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Abstract: Objective: Aim of the present study is to determine the bacteriological profile of pus samples and their antibiotic
susceptibility pattern in patients attending a tertiary care hospital in Kolkata, West Bengal. Materials and methods: The present study is
a prospective study done in a tertiary care hospital in Kolkata. The study was done for a period of one year. Pus samples received for
diagnostic Microbiology was subjected to culture and antibiotic susceptibility testing. Results: Our study showed that out of the 690 pus
samples received in the Microbiology Department, 442 were culture positive (64.05%). Out of them, Klebsiella pneumoniae was found to
be the most predominant organism (29.05%), followed by Escherichia coli (21.5%), Pseudomonas aeruginosa (18.16%,), Staphylococcus
aureus (17.6%), Enterococcus species (10.6%) and Acinetobacter species (3.63%). Conclusion: The changing antimicrobial resistance
pose a challenge in treating the pyogenic infections. Microbiological analysis and antimicrobial susceptibility of pus isolates serve as a
useful tool for judicial and appropriate use of antibiotics. This can minimize the emergence of drug resistant strains in future.
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1. Introduction due to the insufficient treatment options available. India
faces one of the world's greatest burdens of drug-resistant

Pyogenic infections are characterized by local inflammation ~ Ppathogens.[6]

associated with pus formation.[1] These infections are . . . .
generally caused by one of the pyogenic bacteria. Routine surveillance is therefore essential for constant

monitoring of antimicrobial resistance pattern in clinically
Pus is a collection of the white or yellow fluid, formed at the ~ important pathogens.

site of inflammation during an infection. It is made up of
dead tissue, white blood cells and damaged cells.[2] The present study aims to highlight the bacteriological
profile of the pus samples and their sensitivity patterns to
The occurrence of wound infections depends on multiple different antibiotics that will help the clinicians to provide
factors, like the host defense mechanism, microbial load and an effective and rational treatment.
condition of the wound.[3] Effective treatment of wound
infections depend upon the proper understanding of  Setting: A cross-sectional study with secondary data
causative pathogen, pathophysiology of the infection process  collection was done in a tertiary care hospital in Kolkata.
and pharmacology of the therapeutic agents.
Duration: The study was done for a period of one year from
Antibiotics are widely used for therapeutic and prophylactic ~ 1st December, 2023 to 30th November, 2024.
purposes, but their irrational use in patients has led to a Pus samples received by the Microbiology Department were
surge in antibiotic resistance.[4] Infections from resistant  processed and identified using standard protocols.
organisms are linked to increase mortality and economic
loss.[5] Sampling methods: Secondary data collection from register
taking all patients between 01.12.2023 to 30.11.2024 (Total
Antimicrobial resistance (AMR) especially in Gram enumeration).
Negative bacteria have emerged as a significant public
health problem throughout the world. This concern is mainly
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Sample size calculation:
The sample size was calculated after studying the prevalence
of risk factors from various studies and taking their average,
which was 50%. The sample size was estimated at 5% level
of significance with an allowable error of 5%, using the
following formula:

n=(za)’pq/L?
Where,
n= Sample size, p= Prevalence, q= (p-1), L= Allowable
error, Z Alpha=Z70.05=1.96

So,

p=0.51
q=0.49
L=0.05

So, nis (1.96 x 1.96 x 0.51 x 0.49) / (0.05 x 0.05) = 384

However, we took all the patient data from 01.12.2023 to
30.11.2024 (Total enumeration).

Inclusion criteria:
Pus samples (both in-patient and out-patient) received in the
Microbiology Department for a period of one year.

Exclusion criteria:

Samples other than pus (blood, urine, body fluids) were not
accepted for this study.

Collection and processing of samples.

Collection and processing of samples:

All the pus samples received in the Department of
Microbiology were processed. Microscopical examination
was done for the presence of pus cells, RBC, bacteria or any
yeast. These samples were then inoculated in Blood agar,
Mac conkey agar and Chocolate agar and finally incubated
at 37 degree Celsius in aerobic conditions for 24 hours.

The plates were examined the next day, the colony count
was noted as Scanty, Moderate growth or Heavy growth, the
colony morphology was noted, Gram stain was performed
for each colony, Catalase and Oxidase tests were done and
then biochemicals were put up for further identification.
Antibiotic susceptibility testing was carried out by Kirby-
Bauer disc diffusion method.Vancomycin susceptibility was
carried out by E-strip method for Staphylococcus and
Enterococcus.

The biochemicals were read the next day along with the
antibiotic sensitivity plate. Zone of inhibition of each drug
was measured with calipers and final report was released
according to the CLSI guidelines.

For Gram negative organism, drugs used were Penicillin,

Ampicillin, Cefoxitin, Amoxycillin-Clavulanic  acid,
Piperacillin-Tazobactam, Cefoperazone-Sulbactam,
Cephalexin, Cefuroxime, Cefixime, Cefotaxime,

Ceftazidime, Ceftriaxone, Cefepime, Aztreonam, Imipenem,
Meropenem, Ertapenem, Gentamicin, Amikacin, Netilmicin,
Ciprofloxacin, Levofloxacin, Ofloxacin, Moxifloxacin,
Doxycyline, Tetracycline, Tigecyclin and Cotrimoxazole.

Reporting was done after reading the zone size of each drug,
following the CLSI guidelines.

Data Collection
The data was collected and analysed using Microsoft Excel
sheet and other statistical softwares.

2. Results

Table 1
Percentage of distribution (%)
128 (28.95%)
95 (21.5%)
80 (18.09%)
78 (17.64%)
45 (10.18%)
16 (3.61%)

Organism isolated
Klebsiella pneumoniae
Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus
Enterococcus species
Acinetobacter species

Table 2
Gender No. of patients (%)
Male 386 (55.96%)
Female 304 (44.04%)
Table 3
Age group involved | Percentage of distribution (%)
<20 years 13 (1.88%)
21-40 years 283 (41.01%)
41-60 years 196 (28.4%)
61-80 years 184 (26.66%)
>81 years 14 (2.02%)

Table 4: Antibiotic sensitivity pattern of Klebsiella

pneumoniae
Sensitivity Sensitivity
Antibiotic group percentage (%) | percentage (%)
(Icy) (IPD/OPD))

Fluoroquinolones 33.3% 40%
Aminoglycosides 66.7% 80%
Tigecycline 100% 100%
Carbapenems 33.3% 60%
Cefoperazone-Sulbactam 33.3% 60%
Piperacillin-Tazobactam 33.3% 78%
Colistin 98% 100%

Table S: Antibiotic sensitivity pattern of Escherichia coli

Drugs used: Sensitivity Sensitivity
For Gram positive organisms, drugs used were Penicillin, Antibiotic group percentage (%) | percentage (%)
Ampicillin,  Cefoxitin, Amoxycillin-Clavulanic  acid, acu) (IPD/OPD))
Cephalexin, Cefuroxime, Cefotaximee, Cefepime, Fl“‘?mquimk?“es 12.5% 44.4%
Erythromycin, Azithromycin, Clindamycin, Vancomycin, Aminoglycosides 87.5% 100%
Linezolid, Teicoplanin, Daptomycin, Ciprofloxacin, C];ie;;iiﬁs 2;2 ?;’ 71;)(;2//"
. . . . . 0 . 0
Iffg;f;giic;m, Ofloxacin, Doxycyline, Tetracycline and C§ fopergzpne-Sulbactam 37 5% 66.7%
’ Piperacillin-Tazobactam 40% 86%
Colistin 100% 100%
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Table 6: Antibiotic sensitivity pattern of Pseudomonas

aeruginosa
Sensitivity Sensitivity
Antibiotic group percentage (%) | percentage (%)
(ICU) (IPD/OPD))

Fluoroquinolones 71.4% 60%
Aminoglycosides 85.7% 60%
Minocycline 100% 100%
Carbapenems 85.7% 80%
Cefoperazone-Sulbactam 85.7% 60%
Piperacillin-Tazobactam 85.7% 60%
Colistin 100% 100%

Table 7: Antibiotic sensitivity pattern of Staphylococcus

aurcus
Sensitivity Sensitivity
Antibiotic group percentage (%) | percentage (%)
(cu) (IPD/OPD))

Fluoroquinolones 0% 20%
Aminoglycosides 50% 100%
Tigecycline 100% 100%
Vancomycin 100% 80%
Teicoplanin 100% 100%
Linezolid 100% 100%
Oxacillin 0% 60%
Cotrimoxazole 100% 80%

Table 8: Antibiotic sensitivity pattern of Enterococcus

species
Sensitivity Sensitivity
Antibiotic group percentage (%) | percentage (%)
(ICU) (IPD/OPD))

Fluoroquinolones 0% 25%
High level Gentamicin 0% 50%
Tigecycline 100% 100%
Linezolid 100% 75%
Vancomycin 20% 100%
Teicoplanin 20% 75%
Penicillin 0% 50%
Amoxycillin-clavulanic acid 0% 50%

Table 9: Antibiotic sensitivity pattern of Acinetobacter

species:
Sensitivity Sensitivity
Antibiotic group percentage (%) | percentage (%)
(cu) (IPD/OPD))
Fluoroquinolones 60% 100%
Aminoglycosides 20% 100%
Tigecycline 42.9% 100%
Carbapenems 40% 80%
Cefoperazone-sulbactam 11.6% 100%
Cotrimoxazole 50% 0%

Colistin 100% 100%
Minocycline 28.6% 100%

3. Discussion

Pyogenic infections are usually associated with local and
systemic infections and lead to pus formation.

Gram negative bacteria such as Klebsiella pneumoniae,
E.coli, Pseudomonas aeruginosa, Acinetobacter species and
Gram-positive bacteria like Staphylococcus aureus and
Enterococci are the common causative agents.[7]

In this study, the predominant pathogens were Gram
negative bacteria (72.34%). This was in accordance with a
study done by Shama et al [8], which also showed the
predominance of Gram-negative bacteria.

This was also in accordance with a study done by Swati et al
[9] in which Gram-negative bacteria were mostly isolated.

Similarly, predominance of Gram-negative bacteria
(85.05%) in wound swabs has been shown in a study done
by Kemebradikumo Ponder et al [10] conducted in Nigeria.

Regarding age distribution in the current study, the
maximum number of pus samples came from the age group
21-40 years (43.82%).

This result is comparable with that of Rashid et al[ll],
where the main age group affected was 21-40 years (41.2%)

In our study, the Male: Female ratio was 1.27:1. This result
has been corroborated by a study done by Bashir et al[12],
where the ratio was 1.2:1.

According to the present study, Klebsiella species was found
to be the most common pathogen isolated among the pus
samples (29.05%). This is in accordance with a study done
by Krishnamurthy et al [13], where Klebsiella pneumoniae
was the predominant organism isolated (34.46%).

Among the Gram-positive organisms, the percentage of
Staphylococcus  aureus isolated was 17.6%. This
corroborates with the study done by Mita et al [14], where
the percentage of Staphylococcus aureus isolated was
22.9%.

Klebsiella isolated was found to be resistant to many drugs,
only being 100% sensitive to Tigecycline, followed by
Colistin. This is in accordance with a study done by Nand
Kishore et al [15], which showed a high sensitivity to
Tigecycline (87%) and Colistin (92%) respectively.

Acinetobacter species isolated especially from the samples
received from Intensive Care Unit (ICU) were found to be
highly drug resistant. [16]

Pseudomonas aeruginosa isolated from the pus samples were
mostly sensitive to Carbapenems and Colistin. [17]

According to our study, Staphylococcus aureus was highly
sensitive to Linezolid (100%), Vancomycin and Teicoplanin.
Another similar study done by Kumar et al shows high
sensitivity to Linezolid (91.7%.) [18]

Similar study done by Murugesan et al showed
Staphylococcus aureus is highly sensitive to Vancomycin
(94.25%).[19]

Enterococcus species isolated from pus samples were found
to be highly sensitive to Linezolid. This is similar to a study
done by Jabbari Shiadah et al which also showed a high
sensitivity of Enterococcus to Linezolid. [20]

Volume 14 Issue 10, October 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net

Paper ID: SR251011152915

DOI: https://dx.doi.org/10.21275/SR251011152915

641


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

Our study showed existence of drug resistance to multiple
antibiotics in Klebsiella pneumoniae, Escherichia coli,
Staphylococcus  aureus,  Pseudomonas  aeruginosa,
Acinetobacter species and Enterococcus species isolated
from pus samples.

Hence, formulation of antibiotic policies and proper
infection control measures should be considered essential for
the management of patients. [21]

4. Conclusion

Knowledge about the bacteriological profile of pus samples
and their antibiotic susceptibility pattern can serve a s a
useful tool for the clinicians to start an appropriate
treatment. Since the frequency of multiple drug resistance
among both Gram positive and Gram-negative bacteria is
high, therefore, proper antimicrobial stewardship is required
in Hospitals.

This will not only benefit the patients, but also assist the
clinicians in selecting the appropriate antibiotics, help in de-
escalation of antibiotics and reduce the risk of emergence of
the multidrug resistance.

References

[1] Murugesan kradha R.S, Vijayan H. Study on
Antibiotic susceptibility testing against pyogenic
organisms from wound infection. Int.J. Pharm Sci Rev
Res 2017;45(1):262-5

[2] Bindu D, Chitralekhasai Kumar, Kiran M, Praveena R,
[llamani V. Bacterial profile and Antibiotic Resistance
pattern of aerobic Gram-Positive bacteria isolated from
pus sample. Res J Pharm, Biochem Sci 2014;5(5):643-
6

[3] Gomatheswari SN, Jeyamurugan T. Bacteriological
profile and the antibiotic susceptibility pattern of
microorganisms isolated from pus/wound swab isolates
in patients attending a tertiary care hospital in South
India. Int.J.Curr Microbio Appl Sci 2017;6(10):1405-

13

[4] Veeraghavan B, Waliak, Antimicrobial susceptibility
profile and resistance mechanism of Global
Antimicrobial ~ Resistance  Surveillance  system

(GLASS) Indian J Med Res 2019;149(2):87-96

[5] Vasoo S, Barreto JN, Tosh PK, Emerging issues in
Gram Negative bacterial resistance: an update for the
practicing clinician Mayo Clin Proc 2015;90(3):395-
403

[6] Dixit A, Kumar N, Kumar S, Trigun V. Antimicrobial
resistance: Progress in the decade since emergence of
New Delhi Metallo beta lactamase in India. Indian J
Comm Med.20191;44(1):4

[71 Sundararajan Thangavel Gomathi Maniyan S Vijaya C
Venkateswaran. A study on aerobic bacteriological
profile and antimicrobial susceptibility pattern of
isolates from pus samples in a tertiary care hospitl; Int
J Bioassays 2017603531720

[8] Mary Sharma Kulandhawel Murugesan Hridhya
Vijayan. Isolation, identification and antibiotic
sensitivity pattern of pyogens from pyogenic
pathogens. Biomed Pharmacol 20181114638

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Swati Duggal P K Khatri R S Parihar Rajat Arora.
Antibiogram of various bacterial isolates from pus
samples in a tertiary care centre in Rajasthan. Int J Sci
Res 201545158084

Ponder K Fente BG Oladepo O. Current microbial
isolates from wound swabs, their culture and
sensitivity pattern at the Niger Delta University
Teaching Hospital, Okolberi, Nigeria Tropical
Medicine and Health. 2013;41(2):49-
53.doi:102149/tmh2012-14

Rashid A Chowdhury, A.Rehman, S.HZ Begum S.A
and Muzzam, n (2007). Infections by Pseudomonas
aeruginosa and antibiotic resistance pattern of the
isolates from Dhaka Medical College Hospital,
Bangladesh Journal of Medical Microbiology, 1.48-51
Bashir, Deeba and Thokar, Manzoor & Fomda, Bashir
& Bashir, Gulnaz and Zahoor, Danish & Ahmad,
Shabir & S. Toboli, Abubaker (2011). Detection of
metallobetalactamase (MBL) producing Pseudomonas
aeruginosa at a tertiary care hospital in Kashmir.
African Journal of Microbiology Research. 5.164-172
Characterization and resistance pattern of bacterial
isolates from pus samples in a tertiary care hospital,
Karimnagar. (Dr. Krishnamurthy Sirigadha, Dr. Amar
C Sajjan, MS Swetha, Dr. Shalini S)

Bacteriological profile of pus samples and their
antibiotic susceptibility pattern. Mita D Wadekar,
Satish JV, Jayashree, Pooja C

Study of Colistin and Tigecyline sensitivity for
Carbapenem  resistant  isolates of  Klebsiella
pneumoniae (CRKP) patients in the Intensive Care
Unit (ICU) of HIMS, Dehradun, Uttarakhand. Nand
Kishore, Barnali Kakti, Sushant Khanduri.

Cai Y, Chai D, Wang R, Liang B, Bai N. Colistin
resistance of Acinetobacter baumannii clinical reports,
mechanisms and  antimicrobial  strategies. J
Antimicrobial Chemother 2012 Jul;67(7):1607-15, doi
10.1093/jac/dks084. Epub 2012 March 22. PMID :
22441575

Frequency and antibiogram of multidrug resistant
Pseudomonas aeruginosa in a tertiary care hospital in
Pakistan. Lubna Farooq, Zaheda Menon, Muhammed
Owais Ismail, Sara Sadiq. Pak J Med Sci 2019 Nov-
Dec;doi : 10.12669/pjms.35.6.930

R Kumar, A Kumar, UP Keshri, M Gari Sk Mahato P
Protim. Antimicrobial susceptibility patten of pus
culture in a tertiary care hospital of Jharkhand, India.
Net J Basic Clin Pharmacol 201765118492

K Murugesan, RS Radha, H Vijaya. Study on antibiotic
susceptibility testing against pyogenic organisms from
wound infections. Int J Pharm Sci Rev Res
20174512625

Jabbari Shiadeh SM, Pormohammad A, Hashami A,
Lak P (2019). Global prevelence of antibiotic
resistance in blood isolatedEnterococcus faecalis: a
systematic review and mta analysis. Infect Drug Resist
12:2713-2725

Nirmala S, Sengodan R. Aerobic Bacterial isolates and
their antibiotic susceptibility pattern from pus samples
in a tertiary care Government Hospital in Tamil Nadu,
India. Int J Curr Microbiol App Sci 2017;6(6):423-42

Volume 14 Issue 10, October 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net
DOI: https://dx.doi.org/10.21275/SR251011152915

Paper ID: SR251011152915

642


http://www.ijsr.net/



