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A B S T R A C T

Eye is a complex and sensitive organ and is therefore more vulnerable to trauma and various infections
ocular infections are one of the most commonly encountered infections. Any part of the eye can be
infected by bacteria, fungi, parasites or viruses. In order to minimize the ocular morbidity and mortality,
timely antimicrobial treatment must be initiated on the basis of clinical and microbial evaluation. For
specific antibacterial treatment, isolation and identification of bacterial pathogens along with antibiotic
susceptibility spectrum is essential. Hence, this study was undertaken to isolate and identify the bacterial
and fungal pathogens responsible for the development of ocular infections and to determine their in
vitro susceptibilities to commonly used antibiotics. A total of 203 samples of suspected ocular infections
comprising 117 conjunctival swabs, 34 corneal specimens, 24 lacrimal pus samples and 28 vitreous
specimens were analysed. Out of them 102(50.1%) showed growth. 82(40%) were bacterial and 21(10.3%)
were fungal isolates. Due to the emergence of drug resistance it is imperative that all ophthalmological
samples must be tested for antibiotic resistance as far as possible. Indiscriminate use of over the counter
antibiotic eye formulations should be avoided and also it is important to know the changing pattern of
pathogens.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
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1. Introduction

Eye is a unique organ and the most important sensory
organs in the body.1 It is a complex and sensitive
organ and is therefore more vulnerable to trauma and
various infections Ocular infections are one of the most
frequently encountered infections. Infection can occur
exogenously due to penetrating injury to the eye or as a
result of intraocular surgery. Infection may be acquired
endogenously as a result of haematogenous spread of
infection from other parts of the body. Indian population
is vulnerable to ocular infections by virtue of subtropical
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climate, trauma and surgical procedures. Even a minor
infection elsewhere in the body, can be fatal to the eye in
terms of visual compromise.

Any part of eye can be infected by bacteria,
fungi, parasites or viruses.2 Many opportunistic agents
are frequently encountered in ocular infections due
to widespread use of topical, systemic immunosup
pressive agents and increasing number of patients with
HIV.3 Bacteria are the predominant contributor of
ocular infections worldwide. Infection can be mono or
poly-microbial and is associated with various factors
including contact lenses, trauma, surgery, dry eye state,
chronic nasolacrimal duct obstruction and previous ocular
infections.4–6
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The bacterial conjunctivitis is the most common ocular
infection and it involves all ages and has a worldwide
distribution.7 Normally, the conjunctiva harbours a
population of bacteria that does not cause any disease, but
however infections may occur when the microorganisms
overwhelm local host defence mechanisms.1

Mycotic keratitis is commonly seen in rural agricultural
workers and has unfavourable prognosis due to its
protracted course and it constitutes an important cause of
blindness. Fungi gain access to the cornea due to a defect
in corneal epithelium and cause tissue necrosis leading
to the ulceration and subsequently corneal opacity. The
predominant predisposing factors of mycotic keratitis are
trauma by vegetative matter, indiscriminate use of topical
corticosteroids, contact lens and rarely by retention of hair
in the cornea.8 It is commonly caused by Aspergillus
species, Candida albicans, Fusarium, etc.

Endophthalmitis and panophthalmitis are ocular
infections which lead to a very severe sight threatening
condition. Exogenous endophthalmitis is a complication
of primary cataract, intraocular surgery and ocular
trauma due to the introduction of pathogens like bacteria
whereas the endogenous one is frequently due to systemic
dissemination of the pathogens. Organisms causing these
infections are mostly bacterial or fungal. Organisms causing
bacterial endophthalmitis include Staphylococcus aureus,
Staphylococcus epidermidis, Streptococci, Pneumococci,
Pseudomonas, Escherichia coli. The common fungi
causing fungal endophthalmitis are Aspergillus, Fusarium,
Penicillium and Candida. Both keratitis and endophthalmitis
are potentially devastating ocular conditions if not
diagnosed early.9–11

In order to reduce the ocular morbidity and mortality,
timely antimicrobial treatment must be started on the
basis of clinical and microbial evaluation.12 For specific
antimicrobial treatment, isolation and identification of
bacterial pathogens along with the antibiotic susceptibility
spectrum is essential.1 The bacterial aetiology and their
antimicrobial susceptibility must be updated to make a
rational choice of initial antimicrobial therapy. Hence, this
study was undertaken to isolate and identify the bacterial
and fungal pathogens responsible for the development
of ocular infections and to determine their in vitro
susceptibilities to commonly used antibiotics.

2. Materials and Methods

The present prospective study was carried out from
January 2019 to June 2020 in Microbiology department,
Government Medical College, Amritsar. Various ocular
samples were received from Ophthalmology department,
Government Medical College, Amritsar.

All the patients included in the present study were
examined by slit lamp bio-microscopy and the clinical
conditions were diagnosed by the ophthalmologist using

standard protocols. After detailed ocular examinations using
standard techniques, specimens for smear and culture was
obtained from the various ocular tissues. Specimens were
then subjected to direct microscopic examination i.e. Gram
staining, 10% KOH wet mount, Calcofluor white staining,
bacterial and fungal culture. Isolated bacteria & fungi were
identified by the standard Microbiological procedures.13

Antimicrobial susceptibility testing of the bacterial isolates
was performed as per the latest CLSI guidelines.14

3. Results

A total of 203 samples of suspected ocular infections
comprising 117 conjunctival swabs, 34 corneal specimens,
24 lacrimal pus samples and 28 vitreous specimens were
analysed. Out of them 102(50.1%) showed growth. 82(40%)
were bacterial and 21(10.3%) were fungal isolates.

3.1. Epidemiological findings

Mean age of the patients was 46.7 years with standard
deviation of 15.3 (46.7±15.3). The study showed slightly
more preponderance for the males (n=104, 51%). 98
patients hailed from urban and 105 from rural area.
The occupational group analysis showed significantly high
incidence among farmers followed by labourers, it was
observed that 57% (116) of the participants were illiterate.
The predisposing factors associated with suspected keratitis
patients were trauma, contact lens wear and post-operative.

3.2. Microbiological findings

The conjunctival swabs yielded 50(43%) bacterial isolates.
Corneal scrapings grew 5(14%) bacterial isolates and
16(47.1%) fungal isolates and 1 mixed growth. Vitreous
fluid yielded 10(36%) bacterial and 5(17.8%) fungal
isolates. Among lacrimal pus samples bacterial growth
obtained in 17(71%).

Among corneal and vitreous specimens, out of the 26
cases positive by direct microscopy (KOH mount and
Calcofluor White staining), 18 cases showed growth and in
3 cases no growth was obtained on culture. Out of 36 cases
negative on direct microscopy, growth was obtained in 3
cases and in remaining 33 cases no growth was obtained on
culture. Sensitivity of the direct microscopy was 85.7% and
specificity of the test was 80.9%. Amongst the 82 culture
positive samples, 60(73%) gram negative bacterial isolates
were identified while 22(27%) gram positive isolates were
identified.

Out of 21 fungal isolates, 16 were from the corneal
scrappings which yielded Aspergillus sp. (7), Penicillium
sp. (4), Candida albicans (3) and Fusarium sp. (2). One
corneal sample which yielded Candida showed the mixed
growth along with Coagulase-negative staphylococcus.
Among the 5 fungal isolates obtained from vitreous
specimen 3 were Aspergillus sp. and 2 were Candida
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albicans. There was no fungal isolate obtained from
conjunctival swab and lacrimal pus specimen.

The predominant Gram-negative bacterium isolated
was Pseudomonas aeruginosa which was 100% sensitive
polymyxin B, 87.5% sensitive to ceftazidime and 75%
sensitive to amikacin. Klebsiella pneunomiae was 100%
susceptible to amikacin, ceftazidime and polymyxin B,
87.5% sensitive to gentamicin and ofloxacin. The E. coli
found to be 100% sensitive to amikacin, ceftazidime,
ofloxacin and polymyxin B, 83.3% sensitive to gentamicin
and ciprofloxacin.

Fig. 1: Antibiotic sensitivity pattern of the gram positive isolates
in percentage

4. Discussion

Currently, ocular infections are considered as one of the
major contributors of nonfatal disabling conditions in both
high and low income countries.15 Up to 5% of all the
blindness may be attributed to consequences of ocular
trauma and resulting infection.16 Global estimates of the
ocular infections as a cause of blindness range from 1.5
to 2 million cases per year.17 In parts of the world with
difficulties about the access to healthcare, poorer health
indices and a higher proportion of workers within high risk
occupations such as farming and agriculture, incidence of
ocular infections is more.18

In our study majority of patients were from age group
41-50 with a mean age of 46.7 years and male to female
ratio was 1.05:1 These results were in concurrence with
the earlier reports.19,20 Male predominance in our study
was attributed to their outdoor activities.21 Occupational
analysis indicated high prevalence rates among farmers and
labourers due to their work environment. The farmers are
usually exposed to trauma by some organic matter (such
as dried rice stems or maize) which facilitates invasion of
fungi.22 A higher prevalence of ocular infections in rural
population (52%) and illiterate individuals (57%) can be
explained by lower awareness of health & hygiene practices
and local medical conditions which makes them more prone
to infections.23,24

Predisposing factors associated with suspected keratitis
patients were trauma (68%), contact lens wear (12%)
and post-operative cases (6%). These findings are in
concordance with the study conducted by Hitesh J et
al on the etiological diagnosis of microbial keratitis in
a tertiary care hospital in Gujarat.25 Among suspected
endophthalmitis cases 85.7% were post-operative,
7.2% were post-traumatic and 3.5% of endogenous
endophthalmitis. Similar findings were observed in study
conducted at Bangalore, India by Banu A et al.26

Sensitivity of direct microscopy for identification of
fungal elements in various ocular specimens was 85.7%
and it was comparable to a study conducted by Sharma et
al. where the sensitivity was 81.2%.27 So, the performance
of direct microscopy in identification of fungal elements
in our study were in good accordance with the various
studies and it clearly establish its high diagnostic sensitivity
which can be compared with culture. Moreover, culture
is a time-consuming laboratory method which is not
commonly available in clinical practice. Sharma et al.
have recommended the introduction of anti-fungal therapy
whenever a KOH+CFW+gram stained smear is positive for
fungus because they believe that the gold standard of culture
also has its own limitations and a fungal element is unlikely
to be misinterpreted during microscopic examination.28

Predominant isolate identified among conjunctival
specimens was Staphylococcus aureus 26(52%) and
followed by 10(20%) Coagulase Negative Staphylococci
(CoNS), 3(6%) Streptococcus pneumoniae, 5(10%)
Klebsiella sp., 3(6%) each of Pseudomonas aeruginosa and
Escherichia coli. Similar studies done by Samuel S O et al
and Ra’ad Al-Dorri AZ et al, have reported Staphylococcus
aureus as the predominant isolate in conjunctivitis.29,30

A study conducted by A.O. Okesola et al also showed
Coagulase negative Staphylococci as second common
isolate.31 In a study by Dagnachew et al, in 2014 from
North west Ethiopia, Klebsiella pneumoniae was the
commonest isolate among the gram negative organisms.32

Coagulase Negative Staphylococci 3(60%) was the major
bacterial isolate identified from corneal specimens followed
by 1(20%) each of S.aureus and Pseudomonas. Similarly
in another study about bacterial keratitis by Bourcier T,
Coagulase negative staphylococcus was the most frequent
organism isolated on corneal scrapings.33

Bacterial isolate most commonly identified among
vitreous specimen was CoNS 4(40%), followed by 3(30%)
S.aureus, 2(20%) Pseudomonas. This data is consistent with
study done by Kodati S et al which showed Coagulase
negative Staphylococci (CoNS) as the most common isolate
(54.6%).34

Most common bacterial isolate observed among lacrimal
pus specimens were 4(23.5%) each of S.aureus and CoNS,
which correlated with study done by C.P. Shah et al
from Nepal.35 Among the Gram negative organism, E.coli
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Table 1: Distribution of the different bacterial isolates from various specimens

Specimen Conjunctival swab Corneal
scrapping

Vitreous
specimen Lacrimal pus TotalOrganism

Staphylococcus aureus 26(52%) 1(20%) 3(30%) 4(23.5%) 44(53.6%)
Coagulase-negative
staphylococcus

10(20%) 3(60%) 4(40%) 4(23.5%) 21(20.5%)

Streptococcus
pneumoniae

3(6%) - 1(10%) 1(5.9%) 5(4.9%)

Pseudomonas aeruginosa 3(6%) 1(20%) 2(20%) 2(11.8%) 8(7.8%)
Klebsiella pneumoniae 5(10%) - - 2(11.8%) 7(6.9%)
Escherichia coli 3(6%) - - 3(17.6%) 6(5.9%)
Proteus mirabilis - - - 1(5.9%) 1(0.9%)
Total 50(100%) 5(100%) 10(100%) 17(100%) 82(100%)

2(17.6%) was the frequent isolate followed by Klebsiella
pneumoniae 2(11.8%) and it correlated well with the study
by Patel K et al.36

Most common pathogen causing keratomycosis was
Aspergillus sp. (7) followed by Penicillium sp. (4), Candida
albicans (3) and Fusarium sp. (2). The corneal sample which
yielded Candida albicans, showed mixed growth along with
Coagulase-negative staphylococcus.

Similarly in the study by Arora U et al from India,
also showed Aspergillus sp. As most commonly isolated
fungi in Keratomycosis.37 In contrast to our findings studies
conducted by Srinivasan M et al from South India in 1994
and Das S et al from India in 2014 had reported Fusarium
as the predominant fungal isolate in Keratitis.18,38

Predominant fungal isolate obtained from vitreous
specimen were Aspergillus sp. (3) followed by Candida
albicans (2). Similar results were observed in a study by
Satpthy G in which Aspergillus spp. were the most common
isolates followed by Candida albicans.39

In our study, among the Gram positive isolates the
most frequent isolate was Staphylococcus aureus which
was 100% susceptible to vancomycin, amikacin, (79.4%),
gentamicin (67.6%) and ofloxacin (67.6%). Coagulase
negative Staphylococci showed 100% susceptibility to
vancomycin, (85.7%) amikacin, (80.9%) ofloxacin, (71.4%)
gentamicin.

This is in concordance with the study conducted by
Rajesh S et al in which, all Gram positive isolates
were susceptible to vancomycin (100%), Staphylococcus
aureus showing maximum susceptibility to aminoglycosides
followed by fluroquinolones.23

In present study Methicillin resistance was seen in 41.2%
of Staphylococcus aureus isolates and 33.3% of Coagulase
negative Staphylococcus isolates. In study done by Chuang
C C et al and Deguchi H et al methicillin resistance was
observed in 52.8% strains of S.aureus and 47% Coagulase
negative Staphylococcus respectively.40,41

Streptococcus pneumoniae isolates found to be 100%
susceptible to vancomycin, erythromycin, tetracycline and
ofloxacin followed by (80%) ciprofloxacin and (40%)
amikacin. Similar study done by Tewelde et al in South west

Ethiopia which reported the same.42

Gram negative bacteria isolates found to be 100%
sensitive polymyxin B and ceftazidime followed by
amikacin (93.7%), ofloxacin (87%), gentamycin (82.8%).
Gram negative isolates showed maximum sensitivity to
Amikacin, ceftazidime, ofloxacin and polymyxin B and
Gentamycin which was similar to the study done by
Whitcher JP et al.43

Sensitivity and resistance pattern based on in vitro testing
may not truly reflect the clinical resistance and response
to an antimicrobial because of the host factors and the
penetration of drug.44 High resistance is usually due to
overuse and empirical treatment given to the patients that
ultimately leads to emergence of drug resistant strains.45,46

5. Conclusion

Due to emergence of drug resistance it is imperative
that all the ophthalmological samples must be tested for
antimicrobial resistance as far as possible. Indiscriminate
use of various over the counter available antibiotic eye
formulations should be avoided and it is important to know
the changing profile of pathogens. To mitigate the burden
of ocular infections, ophthalmologist should regard on risk
reduction and must comply with the etiologic approach of
diagnosis.

6. Conflict of Interest

The authors declare that there are no conflicts of interest in
this paper.

7. Source of Funding

None.

References
1. Bharathi M, Amuthan M, Viswanathan S, Ramesh S, Ramakrishnan R.

Prevalence of bacterial pathogens causing ocular infections in South
India. Indian J Pathol Microbiol. 2010;53(2):281–6.

2. Kansakar P. Bacterial etiology and antimicrobial susceptibility pattern
of ophthalmic infections in Nepal. J Nepal Assoc Med Lab Sci. 2008;.



158 Oberoi et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2021;7(3):154–159

3. Therese K, Madhavan HN. Microbiological procedures for diagnosis
of ocular infections. Available from: https://www.scienceopen.com/
document?vid=bc5a6317-79f3-405e-a613-ceaba4c9a1da.

4. Galvis V, Tello A, Guerra A, Acuña MF, Villarreal D. Antibiotic
susceptibility patterns of bacteria isolated from keratitis and
intraocular infections at Fundación Oftalmológica de Santander
(FOSCAL). Biomedica. 2014;34(1):23–33.

5. Iwalokun BA, Oluwadun A, Akinsinde KA, Niemogha MT,
Nwaokorie FO. Bacteriologic and plasmid analysis of etiologic agents
of conjunctivitis in Lagos, Nigeria. J Ophthalmic Inflamm Infect.
2011;1(3):95–103.

6. Pana M. Antibiotic Resistant Bacteria - A Continuous Challenge in
the New Millennium. Antibiotic Resistant Bacteria - A Continuous
Challenge in the New Millennium. In: 1st Edn. InTech; 2012. p. 588.
Available from: https://directory.doabooks.org/handle/20.500.12854/
40948. doi:10.5772/1058.

7. Forbes BA, Sahm DF, Weissfeld AS. Bailey and Scott’s Diagnostic
Microbiology. In: 12th Edn. Missouri: Mosby Elsevier; 2007. p. 779.

8. Saha R, Das S. Mycological profile of infectious Keratitis from Delhi.
Indian J Med Res. 2006;123(2):159–64.

9. Willcox MDP. Pseudomonas aeruginosa infection and inflammation
during contact lens wear: A review. Optom Vis Sci. 2007;84(4):273–8.
doi:10.1097/OPX.0b013e3180439c3e.

10. Henry CR, Flynn HW, Miller D, Forster RK, Alfonso EC.
Infectious keratitis progressing to endophthalmitis: A 15-year
study of microbiology, associated factors, and clinical outcomes.
Ophthalmology. 2012;119(12):2443–9.

11. Cao J, Yang Y, Yang W, Wu R, Xiao X, Yuan J, et al. Prevalence of
infectious keratitis in Central China. MC Ophthalmol. 2014;14(1):43.
doi:10.1186/1471-2415-14-43.

12. Laila A, Ma S, Nurjahan B, Intekhab R, Sofikul I, Iftikhar
A, et al. Potassium Hydroxide (KOH) Wet Preparation
for the Laboratory Diagnosis of Suppurative Corneal Ulcer.
Artic Bangladesh. Bangladesh J Med Sci. 2010;9(1):27–32.
doi:10.3329/bjms.v9i1.5228.

13. Collee JG, Miles RS, Wan B, Fraser A. Tests for the identification
of bacteria. In: Collee J, Marmion B, Simmons A, editors. Mackie
& McCartney Practical Medical Microbiology. 14th Edn. Churchill
Livingstone, New York; 2014. p. 50–131.

14. Wayne PA. Performance standards for antimicrobial susceptibility
testing. CLSI supplement M100. Clinical and Laboratory Standards
Institute; 2019.

15. Mathers CD, Loncar D. Projections of global mortality and burden of
disease from 2002 to 2030. PLoS Med. 2006;3(11):2011–30.

16. Thylefors B. Epidemiological patterns of ocular trauma. Aust
N Z J Ophthalmol. 1992;20(2):95–8. doi:10.1111/j.1442-
9071.1992.tb00718.x.

17. Whitcher JP, Srinivasan M. Corneal ulceration in the developing
world - A silent epidemic. Br J Ophthalmol. 1997;81(8):622–3.
doi:10.1136/bjo.81.8.622.

18. Srinivasan M, Gonzales CA, George C, Cevallos V, Mascarenhas
JM, Asokan B, et al. Epidemiology and aetiological diagnosis
of corneal ulceration in Madurai, south India. Br J Ophthalmol.
1997;81(11):965–71.

19. Gupta S, Rishi S. Clinical and Microbiological Profile of Various
Microorganisms Causing Keratitis in a Tertiary Care Hospital, Jaipur,
India. Int J Curr Microbiol App Sci. 2017;6(2):1333–42.

20. Patel DR, Patel PP, Bhagat PR, Gandhi AM, Desai MK. An analysis of
the use of antimicrobial agents in outdoor patients of ophthalmology.
J Fam Med Prim care. 2019;8(8):2676–80.

21. Jampala S, Gopinathan A, Nair D, Dinesh KR, Radhakrishnan
A, Karim S, et al. Epidemiological and Microbiological Profile
of Infective Keratitis in a Tertiary Care Centre, South India.
Srinivas Jampala al Asian J Biomed Pharm Sci. 2014;4(37):37–51.
doi:10.15272/ajbps.v4i37.616.

22. Abouzeid AI, Eissa SAE, Aboelnour AE, Awad A. Bacterial and
fungal causes of infectious keratitis among patients attending Research
Institute of Ophthalmology. Bull Natl Res Cent. 2020;44(1):72.

doi:10.1186/s42269-020-00330-y.
23. Rajesh S. Microbiological Profile of External Ocular Infections in a

Tertiary Care Hospital in South India. Int J Curr Microbiol Appl Sci.
2017;6(7):4343–52.

24. Shiferaw B, Gelaw B, Assefa A, Assefa Y, Addis Z. Bacterial isolates
and their antimicrobial susceptibility pattern among patients with
external ocular infections at Borumeda hospital, Northeast Ethiopia.
BMC Ophthalmol. 2015;15(1):1–8.

25. Assudani HJ, Pandya JM, Sarvan RR, Sapre AM, Gupta AR, Mehta
SJ, et al. Etiological diagnosis of microbial keratitis in a tertiary care
hospital in Gujarat. Natl J Med Res. 2013;3(1):60–2.

26. Banu A, Sriprakash KS, Nagaraj ER, Meundi M. Importance
of accurate sampling techniques in microbiological diagnosis of
endophthalmitis. Australas Med J. 2011;4(5):258–62.

27. Sharma S, Silverberg M, Mehta P, Gopinathan U, Agrawal V,
Naduvilath TJ, et al. Early Diagnosis of Mycotic Keratitis: Predictive
Value of Potassium Hydroxide Preparation. Indian J Ophthalmol.
1998;46(1):31–5.

28. Sharma S, Kunimoto DY, Gopinathan U, Athmanathan S, Garg P, Rao
GN, et al. Evaluation of corneal scraping smear examination methods
in the diagnosis of bacterial and fungal keratitis: A survey of eight
years of laboratory experience. Cornea. 2002;21(7):643–7.

29. Samuel SO, Enock ME, Ekozien MI, Nmorsi O, Omoti AE. Pattern
of bacterial Conjunctivitis in Irrua Specialist Teaching Hospital, Irrua,
Nigeria. J Microbiol Biotechnol Res. 2017;2:516–20.

30. Al-Dorri AZR, Ad W, Ra, Al-Jebouri M. Microbiological study of
patients with Conjunctivitis In Tikrit Teaching Hospital. Med J Tikrit
Univ. 2005;2(112):28–34.

31. Okesola AO, Salako AO. Microbiological profile of bacterial
conjunctivitis in ibadan, Nigeria. Ann Ib Postgrad Med. 2010;8(1):20–
4.

32. Muluye D, Wondimeneh Y, Moges F, Nega T, Ferede G. Types and
drug susceptibility patterns of bacterial isolates from eye discharge
samples at Gondar University Hospital, Northwest Ethiopia. BMC Res
Notes. 2014;7(1):292.

33. Bourcier T, Thomas F, Borderie V, Chaumeil C, Laroche L. Bacterial
keratitis: Predisposing factors, clinical and microbiological review of
300 cases. Br J Ophthalmol. 2003;87(7):834–8.

34. Kodati S, Eller AW, Kowalski RP. The Susceptibility of Bacterial
Endophthalmitis Isolates to Vancomycin, Ceftazidime, and Amikacin:
A 23-Year Review. Ophthalmol Retin. 2017;1(3):206–9.

35. Shah CP, Santani D. A comparative bacteriological profile and
antibiogram of dacryocystitis. Nepal J Ophthalmol. 2011;3(2):134–
9.

36. Patel K, Pradhan A, Sethia S, Lune A, Magdum R, Misra R, et al.
A clinico-bateriological study of chronic dacryocystitis. Sudan J
Ophthalmol. 2014;6(1):1.

37. Arora U, Aggarwal A, Joshi V. Fungal Profile and Susceptibility
Pattern in Cases of Keratomycosis. JK Sci. 2006;8(1):39–41.

38. Suja C, Vinshia J, Mageswari S. Bacterial and Fungal Profile of
External Ocular Infections in a Tertiary Care Hospital. Int J Curr
Microbiol Appl Sci. 2019;8(2):2081–9.

39. Satpathy G, Nayak N, Wadhwani M, Venkwatesh P, Kumar A, Sharma
Y, et al. Clinicomicrobiological profile of endophthalmitis: A 10 year
experience in a Tertiary Care Center in North India. Indian J Pathol
Microbiol. 2017;60(2):214–20. doi:10.4103/IJPM.IJPM_794_15.

40. Chuang CC, Hsiao CH, Tan HY, Ma DHK, Lin KK, Chang
CJ, et al. Staphylococcus aureus Ocular infection: Methicillin-
resistance, clinical features, and antibiotic susceptibilities. PLoS One.
2012;8(8):e42437. doi:10.1371/journal.pone.0042437.

41. Deguchi H, Kitazawa K, Kayukawa K, Kondoh E, Fukumoto A,
Yamasaki T, et al. The trend of resistance to antibiotics for ocular
infection of Staphylococcus aureus, coagulase-negative staphylococci,
and Corynebacterium compared with 10-years previous: A
retrospective observational study. PLoS One. 2018;13(9):203705.

42. Tesfaye T, Beyene G, Gelaw Y, Bekele S, Saravanan M. Bacterial
Profile and Antimicrobial Susceptibility Pattern of External Ocular
Infections in Jimma University Specialized Hospital, Southwest
Ethiopia. Am J Infect Dis Microbiol. 2013;1(1):13–20.

https://www.scienceopen.com/document?vid=bc5a6317-79f3-405e-a613-ceaba4c9a1da
https://www.scienceopen.com/document?vid=bc5a6317-79f3-405e-a613-ceaba4c9a1da
https://directory.doabooks.org/handle/20.500.12854/40948
https://directory.doabooks.org/handle/20.500.12854/40948
http://dx.doi.org/10.5772/1058
http://dx.doi.org/10.1097/OPX.0b013e3180439c3e
http://dx.doi.org/10.1186/1471-2415-14-43
http://dx.doi.org/10.3329/bjms.v9i1.5228
http://dx.doi.org/10.1111/j.1442-9071.1992.tb00718.x
http://dx.doi.org/10.1111/j.1442-9071.1992.tb00718.x
http://dx.doi.org/10.1136/bjo.81.8.622
http://dx.doi.org/10.15272/ajbps.v4i37.616
http://dx.doi.org/10.1186/s42269-020-00330-y
http://dx.doi.org/10.4103/IJPM.IJPM_794_15
http://dx.doi.org/10.1371/journal.pone.0042437


Oberoi et al. / IP International Journal of Medical Microbiology and Tropical Diseases 2021;7(3):154–159 159

43. Whitcher JP. Ocular infections - A rational approach to antibiotic
therapy. Western J Med. 1994;161(6):615–7.

44. Mohammad AS. Etiology and Antibacterial Susceptibility Pattern of
Bacterial Ocular Infections in a Children Hospital in North Jordan
(2005-2009). Biomed Pharmacol J. 2005;5(1):25–31.

45. Gaynor BD, Chidambaram JD, Cevallos V, Miao Y, Miller K, Jha
HC, et al. Topical ocular antibiotics induce bacterial resistance at
extraocular sites. Br J Ophthalmol. 2005;89(9):1097–106.

46. Lieberman JM. Appropriate antibiotic use and why it is important:
the challenges of bacterial resistance. Pediatr Infect Dis J.
2003;22(12):1143–51.

Author biography

Loveena Oberoi, Professor and Head

Karamjit Singh, Professor

Sukhjinder Singh, Junior Resident

Anuradha Malhotra, Associate Professor

Sapna Soneja, Associate Professor

Kamaldeep Singh, Assistant Professor

Cite this article: Oberoi L, Singh K, Singh S, Malhotra A, Soneja S,
Singh K. Microbiological spectrum of ocular infections in patients of
tertiary care eye hospital of Punjab. IP Int J Med Microbiol Trop Dis
2021;7(3):154-159.


	Introduction
	Materials and Methods
	Results
	Epidemiological findings
	Microbiological findings

	Discussion
	Conclusion
	Conflict of Interest
	Source of Funding

