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502 The global problem of antibiotic resistance: Impact on ocular 
health worldwide and researching alternatives
Thursday, May 11, 2017 8:30 AM–10:30 AM
Ballroom 4  Symposium
Program #/Board # Range: 5109–5113
Contributing Section(s): Anatomy and Pathology/Oncology, 
Biochemistry/Molecular Biology, Clinical/Epidemiologic Research, 
Cornea, Immunology/Microbiology, Physiology/Pharmacology, 
Retinal Cell Biology

Program Number: 5109
Presentation Time: 8:30 AM–8:54 AM
The role of surveillance studies in understanding antibiotic 
resistance: U.S. trends
Penny A. Asbell. Ophthalmology, Icahn School of Medicine at Mount 
Sinai, New York, NY.
Presentation Description: 
Ocular infections are a key cause of global blindness, with clear 
impact on quality of life and productivity. Before the surveillance 
studies on ocular isolates done over the last decade, ophthalmology 
had only case series information, typically of relatively few isolates 
and often collected from only one site. To develop key information 
on trends in eye infections that was statistically valid, larger 
sample sizes, greater geographic coverage and data collected over 
time were needed. Surveillance studies such as Ocular TRUST 
(Tracking Resistance in the U.S. Today) and ARMOR (Antibiotic 
Resistance Monitoring in Ocular Microorganisms) address this gap in 
information on ocular micro-organisms in the United States.  
These multicenter, nationwide, studies collected isolates that were 
then analyzed by one central laboratory where results were reported 
as resistance, intermediate or susceptible, according to CLSI 
guidelines for systemic use of antibiotics. Where a topical antibiotic 
was not used systemically MIC numbers were used to provide 
potency data. Over 5000 isolates were evaluated in these 2 studies. 
Key findings include that methicillin resistance is common and often 
associated with multidrug resistance. These surveillance data on 
ocular isolates allow vision researchers and clinicians to enter the 
worldwide efforts to curtail antibiotic resistance through judicious 
antibiotic use and to encourage research to understand antibiotic 
resistance and new approaches to treatment of ocular infections. 
Surveillance studies also can guide clinicians in initial antibiotic 
selection before microbiology and antibiotic testing results are 
available.
Commercial Relationships: Penny A. Asbell, Valeant (C)

Program Number: 5110
Presentation Time: 8:54 AM–9:18 AM
Antibiotic resistance in India and the development of a rapid 
system for diagnosing corneal infections using pathogen 
responsive polymers
Prashant Garg1, 2. 1Tej Kohli Cornea Institute, Hyderabad, India; 
2Prof Brian Holden Eye Research Centre, L V Prasad Eye Institute, 
Hyderabad, India.
Presentation Description: The talk will primarily address three 
aspects:
A) Antibiotic resistance in ocular pathogens isolated at a tertiary eye 
care centre in India: Over period of time we have observed increasing 
resistance to fluoroquinolones among gram positive as well as gram 
negative pathogens. The resistance is noticed even for 4th generation 
quinolones. We also noticed increase in methicillin resistance 
among Staphyloccoci isolated from ocular infections. Many of these 
multi-drug resistant infections originated in community and had no 
exposure to hospital environment at the time of onset of infection.

B) Possible causes of high level of antibiotic resistance: Absence 
of a national antibiotic policy and over the counter availability of 
antibiotics are the primary factors for rising resistance. Other causes 
are the use of antibiotics in poultry and animal husbandary. Besides 
these general causes one other factor is injudicious use of antibiotics 
both for systemic and ocular infections. In our previous publication 
on corneal ulcer we reported that most of the patients attending 
clinics at our centre received antibiotics on an empirical basis without 
any microbiology work-up before being referred to us.
C) Progress on a new bed side test being developed using pathogen 
responsive polymers: Realizing the challenges with conventional 
microbiology we recognized the need for a simple bedside test for 
identifying the causative microroganism. we have developed a device 
using pathogen responsive highly branched polymers that bind not 
only bacteria but fungi as well. The device is placed over the site of 
infection for half an hour duration and the identification of pathogens 
is done using fluorescent dyes.
Commercial Relationships: Prashant Garg, Department of 
Biotechnology (F), Wellcome Trust (F)
Support: Wellcome Trust grant WT099800; DBT-MRC grant 
(Newton funds) BT/IN/DBT-MRC(UK)/11/PG/2015-16

Program Number: 5111
Presentation Time: 9:18 AM–9:42 AM
Comparative genomics reveals the ancient origins of antibiotic 
resistance in hospital pathogens
Mike Gilmore1, 2. 1Harvard Medical School, Boston, MA; 
2Massachusetts Eye and Ear Infirmary, Boston, MA.
Presentation Description: We live in a microbial world. With a 
global microbial population over 1030, there is near infinite variety in 
the types of microbes that can rapidly expand to fill a niche. Over the 
past 75 years we have applied millions of metric tons of antibiotics to 
human ecologies where they do not occur naturally – the human body 
and agricultural settings. The effect has been to systematically replace 
the microbes on and around humans with strains that are antibiotic 
resistant. As a result, we are now more likely than ever to be infected 
by an antibiotic resistant microbe, and we are encountering with 
increasing frequency infecting microbes that are resistant to all or 
nearly all antibiotics. To understand how to deploy antibiotics in 
a way that preserves their utility while minimizing the outgrowth 
of resistant strains, we need to understand how antibiotic resistant 
microbes arise. Leading multidrug resistant hospital pathogens, 
the enterococci, provide a unique opportunity. The enterococci 
naturally inhabit the guts of most land animals, including humans. 
By comparing the genomes of most species of enterococci, as well as 
their ancestors, we can trace their roots back over 400 million years. 
Enterococci are among the thousands of different bacterial species 
that inhabit the human gut, but yet two species – Enterococcus 
faecalis and E. faecium – emerged to become leading multidrug 
resistant hospital pathogens. Why? Enterococci emerged about  
425 million years ago, at the time that animals crawled from the 
sea and began to colonize land – terrestrialization. Just as animals 
developed mechanisms to resist desiccation and isolation (e.g., 
dehydration resistant skin), so did their gut flora. Terrestrialization 
selected for the ability of enterococci to withstand harsh 
environments, including desiccation and starvation. The adaptations 
made at that time also endowed them with the ability to withstand 
many hospital disinfectants, antibiotics and other biocides. In other 
words, the events associated with terrestrialization 425 million years 
ago positioned the enterococci ideally to persist despite hospital 
disinfection regimens, and to proliferate in and on antibiotic treated 
patients. The profligate use of antibiotics over the past 75 years has 
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eliminated many of their competitors, leading to the outgrowth of 
strains of enterococci resistant to most available antibiotics.
Commercial Relationships: Mike Gilmore, None
Support: NIH Grant EY024285; AI083214

Program Number: 5112
Presentation Time: 9:42 AM–10:06 AM
Networks of exchanging antibiotic resistance between 
environmental, commensal, and pathogenic microbes
Gautam Dantas. Washington University in St. Louis, St. Louis, MO.
Presentation Description: While the most acute effects of increasing 
antibiotic resistance in pathogens are observed in clinical settings, it 
is becoming increasingly clear that the evolution and transmission 
dynamics of resistance gene dissemination is an ecological problem. 
Indeed, steady use and abuse of antibiotics over the past century in 
food animals, humans, and the environment has provided substantial 
selective pressure for enrichment of resistance genotypes in each 
of their associated microbiomes. An over-reliance on culture-based 
methods, the standard in the study of clinical resistance, has vastly 
underestimated these reservoirs of resistance genes (or ‘resistomes’). 
To address this issue, we have recently developed high-throughput 
metagenomic functional selections, aided by next-generation 
sequencing, to characterize resistomes encoded by the microbiota 
of healthy human adults and children as well as diverse soils. By 
combining these analyses with 16S amplicon sequencing and deep 
shotgun sequencing, we model the impact of various anthropogenic 
perturbations on the transmission and evolutionary dynamics of 
microbial communities and their resistomes across time and habitats. 
Hundreds of resistance genes we identify from specific taxa in these 
different microbial communities are identical to resistance genes 
found in major human pathogens, indicating recent genetic exchange 
between these microbes. We also find thousands of functionally 
validated resistance genes which are genetically novel, but flanked by 
genes involved in horizontal gene transfer, including transposases and 
integrases. Together, these findings highlight the substantial antibiotic 
resistome encoded by microbes from diverse environments, which is 
available for exchange with pathogens, with the potential to severely 
exacerbate the problems with clinical resistance.
Commercial Relationships: Gautam Dantas, None
Support: NIH Grant DP2-DK098089; NIH Grant R01-GM099538, 
DOE Grant DE-FOA-0001060; Edward Mallinckrodt Jr. 
Foundation Scholar Award; NIH Grant R01AI123394; CDC Grant 
5U54CK000162; CDC Contract 200-2016-91955

Program Number: 5113
Presentation Time: 10:06 AM–10:30 AM
Antibiotic alternatives for bacterial keratitis
Linda Hazlett. Anatomy and Cell Biology, Wayne State University, 
Detroit, MI.
Presentation Description: This presentation will review and discuss 
studies whose goal was to determine alternative treatment strategies 
for Pseudomonas aeruginosa keratitis that specifically focused on 
regulation of the host innate immune response. Emphasis will be on 
the most successful molecule that we have found to date, namely 
Glycyrrhizin (GLY), a glyconjugated triterpene extracted from 
licorice root (Glycyrrhiza glabra). GLY targets high mobility group 
box 1 (HMGB1), a well studied member of a family of molecules 
referred to as danger associated molecular patterns (DAMPS). 
We will provide evidence that GLY targets HMGB1, reduces 
Pseudomonas keratitis whether a bacterial strain is cytotoxic or 
invasive, reduces bacterial plate count and inflammatory mediators, 
and enhances antmicrobial peptide production. Since HMGB1 is a 
late mediator of inflammatory disease, its reduction through treatment 
with GLY appears optimal for clinical development.
Commercial Relationships: Linda Hazlett, Wayne State University 
(P)
Support: NIH grants EY016058 and P30EY04068


