KILL CURVES for CORNEAL STORAGE MEDIA with DIFFERENT ANTIBIOTIC COMPOSITION
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Introduction

Many studies have been performed on contamination of donor tissue, the rate of culture-positive corneoscleral rims, the rate of endophthalmitis following penetrating keratoplasty, utility of culturing corneoscleral rims, and efficacy of various antibiotics in donor storage medium.  Collectively, they show that positive donor corneal rim cultures occur in 14% to 28% of donor specimens.  By inference, decreasing the risk of transplanting contaminated tissue beyond what is achieved by the current Optisol GS might decrease the risk of sight-threatening endophthalmitis.   

One might ask if a more potent antibiotic in corneal storage medium could be used and thereby decrease the rate of culture-positive rims.  The formulation of Optisol GS (Chiron Vision, Inc., Irvine, CA, which was acquired by Bausch and Lomb, Inc., Rochester, NY) is over 15 years old (Lindstrom 1992 AJO 114:345-56); it contains gentamicin 100 µg /ml and streptomycin 200 µg/ml.  Gatifloxacin and moxifloxacin have been been touted for their activity against Gram-negative organisms, improved activity against Gram-positive organisms compared to older fluoroquinolones, and their activity against atypical mycobacteria.  A change in antibiotic might improve the antimicrobial spectrum and enhance the bactericidal activity beyond what Optisol GS achieves.  Moxifloxacin and voriconazole have been proposed separately as additives to Optisol GS  (Ritterband, Shah, Meskin, Shapiro, et al.  Efficacy and safety of moxifloxacin as an additive in Optisol GS: a preservation medium for corneal donor tissue.  Cornea 2006;25:1084-89;  Ritterband D, Shah M, Meskin S, Seedor J, et al. Efficacy and safety of voriconazole as an additive in Optisol GS: a preservation medium for corneal donor tissue.  Cornea 2007; 26: 343-7).  
In this pilot study, we looked at the kill curves for corneal storage media with different antibiotic composition.

Methods

Pseudomonas aeruginosa (ATCC 27853; inoculum size 5 x 10exp5) was inoculated into 20 cc each of a solution very similar to Optisol except it does not have 100 µg/ml of gentamicin (“Optisol-like solution”; control), Optisol GS, Optisol-like solution plus moxifloxacin (100 µg/ml), and Optisol-like solution plus gatifloxacin (100 µg/ml).  The inoculum size was based on unpublished work as yielding approximately 1000 colony forming units (CFU).  The amounts of gatifloxacin and moxifloxacin were based on an unpublished kill curves (Kuo IC) using 50 µg/ml of each antibiotic, which was more than 10 X the MIC50 of Staphylococcus epidermidis and Streptococcus pneumoniae (Mather R et al.  Am J of Ophtho. 2002:463-6).  The cultures were incubated at 25C and were not shaken.
0.5 ml was removed at time 0, 1.5 hours, 4 hours, and 7 hours to determine counts. Viable counts were performed by preparing 10-fold serial dilutions and plating onto blood agar plates, which were incubated for 24 hours before colonies were counted. Counts were converted to log base 10 CFU.

Results

The kill curves for Optisol GS and Optisol-like solution plus gatifloxacin were equivalent, achieving eradication of Pseudomonas aeruginosa at 4 hours. The kill curve for Optisol plus moxifloxacin displayed a less steep decline in CFU at all time points; at 4 hours, there were still 3100 CFU/ml, and at 7 hours, there were 350 CFU/ml. The colony count for Optisol was unchanged over the 7-hour period.





CFU/ml P. aeruginosa

	Time (hours)
	0
	1.5
	4
	7

	Control
	5 x 10 5
	4 x 10 5
	5 x 10 5
	5 x 10 5

	Optisol GS  (GS)
	5 x 10 5
	1 x 10 2
	0
	0

	Control + Gati  (G)
	5 x 10 5
	1 x 10 2
	0
	0

	Control + Moxi (M)
	5 x 10 5
	5.7 x 10 3
	3.1 x 10 3
	3.5 x 10 2



               Log base 10 CFU/ml P. aeruginosa 

	Time (hours)
	0
	1.5
	4
	7

	Control
	5.69
	5.6
	5.69
	5.69

	Optisol GS  (GS)
	5.69
	2
	0
	0

	Control + Gati  (G)
	5.69
	2
	0
	0

	Control + Moxi (M)
	5.69
	3.76
	3.49
	2.54
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Conclusions
Moxifloxacin and gatifloxacin are usually within one dilution of each other in standard test systems, but in the Optisol-like solution, gatifloxacin has a superior kill curve against Pseudomonas aeruginosa.  We do not have an explanation for this difference.  The findings of Optisol GS against Pseudomonas aeruginosa are consistent with those obtained by Chiron Vision, Inc. (Smith TM, Popplewell J, Nakamura T, Trousdale MD.  Efficacy and safety of gentamicin and streptomycin in Optisol-GS, a preservation medium for donor corneas.  Cornea 1995;14:49-55).  We propose performing kill-curves for Gram-positive organisms using the above corneal storage media with different antibiotic composition.  
