[28] Vancomycin was
observed to be 100% effective but this is only used for
gram positive bacteria. Similarly in a study done by
Oberoi et al,[34]. Vancomycin seemed to be 92.7%
effective.

In the study of Nasim O[35] the Acinetobacter
species were extremely resistant to the antibiotics
amikacin and ciprofloxacin, somewhat resistant to the
antibiotics  piperacillin/tazobactum, and very
susceptible to the antibiotic colistin. Piperacillin,
gentamycin, amikacin, netilmicin, colistin, levofloxacin,
ciprofloxacin, and doxycycline were all highly
ineffective against the Acinetobacter species in our
study.

Conclusion

® In the present study the bacteriological laboratory
received 1503 sputum samples from patients who
were thought to have bacterial illnesses and
processed them for culture. 108 (100%) of the
sputum samples tested positive for bacterial
growth. .

®  From sputum samples of individuals with upper or
lower respiratory infections, Klebsiella
pneumoniae was the most frequently isolated
organism (41.6%), followed by Pseudomonas
aeruginosa and Escherichia coli.

®  Sputum samples were isolated frequently from
patients who were male (65.74%) and from those
who were between the ages of 60 and 79 (47.2%).

® The most sensitive drugs were imipenem,
meropenem, piperacillin - tazobactum
combination and gentamicin, colistin and
doripenem.

® The Gram positive bacteria Coagulase Negative
Staphylococcus most sensitive drugs were
vancomycin, linezoid, teicoplanin, amikacin. In
Acinetobacter most sensitive drug was colistin.

® To reduce the inappropriate use of antibiotics,
proper diagnosis, identification of the causing
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agents, and knowledge of their antimicrobial
sensitivity pattern were crucial. The results of this
investigation and other comparable studies are
sufficient to describe the majority of the

antimicrobials.

® It was useful for choosing an empirical course of
treatment while waiting for the results of the
patient's antimicrobial susceptibility tests.

® A study also emphasises the need for every
hospital establishment to have a periodic
antibiogram.

References

[1] Reid PT, Innes JA. Respiratory disease. Davidson's
Principles and Practice of Medicine. 2010;:641-730.

[2] Garcia-Vazquez E, Marcos MA, Mensa ], de Roux A,
Puig ], Font C, et al. Assessment of the usefulness of
sputum culture for diagnosis of community-acquired
pneumonia using the port predictive scoring system.
Archives of Internal Medicine. 2004;164(16):1807.

[3] Ziyade N, Aksu B, Yagci A. Value of washed sputum
samples in children with lower respiratory tract
infections. Pediatrics International. 2009;51(3):438-
40.

[4] Morgan D. Manual of Clinical Microbiology (6th
EDN) edited by Patrick R. Murray, Euen J]. Baron,
Michael A. Pfaller, Fred C. Tenover and Robert H.
Yolken ASM press, 1995. $98.00 HBK (XXIII + 1482
pages) ISBN 1 55581 086 1. Trends in Microbiology.
1995;3(11):449-50.

[5] Ewig S, Schlochtermeier M, Goike N, Niederman MS.
Applying sputum as a diagnostic tool in pneumonia.
Chest. 2002;121(5):1486-92

[6] E.C, J. PF, A. R, ]J. GF-GE, J. GF-M, M. M, et al.
Usefulness of sputum culture for diagnosis of
bacterial pneumonia in HIV-infected patients.
European Journal of Clinical Microbiology &
Infectious Diseases. 2002;21(5):362-7.

[7] Bartlett ]G, Mundy LM. Community-acquired
pneumonia. New England Journal of Medicine.
1995;333(24):1618-24.

[8] Mandell,L.A;  Wunderink,R,G.;Anzueto,A.Infectious
Diseases Society of American/American Thoracic
Society consensus guidelines on the management of
community acquired pneumonia in adults. Clin
Infect Dis. 2007, 44, S27-S72.

[9] Noble MA. Bailey and Scott’'s Diagnostic
Microbiology, Eleventh Edition. Betty Forbes, Daniel
F. Sahm, and Alice S. Weissfeld. St. Louis, MO: Mosby,
2002, 1069 pp. ISBN 0-323-01678-2. Clinical
Chemistry. 2002;48(10):1816.

[10] Garcia-Vazquez E, Marcos MA, Mensa ], de Roux A,
Puig ], Font C, et al. Assessment of the usefulness of
sputum culture for diagnosis of community-acquired
pneumonia using the port predictive scoring system.
Archives of Internal Medicine. 2004;164(16):1807.

[11] About  Antimicrobial = Resistance  Antibiotic.
Antimicobial Resistance
CDC.2017.http://www.cdc.gov/drugresistance/abo
uthtm.

[12] Kanungo R. Jawetz, melnick, &amp; adelberg’s
medical microbiology: Edited by Brooks GF, Butel JS,
Morse SA: International Edition; 22nd edition, 2001,
Lange Medical Books/McGraw - Hill, New York.

Indian  Journal of  Medical
2002;20(4):231.

[13] Pattanayak C, Patanaik S, Datta P, Panda P. A study
on antibiotic sensitivity pattern of bacterial isolates
in the intensive care unit of a tertiary care hospital
in Eastern India. International Journal of Basic
&amp; Clinical Pharmacology. 2013;2(2):153.

[14] CDC. Antibiotic Resistance Threats in the United
States 2013. USA: US Department of Health &
Human Services. Centers for Disease Control and
Prevention. 2013. Pp.22-50.

[15] Bartlett, ].G; Mundy, L.M. Community-acquired
pneumonia. N Engl ] Med. 1995, 333, 1618-24.

[16] Mandell,L.A;  Wunderink,R,G.;Anzueto,A.Infectious
Diseases Society of American/American Thoracic
Society consensus guidelines on the management of
community acquired pneumonia in adults. Clin Infect
Dis. 2007, 44, S27-S72.

[17]Noble MA. Bailey and Scott's Diagnostic
Microbiology, Eleventh Edition. Betty Forbes, Daniel
F. Sahm, and Alice S. Weissfeld. St. Louis, MO: Mosby,
2002, 1069 pp. ISBN 0-323-01678-2. Clinical
Chemistry. 2002;48(10):1816.

[18] Garcia-Vazquez E, Marcos MA, Mensa ], de Roux A,
Puig ], Font C, et al. Assessment of the usefulness of
sputum culture for diagnosis of community-acquired
pneumonia using the port predictive scoring system.
Archives of Internal Medicine. 2004;164(16):1807.

[19] About  Antimicrobial = Resistance  Antibiotic.
Antimicobial Resistance CDC.2017.http://
www.cdc.gov/drugresistance/about.htm.

[20] Kanungo R. Jawetz, melnick, &amp; adelberg’s
medical microbiology: Edited by Brooks GF, Butel JS,
Morse SA: International Edition; 22nd edition, 2001,
Lange Medical Books/McGraw - Hill, New York.
Indian ~ Journal  of  Medical  Microbiology.
2002;20(4):231.

[21] Pattanayak C, Patanaik S, Datta P, Panda P. A study
on antibiotic sensitivity pattern of bacterial isolates
in the intensive care unit of a tertiary care hospital
in Eastern India. International Journal of Basic &amp;
Clinical Pharmacology.2013;2(2):153.

[22] Bolaji, A.S; Akande, 1.0, Iromini, F.A; Adewoye,
S.0;0pasola 0.A. Antibiotic resistance pattern of
bacteria spp isolated from hospital waste water in
Ede South Western, Nigeria. Eur. ] Exp Bio. 2011, 1, 4,
66-71.

[23] Mackie and McCartney; practical
microbiology 14thedition - 2021.

[24] Akansha R, Archana S, Gaganpriya P; Diagnostic
Value of Sputum Gram'’s Stain and Sputum Culture in
Lower Respiratory Tract Infections in a Tertiary
Care Hospital IntJ.Curr.Microbiol.App.Sci (2017)
6(7): 4310-4314.

[25] Haider N , Luma,HaiderA.Bacteriological Profile and
Antibiogram of Bacteria in Sputum Culture of Iraqi
Patients: A retrospective study. Ibn Al-Haitham Jour.
For Pure & Appl. Sci.2021;34(3).

[26] Dhivya G, R Prabha, Pramodhini S, Joshy M Easow.A
bacterial and fungal profile of sputum samples in a
tertiary care hospital in Puducherry;2021,8-1.

[27] Haroon, U, Iftikhar. A Pattern OF Sputum
Bacteriology in Acute Exacerbations of Chronic
Obstructive Pulmonary Disease. ] Enam Med Coll.
2018,8,80-84.

[28] Raj R, Bal M. Bacteriology of Sputum Samples: A
Descriptive Cross-sectional Study in a Tertiary Care

Microbiology.

medical

7| Int. ]. Med. & Allied Health Sci. Vol. 03, Issue 01 (Jan-Mar 2023)



Esha Gupta et. al.

A Study of Bacteriological Profile and Antimicrobial Susceptibility Pattern...

Hospital JNMA; ] Nepal Med Assoc2020
Jan;58(221):24-28.

[29] Chinnusamy N, Dillirani V, Vijayalaksmi. A Study on
Bacteriological Profile and Antimicrobial
Susceptibility Pattern of Sputum Samples in Patients
with Lower Respiratory Tract Infections a Tertiary
Care Hospital; Indian general microbiology;
2016,3(27-30).

[30]D Shubhaleena;Antibiotic sensitivity pattern of
bacterial isolates from sputum samples of admitted
patients with acute lower respiratory tract
infections in a tertiary care teaching hospital of
Tripura: a hospital record-based 2022;9(2).DOL:
10.18203/2319-2003.ijbcp20200167.

[31]Jahangir S, Rehman M, Munir MK, Rehman §,
Rehman . Identification and drug susceptibility
pattern of pathogenic bacterial species among burn
patients. Pak ] Med Health Sci. 2017;11(2):698-702.

[32] Ashis, K.; Payodhi, D. Spectrum of Antimicrobial
Sensitivity of Escherichia Coli in Sputum in a
Tertiary Medical Centre in Kolkata, West Bengal, 7
Years’ Experience. Int ] Contemp Med Res. 2017, 4,
2177-2180.

[33] Moore CE, Sona S, Poda S, Putchhat H, Kumar V,
Sopheary S, et al. Antimicrobial susceptibility of
uropathogens isolated from Cambodian children.
Paediatr Int Child Health. 2016;36(2):113-7.

[34] Oberoi A, Aggarwal A. Bacteriological Profile,
Serology and Antibiotic Sensitivity Pattern of Micro-
organisms from Community Acquired Pneumonia. JK
Science. 2006 April-June;8(2):79-82.

[35] Nasim O, Zainab R, Syeda M;Bacteriological profile
and antimicrobial susceptibility pattern of sputum
samples in patients presenting to the pulmonary
ward of a tertiary care hospital of Peshawar; journal
of rehman medical institute; 2018,4(2).

8| Int. ]. Med. & Allied Health Sci. Vol. 03, Issue 01 (Jan-Mar 2023)



