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Fluoroquinolones are an important part of our antibacterial armamentarium due to broad efficacy explained by their impact on bacte-
rial enzymes, but recently it was evidenced by Stringham., et al. [1] in laboratory evaluation decreased susceptibility of coagulase-negative 
Staphylococcus to fluoroquinolones. The discussed issue represents a hot topic in general medicine and specifically in ophthalmology, 
taken into account a raising resistance to antibiotics, particularly to fluoroquinolones [2], and doctors need to be aware on the matter to 
provide proper prophylaxis and/or treatment of infections, specifically ocular infections.

A few aspects of these results deserve consideration, beginning with the fact that the study design was in vitro case series overesti-
mating therapeutic index due to absence of the natural anatomo-physiological barriers existing in the eye. In addition, only one pathogen 
(coagulase-negative Staphylococcus) as the most common cause of postoperative endophthalmitis in cataract surgery, was included in 
this study. Despite these limitations, available findings could be extrapolated to general ophthalmic antibacterial pharmacotherapy, and 
underscore the importance of addressing new avenues when formulating strategies to prevent a pharmacologic failure. One of the av-
enues of intervention could be use of prodrugs intended to increase a therapeutic potential of fluoroquinolones [3,4]. The other approach 
could be a creation of multitarget, synergistic antibiotic combinations, two of which were successfully tested in the randomized control 
trial of three hundred patients with open globe injury to prevent post-traumatic endophthalmitis [5]. The results indicate that intrave-
nous cefazolin in combination with oral ciprofloxacin, and other combination of oral cefuroxime with oral ciprofloxacin are equally effec-
tive, and in addition an oral treatment would be less burdensome.

In the light of currently available findings of fluoroquinolones resistance there is an urgent need for creation of combined synergistic 
antibiotics topical formulations, such as aminoglycoside tobramycin and levofloxacin or moxifloxacin, intended to increase therapeutic 
index also by ameliorated bioavailability by the different following methods: use of lyophilisate, water-free vehicles based on semifluo-
rinated alkane technology ,viscous vehicles and in-situ-forming hydrogels providing prolongated corneal contact time by conversion 
of instilled liquid form into gel on the eye surface due to some polymers responding to temperature, pH and mucoadhesive polymer 
(chitosan); Gelfoam- an absorbable gelatin sponge presented in the form of a matrix system; Collagen shields- cross-linked hyaluronic 
acid–itaconic acid films loaded with an agent; Liposomes- vesicular or colloidal drug-carrier systems; Mini-tablets with a polymer as a 
carrier for antibacterial drugs.

Bibliography

1. Stringham JD., et al. “Trends in Fluoroquinolone Nonsusceptibility Among Coagulase-Negative Staphylococcus Isolates Causing Endo-
phthalmitis, 1995-2016”. JAMA Ophthalmology 135.7 (2017): 814-815. 

2. Liam S Redgrave., et al. “Fluoroquinolone resistance: mechanisms, impact on bacteria, and role in evolutionary success”. Trends in 
Microbiology 22.8 (2014): 438-445.

3. Chander Sharma P., et al. “Insight into Prodrugs of Quinolones and Fluoroquinolones”. Infectious Disorders-Drug Targets (Formerly 
Current Drug Targets-Infectious Disorders 116.3 (2016): 140-161.

https://www.ncbi.nlm.nih.gov/pubmed/28617914
https://www.ncbi.nlm.nih.gov/pubmed/28617914
https://www.ncbi.nlm.nih.gov/pubmed/24842194
https://www.ncbi.nlm.nih.gov/pubmed/24842194
http://www.ingentaconnect.com/content/ben/iddt/2016/00000016/00000003/art00003
http://www.ingentaconnect.com/content/ben/iddt/2016/00000016/00000003/art00003


40

Overcoming Resistance to Antibiotics

Citation: Marianne L Shahsuvaryan. “Overcoming Resistance to Antibiotics”. EC Ophthalmology 8.2 (2017): 39-40.

4. Piplani M., et al. “Synthesis and characterization of N-Mannich based prodrugs of ciprofloxacin and norfloxacin: In vitro anthelmintic 
and cytotoxic evaluation”. Journal of Advanced Research 8.4 (2017): 463-470.

5. Du Toit N., et al. “Randomised controlled trial of prophylactic antibiotic treatment for the prevention of endophthalmitis after open 
globe injury at Groote Schuur Hospital”. British Journal of Ophthalmology 101.7 (2017): 862-867.

Volume 8 Issue 2 September 2017
© All rights reserved by Marianne L Shahsuvaryan.

http://www.sciencedirect.com/science/article/pii/S2090123217300619
http://www.sciencedirect.com/science/article/pii/S2090123217300619
https://www.ncbi.nlm.nih.gov/pubmed/27793818
https://www.ncbi.nlm.nih.gov/pubmed/27793818

	_GoBack

