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ABSTRACT

Skin and soft tissue infections (SSTIs) are commonly associated
with pus formation and are often caused by opportunistic
pathogens such as Pseudomonas aeruginosa. This study aimed
to determine the prevalence and antibiotic resistance pattern
of P. aeruginosa isolated from pus samples in a tertiary care
hospital. Out of the samples analyzed, 40% yielded P. aeruginosa,
with higher isolation rates among female patients (57%). The organism
showed maximum resistance to Cefepime (45%) and Ciprofloxacin
(42%). These findings highlight the growing antimicrobial resistance
in P. aeruginosa and emphasize the importance of proper infection
control practices, sterilization, hand hygiene, and rational antibiotic use.
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Introduction

major source of infection as it provide moist environment
for pathogens growth, spread an infection. Pus samples

Skin and soft tissues infections (SSTIs) often arise when
microbial pathogens invade following injuries such as trauma,
burns, or surgeries, typically leading to pus formation, a
white to yellow fluid comprised of dead WBCs, cellular
debris, and necrotic tissues ** and beside this the various
clinical condition leads to pus accumulation, acting as a

represent a pyogenic infection which is characterized by
local inflammation usually caused by any pyogenic bacteria;
it leads to accumulation of dead leucocytes and infectious
agent.* A break or abrasion in the skin can provide an
entryway for these surface bacteria into the body, this stick
and moist environment of abrasion allow bacteria to grow
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exponentially into the cut. The body’s defence starts acting
by recruiting immune cells into the site attacking bacteria.
Eventually, accumulation of these cells produces the thick
whitish liquid that we call pus.®

Pseudomonas aeruginosa is a Gram —negative, rod shaped
bacterium known for its mobility and characteristic blue-
green pigment.®’.Classified under the Pseudomonadaceae
family, it is a non-fermenter and is highly adaptable due to
its comparatively large genome, which spans approximately
5.5 to 7 million base pairs®.This genetic diversity allows it
to inhabit a wide range of environments, produce multiple
virulence factors, and develop resistance to many modern
antibiotics.>°

Drug resistance in Pseudomonas aeruginosa can be intrinsic
as well as extrinsic. Pseudomonas aeruginosa has been
shown to develop resistance to multiple antibiotic groups,
including beta-lactams, carbapenems, aminoglycosides,
fluoroquinolones, and polymyxins. Phenotypes of MDR,
Extensive Drug Resistant (XDR) and Pan Drug Resistant
(PDR) are frequently encountered in P.aeruginosa causing
nosocomial infections are associated with higher rates of
mortality, morbidity, and overall healthcare costs **

According to the AMR Surveillance Network, Indian
Council of Medical Research, 2023 the positivity rate of
Pseudomonas aeruginosa was found as 15.47% (554/3582)
from OPD, 11.2% (450/4018) from Ward and 12.09%
(122/1009) from ICU*2, The prevalence rate of Pseudomonas
aeruginosa of pus sample was 58.82% in 2023 from the
rural area of Haryana®®

This study was carried out to assess the occurrence of
Pseudomonas aeruginosa and to evaluate its pattern of
resistance to antimicrobial agent from pus samples in
tertiary care hospital from SGT Medical College Hospital
and Research Centre.

Material and Methods

This was a cross-sectional study done in Department of
Microbiology, SGT Medical college and Research Centre,
Haryana, India from July, 2023 to September, 2024. Ethical
approval was taken from Institutional Ethics Committee
(Ethical letter no.lEC/FMHS/MD/MS/2023-04).

Inclusion Criteria

Total of 35 isolates of Pseudomonas aeuruginosa from Pus
sample of patients attending different outdoor departments
and admitted in this hospital was included.

Exclusion Criteria

e Repeatisolates from the same patient were excluded.

e Mixed flora i.e More than three types of colonies
Laboratory Diagnosis.'4?°

Steps of Identification of bacterial isolates was done by
standard microbiological procedure as follow

Samples of pus were gathered from different body
locations, including various skin infections (for example,
boils, small pus-filled lesions, and scratches), nasal injuries,
ear infections, limbs, as well as from specimens were
collected from organs such as the lungs, kidneys, and
urinary bladder, along with samples obtained from catheter
devices. These samples were transported using Cary-
Blair medium until further processing for Gram staining
and culture. The samples were carefully inoculated
onto blood agar plates containing 5% sheep blood and
onto MacConkey agar plates using sterile techniques.
These culture plates were then incubated under aerobic
conditions at temperatures between 35°C and 37°C for
a period of 24 to 48 hours. Bacterial identification and
characterization were conducted based on Gram stain
results, microscopic morphology, colony appearance,
and a series of biochemical tests, following established
microbiological procedures.?

Antimicrobial Agents

Antibiotic discs containing amikacin(30ug),
tobramycin(10ug), cefepime(30ug), meropenem(10ug),
piperacillin /tazobactam(100/10ug), gentamicin10ug),
levofloxacin(5ug), co-trimoxazole(25ug), imipenem(10ug),
dorepenem(10ug), ceftriaxone(30ug), ciprofloxacin(5ug),
minocycline(30ug), netilin(30ug), ceftazidime(10ug),
tigecycline(10pg) were obtained from Himedia Laboratories
(Mumbai, India).?

Antibiotics Susceptibility Testing

The antibiotic susceptibility of the bacterial isolates was
assessed using the protocol outlined by the CLSI. For each
isolate, a bacterial suspension was prepared and adjusted
to match the turbidity of a 0.5 McFarland standard.14 This
suspension was then evenly spread onto Mueller-Hinton
agar plates. Antibiotic-impregnated discs from Himedia
(Mumbai, India) were placed on the agar surface, and the
plates were kept at 37°C for 24 hours to allow bacterial
growth. After incubation, the diameters of the inhibition
zones were measured, and the bacterial isolates were
categorized as susceptible, intermediate, or resistant based
on the interpretive criteria provided by CLSI guidelines.?®

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202636



Mogha M et al.
J. Commun. Dis. 2026; 58(2)

1. Sample Collection :Specimens (pus) was received in the Bacteriology laboratory From OPD and IPD

[14]

4, Culture on the Nutrient agar, Blood Agar, MaCconkey Agar

6. Gram staining | R A G » S Lo L

5.Biochemical reactions

[19-20]
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Statistical Analysis

A chi-square test was conducted, and a significance level
of p < 0.05 was used to determine statistical significance.

Result
Demographic Details

A total 35 samples of pus were collected from IPD and
OPD. The demographic details given as follow:

The study includes 35 patients, 57 % female and 40%
male with significant P-value <0.01. There are 15 men
and 20 women. The prevalence rate of infection caused
by Pseudomonas aeruginosa is higher in female (57%) as
compared to male (40%)( Table 1, Fig 1.). The prevalence
rate of Pseudomonas aeruginosa is 40%.

The age-wise distribution of the study population shows
that the highest number of cases was observed in the
30-40 years age group. In this group, a total of 13 cases
were recorded, comprising 6 males and 7 females. This was
followed by the 10-20 years and 50-60 years age groups,

each contributing 5 cases. The 40-50 years and 60-70
years age groups showed 4 and 3 cases respectively. The
least number of cases was observed in the 70-80 years
age group with only 2 cases[Table2,Fig2]

TGC: Tigecycline, CAZ: Ceftazidime, AK: Amikacin,,
GEN: Gentamycin, CIP: Ciprofloxacin, PIT: Piperacillin-
Tazobactum, CoT: Co-trimoxazole, LE- levofloxacin, MRP:
Meropenem, CTR: Ceftriaxone, CPM: cefepime, DOR:
Dorepenem, TOB-Tobramycin, Ml: Minocycline, ETP
Etrapenem, NET- Netilin, IMP- Imipinem

Pseudomonas aeruginosa showed highest
resistance against Cefepime(45%) followed
by Ciprofloxacin(42%),Levofloxacin(39%
Tigecycline(39%),Ceftriazone(33%), Gentamicin(27%),
Amikacin (27%), Tobramycin(24%), Co-trimaxozole(24%),
Ceftazidime(24%), Etrapenem(21%), Imipinem(21%),
Meropenem(15%), Minocycline(15%), Netilin(12%),
Dorepenem(12%), Piperacillin-Tazobactum (6%)[Table
3, Fig3]

Table |.Demographic Characteristics of Study Population

Characteristics Number(%) P-value
Total
Female 20(57%)
Male 15(40%) <001
Female
57%
Figure 1.Gender wise distribution
Table 2.Age-wiseDistribution
Age Male(%) Female(%)
10-20 2(13%) 3(15%)
20-30 1(6%) 2(10%)
30-40 6(40%) 7(35%)
40-50 2(13%) 2(10%)
50-60 2(13%) 3(15%)
60-70 1(6%) 2(10%)
70-80 1(6%) 1(5%)
Total 15 20
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Figure 2.Age-wise distribution of Male\ Female

Table 3.Antimicrobial Resistance Profile of Pseudomonas aeruginosa

Antibiotic Resistant(%)
Cefepime 45%
Ciprofloxacin 42%
Levofloxacin 39%
Tigecycline 39%
Ceftriazone 33%
Gentamicin 27%
Amikacin 27%
Tobramycin 24%
Co-trimaxozole 24%
Ceftazidime 24%
Etrapenem 21%
Imipinem 21%
Meropenem 15%
Minocycline 15%
Netilin 12%
Dorepenem 12%
Piperacillin-Tazobactum 6%
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Figure 3.Antibiotic Resistance pattern of Pseudomonas aeruginosa
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Disscusion

The global issue of antimicrobial resistance in surgical
site infections (SSI) is leading to extended hospitalization
periods for patients, as well as increased rates of death
and morbidity. Pseudomonas aeruginosa is a significant
contributor to surgical site infections and wound
infections in gram-negative non-fermentative bacteria.
It is the predominant bacterium found in surgical site
infections (SSls) and wound infections. The emergence of
antibiotic-resistant strains has made treating both infections
acquired in the community and those acquired in hospitals
particularly difficult. Accurate identification of the organism
and selection of suitable antibiotics based on AST values
are crucial for initiating the proper treatment?*

In our present study, 35 Pus samples were included after
positive cofirmation which is received in Microbiology
laboratory with a prevalence rate 40% and resistance
show by drugs areas followCefepime(45%)Ciprofloxacin
(42%),Levofloxacin(39%), Tigecycline(39%),Ceftriazone(3
3%),Gentamicin(27%),Amikacin(27%),Tobramycin(24%),
Co-trimaxozole(24%)Ceftazidime(24%), Ertapenem(21%),
Imipinem(21%), Meropenem(15%), Minocycline(15%),
Netilin(12%), Dorepenem(12%), Piperacillin-Tazobactum
(6%). In a study by Kumar A et al in 2021% included
139 with prevalence rate 60.70% and drug —resistance
reported as follow amikacin and tobramycin was
23.6% and 20.1%, ciprofloxacin was 33.2%,ceftazidime,

cefoperazone and cefepime were 21.8%, 45.9%, and
25.7%. Imipenem and meropenem showed 26.2% and
20.5% piperacillin-tazobactam was only 13.5%. In another
study from Rajput et al in 2023%° shows the sample size
24 with prevalence rate 20.93% and drug resistance
reported as Prevalence rate-20.93% Resistance profile
: Amikacin(54%), Gentamicin(50%), Imipiem(54%),
Meropenem(50%), Etrapenem & cefoxitin(Intrisic
resistance), ceftazidime(54%), cefepime(70%), piperacillin-
tazobactam(50%), Ciprofloxacin(70%), Levofloxacin(66%)

There are 57% Female whereas 40% male was affected
from psedomonas aerugiosa causing Skin or wound
abscess. Whereas the study of Salman et al  they show
the percentage of female and male is 36.67% & 63.33%
respectively. In another study from Saffar et a/ in 2019 %

shows that the Female (66.7%) and Male (33.3%) frequency
were positive from infection. The age group between
the 30-40yr is the highly affected age group. A study by
Singh et al*® in which the age of patients infected with
P.aeruginosa ranges from <20 years to <60 years. Another
similar study from Rajan et al in 2020 #in which the most
frequent isolation of the P. aeruginosa was noted in the age
group of 21-40 years. In our study the prevalence rate of
MDR(70%), XDR(20%) o confirmed PDR strains. In the study
by a Ahmed et al shows the MDR (36.5%), XDR (12.0%),
PDR (3.7%). Another study of Hafiz et alin 20213°shows the
prevalence rate of MDR (9.7) XDR(11.8%0 and PDR (0.3%)

Table 4.Comparison Table

a:c:ur:},e?::ece Study place Sa:rinzr:es Key findings
Prevalence rate-40% Resistance profile: Cefepime(45%)
Ciprofloxacin(42%),Levofloxacin(39%), Tigecycline(39%),Ceftriazone(33%),
Present study Gurguram, 35 Gentamicin(27%), Amikacin (27%), Tobramycin(24%), Co-
Haryana trimaxozole(24%), Ceftazidime(24%), Etrapenem(21%), Imipinem(21%),
Meropenem(15%), Minocycline(15%), Netilin(12%), Dorepenem(12%),
Piperacillin-Tazobactum (6%)
Prevalence rate — 60.70% Resistance profile:
Resistance to amikacin and tobramycin was 23.6% and 20.1%,
kumar A et al | Puducherry, . . . )
in 202125 Tarmil Nadu 139 ciprofloxacin was 33.2%,ceftazidime, cefoperazone and cefepime were
21.8%, 45.9%, and 25.7%. Imipenem and meropenem showed 26.2% and
20.5% piperacillin-tazobactam was only 13.5%.
Gwalior Prevalence rate-20.93% Resistance profile : Amikacin(54%),
Rajput et al in Madhya’ 24 Gentamicin(50%), Imipiem(54%), Meropenem(50%), Etrapenem
20232 Pradesh & cefoxitin(Intrisic resistance), ceftazidime(54%), cefepime(70%),
piperacillin-tazobactam(50%), Ciprofloxacin(70%), Levofloxacin(66%)
Conclusion abscess, Pus formation on Surgical site due to contaminated

The prevalence rate of Pseudomonas aeruginosa in
pus sample is 40%. Pseudomonas aerugiosa commonly
diagnosed from the type of sample like Pus formation in

or inappropriate sterilization of medical devices like
mechanical ventilator, catheter r and another factors like
fomite and improper hygiene. Today, the antimicrobial
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sensitivity pattern of Pseudomonas aeruginosa is highly
resistance to all drug.

So, for avoid and protect from this type of infection, follow
the proper sterilization procedure for medical equipments.
Beside this proper hygiene should be maintained like
properly hand washing, Proper surface cleaning. To best
way to prevent the drug resistance is to use antibiotic
correctly.

References

1.

10.

Cogen AL, Nizet V, Gallo RL. Skin Microbiota: a source
of disease or defence?. British journal of dermatology.
2008 Mar 1;158(3):442-55.[Google Scholar] [Pubmed]

Dryden MS. Complicated skin and soft tissue infection.
Journal of antimicrobial chemotherapy. 2010 Nov
1;65(suppl_3):iii35-44. [Google Scholar] [Pubmed]
Scalise A, Bianchi A, Tartaglione C, Bolletta E,
Pierangeli M, Torresetti M, Marazzi M, Di Benedetto
G. Microenvironment and microbiology of skin wounds:
the role of bacterial biofilms and related factors.
InSeminars in vascular surgery 2015 Sep 1 (Vol. 28,
No. 3-4, pp. 151-159). WB Saunders. [Google Scholar]
[Pubmed]

Konemann E, Allen S, Janda W. Mycobacteria in:
Koneman'’s color atlas and textbook of diagnostic
microbiology. [Google Scholar]

Behrman RE, Kliegman RM, Jenson HB. Nelson textbook
of pediatrics, 2000. Cited Here. 2000:1697-8.

Wu W, Jin Y, Bai F, Jin S. Pseudomonas aeruginosa.

InMolecular medical microbiology 2015 Jan 1 (pp.
753-767). Academic Press. [Google Scholar]
El-FoulyMZ, SharafAA,EI-BiarlyHA, OmaraAM.
Biosynthesis of pyocyanin pigment by Pseudomonas
aeruginosa. Journal of Radiation Research and Applied
sciences.2015jan1;8(1):36-48[Google Scholar]
Schmidt KD, Tummler B, Rémling U. Comparative
genome mapping of Pseudomonas aeruginosa PAO
with P. aeruginosa C, which belongs to a major clone in
cystic fibrosis patients and aquatic habitats. Journal of
bacteriology. 1996 Jan;178(1):85-93. [Google Scholar]
[Pubmed]

Stover CK, Pham XQ, Erwin AL, Mizoguchi SD, Warrener

P, Hickey MJ, Brinkman FS, Hufnagle WO, Kowalik DJ,
Lagrou M, Garber RL. Complete genome sequence
of Pseudomonas aeruginosa PAO1, an opportunistic
pathogen. Nature. 2000 Aug 31;406(6799):959-64.
[Google Scholar] [Pubmed]

Pathi B, Mishra SN, Panigrahi K, Poddar N, Lenka P,
Mallick B, Pattanik D, JenaJ. Prevalence and antibiogram
pattern of Pseudomonas aeruginosa in a tertiary care
hospital from Odisha, India. Transworld Med J. 2013
Jan;1(3):77-80. [Google Scholar]

ISSN: 0019-5138

DOI: https://doi.org/10.24321/0019.5138.202636

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hong DJ, Bae IK, Jang IH, Jeong SH, Kang HK, Lee
K. Epidemiology and characteristics of metallo--
lactamase-producing Pseudomonas aeruginosa.
Infection & chemotherapy. 2015 Jun;47(2):81-97.
[Google Scholar] [Pubmed]
https;//www.icmr.gov.in//icmrobject/uploads/
Documents/1725536060_annual_report_2023.pdf
Singh P, Mane P, Singla P, Sangwan J. Prevalence and
Antibiogram of Pseudomonas Aeruginosa Isolated
from Various Clinical Specimens: A Cross-sectional
Study from a Rural Teaching Tertiary Care Hospital in
Southern Haryana, India. National Journal of Laboratory
Medicine. 2023;12(3):M029-33. [Google Scholar]
https;//medicallabnotes.com/anaerobic-bacteria-
culture-introduction-principle/#google_vignette
shutterstock.com/image-photo fluorescent-reaction-
pseudomonas-aeruginosa-on nutrient-1947045862
https://researchgate.net/figure/showing b-Hemolysis-
by-p-aeruginosa-in-Blood-Agar-Test fig2_352102873
https://www.researchgate.net/figure/colony-
morpholgy-of-pseudomonas-aeruginsa-in-MacConkey-
agar-showing-2-3-mm-flat_fig6_3103144206
https://www.microbiolodyinpicture.com/bacteria-
micrographs/gram-stain/gram-negative/pseudomonas.
html
https://medicallabnotes.com/pseudomonas-
aeruginosa-introduction-identification-features-
keynotes-and pseudomonas-footages/
https://www.researchgate.net/figure/Hugh-LKeifson-
Oxidative-fermentation-O-F media-showing-oxidative-
changes-O-F_after_figd 349059432

CLSI, “Performance standards for antimicrobial
susceptibility testing,” Twentieth informational
supplement, Clinical and Laboratory Standards Institute
Doc. M100eS20,2023
https://www.himediadownloads.com/EIFU/SD_
Products.pdf

Bertrand X, Thouverez M, Patry C, Balvay P, Talon D.
Pseudomonas aeruginosa: antibiotic susceptibility and
genotypic characterization of strains isolated in the
intensive care unit. Clinical microbiology and infection.
2001 Dec;7(12):706-8. [Google Scholar] [Pubmed]
Kanthakumar A, Jayavarthinni M. Antibiotic resistance
pattern of pseudomonas aeruginosa isolated from
various clinical samples in a tertiary care hospital,
puducherry. Asian Journal of Pharmaceutical and
Clinical Research. 2022 Feb;15(2):106-8. [Google
Scholar]

Rajput K, Johri S, Goyal A. Identification of bacterial
isolates and their antimicrobial susceptibility pattern
from wound/pus sample in a tertiary care hospital,
Gwalior, India. Annals of the National Academy



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cogen+AL%2C+Nizet+V%2C+Gallo+RL.+Skin+Microbiota%3A+a+source+of+disease+or+defence%3F.+British+journal+of+dermatology.+2008+Mar+1%3B158%283%29%3A442-55.%5B&btnG=
https://pubmed.ncbi.nlm.nih.gov/18275522/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Dryden+MS.+Complicated+skin+and+soft+tissue+infection.+Journal+of+antimicrobial+chemotherapy.+2010+Nov+1%3B65%28suppl_3%29%3Aiii35-44.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/20876627/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=3.%09Scalise+A%2C+Bianchi+A%2C+Tartaglione+C%2C+Bolletta+E%2C+Pierangeli+M%2C+Torresetti+M%2C+Marazzi+M%2C+Di+Benedetto+G.+Microenvironment+and+microbiology+of+skin+wounds%3A+the+role+of+bacterial+biofilms+and+related+factors.+InSeminars+in+vascular+surgery+2015+Sep+1+%28Vol.+28%2C+No.+3-4%2C+pp.+151-159%29.+WB+Saunders&btnG=
https://pubmed.ncbi.nlm.nih.gov/27113281/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09+Konemann+E%2C+Allen+S%2C+Janda+W.+Mycobacteria+in%3A+Koneman%E2%80%99s+color+atlas+and+textbook+of+diagnostic+microbiology.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=6.%09Wu+W%2C+Jin+Y%2C+Bai+F%2C+Jin+S.+Pseudomonas+aeruginosa.+InMolecular+medical+microbiology+2015+Jan+1+%28pp.+753-767%29.+Academic+Press.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09EI-FoulyMZ%2C+SharafAA%2CEI-BiarlyHA%2C+OmaraAM.Biosynthesis+of+pyocyanin+pigment+by+Pseudomonas+aeruginosa.+Journal+of+Radiation+Research+and+Applied+sciences.2015jan1%3B8%281%29%3A36-48&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Schmidt+KD%2C+T%C3%BCmmler+B%2C+R%C3%B6mling+U.+Comparative+genome+mapping+of+Pseudomonas+aeruginosa+PAO+with+P.+aeruginosa+C%2C+which+belongs+to+a+major+clone+in+cystic+fibrosis+patients+and+aquatic+habitats.+Journal+of+bacteriology.+1996+Jan%3B178%281%29%3A85-93.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/8550447/
https://pubmed.ncbi.nlm.nih.gov/10984043/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Pathi+B%2C+Mishra+SN%2C+Panigrahi+K%2C+Poddar+N%2C+Lenka+P%2C+Mallick+B%2C+Pattanik+D%2C+Jena+J.+Prevalence+and+antibiogram+pattern+of+Pseudomonas+aeruginosa+in+a+tertiary+care+hospital+from+Odisha%2C+India.+Transworld+Med+J.+2013+Jan%3B1%283%29%3A77-80.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=11.%09Hong+DJ%2C+Bae+IK%2C+Jang+IH%2C+Jeong+SH%2C+Kang+HK%2C+Lee+K.+Epidemiology+and+characteristics+of+metallo-%CE%B2-lactamase-producing+Pseudomonas+aeruginosa.+Infection+%26+chemotherapy.+2015+Jun%3B47%282%29%3A81-97.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/26157586/
https://www.google.com/search?q=12.+https%3B%2F%2Fwww.icmr.gov.in%2F%2Ficmrobject%2Fuploads%2FDocuments%2F1725536060_annual_report_2023.pdf&rlz=1C1VDKB_enIN1054IN1054&oq=12.%09https%3B%2F%2Fwww.icmr.gov.in%2F%2Ficmrobject%2Fuploads%2FDocuments%2F1725536060_annual_report_2023.pdf&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDE1NzFqMGo3qAIIsAIB8QX7MdHUGiHlMfEF-zHR1Boh5TE&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=12.+https%3B%2F%2Fwww.icmr.gov.in%2F%2Ficmrobject%2Fuploads%2FDocuments%2F1725536060_annual_report_2023.pdf&rlz=1C1VDKB_enIN1054IN1054&oq=12.%09https%3B%2F%2Fwww.icmr.gov.in%2F%2Ficmrobject%2Fuploads%2FDocuments%2F1725536060_annual_report_2023.pdf&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDE1NzFqMGo3qAIIsAIB8QX7MdHUGiHlMfEF-zHR1Boh5TE&sourceid=chrome&ie=UTF-8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Singh+P%2C+Mane+P%2C+Singla+P%2C+Sangwan+J.+Prevalence+and+Antibiogram+of+Pseudomonas+Aeruginosa+Isolated+from+Various+Clinical+Specimens%3A+A+Cross-sectional+Study+from+a+Rural+Teaching+Tertiary+Care+Hospital+in+Southern+Haryana%2C+India.+National+Journal+of+Laboratory+Medicine.+2023%3B12%283%29%3AMO29-33.+&btnG=
https://www.google.com/search?q=14.+https%3B%2F%2Fmedicallabnotes.com%2Fanaerobic-bacteria-culture-introduction-principle%2F%23google_vignette&rlz=1C1VDKB_enIN1054IN1054&oq=14.%09https%3B%2F%2Fmedicallabnotes.com%2Fanaerobic-bacteria-culture-introduction-principle%2F%23google_vignette&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDE2MTlqMGo5qAIGsAIB8QU94Ekk1K4BPA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=14.+https%3B%2F%2Fmedicallabnotes.com%2Fanaerobic-bacteria-culture-introduction-principle%2F%23google_vignette&rlz=1C1VDKB_enIN1054IN1054&oq=14.%09https%3B%2F%2Fmedicallabnotes.com%2Fanaerobic-bacteria-culture-introduction-principle%2F%23google_vignette&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDE2MTlqMGo5qAIGsAIB8QU94Ekk1K4BPA&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=15.%09shutterstock.com%2Fimage-photo%2Ffluorescent-reaction-pseudomonas-aeruginosa-on-nutrient-1947045862&sca_esv=2cf59a6a71e6f120&rlz=1C1VDKB_enIN1054IN1054&sxsrf=ANbL-n7qmheY10iPCsa47O6wDpEjiWJXnw%3A1780226752527&ei=wBocatPtH-2hnesPzrqG4AQ&biw=1280&bih=585&ved=0ahUKEwjTzdC5teOUAxXtUGcHHU6dAUwQ4dUDCBI&uact=5&oq=15.%09shutterstock.com%2Fimage-photo%2Ffluorescent-reaction-pseudomonas-aeruginosa-on-nutrient-1947045862&gs_lp=Egxnd3Mtd2l6LXNlcnAiYzE1LglzaHV0dGVyc3RvY2suY29tL2ltYWdlLXBob3RvL2ZsdW9yZXNjZW50LXJlYWN0aW9uLXBzZXVkb21vbmFzLWFlcnVnaW5vc2Etb24tbnV0cmllbnQtMTk0NzA0NTg2MjIXEAAYgAQYigUYkQIY5wYY6gIYtALYAQEyFxAAGIAEGIoFGJECGOcGGOoCGLQC2AEBMhcQABiABBiKBRiRAhjnBhjqAhi0AtgBATIXEAAYgAQYigUYkQIY5wYY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAuGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAuGAMYjwEY6gIYtALYAQFImBZQ3w1Y3w1wAXgAkAEAmAEAoAEAqgEAuAEDyAEA-AEB-AECmAIBoAIHqAIKmAMH8QUpPvauZYbUdroGBAgBGAeSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgB&sclient=gws-wiz-serp
https://www.google.com/search?q=15.%09shutterstock.com%2Fimage-photo%2Ffluorescent-reaction-pseudomonas-aeruginosa-on-nutrient-1947045862&sca_esv=2cf59a6a71e6f120&rlz=1C1VDKB_enIN1054IN1054&sxsrf=ANbL-n7qmheY10iPCsa47O6wDpEjiWJXnw%3A1780226752527&ei=wBocatPtH-2hnesPzrqG4AQ&biw=1280&bih=585&ved=0ahUKEwjTzdC5teOUAxXtUGcHHU6dAUwQ4dUDCBI&uact=5&oq=15.%09shutterstock.com%2Fimage-photo%2Ffluorescent-reaction-pseudomonas-aeruginosa-on-nutrient-1947045862&gs_lp=Egxnd3Mtd2l6LXNlcnAiYzE1LglzaHV0dGVyc3RvY2suY29tL2ltYWdlLXBob3RvL2ZsdW9yZXNjZW50LXJlYWN0aW9uLXBzZXVkb21vbmFzLWFlcnVnaW5vc2Etb24tbnV0cmllbnQtMTk0NzA0NTg2MjIXEAAYgAQYigUYkQIY5wYY6gIYtALYAQEyFxAAGIAEGIoFGJECGOcGGOoCGLQC2AEBMhcQABiABBiKBRiRAhjnBhjqAhi0AtgBATIXEAAYgAQYigUYkQIY5wYY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAuGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAAGAMYjwEY6gIYtALYAQEyEBAuGAMYjwEY6gIYtALYAQFImBZQ3w1Y3w1wAXgAkAEAmAEAoAEAqgEAuAEDyAEA-AEB-AECmAIBoAIHqAIKmAMH8QUpPvauZYbUdroGBAgBGAeSBwExoAcAsgcAuAcAwgcDMi0xyAcGgAgB&sclient=gws-wiz-serp
https://researchgate.net/figure/showing-b-Hemolysis-by-p-aeruginosa-in-Blood-Agar-Test_fig2_352102873
https://researchgate.net/figure/showing-b-Hemolysis-by-p-aeruginosa-in-Blood-Agar-Test_fig2_352102873
https://researchgate.net/figure/showing-b-Hemolysis-by-p-aeruginosa-in-Blood-Agar-Test_fig2_352102873
https://www.researchgate.net/figure/colony-morpholgy-of-pseudomonas-aeruginsa-in-MacConkey-agar-showing-2-3-mm-flat_fig6_3103144206
https://www.researchgate.net/figure/colony-morpholgy-of-pseudomonas-aeruginsa-in-MacConkey-agar-showing-2-3-mm-flat_fig6_3103144206
https://www.researchgate.net/figure/colony-morpholgy-of-pseudomonas-aeruginsa-in-MacConkey-agar-showing-2-3-mm-flat_fig6_3103144206
https://www.researchgate.net/figure/colony-morpholgy-of-pseudomonas-aeruginsa-in-MacConkey-agar-showing-2-3-mm-flat_fig6_3103144206
http://www.microbiolodyinpicture.com/bacteria-micrographs/gram-stain/gram-negative/pseudomonas.html
http://www.microbiolodyinpicture.com/bacteria-micrographs/gram-stain/gram-negative/pseudomonas.html
http://www.microbiolodyinpicture.com/bacteria-micrographs/gram-stain/gram-negative/pseudomonas.html
https://medicallabnotes.com/pseudomonas-aeruginosa-introduction-identification-features-keynotes-and%20pseudomonas-footages/
https://medicallabnotes.com/pseudomonas-aeruginosa-introduction-identification-features-keynotes-and%20pseudomonas-footages/
https://medicallabnotes.com/pseudomonas-aeruginosa-introduction-identification-features-keynotes-and%20pseudomonas-footages/
https://medicallabnotes.com/pseudomonas-aeruginosa-introduction-identification-features-keynotes-and%20pseudomonas-footages/
https://www.researchgate.net/figure/Hugh-LKeifson-Oxidative-fermentation-O-F%20media-showing-oxidative-changes-O-F_after_fig4_349059432
https://www.researchgate.net/figure/Hugh-LKeifson-Oxidative-fermentation-O-F%20media-showing-oxidative-changes-O-F_after_fig4_349059432
https://www.researchgate.net/figure/Hugh-LKeifson-Oxidative-fermentation-O-F%20media-showing-oxidative-changes-O-F_after_fig4_349059432
https://www.researchgate.net/figure/Hugh-LKeifson-Oxidative-fermentation-O-F%20media-showing-oxidative-changes-O-F_after_fig4_349059432
https://www.himediadownloads.com/EIFU/SD_Products.pdf
https://www.himediadownloads.com/EIFU/SD_Products.pdf
https://www.himediadownloads.com/EIFU/SD_Products.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=23.%09Bertrand+X%2C+Thouverez+M%2C+Patry+C%2C+Balvay+P%2C+Talon+D.+Pseudomonas+aeruginosa%3A+antibiotic+susceptibility+and+genotypic+characterization+of+strains+isolated+in+the+intensive+care+unit.+Clinical+microbiology+and+infection.+2001+Dec%3B7%2812%29%3A706-8.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/11843917/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Kanthakumar+A%2C+Jayavarthinni+M.+Antibiotic+resistance+pattern+of+pseudomonas+aeruginosa+isolated+from+various+clinical+samples+in+a+tertiary+care+hospital%2C+puducherry.+Asian+Journal+of+Pharmaceutical+and+Clinical+Research.+2022+Feb%3B15%282%29%3A106-8.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=24.%09Kanthakumar+A%2C+Jayavarthinni+M.+Antibiotic+resistance+pattern+of+pseudomonas+aeruginosa+isolated+from+various+clinical+samples+in+a+tertiary+care+hospital%2C+puducherry.+Asian+Journal+of+Pharmaceutical+and+Clinical+Research.+2022+Feb%3B15%282%29%3A106-8.+&btnG=

26.

27.

28.

29.

30.

Mogha M et al.
J. Commun. Dis. 2026; 58(2)

of Medical Sciences (India). 2023 Apr;59(02):097-
103[Google Scholar]

. Salman M, Rizwana R, Khan H, Munir I, Hamayun
M, Igbal A, Rehman A, Amin K, Ahmed G, Khan M,
Khan A. Synergistic effect of silver nanoparticles and
polymyxin B against biofilm produced by Pseudomonas
aeruginosa isolates of pus samples in vitro. Artificial
cells, nanomedicine, and biotechnology. 2019 Dec
4;47(1):2465-72. [Google Scholar] [Pubmed]
Al-Saffar MF, Jarallah EM. Isolation and characterization
of Pseudomonas aeruginosa from Babylon province.
Biochemical & Cellular Archives. 2019 Apr 1;19(1).
[Google Scholar]

Ranjan KP, Ranjan N, Bansal SK, Arora DR. Prevalence
of Pseudomonas aeruginosa in post-operative wound
infection in a referral hospital in Haryana, India. Journal
of laboratory physicians. 2010 Jul;2(02):074-7. [Google
Scholar] [Pubmed]

Ahmad N, Siddiqui AH, Arya A, Khan MS. Molecular
characterization of metallo-beta-lactamase producers
among carbapenem-resistant Pseudomonas aeruginosa
from clinical samples in a tertiary care hospital,
Lucknow, India. Naunyn-Schmiedeberg’s Archives of
Pharmacology. 2025 Aug;398(8):10273-84. [Google
Scholar] [Pubmed]

Hafiz TA, Bin Essa EA, Alharbi SR, Alyami AS, Alkudmani
ZS, Mubaraki MA, Alturki NA, Alotaibi F. Epidemiological,
microbiological, and clinical characteristics of multi-
resistant Pseudomonas aeruginosa isolates in King
Fahad Medical City, Riyadh, Saudi Arabia. Tropical
medicine and infectious disease. 2023 Mar 30;8(4):205.
[Google Scholar] [Pubmed]

ISSN: 0019-5138
DOI: https://doi.org/10.24321/0019.5138.202636


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=25.%09Rajput+K%2C+Johri+S%2C+Goyal+A.+Identification+of+bacterial+isolates+and+their+antimicrobial+susceptibility+pattern+from+wound%2Fpus+sample+in+a+tertiary+care+hospital%2C+Gwalior%2C+India.+Annals+of+the+National+Academy+of+Medical+Sciences+%28India%29.+2023+Apr%3B59%2802%29%3A097-103&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Salman+M%2C+Rizwana+R%2C+Khan+H%2C+Munir+I%2C+Hamayun+M%2C+Iqbal+A%2C+Rehman+A%2C+Amin+K%2C+Ahmed+G%2C+Khan+M%2C+Khan+A.+Synergistic+effect+of+silver+nanoparticles+and+polymyxin+B+against+biofilm+produced+by+Pseudomonas+aeruginosa+isolates+of+pus+samples+in+vitro.+Artificial+cells%2C+nanomedicine%2C+and+biotechnology.+2019+Dec+4%3B47%281%29%3A2465-72.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/31187657/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Al-Saffar+MF%2C+Jarallah+EM.+Isolation+and+characterization+of+Pseudomonas+aeruginosa+from+Babylon+province.+Biochemical+%26+Cellular+Archives.+2019+Apr+1%3B19%281%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=27.%09Al-Saffar+MF%2C+Jarallah+EM.+Isolation+and+characterization+of+Pseudomonas+aeruginosa+from+Babylon+province.+Biochemical+%26+Cellular+Archives.+2019+Apr+1%3B19%281%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Ranjan+KP%2C+Ranjan+N%2C+Bansal+SK%2C+Arora+DR.+Prevalence+of+Pseudomonas+aeruginosa+in+post-operative+wound+infection+in+a+referral+hospital+in+Haryana%2C+India.+Journal+of+laboratory+physicians.+2010+Jul%3B2%2802%29%3A074-7.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=28.%09Ranjan+KP%2C+Ranjan+N%2C+Bansal+SK%2C+Arora+DR.+Prevalence+of+Pseudomonas+aeruginosa+in+post-operative+wound+infection+in+a+referral+hospital+in+Haryana%2C+India.+Journal+of+laboratory+physicians.+2010+Jul%3B2%2802%29%3A074-7.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/21346900/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=29.%09Ahmad+N%2C+Siddiqui+AH%2C+Arya+A%2C+Khan+MS.+Molecular+characterization+of+metallo-beta-lactamase+producers+among+carbapenem-resistant+Pseudomonas+aeruginosa+from+clinical+samples+in+a+tertiary+care+hospital%2C+Lucknow%2C+India.+Naunyn-Schmiedeberg%27s+Archives+of+Pharmacology.+2025+Aug%3B398%288%29%3A10273-84.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=29.%09Ahmad+N%2C+Siddiqui+AH%2C+Arya+A%2C+Khan+MS.+Molecular+characterization+of+metallo-beta-lactamase+producers+among+carbapenem-resistant+Pseudomonas+aeruginosa+from+clinical+samples+in+a+tertiary+care+hospital%2C+Lucknow%2C+India.+Naunyn-Schmiedeberg%27s+Archives+of+Pharmacology.+2025+Aug%3B398%288%29%3A10273-84.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/21346900/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=30.%09Hafiz+TA%2C+Bin+Essa+EA%2C+Alharbi+SR%2C+Alyami+AS%2C+Alkudmani+ZS%2C+Mubaraki+MA%2C+Alturki+NA%2C+Alotaibi+F.+Epidemiological%2C+microbiological%2C+and+clinical+characteristics+of+multi-resistant+Pseudomonas+aeruginosa+isolates+in+King+Fahad+Medical+City%2C+Riyadh%2C+Saudi+Arabia.+Tropical+medicine+and+infectious+disease.+2023+Mar+30%3B8%284%29%3A205&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=30.%09Hafiz+TA%2C+Bin+Essa+EA%2C+Alharbi+SR%2C+Alyami+AS%2C+Alkudmani+ZS%2C+Mubaraki+MA%2C+Alturki+NA%2C+Alotaibi+F.+Epidemiological%2C+microbiological%2C+and+clinical+characteristics+of+multi-resistant+Pseudomonas+aeruginosa+isolates+in+King+Fahad+Medical+City%2C+Riyadh%2C+Saudi+Arabia.+Tropical+medicine+and+infectious+disease.+2023+Mar+30%3B8%284%29%3A205&btnG=
https://pubmed.ncbi.nlm.nih.gov/37104331/

