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ABSTRACT

Background: Omiganan (OMI) is a rapidly bactericidal and
fungicidal cationic peptide that is known to significantly reduce
normal skin flora following topical applications. OMI is currently in
a Phase |l USA and European clinical trial for use in prevention of
catheter-associated infections and in preclinical development for
other indications. We present the spectrum and potency of OMI
and comparator agents against common yeast and mould
species.

Methods: 126 fungal isolates (Candida spp. [CSP], 106; moulds,
20; see Table) were collected from USA patients and were
susceptibility (S) tested against OMI and comparator agents by
CLSI broth microdilution methods. All endpoints were read at 48-
hours as recommended. Isolates originated from sterile site
infections (bloodstream, respiratory tract or deep tissues).

Results: OMI inhibited all CSP isolates at <256 ug/ml, being
most active against C. albicans, C. krusei and C. tropicalis (MIC,
values, 32-64 ug/ml; see Table). All CSP isolates were inhibited
within a four dilution range of OMI (16 to 256 pg/ml). OMI
displayed similar antifungal activity (MIC,,, 64 pg/ml) against CSP
with intrinsic resistance to fluconazole (FLU; C. krusei, MIC,,, 32

INTRODUCTION

Omiganan is a rapidly bactericidal and fungicidal cationic peptide
analog of indolicidin that is known to significantly reduce normal skin
flora counts following topical applications. This agent is being
developed as a topical antimicrobic and is currently in a Phase [l USA
and European clinical trial for prevention of catheter-associated
infections and in preclinical development for other indications.

Prevention of local catheter site infections by both bacterial and fungal
pathogens is an important component in controlling nosocomial
bloodstream infections and improving patient outcomes. While
staphylococci and enterococci produce most catheter-associated
infections, data from the National Nosocomial Infections Surveillance
(NNIS) system has shown that approximately 8% are produced by
Candida spp. Given the importance of fungi as pathogens in
compromised hosts and difficulty in medical management of these
infections, prevention of their occurrence can be expected to have
significant impact on overall patient morbidity and mortality, and related
health care costs (primarily extended hospital stays and additional
treatment). The emergence of resistance among fungal pathogens,
either appearing de novo or through selection of species with intrinsic
resistance mechanisms further confounds this problem and poses
special challenges in patient management.

The purpose of this study was to update and expand the analysis of
omiganan activity against prevalent fungal pathogens, to better
characterize the compound's breadth of spectrum and potency against
recently recovered clinical isolates.

RESULTS

® Omiganan inhibited all Candida spp. isolates within a five log,
dilution range (16 to 256 ug/ml), being most active against C.
tropicalis, C. albicans and C. krusei (MIC,,,, values, 32/32-64
pg/ml) and least active against C. glabrata and C. parapsilosis
(MICy,, values, 128-256/256_ug/ml; Table 1).

Omiganan displayed similar antifungal activity (MIC,,, 64
ug/ml) against Candida species with intrinsic resistance to
azole agents (C. krusei; fluconazole MIC,,, 32 ug/ml)
compared with that of C. albicans (MIC,, 1 pg/ml; Table 2).

® Moulds, including Aspergillus spp., displayed two-fold higher
omiganan MIC results (up to 1024 pg/ml; Tables 1 and 2) than
did yeast, but all MIC values were well below the topical
formulation concentration of 1% (10,000 pg/ml).

Among comparator antifungal agents, results were highly
variable and species-dependent, with C. krusei being largely
resistant to all agents except voriconazole (Table 2). Only
amphotericin B and omiganan (MIC,, values, 1-2 and 32-256
ug/ml, respectively) displayed consistent activity against all
yeast and mould species.

Table 1. Cumulative percent inhibited at omiganan MIC values tested against six groups of yeasts and moulds (126
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Organism group (no. tested)

Cumulative % inhibited at MIC values (ug/ml):
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Candida spp. (106)
C. albicans (52)
C. glabrata (22)
C. krusei (10)
C. parapsilosis (11)
C. tropicalis (11)

Moulds (20)
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CONCLUSIONS

In the current clinical formulation 1% gel (topical
concentration, 10,000 pg/ml), omiganan is active against all
the commonly isolated fungal pathogens (highest
documented MIC values, 256 and 1024 pg/ml, respectively)
known to produce catheter-associated infections, including
yeasts and moulds with intrinsically reduced susceptibility
to azoles and echinocandins.

Omiganan represents a 'first-in-class' topical agent that
displays broad antifungal and antibacterial coverage of all
major pathogens responsible for local catheter site and
catheter-related bloodstream infections; none of the
currently marketed topical agents retains a spectrum that is
comparable.

Ongoing surveillance of antimicrobial susceptibility of fungal
pathogens implicated in intravascular catheter related
infections is warranted to anticipate resistance trends, and
susceptibility testing for omiganan should be included.
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Table 2. Activity of omiganan and comparator antifungal agents tested against yeast and mould pathogens (126

Organism (no.tested)/ % Susceptible/ Organism (no.tested)/ % Susceptible/
Antimicrobial Agent MIC,, MIC,, Range Resistant® Antimicrobial Agent MIC,, MIC,, Range Resistant®

ug/ml) compared with C. albicans (FLU MIC,,, 1 pg/ml). Moulds,
including Aspergillus spp., displayed 2-fold higher OMI MIC
results (up to 1024 pg/ml) than did yeast, but all MIC values were
well below the topical formulation concentration of 1%

(10,000 pg/ml).

Anderegg TR, Fritsche TR, Jones RN (2004). Quality control guidelines for
MIC susceptibility testing of omiganan pentahydrochloride (MBI 226), a novel
antimicrobial peptide. J Clin Microbiol 42: 1386-1387.

MATERIALS AND METHODS
Candida albicans (52) Candida parapsilosis (11)

Organism collection studied: Activity of omiganan was Omiganan 128 32-128 -/- Omiganan 128 256 32-256 -/- Clinical and Laboratory Standards Institute. (2005). M27-S2. Quality control
determined against contemporary fungal pathogens (2005-2006, or Amphotericin B 1 0.5-1 sl]= Amphotericin B 1 1 == minimal inhibitory concentration (MIC) limits for broth microdilution and MIC
earlier for more rare species) responsible for catheter colonization Fluconazole >64 0.12->64  67.3/30.8 Fluconazole 0.5 16 0.5-16 81.8/0.0 interpretive breakpoints. Wayne, PA: CLSI.

and catheter-related bloodstream infections. All organisms originated 5-Flucytosine 1 010552 100.0/0.0 SHANEEETE iz @iz 00B=pi2 o/ ) ) )

from sterile site infections (126 isolates; bloodstream, respiratory Itrazco_nazole 16 <0.008 - 16 50.0/48.1 Itrachnazole 0.06 0.25 0.015-0.25 63.6/0.0 Jones RN, Li Q, Kph})t B,.Blede‘n‘bach D.J’ Bell lJ,lTLllml(‘ige JD (2006)..

tract and deep tissues) and included: C. albicans (52), C. glabrata Nystatin 8 8 -/- Nygtatm 8 8 8 =/ Contemporary an'tlr.mcrf)blal act}wly of trlple antibiotic ointment: a ml{ltlphased
(22), C. tropicalis (11), C. parapsilosis (11, C. krusei (’1 0), Voriconazole <0.008 - 16 75.0/25.0 Voriconazole 0.015 012  <0.008-0.12  100.0/0.0 stgdy of recent Cll!'\ICal isolates in the United States and Australia. Diagn
Aspergillus spp. (10) and other mould species (10). Microbiol Infect Dis 54: 63-71.

Omiganan MIC in pg/ml

Organism (no.) 50% 90% Range

Allyeast (106) 64 256 16-256
C. albicans (52) 64 128 32-128
C. glabrata (22) 256 256 128-256
C. krusei(10) 64 128 32-128
C. parapsilosis (11) 128 256 32-256
C. tropicalis (11) 32 32 16-32

Moulds (20) 128 1024 1-1024
Aspergillus spp. (10) 64 1024 16-1024

Candida glabrata (22) Candida tropicalis (11)
Omiganan 128 - 256 offa Omiganan 32 32 16 - 32 -/-
Amphotericin B 05-1 == Amphotericin B 1 1 05-1 -/-
Fluconazole 1->64 77.3/18.2 Fluconazole 0.25 >64 0.12 - >64 81.8/18.2
5-Flucytosine <0.03 - 0.06 100.0/0.0 5-Flucytosine 0.06 0.12 0.06 - 0.12 100.0/0.0
Itrazconazole E 0.03-1 727146 ltrazconazole 0.03 0.12 0.015-0.12 100.0/0.0
8 “fje Nystatin 8 8 8 -/-
Voriconazole 0.015 16 0.015-16 7271273

National Committee for Clinical Laboratory Standards. (2002) M27-A2.
Reference method for broth dilution antifungal susceptibility testing of yeasts.
Wayne, PA: NCCLS.

Susceptibility test methods: Broth microdilution MIC testing was
performed according to Clinical and Laboratory Standards Institute
(CLSI) methods (M27-A2; 2002). Panels were produced by JMI
Laboratories using RPMI 1640 broth supplemented with MOPS
(morpholinepropane-sulfonic acid) buffer. All results were recorded at Nystatin
48 hours as specified and interpretive criteria for comparator agents fclicon=20 8 0.03-2 86.4/0.0
were those as published in CLSI M27-S2 (2006). Quality control Candida krusei (10) Moulds (20; including 10 Aspergillus spp.)
(QC) was performed as recommended in M27-A2 (2002) using the Omiganan 32-128 /- Omiganan 128 1024 1-1024
following QC strains: C. parapsilosis ATCC 22019 and C. krusei Amphotericin B 05-2 _/- Amphotericin B 0.5 1 0.015-1
ATCC 6258. Omiganan QC ranges for these organisms are as Fluconazole 64 32-64 0.0/100.0 Fluconazole >64 >64 1->64
specified by Anderegg et al, J Clin Microbiol 2004; 42:1386-1387. All 5-Flucytosine 32 8-32 0.0/30.0 5-Flucytosine >64 >64 0.125 - >64
routine QC results for omiganan and comparator antifungal agents ltrazconazole - 0.5 0.12-05 10.0/0.0 lifErEaErEe LS Oz -G

ithi i Nystatin 8 8 =fi= Nystatin 8 16 0.5-32
were within the specified control ranges. Voriconazole k 0.5 0.12-0.5 100.0/0.0 Voriconazole 0.25 2 <0.008 - 16

NNIS (1999). National Nosocomial Infections Surveillance (NNIS) System
Report, Data Summary from January 1990-May 1999, Issued June 1999. Am
J Infect Control 27: 520-532.

Sader HS, Fedler KA, Rennie RP, Stevens S, Jones RN (2004). Omiganan
pentahydrochloride (MBI 226), a topical 12-amino-acid cationic peptide:
Spectrum of antimicrobial activity and measurements of bactericidal activity.
Antimicrob Agents Chemother 48: 3112-3118.

Conclusion: OMI inhibited all tested CSP and mould isolates at
concentrations well below that of the 1% (10,000 pg/ml) topical
formulation, including species with reduced susceptibility to
azoles and echinocandins.

Viale P, Stefani S (2006). Vascular catheter-associated infections: A
microbiological and therapeutic update. J Chemother 18: 235-249.

a. Criteria as published by the CLSI [2006]; - = no breakpoint available.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


