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417 Clinical microbiology
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Program Number: 3874 Poster Board Number: A0045
Presentation Time: 8:30 AM–10:15 AM
Eight-Year Longitudinal Trends in Methicillin Resistance and 
Resistance to Other Antibiotics Among Staphylococci From the 
ARMOR Surveillance Study
Heleen H. DeCory1, Christine M. Sanfilippo1, Penny A. Asbell2. 
1Medical Affairs, Bausch + Lomb, Rochester, NY; 2Ophthalmology, 
Icahn School of Medicine at Mount Sinai, New York, NY.
Purpose: Staphylococci are common causative pathogens in 
ophthalmic infections, with numerous studies demonstrating 
significant antibiotic resistance among these bacteria. The Antibiotic 
Resistance in Ocular MicrooRganisms (ARMOR) study is a 
nationwide surveillance study on antibacterial resistance levels 
among ocular pathogens now in its 8th continuous year. Previous 
ARMOR data suggested that methicillin resistance (MR) among 
staphylococci, while high, may have plateaued and could be 
decreasing. Here, we examined antibiotic resistance trends over time 
among staphylococci isolates collected in ARMOR through the time 
of abstract submission to determine if this trend continued in 2016.
Methods: From Jan 2009 through Oct 2016, 1597 Staphylococcus 
aureus and 1400 coagulase-negative staphylococci (CoNS) were 
collected in ARMOR. Minimum inhibitory concentrations (MICs) 
were determined by broth microdilution according to Clinical and 
Laboratory Standards Institute guidelines, and MICs were interpreted 
as susceptible, intermediate, or resistant based on established 
systemic breakpoints. Longitudinal trends were evaluated using a 
Cochran-Armitage test for linear trends in a proportion.
Results: Eight-year trend analysis confirmed MR is decreasing 
among S aureus (from 39% to 27%; P<0.001) but not among 
CoNS (P=0.090) with nearly half of CoNS still demonstrating 
MR. Further analysis showed decreased resistance among S aureus 
to azithromycin (62% to 47%), ciprofloxacin (39% to 25%), and 
tobramycin (24% to 9%), and among CoNS to ciprofloxacin (46% to 
30%; P<0.001 for all), while there was increased resistance among 
CoNS to trimethoprim (26% to 37%; P=0.015). As in previous 
years, a high proportion of methicillin resistant staphylococci 
demonstrated multidrug resistance (≥3 antibiotic classes), although 
no staphylococci demonstrated vancomycin resistance. 2016 MIC90s 
(in µg/mL) for besifloxacin, moxifloxacin, gatifloxacin, ciprofloxacin, 
and levofloxacin, were 1, 4, 8, 64, and 32, respectively, for S aureus, 
and 2, 32, 32, 64, and 128, respectively, for CoNS.
Conclusions: Eight-year trend analyses confirm that among S 
aureus, MR and resistance to macrolides, fluoroquinolones, and 
aminoglycosides has decreased. In contrast MR has remained high 
among CoNS, and there was a notable increase in resistance to 
trimethoprim. These trends may inform treatment choices.
Commercial Relationships: Heleen H. DeCory, Bausch & Lomb, 
Inc. (E); Christine M. Sanfilippo, Bausch & Lomb, Inc. (E); 
Penny A. Asbell, Bausch & Lomb, Inc. (C)
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Comparative Surveillance Trends in Fluoroquinolone and 
Aminoglycoside Nonsusceptibility among Ocular Isolates
Zubair Ansari, Harry W. Flynn, Jack Stringham, Darlene Miller. The 
Bascom Palmer Eye Institute, Miami, FL.

Purpose: Local, national and or international antimicrobial 
surveillance programs can provide information on emerging 
resistance and/or nonsusceptibility rates among ocular isolates. 
Nonsusceptibility rates are impacted by geography, dispensing 
patterns, patient population and evaluation period. Our purpose was 
to test the hypothesis that local/regional nonsusceptibility trends are 
required for antibiotic selection and management of ocular infection.
Methods: We compared regional nonsusceptibility trends 
for coagulase negative staphylococci (CoNS) recovered from 
endophthalmitis cases with national and international ocular 
surveillance data for methicillin, moxifloxacin, and aminoglycosides. 
Data for CoNS isolates from a United States (US-FL) regional 
tertiary/academic medical center collected for three time periods, 
2009-2013 (intraocular fluids (IOFs), n=97), 2011-2015 (IOFs, 
n= 105), 2011-2015 (all ocular sources, n=362) were compared to 
nonsusceptibility rates reported by the national, multicenter five-
year Antibiotic Resistance Monitoring in Ocular Microorganisms 
(ARMOR) Surveillance Study 2009-2013 (all ocular, n=992) and 
the recent European Surveillance Study documenting activity of 
fluoroquinolones and aminoglycosides against ophthalmic pathogens 
(2010-2011, n=313).
Results: Methicillin nonsusceptibility rates ranged from 49.7% 
(ARMOR) to 55.3% (Europe). Resistance rates for the (US-
FL) isolates were 53.6%, 50.5% and 53.7% respectively. No 
significant differences were noted. Methicillin nonsusceptible 
isolates were significantly (p <0.0001) more likely to be resistant to 
moxifloxacin and gentamicin for all sites and time periods. Overall, 
fluoroquinolone nonsusceptibility rates were highest for isolates from 
the two US study periods (IOFs-56.1%, 50.1%, all-39%) and lowest 
(32%) for ocular isolates from Europe. Reported nonsusceptibility 
rates for the ARMOR study was 32.2%. Gentamicin nonsusceptibility 
rates were significantly higher for isolates from Europe (28.4%, 
89/313) vs IOFs, 11.6%, 5.1% or general isolates (12%, 43/362) 
from US. Rates for tobramycin were significantly (p =0.002) higher 
for ARMOR (32%, 319/992) isolates, than for isolates from Europe 
(23%, 73/313).
Conclusions: Emerging nonsusceptibility trends for fluoroquinolones 
and the aminoglycosides are geography, patient population and 
source specific.
Commercial Relationships: Zubair Ansari, None; 
Harry W. Flynn, None; Jack Stringham, None; Darlene Miller, 
None

Program Number: 3876 Poster Board Number: A0047
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Clinical features and outcomes of patients with culture positive 
endophthalmitis after penetrating keratoplasty
Kimberly D. Tran, Nicolas A. Yannuzzi, Nancy Si, Wei She, 
Harry W. Flynn. Ophthalmology, Bascom Palmer Eye Institute, 
Miami, FL.
Purpose: The purpose of this study was to determine the clinical 
features, bacterial isolates, antibiotic sensitivities, and visual 
outcomes of patients with culture positive endophthalmitis after 
penetrating keratoplasty (PKP).
Methods: Retrospective case series of patients with culture positive 
endophthalmitis after PKP from 1/1/2006-12/31/2016. Patients 
who had undergone therapeutic PKP for infectious keratitis or other 
intraocular procedures within 30 days prior to endophthalmitis were 
excluded.
Results: 11 eyes of 11 patients were included. The median age was 
66 years (range 42-80), 5/11 (46%) Males, and mean follow-up time 
was 74 months (range 11-214). The mean time from most recent PKP 
to endophthalmitis was 175 days (range 2-924) with frequency within 
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postoperative week one 3/11 (27%), postoperative month one 3/11 
(27%), and thereafter 5/11(46%). Gram positive (GP), gram negative 
(GN), gram variable bacteria and fungal comprised 9/11 (82%), 
1/11 (9%), 0/11 (0%) and 1/11 (9%) respectively. The frequency of 
isolates was Staphylococcus aureus 1/11 (9%), coagulase negative 
Staphylococcus species 5/11 (45%), Streptococcus species 2/11 
(18%), Enterococcus 1/11(9%), Pseudomonas aeriginosa 1/11(9%), 
and Candida albicans 1/11 (9%). Of GP bacteria tested, 9/9 (100%) 
were sensitive to Vancomycin. Of GN bacteria tested 0/1 (0%) 
were sensitive to Amikacin and/or Ceftazidime. Of fungal isolates 
tested 0/1 (0%) were sensitive to Amphoteracin, Fluconazole, and/
or Voriconazole. 1/7 (14%) donor rims were culture positive for 
Candida glabrata and 6/7 (86%) were culture negative. 1/11 (9%) 
donors were retrospectively contraindicated (died of sepsis). The 
frequency of VA on presentation of endophthalmitis was NLP 0/11 
(0%), LP 6/11 (54.5%), HM 3/11(27.3%), CF 0/11 (0%), better 
than CF 2/11 (18.2%). The frequency of final VA at last follow up 
was NLP 1/11 (9.1%), HM-LP 4/11 (36.4%), 20/400 to CF 3/11 
(27.3%), better than 20/400 3/11 (27.3%). The final VA significantly 
improved compared to presenting visual acuity (p<0.01). There was 
no statistical difference in final VA between GP vs. GN vs. fungal 
isolates.
Conclusions: Patients with endophthalmitis after PKP generally had 
poor visual outcomes. The causative organism were predominantly 
GP bacteria (82%).
Commercial Relationships: Kimberly D. Tran, None; 
Nicolas A. Yannuzzi, None; Nancy Si, None; Wei She, None; 
Harry W. Flynn, None
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Clinical outcomes and management of endophthalmitis caused 
by Staphylococcus epidermidis: comparison of most recent decade 
with the prior decade[1]
Harry W. Flynn, Nicolas A. Yannuzzi, Nimesh Patel, Nidhi Relhan, 
Kimberly D. Tran, Nancy Si, Darlene Miller. Ophthalmology, 
Bascom Palmer Eye Institute, Miami, FL.
Purpose: To report the clinical features, antibiotic susceptibilities, 
and visual acuity outcomes with endophthalmitis caused by 
methicillin-sensitive (MSSE) and methicillin-resistant (MRSE) 
Staphylococcus epidermidis.
Methods: Clinical and microbiology records were reviewed for 83 
eyes of 83 patients who presented to a tertiary referral center between 
2006 and 2015 with endophthalmitis caused by Staphylococcus 
epidermidis. The cohort was then compared to cases from the prior 
decade.1

Results: The most common clinical settings were following cataract 
surgery in 43/83 (52%) eyes, intravitreal injection (18/83, 22%, 
eyes), trauma (6/83, 7%, eyes), glaucoma surgery (5/83, 6%, eyes), 
and penetrating keratoplasty (5/83, 6%, eyes). The initial treatment 
included intravitreal vancomycin and ceftazidime in 76/83 (92%) 
eyes and intravitreal vancomycin and amikacin in 7/83 (8%) eyes. A 
vitreous tap and injection with antibiotics was performed as the initial 
treatment in 73/83 (88%) and pars plana vitrectomy in 10/83 (12%) 
eyes. All isolates were sensitive to vancomycin in both decades. In 
the most recent decade, visual acuity at last follow-up was ≥5/200 
in 60/83 (72%) eyes. Isolates were sensitive to methicillin in 
38/83 (46%) eyes and resistant in 45/83 (54%) eyes. Moxifloxacin 
sensitivity was 32% overall including 53% of MSSE and 15% of 
MRSE. In the prior decade, visual acuity at last follow-up was 
≥5/200 in 71/86 (83%) eyes. Isolates were sensitive to methicillin in 
34/86 (40%) eyes and resistant in 52/86 (60%) eyes. Moxifloxacin 

sensitivity was 68% overall including 73% of MSSE and 67% of 
MRSE.
Conclusions: In both decades, all Staphylococcus epidermidis 
isolates were sensitive to vancomycin. However, sensitivity to 
fluoroquinolones has dropped from 68% in the prior decade1 to 32% 
in the most recent decade. Visual acuity outcomes and methicillin 
sensitivity rates were similar between decades.
[1] Miller DM, Vedula AS, Flynn HW Jr et al. Endophthalmitis 
caused by Staphylococcus epidermidis: in vitro antibiotic 
susceptibilities and clinical outcomes. Ophthalmic Surg Lasers 
Imaging. 2007 Nov-Dec;38(6):446-51.
Commercial Relationships: Harry W. Flynn; Nicolas A. Yannuzzi, 
None; Nimesh Patel, None; Nidhi Relhan, None; 
Kimberly D. Tran, None; Nancy Si, None; Darlene Miller, None
Support: The study was supported by the NIH Center Core Grant 
P30EY014801, an unrestricted grant to the University of Miami 
from National Eye Institute, a grant from the Research to Prevent 
Blindness, New York, New York, USA, and also the Department of 
Defense grant (DOD-Grant#W81XWH-13-1-0048
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Culture positive infectious endophthalmitis associated with 
intravitreal injection
Nicolas A. Yannuzzi, Ninel Gregori, Nimesh Patel, Nidhi Relhan, 
Nancy Si, Darlene Miller, Harry W. Flynn. Ophthalmology, Bascom 
Palmer Eye Institute, Miami, FL.
Purpose: To report the clinical features, medications utilized, 
causative organisms, and visual acuity (VA) outcomes in patients 
with intravitreal injection associated endophthalmitis over the past 
decade.
Methods: Clinical and microbiology records were reviewed for 38 
eyes of 38 patients who presented to a tertiary referral center between 
2006 and 2015 with culture-positive endophthalmitis occurring 
within 4 weeks of intravitreal injection.
Results: The distribution of cases included 27/38 (71%) that were 
referred and 11/38 (29%) that were in house. The most common 
pre-injection diagnosis was age related macular degeneration in 30 
of 38 (79%) eyes. Medications injected included bevacizumab in 24 
of 38 (63%), ranibizumab in 8 (21%), and aflibercept in 3 (8%) eyes. 
The mean time between injection and diagnosis of endophthalmitis 
was 4 days (median 3 days). Hypopyon was present in 26 of 38 
(68%) and fibrin in 18 (47%) eyes. The initial treatment included 
intravitreal vancomycin and ceftazidime in 37 of 38 (97%) and 
intravitreal vancomycin and amikacin in 1 (3%) eye. Intravitreal 
dexamethasone was used in 26 of 38 (68%) eyes. A vitreous tap 
and injection with antibiotics was performed as the initial treatment 
in 37 of 38 (97%) and pars plana vitrectomy in 1 (3%) eyes. 
Coagulase-negative Staphylococcus was isolated in 18 of 38 (47%), 
Streptococcus species in 14 (37%), Staphylococcus warneri in 3 
(8%) eyes, and Staphylococcus aureus, Bacillus, and Haemophilus 
Influenzae each in 1 (3%) eye. None of the gram-positive isolates 
were vancomycin resistant. A visual acuity of ≥20/40 was achieved 
in 4 of 38 (11%) eyes and ≥5/200 in 21 (55%) eyes. Ten of 38 (26%) 
eyes were no light perception at last follow-up, and all of these eyes 
had Streptococcus species.
Conclusions: The most common causative organisms in post-
intravitreal injection endophthalmitis are gram positive. In the current 
study, there were no vancomycin resistant gram positive isolates. 
Visual outcomes were generally poor and the worst outcomes were 
Streptococcus cases.
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Commercial Relationships: Nicolas A. Yannuzzi, None; 
Ninel Gregori, None; Nimesh Patel, None; Nidhi Relhan, None; 
Nancy Si, None; Darlene Miller, None; Harry W. Flynn, None
Support: This study is supported in part by NIH Center Core Grant 
P30EY014801, Research to Prevent Blindness Unrestricted Grant, 
and Department of Defense (DOD- Grant#W81XWH-13-1-0048).
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Microbiological assessment and antibiotic susceptibility of species 
isolated from forceps used for suture removal after penetrating 
keratoplasty
Nikisha Kothari1, Gustavo R. Gameiro1, Florence Cabot1, 2, 
Lily Chang1, Edith Perez1, 3, Darlene Miller1, 3, Sonia H. Yoo1, 2. 
1Ophthalmology, Bascom Palmer Eye Institute, Miami, FL; 2Bascom 
Palmer Eye Institute, Ophthalmic Biophysics Center, Miami, FL; 
3Bascom Palmer Eye Institute, Ocular Microbiology Laboratory, 
Miami, FL.
Purpose: To document the bioburden, microbial diversity and 
antibiotic resistance among isolates recovered from forceps used for 
suture removal after penetrating keratoplasty (PKP).
Methods: Fifty five samples were collected from forceps and sutures 
of 11 healthy patients post PKP at 5 different time points during 
the removal of corneal sutures: after opening the sterile pouch (t1), 
after the suture was removed (t2), 5 minutes after the forceps were 
disinfected with alcohol pads (t3) and at the end of the day after 
spending several hours in the surgeon’s lab coat (t4). Samples were 
placed in broth (trypticase soy and or thioglycollate) and sent for 
culture. Positive broths were inoculated on to chocolate agar for 
species identification. Standard microbiological procedures were used 
for identification. The Kirby Bauer diffusion test was used to screen 
for antibiotic resistance to 21 different antibiotics.
Results: The overall contamination rate was 9.1% for both sutures 
(1/11) and forceps (4/44). A positive culture was recovered for 
time t1, t2 and t4. All positive cultures grew coagulase negative 
Staphylococcus spp. The positive isolate from the suture was 
identified as S. epidermidis. For the forceps, the isolates were 
identified as S. epidermidis, S. chromogenes, S. sciuri and coagulase 
negative not otherwise speciated. All isolates were susceptible to 
fluoroquinolones, aminoglycosides, sulfas and vancomycin. All 
isolates were resistant to Penicillin, Erythromycin and Polymyxin 
B. The S. chromogenes was also resistant to Oxacillin and other 
beta-lactams. None of the 4 patients with positive culture developed 
infectious keratitis, endophthalmitis or other ocular infection after 3 
month.
Conclusions: Coagulase negative Staphylococci were the only 
bacteria identified on suture or forceps after corneal suture removal. 
All species identified are part of the normal bacterial flora of the skin 
and known to cause endophthalmitis and keratitis. Corneal suture 
removal is a task routinely performed in clinic that needs strict 
hygiene protocol to prevent ocular infection and antibiotic resistance.
Commercial Relationships: Nikisha Kothari, None; 
Gustavo R. Gameiro, None; Florence Cabot, None; Lily Chang, 
None; Edith Perez, None; Darlene Miller, None; Sonia H. Yoo, 
None
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Late Onset Infectious Keratitis after Laser in situ Keratomileusis
Megan Law, Stephen D. McLeod, Steve Schallhorn, 
Julie M. Schallhorn. Ophthalmology, UCSF, San Francisco, CA.

Purpose: To describe the clinical course and outcomes of 
patients with late onset microbial keratitis (MK) after laser in situ 
keratomileusis (LASIK).
Methods: We retrospectively reviewed the records of LASIK 
patients who developed corneal infiltrates greater than 1 month 
after surgery between July 2009 to August 2016 from two centers 
(Optical Express, Glasgow, UK and the University of California San 
Francisco). We noted the patient’s age, eye laterality, pre-operative 
manifest refraction, potential risk factors for the development of MK, 
interval time between LASIK and the development of infiltrates, 
complications following LASIK, treatment course, and final visual 
acuity.
Results: We identified eight patients with delayed onset corneal 
infiltrates. The mean age of the patients was 47.8 years (range: 
32 to 63 years), and the average time after surgery to presentation 
was 44.75 months (range: 1.5 to 192 months). Four wore bandage 
contact lens for the treatment of surface disease when they presented 
with infiltrates. Three patients had enhancement procedures 6-48 
months prior to developing infiltrates. Five underwent corneal 
cultures (two with flap lifting); none of these were culture-positive. 
Five of six patients received aggressive topical antibiotics and 
were diagnosed with presumed MK, while one patient was referred 
for treatment elsewhere. After improvement of infiltrates, these 
patients were started on aggressive topical steroids to treat interface 
flap inflammation. One patient presented with an infiltrate that 
was suspicious for an infectious vs inflammatory process, and was 
successfully treated with topical steroids alone. Final best spectacle 
corrected acuity was 20/20 in 4/6 patients for whom extended follow 
up was available (range 20/20 to 20/80). One patient required a 
corneal graft post-treatment for visual rehabilitation. Two patients 
had subsequent epithelial ingrowth, one of which required flap lifting 
10 months after treatment for MK.
Conclusions: Although uncommon, delayed infectious keratitis 
after LASIK can occur. Contact lens wear seems to be a risk factor. 
Successful treatment requires addressing the infectious process as 
well as the inflammation induced by the infection. For patients whom 
follow up was available, the majority had a good visual outcome. 
Epithelial ingrowth is a potential complication after infectious 
keratitis unique to the post-LASIK population.
Commercial Relationships: Megan Law; Stephen D. McLeod, 
None; Steve Schallhorn, None; Julie M. Schallhorn, None
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Presentation Time: 8:30 AM–10:15 AM
The Microbiologic Profile of Dacryocystitis
Stella Chung, Leon Rafailov, Roger Turbin, Paul D. Langer. Rutgers 
New Jersey Medical School, Kyoto, Japan.
Purpose: While the pathogens that cause dacryocystitis are similar 
to those found on the skin and in the respiratory tract, recent studies 
suggest an increasing incidence of Gram-negative bacteria and 
methicillin-resistant Staphylococcus aureus in this disease. Since 
patients with dacryocystitis are often treated empirically without 
culture data, a changing microbiologic profile will markedly 
affect the success of oral treatment. To provide current guidelines 
for the treatment of this common condition, we investigated 
the microbiology and antibiogram of dacryocystitis seen at our 
institution.
Methods: The charts of all patients presenting with acute and/
or chronic dacryocystitis in the inpatient and outpatient settings 
of University Hospital, Newark, from 2008-2015 were reviewed. 
Patients who underwent cultures of purulent lacrimal sac contents 
were included in the study. Patient demographics, culture isolates, 
and in vitro antimicrobial susceptibility data were collected. 
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Additional sensitivity data were obtained from the Sanford Guide to 
Antimicrobial Therapy.
Results: A total of 137 patients were included in the study. Of those, 
16 (12%) were younger than 18 years old and 121 (88%) were adults. 
There were 91 females (66%) and 46 males (34%). The age range 
was 0 to 101 years old, with a mean age of 55.4 years. Many patients 
suffered more than one episode of dacryocystitis or experienced 
bilateral disease, yielding more cultures than patients studied. Of 205 
samples collected, 49 samples grew no bacteria or only contaminants; 
the 156 remaining cultures were used for analysis. Staphylococcus 
aureus was the most commonly isolated organism (46 of 156, 30%) 
followed by Pseudomonas species (19 of 156, 12%), and P. acnes (15 
of 156, 10%). Based on sensitivity data, the two oral antibiotics that 
would have been most effective in this population, levofloxacin and 
amoxicillin/clavulanate, would have encountered at least one resistant 
organism in 31% and 40% of patients, respectively.
Conclusions: The microbiologic spectrum of dacryocystitis is 
complex and includes many organisms that are resistant to common 
oral antibiotics. Given the broad range of causative organisms, 
routine treatment of dacryocystitis with any specific antibiotic may 
fail in up to one third of patients. Obtaining a culture at the time 
empiric antibiotic treatment is initiated is strongly recommended 
when treating patients with dacryocystitis.
Commercial Relationships: Stella Chung, None; Leon Rafailov, 
None; Roger Turbin, None; Paul D. Langer, None

Program Number: 3882 Poster Board Number: A0053
Presentation Time: 8:30 AM–10:15 AM
Improved method to identify efficiently microorganisms in ocular 
infections
Herlinda Mejia-Lopez, Carlos A. Patoja -Meléndez, Mariana Ortiz-
Casas, Victor M. Bautista-de Lucio. Research Unit, Inst of 
Ophthalmology “Conde de Valenciana”, Mexico City, Mexico.
Purpose: To evaluate the efficiency of microbiologic diagnosis 
by the Modified Microbiological Techniques (MMT) respect to 
Classical Microbiological Techniques (CMT), both used to identify 
microorganisms in eye infections caused by single or poly-infection.
Methods: A retrospective analysis from January 2014 to January 
2015 was performed in all patients with ocular infection proven by 
laboratory studies. The database was analyzed to identify and select 
the results from samples processed by Classical Method tests (CMT) 
and those samples processed by Modified Method Test (MMT) 
proposed by our laboratory. The PCR was taken as the gold standard 
test. For process statistical values was used the software Epi Info 
2002 v. 3.4.3.
Results: In total, 536 samples were evaluated; 402 samples were 
analyzed by the MMT and 134 samples by the CMT. In the analysis 
of MMT, was found a decreased of false negative rate in a 65.5%, 
respect of CMT from 42.4% to 14.6%, which directly is consistent 
with an increase of the sensitivity of 48.2%, (values from 57.6% 
to 85.4%). Regarding the evaluation of techniques for detecting 
coinfections, the results observed for the MMT were lower than those 
found for CMT in all obtained values, this could be explained by the 
low prevalence of these infections then, the results were inconclusive.
Conclusions: The modified method showed greater efficiency for 
diagnosis and significant reduction in false negatives, the most 
important thing is that cases are identified by this method. This 
implies a direct benefit in the management of patients.
Commercial Relationships: Herlinda Mejia-Lopez, None; 
Carlos A. Patoja -Meléndez, None; Mariana Ortiz-Casas, None; 
Victor M. Bautista-de Lucio, None
Support: Institute of Ophthalmology "Conde de Valenciana" 
Foundation

Program Number: 3883 Poster Board Number: A0054
Presentation Time: 8:30 AM–10:15 AM
Bactec™ blood culture bottles allied to MALDI-TOF 
mass spectrometry: Rapid etiologic diagnosis of bacterial 
endophthalmitis
Tatiana Tanaka1, Luiza M. Oliveira1, Bruno F. Ferreira1, 
Juliana M. Kato1, Flavia Rossi2, Karoline D. Correa2, 
Sergio L. Pimentel1, Joyce H. Yamamoto1, Joao N. Junior2. 
1Ophthalmology, University of São Paulo, São Paulo, Brazil; 2Central 
Laboratory Division, University of São Paulo, São Paulo, Brazil.
Purpose: To evaluate matrix-assisted laser desorption ionization-
time of flight (MALDI-TOF) mass spectrometry (MS) for direct 
identification (ID) of the etiologic agents of endophthalmitis from 
vitreous humor-inoculated blood culture bottles (BCBs).
Methods: A prospective study was conducted in a tertiary hospital 
in São Paulo, Brazil. From October 2015 to November 2016, 
patients with clinical suspicion of endophthalmitis had vitreous 
humor samples inoculated in blood culture bottles (BCBs). Positive 
BCBs were initially seeded in culture plates according to standard 
procedures. After standard procedure, aliquots from positive BCBs 
were immediately submitted to a simple in-house protein extraction 
protocol for direct ID by MALDI-TOF MS. The microorganisms’ ID 
and turnaround time (TAT) by standard method and direct MALDI-
TOF analysis were compared.
Results: Forty-one samples of vitreous humor from 31 patients were 
analyzed. In 90.2% of cases, direct MALDI-TOF MS analysis from 
positive BCBs successfully identified the pathogen. The median TAT 
for pathogen ID by standard subculture and direct MALDI-TOF 
MS analysis was 70.2 h (32.5 h-212.9 h) and 14.7 h (2.4 h - 94.0 
h), respectively (p <0.0001). Box-and-Whiskers plot of the TAT for 
pathogen identification according to methodology is represented 
below (Direct: TAT for direct pathogen identification from vitreous 
humor-inoculated blood culture bottles by MALDI-TOF mass 
spectrometry. Standard: TAT for pathogen identification after 
subculture of from blood culture bottles).
Conclusions: Direct pathogen ID of vitreous humor-inoculated BCBs 
by MALDI-TOF MS is an accurate and useful technique for rapid ID 
of the causative agents of endophthalmitis.

Commercial Relationships: Tatiana Tanaka, None; 
Luiza M. Oliveira, None; Bruno F. Ferreira, None; 
Juliana M. Kato, None; Flavia Rossi, None; Karoline D. Correa, 
None; Sergio L. Pimentel, None; Joyce H. Yamamoto, None; 
Joao N. Junior, None
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Contamination of eyedrops used for diagnostic purposes in 
outpatients clinics: Are we aware?
Sertac Argun Kivanc1, Berna Akova Budak1, Mahmut Oğuz Ulusoy3, 
Burcin Guler2, Ahmet A. Yucel1, Merih Kivanc2. 1Ophthalmology, 
Uludag University, Bursa, Turkey; 2Biology, Anadolu University, 
Eskisehir, Turkey; 3Ophthalmology, Baskent University, Konya, 
Turkey.
Purpose: Eye drops for diagnostic purposes, such as mydriatics, local 
anesthetics, fluorescein etc. are commonly used in ophthalmology 
clinics. Because of the crowding in ophthalmology clinics, drop 
bottles empty in several days after they are opened. Although they 
run out in a very short period they can be contaminated. In this study 
we investigated contamination of the eye drops that are used in 
ophthalmology clinics.
Methods: Samples were collected from eye drops just after opening 
of the bottle or in a week after they were opened. All samples were 
plated on blood agar, chocolate agar, MRS agar, M17 agar, calcium-
lactate agar, plate-count agar, Sabouraud-dextrose agar, malt agar, 
brain heart agar and MacConkey agar. Presumptive isolates were 
identified by morphological, and biochemical tests, and confirmed by 
the VITEK system. Molecular characterization of isolated bacteria 
from eye drops were performed using sequencing analysis of the 16S 
rRNA gene. Sequences were compared with NCBI GenBank entries 
using the BLAST algorithm (http://www.ncbi.nlm.nih.gov/BLAST). 
Biofilm formation capacities of the isolates were assessed with 
microtiter plate method. We determined the antibiotic resistance of 
the isolates by the Kirby-Bauer disc diffusion test.
Results: Isolates were obtained from both unused and used eye 
drops. 110 isolates were obtained frm eye drops. The most isolated 
bacteria were Coagulase negative Staphylococcus (CNS) spp. 
Other bacteria besides CNS were Pantoea sp, Micrococcus luteus, 
Sphingomonas paucimobilis, Gamella bergeri, Brevibacillus 
laterosporus, and some other bacillus species. Half of the isolates 
were found as biofilm producer. Biofilm formation was strong in half 
of the biofilm producer strains.
Conclusions: Bacterial contamination can occur in very short period 
after bottles are opened. Interestingly we obtained bacterial isolates 
from unopened bottles. It may show that preservatives in the eye 
drops are not sufficient. Ophthalmologist should use these drops very 
carefully.

S. epidermidis

Bacillus sp.
Commercial Relationships: Sertac Argun Kivanc, None; 
Berna Akova Budak, None; Mahmut Oğuz Ulusoy, None; 
Burcin Guler, None; Ahmet A. Yucel, None; Merih Kivanc, None
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Corneal Fungal Infections: Evaluation and Treatment
Davide Borroni1, Araniko Pandey2, Ilze Lace1, Eva Drucka1, 
Arturs Zemitis1. 1Ophthalmology, Riga Stradins University, Riga, 
Latvia; 2Cornea, Lumbini Eye Institute, Lumbini, Nepal.
Purpose: Corneal ulcer due to Fungal Infection is a major cause 
of blindness in agricultural areas of Nepal. We evaluated the 
characteristics of 158 patients with fungal keratitis at Lumbini Eye 
Institute (Nepal) and its medical treatments.
Methods: First diagnosis of fungal infection was performed to 
slit-lamp examination plus Potassium Hydroxide (KOH) procedure 
placing specimiens in a 15% KOH solution (15g KOH, glycerol 
20ml, distilled water 80ml). Antifungal drops were used every 
half to one hourly initially and tapered as per the clinical response. 
Natamycin 5% and Amphotericin B 0.15% were the first choice 
of treatment. Other drops used in selective cases were topical 1% 
voriconazole, topical 2% econazole, topical 1% itraconazole, topical 
2% fluconazole. Surface debridement was considered in 47 cases. 
Atropine and FANS (Diclofenac) were integrated in the management.
Results: Fungal infections of the cornea were frequently caused 
by Fusarium, Aspergillus, Curvularia, and Candida. Trauma was 
the most important predisposing cause 128/158 (81,01%). Surface 
debridement helped to reduce load of infection and enhanced drug 
penetration. Response to treatment in fungal infections is very slow 
and complete resolution often required 4-8 weeks of treatment.
Conclusions: Natamycin and amphotericin B were the most 
used drugs for fungal keratitis who showed good clinical results. 
Voriconazole showed effectiveness and security and it may be the 
drug of choice in optimal conditions for its better ocular penetration 
and wider coverage but the high price per unit pone difficulties in 
general applications. Fluconazole has high corneal penetration and 
reaches therapeutic corneal levels when given orally. Its clinical role 
in filamentous fungal keratitis is yet to be precisely defined; however, 
it could be considered in patients with deep fungal keratitis.
Commercial Relationships: Davide Borroni, None; 
Araniko Pandey, None; Ilze Lace, None; Eva Drucka, None; 
Arturs Zemitis, None
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The Use of Amphotericin B or Fluconazole Supplementation in 
Optisol-GS Stored at 35 Degrees Celsius
Jody Simon1, 2. 1Ophthalmology, Cleveland Clinic, Cleveland, OH; 
2Ophthalmology, LSU Health Sciences New Orleans, New Orleans, 
LA.
Purpose: The Eye Bank Association of America recently reported 
an increasing incidence of Candida fungal endophthalmitis after 
corneal transplantation. Corneal storage media in the United States, 
Optisol-GS, contains antibacterial but no antifungal supplementation. 
We tested the hypothesis that Optisol-GS supplemented with 
Amphotericin B or Fluconazole could safely reduce Candida species 
contamination of corneal transplant media.
Methods: Candida albicans was grown using Yeast Mold (YM) Agar 
at 35 degrees Celsius. Next, 12 media vials were prepared, with 8 
vials containing diluted inoculum and Optisol-GS supplemented with 
Amphotericin B or Fluconazole at 0.25x, 0.5x, 1x or 10x MIC. One 
growth control for each drug was prepared with diluted inoculum, 
Optisol-GS and sterile water. One sterile control was created for each 
drug using Optisol-GS and sterile water only. The vials were stored 
at 35 degrees Celsius in order to promote fungal growth. Cultures 
were obtained from each vial at 2, 5, 7, and 10 days after inoculation. 
Safety studies were performed using three mated pairs of human 
research corneas 1-3 days post-mortem. One cornea from each pair 
was placed in Optisol-GS containing Fluconazole at the MIC and 
the other was placed in Optisol-GS alone. The Konan KSS EB10 
specular microscope was used for imaging. Endothelial cell counts 
and morphology were analyzed by a blinded technician at 2, 4, and  
6 days post-preservation.
Results: Amphotericin B did not effectively inhibit fungal growth 
when stored at 35 degrees Celsius. Optisol- GS supplemented with 
Fluconazole inhibited Candida albicans growth. The results were 
analyzed with a One-Way Anova at each time point between the 
control and 0.25x the MIC (P<0.001). There was no statistically 
significant decline in endothelial cell count between each cornea 
stored in Fluconazole supplemented media and their mated controls.
Conclusions: Though corneas stored in Optisol-GS are standardly 
refrigerated, warmer temperatures are required for corneal analysis 
and graft preparation for DMEK and DSAEK. Warming tissue could 
be a source of fungal growth. In this experiment, a low concentration 
of Fluconazole inhibited Candida albicans growth at 35 degrees 
Celsius with no graft toxicity. We conclude that Fluconazole, or the 
broader-spectrum Voriconazole, could be a stable, safe, and effective 
addition to Optisol-GS for the prevention of fungal endophthalmitis.
Commercial Relationships: Jody Simon, None

Program Number: 3887 Poster Board Number: A0058
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Antimicrobial efficacy of photodynamic therapy with TONS504 
against pathogenic filamentous fungi
Taiichiro Chikama1, Kentaro Sueoka1, Ji-Ae Ko1, Yoshiaki Kiuchi1, 
Takemasa Sakaguchi2, Akira Obana3. 1Ophthalmology, Hiroshima 
Univ Grad Sch of Biomed Sci, Minami-ku, Japan; 2Virology, 
Hiroshima University Graduate School of Biomedical Sciences, 
Hiroshima, Japan; 3Ophthalmology, Seirei Hamamatsu General 
Hospital, Hamamatsu, Japan.
Purpose: Infectious keratitis is a sight-threatening condition. We 
previously demonstrated an antimicrobial effect of photodynamic 
antimicrobial chemotherapy (PACT) with a new photosensitizer, 
TONS504, with regard to various types of microorganism, including 
Candida albicans (a yeast-type fungus), that are responsible for 
infectious keratitis. We have now evaluated the effectiveness of 

PACT with TONS504 against the filamentous fungi Fusarium solani 
and Aspergillus fumigatus.
Methods: PACT was performed with the cationic chlorine derivative 
TONS504 (Porphyrin Lab, Okayama, Japan) and a light-emitting 
diode (LED) device (CCS, Kyoto, Japan) that delivers light at a 
single wavelength (660 nm). It was applied to F. solani or  
A. fumigatus at 500 and 750 colony-forming units (CFU), 
respectively. The fungi were exposed to TONS504 at a concentration 
of 10 µg/mL in the absence or presence of 20 mM EDTA, irradiated 
at a light energy of 30 J/cm2, and cultured on potato dextrose agar in 
a 10-cm dish at 25°C for 4 days in the dark for evaluation of colony 
formation.
Results: PACT with TONS504 inhibited the growth of F. solani by 
88%, and this inhibitory effect was increased to 97% in the presence 
of EDTA. In contrast, TONS504-PACT did not affect colony 
formation by A. fumigatus in the absence or presence of EDTA. The 
growth of neither fungus was affected by TONS504 in the absence of 
irradiation or by irradiation in the absence of TONS504.
Conclusions: TONS504-PACT inhibited the growth of F. solani, a 
cause of infectious keratitis, and this effect was enhanced by EDTA. 
The difference in the efficacy of TONS504-PACT between F. solani 
and A. fumigatus may arise from structural differences in the cell 
wall of these two fungi. Further studies are warranted to understand 
differences in the effectiveness of TONS504-PACT against various 
strains of fungi and to optimize its antimicrobial efficiency.
Commercial Relationships: Taiichiro Chikama, None; 
Kentaro Sueoka, None; Ji-Ae Ko, None; Yoshiaki Kiuchi, None; 
Takemasa Sakaguchi, None; Akira Obana, None
Support: JSPS KAKENHI Grant 15K10894
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Invasive Orbital Aspergillosis in Immunocompetent Patients 
from the Northeastern United States
J. D. Diaz, Suzanne K. Freitag, Marlene Durand. Ophthalmology, 
Massachusetts Eye and Ear Infirmary, Boston, MA.
Purpose: Invasive orbital aspergillosis, a potentially fatal disease, is 
especially rare in immunocompetent patients who live in temperate or 
cold climates. We sought to characterize several such cases treated at 
the Massachusetts Eye and Ear Infirmary over an 18-year period.
Methods: Records of 5 immunocompetent patients diagnosed 
with orbital aspergillosis 1995-2014 were reviewed. Demographic, 
clinical, radiologic, and laboratory findings were noted.
Results: The 3 male and 2 female patients, ages 41-76 years  
(mean 54) lived in New England or northern New York. Four patients 
had no significant medical conditions, 1 had non-insulin-dependent 
diabetes. The mean time from symptom onset to diagnosis was  
5 months (range 3-9); initial misdiagnoses included bacterial orbital 
infection, Tolosa Hunt syndrome, optic neuropathy, and idiopathic 
orbital inflammation. Symptoms in all patients were unilateral 
headache, eye pain, and decreased vision; 3 (60%) progressed to 
no light perception vision by the time of diagnosis. All had MRI 
evidence of orbital apex and cavernous sinus involvement, fungal 
infection confirmed by biopsy of the orbit or sinus (4 required 
2 biopsies for diagnosis), and cultures that grew Aspergillus 
fumigatus. Patients were treated with prolonged amphotericin and/
or voriconazole. Two patients died and three patients recovered fully 
except 2 of them were left with no light perception vision in the 
involved eye.
Conclusions: This study highlights cases of invasive aspergillosis in 
immunocompetent patients from a relatively cold climate, while most 
series have been from hot, humid countries such as India. Symptoms 
of unilateral headache, eye pain, and vision loss may progress slowly. 
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Ocular complaints are common initial symptoms, and increased 
awareness by ophthalmologists is crucial in providing an early 
diagnosis.
Commercial Relationships: J. D. Diaz, None; Suzanne K. Freitag, 
None; Marlene Durand, None
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Frequency of toxoplasmic retinal lesions in Eye Bank retinas
Deise F. Fialho da Costa1, Flavio D. Fowler1, Heloisa Nascimento1, 
Aline S. Toledo1, Janaina D. Dias3, Mario J. Nobrega6, 
Cristina M. Garrido4, Fernando A. Nobrega6, Luiz V. Rizzo2, 
Cláudio Silveira5, Alessandra G. Commodaro1, Rubens Belfort1. 
1Departamento de Oftalmologia e Ciências Visuais, Universidade 
Federal de São Paulo, São Paulo, Brazil; 2Instituto Israelita de Ensino 
e Pesquisa, Hospital Israelita Albert Einstein, São Paulo, Brazil; 
3Banco de Olhos de Chapecó, Hospital Regional do Oeste, Chapecó, 
Brazil; 4Banco de Olhos do Amazonas, Fundação Hospital Adriano 
Jorge, Manaus, Brazil; 5Clínica Silveira, Erechim, Brazil; 6Banco de 
Olhos de Joinville, Joinville, Brazil.
Purpose: Ocular toxoplasmosis is the main cause of posterior uveitis 
worldwide. In Brazil, the seroprevalence of T. gondii infection ranges 
from 50% to 80% depending of the region studied. The frequency of 
toxoplasmic retinal scar may goes from 6% to 18% of the adults. Our 
goal was to determine the frequency of toxoplasmic lesions in retinas 
from Eye Bank Eyes from different regions in Brazil.
Methods: A total of 162 eyes were obtained from Eye Banks in 
Manaus(n=60), Sao Paulo (n=60), Chapeco (n=26) and Joinville 
(n=16) from 2014 to 2016. The retinas were macroscopically 
analyzed and retinal images taken from the lesions suspected to be 
caused by Toxoplasma gondii.
Results: The macroscopic analysis demonstrated that 4 from  
60 retinas from Sao Paulo (6.7%), 6 from 60 retinas from Manaus 
(10%), 4 from 26 retinas from Chapeco (15.4%) and 10 from 16 
retinas from Joinville (62.5%) had retinal hyperpigmented focal 
lesions consistent with the diagnosis of toxoplasmic retinochoroiditis.
Conclusions: Our findings have shown a higher frequency of retinal 
focal lesions in the retinas from Joinville in comparison with retinas 
from Sao Paulo, Manaus and Chapeco.
Commercial Relationships: Deise F. Fialho da Costa, 
None; Flavio D. Fowler, None; Heloisa Nascimento, None; 
Aline S. Toledo, None; Janaina D. Dias, None; Mario J. Nobrega, 
None; Cristina M. Garrido, None; Fernando A. Nobrega, 
None; Luiz V. Rizzo, None; Cláudio Silveira, None; 
Alessandra G. Commodaro, None; Rubens Belfort, None
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Intraocular Gnathostomiasis : Clinical Profile and Management 
of Eight Cases
Vinata Rajendran, Ekta Rishi, Haard Shah. Vitreo-Retina,  
Sankara Nethralaya, Chennai, India, Chennai, India.
Purpose: To analyse the clinical profile, presentation and 
management of subjects with
intraocular Gnathostomiasis.
Methods: This is a retrospective interventional case series. We 
managed eight cases of intraocular gnathostoma in the study period 
from 1990 to 2016 at a tertiary eye care centre. Systemic steroids 
were used to control the intraocular inflammation in most of the 
cases. The nematodes once identified, were surgically removed 
either by the anterior (n=5) or the posterior (n=3) route. The anterior 
route was by visco-expression and pilocarpine with or without 
using forceps and the posterior route was facilitated by pars plana 

vitrectomy. All cases underwent photographic or videographic 
documentation and histopathological confirmation of the nematode.
Results: All eight patients presented with some form of uveitis. 
The mean presenting age was 34.5 years with a mean duration of 
symptoms being 36.12 days. Referring diagnosis from the local 
ophthalmologists included different grades of retinal vasculitis  
(n=4). Mean presenting best corrected visual acuity (BCVA) was  
0.77 LogMar (SD = 0.71), whereas the mean final BCVA was  
0.65 LogMar (SD = 0.74). The characteristic clinical features were 
multiple iris holes (n=7), uveitis (n=8) and secondary glaucoma 
(n=4). Microscopic study of all the parasites revealed typical head 
bulb with circumferential rows of hooklets and cuticular spines on the 
surface of the body.
Conclusions: Intraocular Gnathostomiasis can present in patients 
with varying grades of uveitis, associated multiple iris holes, 
secondary glaucoma, subretinal haemorrhage and subretinal tracts. 
The migratory nature of the live nematode often makes a definitive 
diagnosis very difficult. Relief of symptoms and a good clinical 
outcome depends on identification and prompt removal of the 
parasite.
Commercial Relationships: Vinata Rajendran, None; Ekta Rishi, 
None; Haard Shah
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Acanthamoeba Keratitis: Are Recent Infections More Severe?
Sophia Siu, Christopher J. Rapuano, Parveen Nagra, 
Kristin Hammersmith. Wills Eye Hospital, Philadelphia, PA.
Purpose: Acanthamoeba keratitis (AK) infection is a devastating 
condition that often results in poor outcomes. There is concern that 
recent AK infections have had worse outcomes than reported in 
previous literature. The purpose of our study is to report the recent 
outcomes of a large series of AK infections and identify risk factors 
for failure of treatment.
Methods: A retrospective review identified 68 patients that were 
diagnosed with AK and treated at our institution from January 1, 
2009 to December 31, 2015. 60 patients had complete follow-up 
data and were included in our study. Patient demographics, clinical 
details, treatment protocols, and outcomes were collected. Treatment 
failure was defined as requiring penetrating keratoplasty (PKP) and/
or having best-corrected visual acuity (BCVA) worse than 20/100 
at the last follow-up. Univariate analysis and multivariate logistic 
regression were performed to identify independent predictors of 
treatment failure.
Results: 25 (42%) eyes were treatment failures while 35 (58%)  
eyes had vision equal to or better than 20/100 at last follow-up. From 
2009 to 2011, 7 of 26 eyes (27%) failed treatment. In comparison, 
from 2012 to 2015, 18 of 34 eyes (53%) failed treatment (p=0.064). 
Univariate analysis demonstrated that failure was associated with 
older age, longer duration of symptoms prior to presentation, poorer 
presenting BCVA, and positive diagnosis on pathology. Multivariate 
analysis identified worse initial BCVA and longer duration of 
symptoms prior to presentation as independent risk factors for 
treatment failure of AK. Increasing age trended towards significance 
in our multivariate model.
Conclusions: Our study shows a high rate of AK treatment failure 
at a large academic institution. AK cases from 2012-15 had worse 
outcomes compared with cases from 2009-11 (p=0.064), which was 
approaching significance. A study conducted at our institution from 
2004-08 found that 35% of eyes failed treatment (p=0.33). Older 
patients with longer duration of symptoms prior to presentation 
and worse initial BCVA need to be counseled about possible poor 
outcomes following treatment for AK.
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Tear concentration of neuropeptides in subjects with 
trachomatous trichiasis
Hadeel AL Chalabi, Ehsan Ghasemian, Aleksandra Inic-Kanada, 
Elisabeth Stein, Nadine Schuerer, Talin Barisani-Asenbauer. 
OCUVAC – Center of Ocular Inflammation and Infection; Laura 
Bassi Centers of Expertise, Center for Pathophysiology, Infectiology 
and Immunology; Medical University of Vienna, Vienna, Austria.
Purpose: Trachoma is the leading cause of infectious blindness 
worldwide but the immunopathogenesis of scarring disease is not 
well understood. Bidirectional communication between the immune 
system and nervous system by releasing and binding of certain 
neurotransmitters might play a role in the fibrosis process. In this 
study, we aimed to evaluate tear concentrations of Substance P 
(SP), Neuropeptide Y (NPY) and Somatostatin (SS) in patients with 
trachomatous trichiasis (TT).
Methods: A comparative clinical investigation on 20 subjects with 
TT and 20 sex- and age-matched controls was performed. The 
concentrations of neuropeptides SP, NPY and SS in tears were 
measured using ELISA.
Results: NPY levels in tears (7.78 ± 2.84 ng/ml) were significantly 
higher (p<0.05) in TT subjects compared to controls (5.97 ± 1.73). 
No significant differences in tear levels of SP and SS were observed 
between TT subjects and controls.
Conclusions: Locally released NPY may participate in the 
development of the fibrosis process. Further studies are needed to 
clarify the specific role of NPY.
Commercial Relationships: Hadeel AL Chalabi; 
Ehsan Ghasemian, None; Aleksandra Inic-Kanada, None; 
Elisabeth Stein, None; Nadine Schuerer, None; Talin  
Barisani-Asenbauer, None
Support: Austrian Research Promotion Agency (FFG project number 
822768).
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The role of Demodex folliculorum in chronic, treatment resistant 
blepharitis and clinical outcome
Berna Akova Budak1, Sertac Argun Kivanc1, Oktay Alver2, 
Ahmet A. Yucel1, Beyza Ener2, Ulku Tuzemen2. 1Ophthalmology, 
Uludag Univ Faculty of Med, Bursa, Turkey; 2Microbiology, Uludag 
University, Bursa, Turkey.
Purpose: Anterior and posterior blepharitis and meibomian gland 
dysfunction (MGD) are very common diseases in the ophthalmologic 
practice. These usuallly follow a chronic clinical course with 
intermittent exacerbations. Demodex folliculorum infestation is 
often overlooked and it may be the causative parasite particularly in 
chronic blepharitis unresponsive to blepharitis treatment. Our aim is 
o present the course and treatment outcome of patients with chronic 
blepharitis, MGD and keratitis who had D. folliculorum infestation.
Methods: This study comprised 82 patients with complaints of 
burning, stinging, dryness and crusting of eyelids in two months time. 
Sixteen patients whose chronic blepharitis unresponsive to treatment 
that consisted of topical antibiotic, steroid and artificial tear at least 
for one year were included in the study. All the patients underwent 
complete ophthalmologic examination, tear meniscus height, tear 
break up time and corneal fluorescein staining evaluation. Lash 

samples of the 16 patients were examined under light microscope 
(x10, x40) for D. folliculorum infestation
Results: The mean age of the patients was 48 years. Of lash samples 
of 16 patients, 12 (75%) were positive for D. folliculorum. If at least 
one mite on one lash was found, the result was expressed as positive 
and if no mite was identified the result was expressed as negative. All 
mite positive patients underwent treatment with topical tea tree oil 
and they were all clinically improved at one month follow up. Four 
patients undertreatment were reevaluated for Demodeks infestation. 
Their lash samples were examined and all had decreased count 
of demodex but only one was found negative for Demodex. Tear 
meniscus height, tear break up time and corneal fluorescein staining 
were all statistically improved with tea tree oil treatment besides 
relief of the symptoms.
Conclusions: In chronic blepharitis with corneal complications, 
Demodex infestation should be kept in mind for differential diagnosis. 
The clinical improvement may be noted even if the mites are not 
totally eradicated.

Demodex folliculorum infestation in the eyelashes
Commercial Relationships: Berna Akova Budak, None; Sertac 
Argun Kivanc, None; Oktay Alver, None; Ahmet A. Yucel, None; 
Beyza Ener, None; Ulku Tuzemen, None
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Research on sustained subtenon drug delivery approach as 
adjunctive therapy for treating severe endophthalmitis
duan yiqin1, 2, Yezhen Yang1, Xuetao Huang1, 2, Ding Lin1, 2. 1AIER 
School of Ophthalmology Central South University, CHANGSHA, 
China; 2ChangSha AiEr hospital, ChangSha, China.
Purpose: To evaluate the effect of sustained subtenon drug 
delivery approach as adjunctive therapy for treating experimental 
Staphylococcus aureus endophthalmitis.
Methods: Twenty adult New Zealand white rabbits of either gender 
weighting 2.5-3.0 kg were randomly assigned to the subtenon drug 
delivery assisted treating group and the control group. Randomly one 
eye of the rabbits were received an intraocular injection of  
100 colony-forming units (CFU) of Staphylococcus aureus.  
24 hours after inoculation the subtenon drug delivery assisted treating 
group was received the combined treatment of demethylvancomycin 
intraocular injection for once and sustained subtenon 
demethylvancomycin infusion with the flow rate of 0.1ml/h for  
7 hours daily through an simply modified auto drug infusion 
pump. The control group was only received demethylvancomycin 
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intraocular injection for once. Each eye was observed by slit-lamp 
examination and funduscopy and clinic observation scores were 
recorded every day. Vitreous samples were collected and cultured for 
bacteria counting at day 1, day 3 day 5 and day 7 of treatment.
Results: the clinic observation scores of the subtenon drug delivery 
assisted treating group were obviously lower than the control group. 
The difference between two groups was statistically significant 
(ANOVA ; F=15.126, P=0.001). The peak value of the subtenon drug 
delivery assisted treating group was 27.40±5.02 which appeared at 
day 5, while the peak value of the control group was 19.80±4.13 
which appeared at day 3. The positive rates of bacteria culture of the 
subtenon drug delivery assisted treating group and the control group 
were 42.5% and 27.5%. The difference of bacterial counting rank 
between the two groups was statistically significant (rank sum test; 
Z=-2.603, p=0.013).
Conclusions: Sustained subtenon drug delivery assisted intraocular 
injection was more effective for treating Staphylococcus aureus 
endophthalmitis, which indicated that the Sustained subtenon drug 
delivery approach was an promising adjunctive therapy for treating 
severe endophthalmitis.

Commercial Relationships: duan yiqin, None; Yezhen Yang, 
None; Xuetao Huang, None; Ding Lin, None
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Effect of 0.1% Fluorescein dye on Riboflavin Photodynamic 
Antimicrobial Therapy for inhibition of Methicillin-Resistant 
Staphylococcus aureus. 
Nidhi Relhan1, Heather A. Durkee1, Mariela C. Aguilar1, 
Alejandro Arboleda1, Nicholas Nolan1, Anna Martinez1, 
Guillermo Amescua2, Harry W. Flynn2, Darlene Miller2, 3,  
Jean-Marie A. Parel1, 4. 1Ophthalmic Biophysics Center, Bascom 
Palmer Eye Institute, University of Miami Miller School of 
Medicine, Miami, FL; 2Bascom Palmer Eye Institute, Department 
of Ophthalmology, University of Miami Miller School of Medicine, 
Miami, FL; 3Ocular Microbiology Laboratory, Bascom Palmer Eye 
Institute, University of Miami Miller School of Medicine, Miami, 
FL; 4CHU Sart-Tillman, Department of Ophthalmology, University of 
Liege, Liege, Belgium.
Purpose: Controversy exists regarding the use of fluorescein prior 
to riboflavin mediated photodynamic antimicrobial therapy (PDAT). 
Some researchers report that fluorescein used to stain corneal 
epithelium, competes with riboflavin for the absorption of UV-A 
and thus reduces the antimicrobial effect of the PDAT procedure. 
The hypothesis that fluorescein dye has an inhibitory effect on the 
riboflavin mediated PDAT was evaluated in the current study.
Methods: MRSA strains were isolated from the corneal scraping of 
patients with confirmed bacterial keratitis. The MRSA isolates were 
mixed with appropriate photosensitizing solutions (0.1% riboflavin or 
0.1% fluorescein or 0.1% riboflavin with 0.1% fluorescein) and plated 
on blood agar plates which were then exposed to PDAT  
(UV-A radiation exposure for 15-minutes). The custom-built UV-A 
light source 365 nm LED provided total energy of 5.4J/cm2 (Dresden 
protocol). After the light exposure, all plates were placed in an 
incubator at 30°C and were photographed after 48 hours.
Results: Four strains of MRSA (2 healthcare-associated and  
2 community-associated) were used for the in-vitro experiments. 
The control agar plates (Fig 1A) showed growth of MRSA isolates 
indicating the presence of viable organisms. Among the agar plates 
exposed to UV-A light: i) 0.1% riboflavin (Fig 1B), ii)  
0.1% fluorescein (Fig 1C) and, iii) 0.1% fluorescein + 0.1% riboflavin 
(Fig 1D), there was no difference in the growth pattern of MRSA 
isolates. MRSA isolates grew all over the agar plates irrespective of 
the use of 0.1% fluorescein dye.
Conclusions: The current study showed that the riboflavin-mediated 
PDAT has no beneficial effect for the inhibition of MRSA strains. 
Also, use of 0.1% fluorescein dye did not affect the efficacy of 
riboflavin-mediated PDAT.
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Figure 1. Agar culture plates with 4 MRSA strains. Control group 
(A) and groups with 15 minutes of UV-A light exposure (B), (C) & 
(D) show growth of MRSA all over the plates irrespective of the use 
of fluorescein or riboflavin. The area within the small blue circles 
indicate the area of light exposure during PDAT.
(Abbreviations - PDAT- photodynamic antimicrobial therapy,  
MRSA- Methicillin-resistant Staphylococcus aureus, HA-  
healthcare-associated MRSA, CA-community-associated MRSA)
Commercial Relationships: Nidhi Relhan, None; 
Heather A. Durkee, None; Mariela C. Aguilar, None; 
Alejandro Arboleda, None; Nicholas Nolan, None; 
Anna Martinez, None; Guillermo Amescua, None; 
Harry W. Flynn, None; Darlene Miller, None;  
Jean-Marie A. Parel, None
Support: Supported in part by the Janet K and Edward D. Robson 
Foundation, Florida Lions Eye Bank, Drs. KR Olsen and ME 
Hildebrandt, Drs. Raksha Urs and Aaron Furtado, Center Grant 
P30EY14801, Research to Prevent Blindness, and the Henri and 
Flore Lesieur Foundation

Program Number: 3896 Poster Board Number: A0067
Presentation Time: 8:30 AM–10:15 AM
Efficacy of high fluence ultraviolet light A (UVA) photoactivation 
of riboflavin in vitro as a therapy for keratitis
Lorena Zendejas Reyes1, Andreina Tarff2, Rebecca Yee3, 
Marisol D. Cano2, Laura Di Meglio2, Praveena Gupta2, 
William May2, Arturo Casadevall3, Ying Zhang3, Ashley Behrens2. 
1Cornea, Asociación para Evitar la Ceguera en México “Hospital 
Luis Sánchez Bulnes” IAP, Mexico City, Mexico; 2Ophthalmology, 
The Wilmer Ophthalmological Institute, Johns Hopkins University 
School of Medicine, Baltimore, MD; 3Molecular Microbiology & 
Immunology, Johns Hopkins University, Baltimore, MD.
Purpose: Corneal cross-linking (CXL), the established modality 
to halt progressive corneal ectatic disorders represents a versatile 
approach for killing pathogens invading the cornea. It recent 
proposed modifications include protocols at higher UVA intervals. 

The purpose of our study was to determine the impact of a high UVA 
irradiance photo-activating B2 on bacterial viability.
Methods: Methicillin sensitive S. aureus (MSSA) Newman strain 
and methicillin resistant-multidrug resistant S. aureus (MDR-MRSA) 
USA300, CA409, CA127, GA656 and NY315 strains (107 CFU/ml) 
were exposed in 12-well culture plates to a UVA energy dose of 3.4-4 
J (5.4-6 J/cm2) administered by two different irradiance regimens: A) 
30 mW/cm2 for 3 min and B) 10 mW/cm2 for 10 min, at a wavelength 
of 365 nm through an 8-mm iris aperture in combination with B2 
0.1% solution. B2 0.5% was used for Newman and CA409 strains. 
Control groups included: B2/UVA alone, CA409 strain exposed to B2 
+ UVA of 3 mW/cm2 for 30 min, and an untreated sample. The cell 
viability was assessed after 24 hours of incubation at 37 °C by cell 
forming unit (CFU) enumeration. Triplicate values were obtained. 
Mann-Whitney test was used for statistical analysis.
Results: There was no statistical significance when comparing the 
log-difference CFU/ml-medians of the untreated samples with those 
of regimen A: Newman = 0.07, CA409 = 0.11, USA300 = 0.30, 
CA127 = 0.08, GA656 = 0.22, NY315 = 0.31 (p > 0.1). Likewise, 
no significance was observed between regimen B and the untreated 
sample: Newman = 0.10, CA409 = 0.12, USA300 = 0.22, CA127 = 
0.16, GA656 = 0.22, NY315 = 0.35 (p > 0.1). B2 0.5% on Newman 
and CA409 strains exhibited no statistical significance for regimen A: 
Newman = 0.07, CA409 = 0.42 (p > 0.1), and regimen B: Newman 
= 0.29, CA409 = 0.20 (p > 0.1) compared with the untreated sample. 
The standard B2 0.1% + UVA (3mW/cm2 for 30 min) demonstrated 
100% killing on strain CA409.
Conclusions: The photoactivation of B2 by a high UVA spectral 
density is not an effective method for bacterial killing. We 
acknowledge the significance of these results considering its null 
effectiveness in generating reactive oxygen species (ROS), which is 
also critical for corneal biomechanical stability.
Commercial Relationships: Lorena Zendejas Reyes, None; 
Andreina Tarff, None; Rebecca Yee, None; Marisol D. Cano, 
None; Laura Di Meglio, None; Praveena Gupta, None; 
William May, None; Arturo Casadevall, None; Ying Zhang, None; 
Ashley Behrens, None

Program Number: 3897 Poster Board Number: A0068
Presentation Time: 8:30 AM–10:15 AM
Bactericidal activity of photoactivated riboflavin, ultraviolet  
light A, and hydrogen peroxide against stationary phase 
methicillin-resistant Staphylococcus aureus (MRSA) for potential 
use in bacterial keratitis
Ashley Behrens1, Rebecca Yee2, Andreina Tarff1, Marisol D. Cano1, 
Praveena Gupta1, Laura Di Meglio1, William May1, 
Arturo Casadevall2, Ying Zhang2. 1Ophthalmology, The Wilmer 
Ophthalmological Institute, Johns Hopkins University School of 
Medicine, Baltimore, MD; 2Molecular Microbiology & Immunology, 
Johns Hopkins University, Baltimore, MD.
Purpose: Stationary phase bacteria contain persister cells, which are 
dormant cells that are not susceptible to current antibiotics. While the 
antimicrobial activity of photoactivated therapies on growing stages 
of bacteria has been shown to be effective, the antibacterial properties 
of photochemical therapies on stationary phase bacteria have not 
been evaluated. Here, we evaluated the bactericidal activity of UVA, 
riboflavin (B2), and hydrogen peroxide (H2O2) against stationary 
phase MRSA.
Methods: A MRSA Strain USA300, was grown overnight at 37oC 
with shaking at 220 rpm. In a 12-well plate, the stationary phase 
culture (107 CFU/ml) was exposed to a combination of UVA  
(365 nm wavelength) with an 8-mm aperture and a power intensity 
of 3 mW/cm2 for 30 minutes and a droplet (240 µl) of photo-reactive 
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solution containing B2 (0.1%) + H2O2 (0.004%). Cell viability was 
assessed by performing colony forming unit (CFU) enumeration after 
24h incubation at 37oC. Control groups included B2 + UVA, H2O2 + 
UVA, B2 + H2O2, B2 only, UVA only, H2O2 only, and no treatment. 
Experiments were triplicated. Student’s t-test was used for statistical 
analysis.
Results: Stationary phase bacteria treated with B2 + H2O2 + UVA 
resulted in complete killing with 0 CFU/ml detected as compared to 
the untreated control which harbored 5.0 ± 3.6 x 108 CFU/ml  
(p = 0.0004). Two-combination treatments B2 + UVA, B2 + H2O2, 
and H2O2 + UVA resulted in 1.8 ± 1.0 x 105 CFU/ml, 5.6 ± 2.5 x 108 
CFU/ml, and 4.0 ± 1.3 x 103 CFU/ml, respectively (all p < 0.05). 
Single treatment with B2, UVA, and H2O2 resulted in 5.0 ± 3.4 x 
108 CFU/ml, 6.0 ± 1.0 x 108 CFU/ml, and 4.6 ± 1.5 x 108 CFU/ml, 
respectively (p< 0.005).
Conclusions: Our results suggest that the treatment of B2 (0.1%) 
+ H2O2 (0.004%) + UVA (3 mW/cm2) for 30 minutes has robust 
bactericidal activity against stationary phase MRSA. This novel 
treatment may provide means of eradicating severe corneal infections 
caused by persister bacteria such as those found in biofilm infections. 
The safety and efficacy of this new treatment is being evaluated in 
ongoing in-vivo studies.
Commercial Relationships: Ashley Behrens, None; Rebecca Yee, 
None; Andreina Tarff, None; Marisol D. Cano, None; 
Praveena Gupta, None; Laura Di Meglio, None; William May, 
None; Arturo Casadevall, None; Ying Zhang, None

Program Number: 3898 Poster Board Number: A0069
Presentation Time: 8:30 AM–10:15 AM
Bactericidal ultraviolet light A (UVA) photoactivation of 
riboflavin potentiated by low levels of hydrogen peroxide in vitro: 
a potential novel therapy for methicillin sensitive and multidrug 
resistant-methicillin resistant Staphylococcus aureus keratitis
Andreina Tarff1, Rebecca Yee2, Laura Di Meglio1, Praveena Gupta1, 
Marisol D. Cano1, William May1, Arturo Casadevall2, Ying Zhang2, 
Ashley Behrens1. 1Ophthalmology, The Wilmer Ophthalmological 
Institute, Johns Hopkins University School of Medicine, Baltimore, 
MD; 2Molecular Microbiology & Immunology, Johns Hopkins 
University, Baltimore, MD.
Purpose: To demonstrate the antimicrobial properties of riboflavin 
(B2) and UVA combination enhanced by an active form of oxygen 
(O2) from a low concentration of hydrogen peroxide (H2O2) source.
Methods: One methicillin sensitive Staphylococcus aureus (MSSA) 
Newman strain and five multidrug resistant-methicillin resistant 
Staphylococcus aureus (MDR-MRSA) strains USA300, CA409, 
CA127, GA656 and NY315 (107 CFU/ml) were exposed to the 
triplet of B2 0.1%, H2O2 0.004% and UVA (365 nm wavelength) at 
a power density of 3 mW/cm2 with an 8-mm iris aperture in 12-well 
culture plates for 15, 20 and 30 min. Additionally, MSSA Newman 
and MDR-MRSA CA409 strains were exposed to a high flux 
−accelerated− UVA irradiance: 30 mW/cm2 for 3 min and  
10 mW/cm2 for 10 min. B2 0.5% was also tested for the accelerated 
process. Photo-reactive solutions containing B2 and/or H2O2 0.004% 
were prepared. Control groups included: B2 + UVA, B2 + H2O2, H2O2 
+ UVA, B2 alone, UVA alone, H2O2 alone and an untreated sample. 
The cell viability was assessed after 24 hours of incubation at 37°C 
by colony forming unit (CFU) enumeration in units of Log CFU/ml. 
Experiments were assayed three times. Student’s t-test was used for 
statistical analysis.
Results: Both MSSA and MDR-MRSA strains showed 100% 
killing (0 CFU) after treatment with the triple combination of B2 
0.1% + H2O2 0.004% + UVA at 3 mW/cm2 for at least 20 min. Only 
USA300 and CA127 strains did not show 100% bactericidal activity 

in 15 min. Treatment with B2 0.1% + UVA at 3 mW/cm2 for 30 min 
resulted in 6.66 ± 0.13 CFU/ml for Newman (p = 0.0004), 7.90 ± 
0.03 CFU/ml for USA300 (p = <0.0001), 8.50 ± 0.10 CFU/ml for 
CA127 (p = 0.0001), 8.46 ± 0.24 CFU/ml for GA656 (p = 0.0008) 
but killed completely strains CA409 and NY315. The photo-activated 
combination of B2 0.5% + H2O2 0.004% + UVA (10 mW/cm2) for  
10 min had 100% bactericidal activity on all the strains. 30 mW/cm2 
for 3 min was effective only on CA409.
Conclusions: The photoactivation of a solution containing B2 with 
low levels of H2O2 following specific parameters exerts a significant 
bactericidal activity on the strains tested through a wide spectrum 
of biochemical effects which are exposure time-dependent and 
concentration-dependent.
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Impact of Riboflavin Photodynamic Antimicrobial Therapy 
(PDAT) on S. aureus Virulence Factors
Darlene Miller, Heather A. Durkee, Mariela C. Aguilar, 
Alejandro Arboleda, Nidhi Relhan, Guillermo Amescua,  
Jean-Marie A. Parel. Bascom Palmer Eye Institute, Univ of Miami 
Miller Sch of Med, Miami, FL.
Purpose: MRSA keratitis is the most common cause of bacterial 
keratitis worldwide. Corneal pathogenicity is determined 
predominantly by a repertoire of secreted virulence factors (in the 
presence and absence of the organism) and increasing antibiotic 
resistance. PDAT is an effective alternative therapy for multidrug 
resistant MRSA. Its impact in eliminating or inhibiting secreted 
virulence factor expression is unknown. Our purpose was to 
investigate the effect of PDAT on the neutralization and or inhibition 
of S. aureus virulence factors.
Methods: We use whole genome sequencing (wgs), post riboflavin 
PDAT, to detect changes in secreted virulence factors (toxins, defense 
mechanisms, stress response) expression for 2 MRSA isolates  
(1 community associated-CA-MRSA SCCmec IV, Panton Valentine 
Leukocidin (PVL+), accessory gene regulator (agr) type 1 and 1 
healthcare –associated, HA-MRSA, SCCmec II, Panton Valentine 
Leukocidin (PVL -), accessory gene regulatory group 2) collected 
from patients with microbial keratitis. Following riboflavin PDAT 
(0.1% riboflavin plus 5.4 J/cm2 UV-A irradiation), surviving colonies 
were collected from the irradiation zone, DNA extracted and wgs 
performed. The number of WGS unique matches were compared 
between the two isolates.
Results: A total of 35 different S. aureus virulence factors were 
identified among the two isolates. Tissue damaging toxins were 
the most frequent group at 40% (14/35) followed by global 
immune defense virulence factors, at 34.3% (12/35), super antigens 
20% (7/35) and oxidative stress neutralizers 5.7% (2/35). Toxin 
production was significantly more frequently expressed in the CA-
MRSA (71.4%, 10/14) than HA-MRSA (35.7%, 5/10). Alpha toxin 
expression was dampened less than 10% between the CA-MRSA 
control and PDAT treated isolate. No Alpha toxin was expressed 
by the HA-MRSA isolate. Global immune virulence factors were 
more frequently in the CA-MRSA isolate (83% vs 75%). Expression 
reduction was less than 15% for this group.
Conclusions: Impact of PDAT on S. aureus secreted virulence 
factors is strain dependent. The CA-MRSA was less susceptible to 
Riboflavin photo inactivation.
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Does Corneal Cross-linking Prevent Fusarium Keratitis?
Jawaher M. Alshehri1, M Chantal Hillarby1, Susan Shawcross1, 
Arun Brahma2, Fiona Carley2, Hema Radhakrishnan1. 1Faculty 
of Biology, Medicine and Health, The University of Manchester, 
Manchester, United Kingdom; 2Manchester Royal Eye Hospital, 
Central Manchester University Hospitals NHS Foundation Trust, 
Manchester Academic Health Science Centre, Manchester, United 
Kingdom.
Purpose: To evaluate the effect of the photoactivated chromophore 
corneal cross-linking (PACK-CXL) procedure as preventative 
therapy for Fusarium keratitis, using ex vivo human corneas and a 
histological staining technique.
Methods: Sixteen ex vivo human corneas were randomly divided into 
four study groups: uninfected, untreated control (C), infected only 
(I), cross-linked then infected (XI) and infected then cross-linked 
(IX). All infected corneas were inoculated with Fusarium oxysporum 
spores. The PACK-CXL technique was performed on the cross-
linked then infected group 24h pre-inoculation, and on the infected 
then cross-linked group 24h post-inoculation. For the PACK-CXL 
procedure, the corneas were debrided of epithelium then 1% (w/v) 
isotonic riboflavin was applied dropwise at 5-minute intervals for 
30 minutes and during the course of UV-A cross-linking for another 
30 minutes. All corneal buttons were PFA-fixed, embedded in OCT, 
sectioned at 30 µm thickness and haematoxylin and eosin (H&E) 
stained. The stained sections were imaged using a Zeiss Axiostar 
microscope, and the depth of fungal hyphal penetration within the 
stromal tissue was measured using ImageJ.
Results: The depth of fungal hyphal penetration in the central 
region of the cornea was significantly less in the IX group than in 
the I group (p=0.001) and the XI group (p=0.039), and significantly 
less in the XI group than in the I group (p=0.015). However, there 
was no significant difference in the peripheral infection between 
the inoculated groups. Furthermore, in terms of the central versus 
peripheral infection among each group, there was no significant 
difference observed within the I and XI groups, while the difference 
was significant in the IX group (p=0.015).
Conclusions: The PACK-CXL therapy seems to be a valuable 
approach in reducing the depth of Fusarium hyphal penetration in the 

corneal tissues. However, riboflavin-activated PACK-CXL was not 
effective as a preventative measure for Fusarium keratitis.
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TOXIC KERATITIS
Urvija Choudhary, Harsha Nagaraj, Rashmi Deshmukh, Rohit Shetty. 
cornea, Narayana Nethralaya, Banglore, India.
Purpose: To describe the effect, clinical features, management and 
prognosis of various ocular toxins on the cornea.
Methods: Twenty-seven patients presenting to Ophthalmology 
out patient department with features of toxic keratitis were studied 
retrospectively. Of these, 6 patients had exposure to custard apple 
seeds, 4 patients to podophyllin skin drops, 12 patients to calotropis 
plant juice, and 5 patients had ocular bee sting. Detailed clinical 
examination was done. Patients were treated using standard 
management protocol. Clinical features and visual outcomes were 
evaluated and described.
Results: All injuries were accidental and patients did not have 
information that these were toxic to eyes and presented with 
symptoms of keratoconjunctivitis. Pain was a consistent feature in 
all cases except in majority of those exposed to calotropis juice. 
Custard apple seed exposure caused epithelial toxicity with high 
predisposition to keratitis and scarring with poor prognosis to topical 
steroids. Podophyllin toxicity was dose and duration dependent 
with effects involving only ocular surface and in some endothelial 
decompensation in severe cases. Calotropis mainly caused 
endothelitis with good response to topical steroids while presence of 
bee sting in the stroma led to progressive stromal melt.
Conclusions: The effect of these various toxins on the corneal 
layers helps us understand the pathophysiology of toxic keratitis 
and manage it better. Our study also describes the clinical prognosis 
of these toxins and emphasizes the need for patient and clinician 
education for prevention and management of the lesser-known toxins 
to prevent ocular morbidity.
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