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Abstract

Background: Pseudomonas aeruginosa have a significant proportion ofittses of bacterial keratitis. Corneal ulcers
infected with P. aeruginosa are more severe than other bacterial cornesaRilaeruginosa is often associated with keratitis
that results from wearing contact lenses, which eventually leads to cotoea. This study aims to determine the
differences in the results of the antibiotic sensitivity test of P. aersgifftom corneal scraping specimens of keratitis
patients using contact lenses and non-contact lens users at RSUD dr. Soetomo.

Methods: This study is an observational analytic study of secondary datactroreal scraping cultures of patients with
keratitis infected with P. aeruginosa at Dr. Soetomo Hospital péaiodary 2017-December 2020.

Results: The total number of samples included in the inclusion criteria wasdples. Of the total sample, 8 (17.40%)
were contact lens users and 38 (82.60%) were non-contact lenses. Thexald female sex each as much as 50%. The
distribution of sample age categories for 0-20 years was 21.74%, ydakOwas 13.04%, 41-60 years was 41.30%, and
>60 years was 23.91%. Based on samples from 8 contact lens patiebistiestivere found to be 100% sensitive, namely
Amikacin, Cefepime, Ciprofloxacin, Imipenem, Levofloxacin, Meropenand Piperacillin tazobactam, Aztreonam and
Gentamicin 87.5%, Ceftazidime 75%, Tobramycin 37.5% and Pipema2dflo. Meanwhile, from a sample of 38 patients
who did not wear contact lenses, the sensitive antibiotics were Cefepiftie M¥yopenem 94.8%, Amikacin 92.1%
Imipenem 86.9%, Piperacillin-tazobactam 76.3%, Ciprofloxac$18%, Gentamicin 73.8%, Aztreonam 68.4%,
Levofloxacin 68.4%, Piperacillin 50%, Ceftazidime 44.7%, and Tobcani8.9%.

Conclusion: The results of the antibiotic sensitivity test against P. aeruginos&é&matitis patients with a history of contact
lens use showed that 8/8 (100%) of the active antibiotics were Amjk&gfepime, Ciprofloxacin, Imipenem,
Levofloxacin, Meropenem, and Piperacillin tazobactam. Then folldwediztreonam and Gentamicin (7/8).

The results of the antibiotic sensitivity test against P. aeruginosa firatitikepatients who had no history of using contact
lenses showed that the active antibiotics were above 50%, namehin=f@8/38 (100%), Meropenem 36/38 (94.8%),
Amikacin 35 /38 (92.1%), Imipenem 33/38 (86.9%), Piperacilirobactam 29/38 (76.3%), Ciprofloxacin 28/38 (73.8%),
Gentamicin 28/38 (73 .8%), Aztreonam 26/38 (68.4%), and lexexin 26/38 (68.4%).

Keywords: Antibiotic sensitivity, Pseudomonas aeruginosa, keratitis, contact lenses

1. Introduction

Microbial keratitis is an important cause of eye pathology and, along with traumidetes to 1.52 million
new cases of corneal blindness each year. Almost 50% of cases of mikevatdis are caused by bacteria
(Fernandes et al., 2016). Bacteria commonly associated with keratitis, or bacterial olmersa include
staphylococci, epidermal staphylococci, pneumonia streptococci, purulent streptocoacicella, glaucoma,
proteus, clebusiera pneumonia, 2016). Among the causative agentstefabaeratitis, Pseudomonas
aeruginosa is of particular interest for several reasons. P Pseudoaemginosa accounts for a significant
portion of bacterial keratitis, causing 6% to 39% of cases in the United State% an@8% in southern India.

In addition, Pseudomonas aeruginosa corneal ulcers have bseibdd as being more severe than other
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bacterial corneal ulcers. Pseudomonas aeruginosa is also known to émebxttoxic, Pseudomonas
aeruginosa ulcers are generally difficult and difficult to handle, and causgiag visual results than other
bacterial yellow ulcers (SY et al., 2012). The use of inappropriate antibiotics aptktomtreatments resulted
in a global increase in the onset of drug resistance between mitasets. Regartfllessatfral chromosome
code mechanism, Pseudomonas Pseudomonas aeruginosa has the abilityeoesistance genes frometh
same or different species (Thirumalmuthu et al., 2019). Pseudonamraginosa also causes corneal
inflammation when wearing contact lenses and also cause corneal ulcers (SuwaD&ghl., 2

Consumption of contact lenses is becoming more commadiit & an advantageous industry. The global
contact lens market is estimated to be US $ 1247.63 million in 2020 witwéhgrate of 6.7% (Alipour et
al., 2017). There are increasing indications for its use, including cosaetoddraction, myopia control, and
therapeutic reasons. Based on sales growth, it is estimated that there are 14Qcomithoh lens wearers
worldwide, an increase over the previous year. Different types of lerdesesare available to correct vision.
These lenses interact with the surface of the eye and are associated with martieprapd risk profiles. This
requires contact lens prescribers and ophthalmologists to be aware of complizssioriated with wearing
contact lenses (Lim et al., 2018).

One study estimates that 6% of contact lens wearers experience complications eachnygaratioms
associated with contact lenses are an important part of ophthalmology. Diseasesoranigenign allergic
conjunctivitis to severe microbial keratitis (Li et al., 2018). Improper usensfcleaning solutions, such as the
addition of antibiotics and the reuse of solutions in lens cases, can dquisda to non-lethal levels of
disinfectants and further develop resistance (Subedi et al., 2018). ). $tadéesshown that Pseudomonas
aeruginosa collected from corneal swabs in patients with microbial keratitis is also et imasiorage vessels
(Dantam et al., 2016). Increased use of contact lenses followed by increasgdnme=wf bacterial keratitis
caused by Pseudomonas aeruginosa.

2. Methods

This type of study describes the secondary data found in the dr. SoetoeralG&spital Surabaya. The
design of this study is cross-cutting. The population of this studyr.ist was consistent with the data of
Pseudomonas aeruginosa isolated from the corneal swab of the patierdllisd in Department of Clinical
Microbiology from January 2017 to December 2020. Determination opleanfor this study by continuous
sampling. Patients with keratitis or corneal ulcer eyes who submitted a microbiological f@stisatime form
of a corneal swab to Department of Clinical Microbiology. As a result of thigifidation, Pseudomonas
aeruginosa contained in the study sample was found.

Inclusion criteria:

Data from microbiological examination of corneal scraping specimens from kepatigsts identified
Pseudomonas aeruginosa which was examined at dr. Soetomo Surabayaahuwary 2017 December
2020.

Exclusion criteria:

Data on antibiotic sensitivity test results are missing, error or invalid.

3. Result
The total number of samples included in the inclusion criteria was 46 samples. Of treangbée, 8

(17.40%) were contact lens users and 38 (82.60%) were non-contact lenses. Tlex aradefemale sex each
as much as 50%. The distribution of sample age categories for 0-20 yeallsT4&s,21-40 years was 13.04%,
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41-60 years was 41.30%, and >60 years was 23.91%. Based on sampsdmtact lens patients, antibiotics
were found to be 100% sensitive, namely Amikacin, Cefepime, Ciprofloxamipenem, Levofloxacin,
Meropenem, and Piperacillin tazobactam, Aztreonam and Gentamicin 87.5%, CeftazidintleoBExycin
37.5% and Piperacillin 25%. Meanwhile, from a sample of 38 patients who dideaotcontact lenses, the
sensitive antibiotics were Cefepime 100%, Meropenem 94.8%, Amikacin 92.1% Imip@&r88i) Biperacillin-
tazobactam 76.3%, Ciprofloxacin 73.8%, Gentamicin 73.8%, Aztreonam 68.4%, Levifl®6&d%,
Piperacillin 50%, Ceftazidime 44.7%, and Tobramycin 28.9%.

Table 1 Distribution of samples by age

Age Contact lens Non contact lens N (%)

0-20 year 2 8 10 (21.74%)
21-40 year 4 2 6 (13.04%)
41-60 year 2 17 19 (41.30%)
>60 year 0 11 11 (23.91%)
Total 8 38 46 (100.00%)

Table 2 Distribution by gender

Gender Contact lens Non Contact Lenses N(%)
Man 1 22 50%
Woman 7 16 50%
Total 8 38 100%

Table 3 Distribution by room

Room Contact lens Non contact lens N(%)
Jasmine 2 13 32.61%
NICU 0 1 2.17%
IRD 6 18 52.17%
BONA 2 0 2 4.35%
ROI 2 0 1 2.17%
Palm 0 1 2.17%
Out patient clinic 0 1 2.17%
HCU GRAHA 0 1 2.17%
Total 8 38 100.00%

Table 1Distribution of antibiotic sensitivity of Pseudomoreeruginosa-infected keratitis patients using comeases

ANTIBIOTICS SENSITIVITY
S (%) 1 (%) R(%)
Amikacin 8 (100) 0 0
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ANTIBIOTICS SENSITIVITY

S (%) 1 (%) R(%)
Cefepime 8 (100) 0 0
Ciprofloxacin 8 (100) 0 0
Imipenem 8 (100) 0 0
Levofloxacin 8 (100) 0 0
Meropenem 8 (100) 0 0
piperacillin-tazobactam 8 (100) 0 0
Aztreonam 7 (87.5) 0 1(12.5)
Gentamicin 7 (87.5) 0 1(12.5)
Ceftazidime* 6 (75) 0 0
Tobramycin* 3(37.5) 0 0
piperacillin* 2 (25) 0 2 (25)
Amoxicillin clavulanic acid 0 0 8 (100)
Ampicillin 0 0 8 (100)
Ampicillin-sulbactam 0 0 8 (100)
Cefazolin 0 0 8 (100)
Cefotaxime 0 0 8 (100)
Cefoxitin 0 0 8 (100)
Ceftriaxone 0 0 8 (100)
Cloramphenicol 0 0 8 (100)
Ertapenem 0 0 8 (100)
Tetracycline 0 0 8 (100)
Cotrimoxazole 0 0 8 (100)

*some samples failed to produce sensitivity test resaltertain antibiotics

Table 5 Distribution of antibiotic sensitivity of patits with keratitis infected with Pseudomonas aewss who do not use contact
lenses

ANTIBIOTICS SENSITIVITY

S (%) 1 (%) R(%)
Cefepime 38 (100) 0 0
Meropenem 36 (94.8) 1(2.6) 1(2.6)
Amikacin 35(92.1) 0 3(7.9)
Imipenem 33 (86.9) 2(5.2) 3(7.9)
Piperacillin-tazobactam* 29 (76.3) 5(13.1) 2(5.2)
Ciprofloxacin 28 (73.8) 5 (13.15) 5 (13.15)
Gentamicin 28 (73.8) 2(5.2) 8 (21)
Aztreonam 26 (68.4) 3(7.9) 9 (23.7)
Levofloxacin 26 (68.4) 2(5.2) 10 (26.4)
piperacillin* 19 (50) 0 2(5.2)
Ceftazidime* 17 (44.7) 1(2.6) 2(5.2)
Tobramycin* 11 (28.9) 0 3(37.5)
Amoxicillin clavulanic acid 0 0 38 (100)
Ampicillin 0 0 38 (100)
Ampicillin-sulbactam 0 0 38 (100)
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ANTIBIOTICS SENSITIVITY
S (%) 1 (%) R(%)

Cefazolin 0 0 38 (100)
Cefotaxime 0 0 38 (100)
Cefoxitin 0 0 38 (100)
Ceftriaxone 0 0 38 (100)
Cloramphenicol 0 0 38 (100)
Ertapenem 0 0 38 (100)
Tetracycline 0 0 38 (100)
Cotrimoxazole 0 0 38 (100)

*some samples failed to produce sensitivity test resaltertain antibiotics
4. Discussion

Pseudomonas aeruginosa infection of the eye can be visually thregbersiag-apid onset and progressively
causes inflammation of the corneal stroma. Keratitis caused by Pseudomoungiscsar causes a rapid
suppurative infiltration, subsequent discoloration and perforation of the cardmed eventually leads to
blindness. Contact lens wearers are particularly susceptible to the developfeaéeruginosa keratitis.(Oka
et al., 2015).

In the field of eye care, contact lenses have a great impact on imprdsimg, Yut their use can be limited
by eye infections. The use of contact lenses is the most important riskféaatacrobial infection. Wearing
contact lenses is associated with changes in the ocular microbiota where the ocular conjunobivitanis
found to be similar to the skin under the eyes. Gram-negative bacteria are theamsnof contact lens-
associated microbial keratitis with Pseudomonas spp. the most frequently isolagetdsmsy while
Staphylococcus spp. and Serratia spp. in the next order(Di Onofrio2219),

In this study, from a total of 46 patients, 23 (50%) male patients a(E023) female patients were
found. This data is almost similar to a study in Taiwan in 2015 which exdmiieeobial keratitis in general,
namely 171 (47.1%) men and 192 (52.9%) women.(Oka et al., 2015).

The age of the individuals in this study was mostly 41-60 years, namelyoh®e (41.3%). Then followed
by age >60 years as many as 11 people (23.91%), aged 0-20 yparpl(21.74%) and age 21-40 years as
many as 6 people (13.04%). From a study in Taiwan in 2019, it was floatithe average age of the microbial
keratitis population was getting older. There is a growing trend for the pereafitpgtients over 60 years in
the microbial keratitis population (Liu et al., 2019).

Out of a total of thel6 samples obtained, the most samples were from IRD room 24 (52.17%) and
Melati 15 (32.61%). This is probably because more keratitis patients ge tirh for eye complaints,
especially when outside working hours or holidays. Meanwhile, the Melati ibam inpatient room for eye
patients. Next is Bona Room 2 (4.35%), NICU 1 (2.17%), ROI-2 T§8)1Palem 1 (2.17%), Out patient clinic
1(2.17%) , and HCU Grha 1 (2.17%).

Based on samples from 8 patients with a history of contact lens use, 10@t®éesansbiotics were obtained,
namely Amikacin, Cefepime, Ciprofloxacin, Imipenem, Levofloxacin, Memepg and Piperacillin
tazobactam. Then followed by Aztreonam 87.5%, Gentamicin 87.5%, Ceftazidime 75%, Tabrdimp%
and Piperacillin 25%. These results are slightly different from those foutaddies in the Middle East where
the antibiogram results showed 100% of P. aeruginosa cases were sensitive to ceftamidaiprofloxacin,
whereas amikacin, imipenem, and gentamicin were the second most effectivatiesiiNaduvilath et al.,
2016). The equation obtained is that Ciprofloxacin is 100% sensitive to contaatelaress.
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Meanwhile in 38 patients who had no history of using contact lenses, sensitivetiastibiere found,
namely Cefepime 100%, Meropenem 94.8%, Amikacin 92.1%, Imipenem 86.9%, Pipetaczibactam
76.3%, Ciprofloxacin 73.8 %, Gentamicin 73.8%, Aztreonam 68.4%, Levofioxad%, Piperacillin 50%,
Ceftazidime 44.7%, and Tobramycin 28.9%.

The weakness of this study is that the number of samples from keratitis patientgeah contact
lenses is still very small when compared to the number of samples that do nobwntaat lenses, which is 8
versus 38, making it a less proportional compariso

Meanwhile, when compared with research in India and Australia, it will appear a differem.pathemg
Australian isolates (n = 14), the sensitivity was 100% to gentamicin or polymyxin, 98W%ramnycin, 86% to
levofloxacin, 79% to piperacillin, 50% to ciprofloxacin, 43% to ceftazidinte2#96 to imipenem. In contrast,
the sensitivity of Indian isolates (n=12) was 75% for polymyxin, 60% fotagainin, 59% for piperacillin, 50%
for levofloxacin, tobramycin, and ceftazidime, 42% for imipenem and 28%iprofloxacin. This difference
may occur because in Australia, there are strict regulations on prescribingtiastilaiod antibiotics can only
be obtained legally with a prescription from a qualified healthcare professioted the Therapeutic Goods
Act 1989. While in India, apart from brand-name antibiotics, there are alstasdard antibiotics, and 'fake'
antibiotics that make monitoring and regulation difficult. While the consumpfi@ntibiotics per person in
Australia and India in 2010 was almost the same, there was a more rapid ibetesgsn 2000 and 2010 in
India. These differences may influence the development of antibiotic resiskdrare dt al., 2020).

5. Conclusion

The results of the antibiotic sensitivity test against P. aeruginosa from keratitis pattenéshistory of
contact lens use showed that 8/8 (100%) of the active antibiotics were Amikacin, Ceféjgiroépxacin,
Imipenem, Levofloxacin, Meropenem, and Piperacillin tazobactam. Then followeAztyeonam and
Gentamicin (7/8).

The results of the antibiotic sensitivity test against P. aeruginosa from keatitistp who had no history
of using contact lenses showed that the active antibiotics were above 50%, nameiineC88&B8 (100%),
Meropenem 36/38 (94.8%), Amikacin 35 /38 (92.1%), Imipenem 388%), Piperacillin-tazobactam 29/38
(76.3%), Ciprofloxacin 28/38 (73.8%), Gentamicin 28/38 (73 .8%), Aztreo2&M8 (68.4%), and
Levofloxacin 26/38 (68.4%).

Conflict of interest
None.
Acknowledgement

None.

References

Alipour, F., Khaheshi, S., Soleimanzadeh, M., Heiddeh, S., & Heydarzadeh, S. (2017). Contact LelateckComplications: A Review.
Journal of Opthalmic and Vision Research, 12(2).dhtfghoi.org/10.4103/jovr.jovr_159 16

CDC. (2021). Pseudomonas in Healthcare settings. Redrie  January 13, 2022, from
https://lwww.cdc.gov/hai/organisms/pseudomonas.html

CLSI Performance Standards for Antimicrobial Susceptibllggting; Twentieth Informational Supplement. (2020).

WWw.ijrp.org



Prize Emma Valianto / International Journal of Research Publications (IJRP.ORG) @ JJ RP. 'ORG

ISSN: 2708-3578 (Online)

126

Dantam, J., McCanna, DJ, Subbaraman, LN, PapinskidBki&, C., Mirza, A., Pepper, MW (2016). Microb@bntamination Of Contact
Lens Storage Cases During Daily Wear Use. Optometry andsiorV Science, 93(8), 92932.
https://doi.org/10.1097/0OPX.0000000000000886

Di Onofrio, V., Gesuele, R., Maione, A., Liguori, G., Liguori, R., Guida, M., ... Galdiero, E. (2019). Prevention of Pseudomonas aeruginosa
Biofilm Formation on Soft Contact Lenses by Allium sativiFermented Extract (BGE) and Cannabinol Oil Extrad§C
Antibiotics, 8(4), 258. https://doi.org/10.3390/amnitis8040258

Farandos, NM, Yetisen, AK, Monteiro, MJ, Lowe, CR, &rYUSH (2015). Contact Lens Sensors in Ocular Diagrssfidvanced
Healthcare Materials, 4(6), 79210. https://doi.org/10.1002/adhm.201400504

Fernandes, M., Vira, D., Medikonda, R., & Kumar, N. @DExtensively And Pan-Drug Resistant Pseudomonasghersa Keratitis:
Clinical Features, Risk Factors, And Outcome. Gra#ethive for Clinical and Experimental Ophthalmolo@g4(2), 315322.
https://doi.org/10.1007/s00417-015-3208-7

Filloux, A., & Walker, JM (2014). Pseudomonas Methadd Protocols. New York: Humana Press.

Fujitani, S., Moffett, KS, & Yu, VL (2014). Pseudonam aeruginosa. Retrieved December 3, 2020, from
http://www.antimicrobe.org/new/b112.asp

Gandhi, S., Shakya, D., Ranjan, K., & Bansal, S1420Corneal Ulcer: A Prospective Clinical And Mibiological Study. International
Journal of Medical Science and Public Health, 3(1334. https://doi.org/10.5455/ijmsph.2014.030820142

Harsono, S., & Manik, W. (2015). Textbook of Microlmigical Examination of Infectious Diseases. Airlangga @rsity Faculty of
Medicine.

Isenberg, HD (2016). Clinical Microbiology Proceduresiandbook. Clinical Microbiology Procedures Handhoo
https://doi.org/10.1128/9781555818814

Khan, M., Stapleton, F., & Perrywillcox, MD (202@usceptibility Of Contact Lens-Related Pseudomonasgheosa Keratitis Isolates
To Multipurpose Disinfecting Solutions, DisinfectantsydAAntibiotics. Translational Vision Science and Aealogy, 9(5), 22.
https://doi.org/10.1167/tvst.9.5.2

Khor, WB, Prajna, VN, Garg, P., Mehta, JS, Xie,liu, Z., ... Tan, DTH (2018). The Asia Cornea Society Infectious Keratitis Study: A
Prospective Multicenter Study of Infectious Keratitin Asia. American Journal of Ophthalmology, 195, -16D.
https://doi.org/10.1016/j.aj0.2018.07.040

Lee, Ol. L. (2016). Beginner's Guide to Corneal Ulcefsmerican Academy of Ophthalmology. Retrieved Decernid, 2020, from
https://www.aao.org/young-ophthalmologists/yo-infttde/beginner-s-guidés-corneal-ulcers

Li, W., Sun, X., Wang, Z., & Zhang, Y. (2018). A S8ay Of Contact Lens-Related Complications In A Teytidospital In China. Contact
Lens and Anterior Eye, 41(2), 20204. https://doi.org/10.1016/j.clae.2017.10.007

Lim, CHL, Stapleton, F., & Mehta, JS (2018). Review ohtact lensegelated complications. Eye and Contact Lens, 44(D)S$0.
https://doi.org/10.1097/ICL.0000000000000481

Liu, HY, Chu, HS, Wang, 13, Chen, WL, & Hu, FR (2019)ickbial Keratitis in Taiwan: A 20-Year Update. Amenic Journal of
Ophthalmology, 205, 781. https://doi.org/10.1016/j.aj0.2019.03.023

Moreddu, R., Vigolo, D., & Yetisen, AK (2019). Contd_ens Technology: From Fundamentals to Applicatiortzaficed Healthcar
Materials, 8(15). https://doi.org/10.1002/adhm.2@388

Mukamal, R. (2017). Contact Lens Cleaning Solution Basmerican Academy of Ophthalmology. Retrieved Deaarib, 2020, from
https://www.aao.org/eye-health/glasses-contacts/cbleas-cleaning-solution-basics

Musgrave, CSA, & Fang, F. (2019). Contact lens madserish materials science perspective. Materials, 12(2)351
https://doi.org/10.3390/ma12020261

Naduvilath, T., Papas, EB, & De La Jara, PL (2016). Dembgrdfactors Affect Ocular Comfort Ratings During Cathens Wear.
Optometry and Vision Science, 93(8), 160@10. https://doi.org/10.1097/OPX.0000000000000884

Oka, N., Suzuki, T., Ishikawa, E., Yamaguchi, S., Haydéh Gotoh, N., & Ohashi, Y. (2015). Relationsl@p Virulence Factors And
Clinical Features In Keratitis Caused By Pseudomonasgh®sa. Investigative Ophthalmology and Visual Soge®s6(11), 6892
6898. https://doi.org/10.1167/iovs.15-17556

Pseudomonas aeruginosa micrograph. (2015). RetrieRed&@mber 2020, from https://www.microbiologyinpi&sicom/pseudomonas-
aeruginosa.html

Shiel Jr., WC (2020). Definition of Keratitis. Takendaenber 8, 2020, from https://www.medicinenet.com/kisalefinition.htm

Subedi, D., Kumar Vijay, A., & Willcox, M. (2018). Styaf Disinfectant Resistance Genes in Ocular Isolat®sefidomonas aeruginosa
https://doi.org/10.3390/antibiotics7040088

Suwal, S., Bhandari, D., Thapa, P., Shrestha, MK¥n8atya, J. (2016). Microbiological Profile Of CoaldJicer Cases Diagnosed In A
Tertiary Care Ophthalmological Institute In Nepal. BNDphthalmology, 16(1),-5. https://doi.org/10.1186/s12883:6-0388-9

Sy, A., Srinivasan, M., Mascarenhas, J., Lalitha,Rajaraman, R., Ravindran, M., Acharya, NR (201XeWlomonas aeruginosa
Keratitis: Outcomes And Response To Corticosteroidtimreat. Investigative Ophthalmology and Visual Scie&£1), 267272.
https://doi.org/10.1167/iovs.11-7840

WWw.ijrp.org



Prize Emma Valianto / International Journal of Research Publications (IJRP.ORG) @ JJRP 'ORG

ISSN: 2708-3578 (Online)

127

Tankeshwar, A. (2012). Pseudomonas aeruginosa: InfiecMprtality, and Pathogenesis. Retrieved Decembe2@0, from
https://microbeonline.com/pseudomonas-aeruginosatinfemortality-pathogenesis-and-diagnosis/

Thirumalmuthu, K., Devarajan, B., Prajna, L., & Mohamiar, V. (2019). Mechanisms of Fluoroquinolone and Arglypcoside Resistance
in Keratitis-Associated Pseudomonas aeruginosa. MalrBioug Resistance, 25(6), 81&3. https://doi.org/10.1089/mdr.2018.0218

Turbert, D., & Lee, WB (2019). What Is a Corneal Ulg€eratitis)? - American Academy of Ophthalmologytiéved 5 November 2020,
from https://www.aao.org/eye-health/diseases/cornealrul

WWw.ijrp.org



