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ABSTRACT 

Objective: To determine the frequency and antibiotic susceptibility of bacteria isolated in patients with blepharitis. 
StudyDesign: Cross-sectional study. 
Place and Duration of Study: Armed Forces Institute of Ophthalmology, Rawalpindi Pakistan, from Oct 2019 to Oct 2021. 
Methdology: 160 cases of blepharitis, during a period of 2 years, who were not using topical or systemic antibiotics were 
recruited in this cross-sectional study. After detailed history and  slit-lamp examination  of eyelids and tears film each patient 
underwent sample collection under aseptic conditions, from the eyelid margin. The samples were inoculated in a culture of 
blood agar and chocolate agar (Biomeriux) , Then the susceptibility of the identified bacteria to common systemic and topical 
antibiotics were tested using the disc diffusion method (Rosco Neo-Sensitab).  
Results: In 160 patients,118(73.7%) were males and 42(26.3%) were females. According to type of blepharitis, 98(61.3%) had 
posterior blepharitis and 62(38.7%) had anterior blepharitis.Culture of eyelid sample of 77(48.1%) patients showed growth of 
coagulase-negative staphylococcus Coagulase-negative staphylococcus (CoNS) show greater resistance towards Penicillin 77(100%), 
Ciprofloxacin 55(72.5%) and Erythromycin 33(42.8%) however more susceptibility was shown towards Linezolid (CoNS). 
71(45%) had Staphylococcus aureus isolated from their culture. 77(100%),Vancomycin 77(100%), Gentamycin 66(85.8%), 
Chloramphenicol 56(74.5%) and Cotrimoxazole 55(72.5%).Staphylococcus aureus show greater resistance towards Penicillin 
72(100%),Ciprofloxacin 41(56.9%) and Tetracyclins 30(41.6%) however more  susceptibility was found towards Gentamycin 
72(100%), Linezolid 72(100%),Vancomycin 72(100%) and Chloramphenicol 61(84.7%).  
Conclusion: Coagulase-negative staphylococcus (CoNS) and Staphylococcus aureus have been the main isolated organisms in 
blepharitis. These bacteria have been shown to be resistant to Penicillin, Ciprofloxacain Erythromycin and Tetracyclins However 
both are highly Sensitive to Vancomycin and Linezolid along with Significant Sensitivity towards Chloamphenicol, Gentamycin, 
Amoxicillin-Clavulanate and Cotrimoxazole. 
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INTRODUCTION 

Blepharitis is inflammation of eyelid margins; It is 
a common ocular disorder encountered in clinical 
practice by gender, age, or ethnicity.1 Blepharitis is 
classified as anterior or posterior according to anato-
mical location, although the two types overlap and are 
often present together.2 In anterior blepharitis outer 
edge of the eyelid margin that is eyelid skin and eyelash 
follicles are affected due to Staphylococcal Infection or 
seborrhoea. In posterior Blepharitis inner edge of the 
eye lid is affected due to meibomian gland dysfunction 
and alternations in meibomian gland secretions.3 Clini-
cally, blepharitis is chronic in nature with remissions 
and exacerbations. Mostly bilateral and symmetrical. 
Symptoms are caused by tear film instability and 
disturbance in normal ocular function. Itching, burning, 

redness, photophobia, and grittiness are common and 
usually worse in early morning.4 In Staphylococcal 
blepharitis hard scales and crustings are present around 
the bases of eye lashes and  it is often associated                     
with dry eye syndrome. Hyperemia, greasy anterior lid 
margin, soft  scales and overlapping of eyelashes are 
signs of seborrheic blepharitis.5 In posterior blepharitis 
there is hyperemia and telengectasia of posterior lid 
margin with pouting, recession or plugging of meibo-
mian gland orifices.6 The tear film is usually oily, foamy 
and often unstable. Complications due to anterior 
blepharitis include scarring and notching of the                        
lid margin, madarosis, trichiasis, stye, and marginal 
Keratitis. Posterior blepharitis is associated with 
Inferior corneal punctate erosions, corneal scarring, and 
vascularization.7 

Pathogens responsible for blepharitis include 
chronic bacterial infection (especially Staphylococci ) and 
inflammation caused by bacterial components.8 Further 
more demodex, acne rosacea, air pollution , atopic 
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dermatitis, seborrheic dermatitis, and graft versus host 
disease have also been associated with blepharitis.9 At 
present, standard treatment focuses on controlling 
symptoms and inflammatory signs. Treatment options 
include lid hygiene, lubricants, topical and systemic 
antibiotics, warm compresses, and topical steroids. 
New therapies includes pulsed light application, topical 
cyclosporine and designed devices to probe and express 
meibomian glands. The management of blepharitis with 
antibiotics is mainly empirical; therefore, It can lead to 
resistance to commonly used antibiotics.10 Antibiotics 
are being rendered ineffective by the rapid emergence 
of resistant bacteria. This cross-sectional study aims to 
find the bacteria on the eyelids in blepharitis and 
evaluate its antibiotic susceptibility and resistance 
pattern  in order to avoid misuse of antibiotics, prevent 
treatment failure and develop effective antibiotic 
regimes to improve treatment. 

METHADOLOGY 

The cases affected with blepharitis during a period 
of 2 years (October 2019 to October 2021) were recruited 
in this cross-sectional study after taking approval from 
the Institutional Review Board (IRB), Armed Forces 
Institute of Ophthalmology (AFIO Rawalpindi dated 29 
August 2019) and approved from College of Physician 
and Surgeon (CPSP Dated 01 October 2019). A sample 
size  was calculated with the help of the WHO sample 
size calculator software.The sample size calculation was 
based on 89% prevalence of chronic blepharitis, 80% 
study power, 95% level of confidence and 10% 
precision. The minimum required sample size was 
calculated to be 160.11 

Inclusion Criteria: Patients aged 8-75 years, of either 
gender, affected with blepharitis, having no history of 
antibiotic use in the past six weeks or any ocular 
intervention. Patients willing to participate and follow 
up were included in our study. 

Exclusion criteria: Patients with evidence of demodex 
infestation, ectropion, entropion,  Using systemic and 
topical antibiotics with in last 6 weeks, Inability to 
follow up for the duration of the study and repeated 
samples from same patient were excluded in our study. 

All patients gave written consent for the collection 
of their specimens by consecutive random sampling 
technique, which was approved by the Institutional 
Review Board(266/ERC/AFIO) and the confidentiality 
of their data was maintained at all times. A detailed 
history was taken from each patient, followed by a slit-
lamp examination (Haag Streit BM900 LED) of eyelids 
and tear film. The patients who underwent sample 

collection were not receiving topical or systemic 
antibiotics since last six weeks. To collect the specimens 
under aseptic conditions, swabs soaked in sterile 
physiologic solution were rubbed against the base of 
eyelashes and inserted into agar transport media 
(Amies Eurotubo Deltalab S.L.). These samples were 
shifted to Microbiology department ,Army Medical 
College at PEMH.The  samples were inoculated on the 
cultures of blood agar and chocolate agar (Biomeriux) 
followed by incubation at 37°C for 48 hours. Based on 
the disc diffusion method (Rosco Neo-Sensitab), the 
identified bacteria were tested for their susceptibility to 
common systemic and topical antibiotics like Fusidic 
acid, Penicillin Clotrimazole, Cloxacillin, Minocycline, 
Gentamycin, Linezolid, Tetracycline, Chloramphenicol, 
Erythromycin, Vancomycin, Ciprofloxacin and Amoxicillin-
clavulanate. Descriptive statistics data was analyzed by 
using Statistical Package for the social sciences (SPSS) 
version 22.00 software. Mean±SD was calculated for 
continuous variable. Frequency and percentage was 
calculated for categorical variables. Paired T-test was 
used. The p-value ≤0.05 was considered significant. 

RESULTS 

Out of the total 160 participants in our study 
118(73.7%) were males and 42(26.3%) were females. 
Patients were grouped into three age groups, with 
87(54.4%) over 45 years of age, 42(26.3%) between 19 
and 45 years of age, and only 31(19.4%) from 5-18 years. 
According to type of blepharitis,62(38.7%) had anterior 
blepharitis while 98(61.3%) had posterior blepharitis. 
77(48.1%) patients showed growth of coagulase negative 
staphylococcus (CoNS). 71(45%) had Staphylococcus 
aureus isolated from their culture. While only 11(6.9%) 
patient showed growth of Streptococcus pneumoniae. 
Staphylococcus aureus was more common isolate among 
the age group of 5-18 years However in patients  of age 
group of 19-45 years(22 out of 42) and above 45 years 
(55 out of 87) coagulase-negative staphylococcus (CoNS)  
was the major cause of blepharitis. Anterior blepharitis 
was more common among patients below 18 years of 
age as  all the patients among the age group of 5-18 years 
presented with anterior blepharitis 31(100%). In age 
group of 19-45 years, equal number of patients presen-
ted with  anterior 10(50%) and posterior belpharitis 
10(50%) and among the patients of age >45 years, 
posterior blepharitis was far more common, where 
99(90.8%) patients showed posterior blepharitis. 
Coagulase-negative staphylococcus (CoNS) show 
greater resistance towards Penicillin 77(100%), Ciprof-
loxacin 55(72.5%) and Erythromycin 33(42.8%) however 
more susceptibility was shown towards Linezolid 



Frequency and Antibiotic Susceptibility of Bacteria Isolated 

Pak Armed Forces Med J 2023; 73(Suppl-2): S340 

77(100%), Vancomycin 77(100%), Gentamycin 66 
(85.8%)  Chloramphenicol 56(74.5%) and Cotrimoxazole 
55 (72.5%). Staphylococcus aureus show greater resistance 
towards Penicillin 72(100%), Ciprofloxacin 41(56.9%) 
and Tetracyclins 30(41.6%) however more suscepti-
bility was found towards Gentamycin 72(100%), 
Linezolid 72(100%), Vancomycin 72(100%), Chloramp-
henicol 61(84.7%) and Amoxicilin Clavulanate 
52(72.3%). 

 Streptococcus pneumoniae showed resistance 
only towards erythromycin .Details of antibiotic  resis-
tance and susceptibility is given in Table below 
according to type of bacteria isolated from cultures of 
160 patients included in the study. 

DISCUSSION 

Blepharitis is one of the common diseases that an 
ophthalmologist need to manage, being present in 37-
47% of patients visiting eye clinics. According to studies 
staphylococcal blepharitis being the most common has 
a prevalence of 37–42%.12 As it is uncommon for an 
ophthalmologist to do a bacterial culture for treatment 
of blepharitis, very few studies have been published 
regarding bacterial isolates.13 Most common bacteria 
isolated from ocular infections are CoNS and Staphylo-
coccus aureus.14 In a study carried out by  Belyhun et al,15 
blepharitis patients were diagnosed with these bacteria 
in 29% of cases. Similar results were reported by 
Teweldemedhin et al.16 in his research study.16 In our 
study, CoNs was isolated in 48.1% of the cultures and 
Staphylococcus aureus was present in 45% of cultures. 
Comparing our results about antibiotic resistance and 

susceptibility of bacteria isolated from blepharitis cases 
with a study done in the late 1990s by Pinna et al.17 there 
appears to have been an increase in resistance to 
penicillin from 67% in that study to 100% in our study, 
and ciprofloxacin 7-60% in the current study. This can 
be attributed to the wrong practice of prescribing 
antibiotics without taking sample for culture and 
sensitivity. The reason for increased resistance to 
penicillin may be prior exposure of the isolates to these 
antibiotics. According to literature, among the drugs 
that are effective against CoNS and Staphylococcus 
aureus Vancomycin is by far the most popular, it was 
reflected in our study as well where 100% of the growth 
of both these organisms showed susceptibility to 

Vancomycin.19 The most commonly used antibiotics for 
treating eye infections like blepharitis are Tetracyclines, 
Chloramphenicol and Cotrimoxazole to name a few.20  
55.6% and 72.5% susceptibility was shown towards 
Cotrimoxazole by Staphylococcus aureus and CoNS while 
susceptibility towards chloramphenicol was 84.7% for 
Staphylococcus aureus and 71.5% for CoNS. These results 
were similar to the study carried out by Miler et al.21 
Treatment of blepharitis with antibiotics have become 
ineffective as a result of rising resistance to antimi-
crobials as was evident in our study results. In order to 
reduce resistance to antimicrobial agents close moni-
toring of resistance and sensitivity patterns can guide 
the clinicians to choose the antibiotic treatment.22 Given 
the high percentage of eye infections caused by 
Staphylococcus aureus and CoNS and the increasing 
resistance to various antibacterial agents, our study 

Table: Pattern of Antibiotic resistance and susceptibility of Bacterial Culture Isolates in Blepharitis (n=160) 

Antibiotics 

Staphylococcus Aureus 
(72) 

Coagulase-Negative 
Staphylococcus (77) 

Streptococcus Pneumoniae  
(11) 

Not Done 

Resistance Sensitivity Resistance Sensitivity Resistance Sensitiviy - 

Chlorampheniol 11(15.2%) 61(84.7%) 22(28.5%) 55(71.5%) - 11(100%) - 

Ciprofloxacin 41(56.9%) 31(43.1%) 55(72.5%) 22(28.5%) - 11(100%) - 

Cloxacilin 21(29.1%) 51(70.9%) 33(42.8%) 44(57.2%) - - 11(100%) 

Cotrimoxazole 32(44.4%) 40(55.6%) 22(28.5%) 55(72.5%) - - 11(100%) 

Erythromycin 20(27.7%) 52(72.3%) 33(42.8%) 44(67.8%) 11(100%) - - 

Fusidic Acid 30(41.6%) 42(58.4%) 44(57.1%) 33(42.9%) - 11(100%) _ 

Gentamicin - 72(100%) 11(14.2%) 66(85.8%) - 11(100%) - 

Linezolid - 72(100%) - 77(100%) - - 11(100%) 

Minocycline - 72(100%) - 77(100%) - 11(100%) - 

Penicillin 72(100%) - 77(100%) - - 11(100%) - 

Tetracycline 30(41.6%) 42(58.4%) 22(28.5%) 55(71.5%) - 11(100%) - 

Vancomycin - 72(100%) - 77(100%) - - 11(100%) 

Amoxicilin-
Clavulanate 

20(27.7%) 52(72.3%) 33(42.8%) 44(57.2%) - 11(100%) - 
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aimed to evaluate the antibiotic resistance and sensi-
tivity patterns of these organisms in blepharitis in order 
to avoid misuse of antibiotics, prevent treatment failure 
and develop effective antibiotic regimes to improve 
treatment. 
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to Penicillin, Ciprofloxacain Erythromycin and Tetracyclins 
However both are highly Sensitive to Vancomycin and 
Linezolid along with Significant Sensitivity towards 
Chloamphenicol, Gentamycin, Amoxicillin-Clavulanate and 
Cotrimoxazole. 

Conflict of Interest: None 

Author’s Contribtiion 

Following authors have made substantial contributions 
to the manuscript as under: 

IM & MS: Supervision, Conception, Study design, analysis 
and Interperitation of data, Critically reviewed manuscript & 
approval for the final version to be published. 

FH & MM: Co-supervision, Data entry, analysis and 
interpretation, manuscript writing & approval for the final 
version to be published. 

MA & MA: Critically reviewed, Drafted manuscript & 
approval for the final version to be published. 

Authors agree to be accountable for all aspects of the 
work in ensuring that questions related to the accuracy or 
integrity of any part of the work are appropriately investi-

gated and resolved. 

REFERENCES 

1. Mathew M, Kamaladevi LV, Skariah CK. Microbial profile of lid 
margin flora in anterior blepharitis as compared with normal: A 
comparative, descriptive study. Kerala J Ophthalmol. 2020; 32(1): 
51. https://doi:10.4103/kjo.kjo_9_20 

2. Hakim FE, Farooq AV. Medical management of blepharitis. 
Blepharitis: A Comprehensive Clinical Guide 2021 Apr 16:83-9. 

3. Çakmaklioğullari M, Özbilgin A. The combination of demodex 
folliculorum and aerobic bacteria in the etiopathogenesis of 
chronic blepharitis. J Contemp Med 2021;11(2): 142-146. 
https://doi.org/10.16899/jcm.791708. 

4. Diriba K, Kassa T, Alemu Y, Bekele S. In vitro biofilm formation 
and antibiotic susceptibility patterns of bacteria from suspected 
external eye infected patients attending ophthalmology clinic, 
Southwest Ethiopia. Int J Microbiol 2020; 2020: 8472395. 
https://doi: 10.1155/2020/8472395.   

5. Al Juman AA, Halabi RHT, Fatini FM, Almuhana GA. Review on 
seborrheic dermatitis diagnosis and treatment in primary health 

care center. Arch Pharm Pract 2021; 12(4): 35-37. https://doi.org 
/10.51847/ X3NeKCWJTs  

6. Kyei S, Asiedu K, Ephraim RK, Adanusa M. Posterior blepharitis 
and associated potential factors: A study among pregnant women. 
Ocul Immunol Inflamm 2021; 8:1-7. https://doi:10.1080 
/09273948.2021.1896007. 

7. de Paula A, Oliva G, Barraquer RI, de la Paz MF. Prevalence and 
antibiotic susceptibility of bacteria isolated in patients affected 
with blepharitis in a tertiary eye centre in Spain. Eur J Ophthalmol 
2020; 30(5): 991-97. https://doi: 10.1177/1120672119854985. 

8. Sandford EC, Muntz A, Craig JP. Therapeutic potential of castor 
oil in managing blepharitis, meibomian gland dysfunction and 
dry eye. Clin Exp Optom 2021; 104(3): 315-22. https://doi.org 
/10.1111/cxo.13148.  

9. Yildiz-Tas A, Arici C, Mergen B, Sahin A. In vivo confocal micro-
scopy in blepharitis patients with ocular demodex infestation. 
Ocul Immunol Inflamm 2021:1-6. https://doi: 10.1080/09273948. 
2021.1875006. 

10. Petrillo F, Pignataro D, Lella FM, Reibaldi M, Fallico M, Castellino 
N, et al. Antimicrobial susceptibility patterns and resistance 
trends of Staphylococcus aureus and coagulase-negative Staph-
ylococci Strains isolated from ocular infections. Antibiotics 2021; 
10(5): 527. https://doi: 10.3390/antibiotics10050527. 

11. Moshref SS, Mufti ST. Keloid and hypertrophic scars: Compa-
rative histopathological and immunohistochemical study. JKAU 
Med Sci 2010; 17(3): 3-22. https://doi.org/10.4197/med.17-3.1. 

12. Lemp MA. Advances in understanding and managing dry eye 
disease. Am J Ophthalmol 2008; 146(3): 350–56. https://doi: 
10.1016/j.ajo.2008.05.016. 

13. Duncan K, Jeng BH. Medical management of blepharitis. Curr 
Opin Ophthalmol 2015; 26(4): 289–94. https://doi: 10.1097/ICU 
.0000000000000164. 

14. Iwalokun AB, Oluwadun A, Akinsinde AK. Bacteriologic and 
plasmid analysis of etiologic agents of conjunctivitis in Lagos, 
Nigeria. J Ophthalmic Inflamm Infect 2011; 1(3): 95-103. 
https://doi: 10.1007/s12348-011-0024-z. 

15. Belyhun Y, Moges F, Endris M, Asmare B, Amre B, Bekele D, et al. 
Ocular bacterial infections and antibiotic resistance patterns in 
patients attending Gondar Teaching Hospital, Northwest 
Ethiopia. BMC Res Notes 2018; 11(1): 597. https:// doi.org/10.11 
86/s13104-018-3705-y. 

16. Teweldemedhin M, Gebreyesus H, Atsbaha AH,  Asgedom SW, 
Saravanan M, et al. Bacterial profile of ocular infections: A 
systematic review. BMC Ophthalmol 2017; 17(1): 212. https://doi: 
10.1186/s12886-017-0612-2. 

17. Pinna A, Zanetti S, Sotgiu M, Sechi LA, Fadda G, Carta F, et al. 
Identification   and antibiotic susceptibility of coagulase negative 
staphylococci isolated in corneal/ external infections. Br J 
Ophthalmol 1999; 83(7): 771–73. https://doi: 10.1136/bjo.83.7.771 

18. Pflugfelder SC, Karpecki PM, Perez VL. Treatment of blepharitis: 
Recent clinical trials. Ocul Surf 2014; 12(4): 273-84. https://doi: 
10.1016/j.jtos.2014.05.005. 

19. Shrestha LB, Bhattarai NR, Khanal B. Comparative evaluation of 
methods for the detection of biofilm formation in coagulase-
negative staphylococci and correlation with antibiogram. Infect 
Drug Resist 2018; 11: 607–613. https://doi:10.2147/IDR.S159764. 

20. Steinert RF. Current therapy for bacterial keratitis and bacterial 
conjunctivitis. Am J Ophthalmol. 1991; 112(4 Suppl): 10S-4S. 

21. Miller K, Odufuwa B, Liew G, Akpek EK. Interventions for 
blepharitis (protocol). Cochrane Library 2005; 2005(4): CD005556. 
https://doi: 10.1002/14651858.CD005556.pub2 

22. Courtright P, West SK. Contribution of sex-linked biology and 
gender roles to disparities with trachoma. Emerg InfecT Dis. 2004; 
10(11): 2012. https://doi: 10.3201/eid1011.040353 

https://doi.org/10.16899/jcm.791708
https://doi.org/10.1111/cxo.13148
https://doi.org/10.1111/cxo.13148
https://doi.org/10.4197/med.17-3.1
https://dx.doi.org/10.1007%2Fs12348-011-0024-z
https://pubmed.ncbi.nlm.nih.gov/?term=Asgedom+SW&cauthor_id=29178851
https://pubmed.ncbi.nlm.nih.gov/?term=Saravanan+M&cauthor_id=29178851
https://pubmed.ncbi.nlm.nih.gov/?term=Sechi+LA&cauthor_id=10381660
https://pubmed.ncbi.nlm.nih.gov/?term=Fadda+G&cauthor_id=10381660
https://pubmed.ncbi.nlm.nih.gov/?term=Carta+F&cauthor_id=10381660
https://doi.org/10.1136/bjo.83.7.771
https://doi.org/10.2147/idr.s159764
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akpek%20EK%5BAuthor%5D&cauthor=true&cauthor_uid=22592706
https://dx.doi.org/10.1002%2F14651858.CD005556.pub2
https://dx.doi.org/10.3201%2Feid1011.040353

