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Dear Editor,

Quinolones were first introduced in 1962, and their
excellent oral absorption, good tissue distribution in tissue,
and urinary concentrations, which exceed the minimum
inhibitory concentration for many common pathogens,
popularized their wuse in routine clinical practice.
Structural modifications of quinolones resulted in improved
pharmacokinetics, with a longer elimination half-life, which
permitted once-daily dosing and improved tissue penetra-
tion. For this reason and many others, fourth generation
compounds, such as moxifloxacin, are increasingly being
prescribed (1,2).

Moxifloxacin is licensed to treat acute bacterial sinusitis,
acute bacterial exacerbation of chronic bronchitis, commu-
nity acquired pneumonia, complicated and uncomplicated
skin and skin structure infections, and complicated intra-
abdominal infections. In 2007, moxifloxacin ranked 140%™
among the top 200 drugs prescribed in the United States,
and it has proven to be a blockbuster drug, generating
billions of dollars in revenue. In 2007 alone, Avelox®
generated $697.3 million in sales worldwide (2).

In ophthalmology, moxifloxacin is widely prescribed as
eye drops to treat infectious keratitis and as a postoperative
prophylactic regimen during cataract surgery. It is also
injected intraocularly to prevent and treat intraocular
infections (3).

Acute depigmentation of the iris is a new clinical
condition that is characterized by an acute onset of pigment
dispersion in the anterior chamber, depigmentation and
discoloration of the iris stroma, pigment deposition in the
anterior chamber angle, and positive transillumination (4).
Systemic moxifloxacin treatment has been associated with
this condition (5).

Several types of iris changes, such as positive transillu-
mination, dyschoria, and depigmentation, have been
reported; anterior chamber reaction and anterior uveitis-
like syndrome have also been observed in some cases.

Email: helomn@gmail.com

Tel.: 55 11 5085-2010

Copyright © 2013 CLINICS - This is an Open Access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-

commercial use, distribution, and reproduction in any medium, provided the
original work is properly cited.

No potential conflict of interest was reported.

DOI: 10.6061/clinics/2013(07)02

Patients usually have bilateral asymmetrical involvement.
Atonic pupils with distorted margins and occasionally
ocular hypertension were described by Tugal-Tutkun et al.
4,5).

This assemblage of clinical findings is distinct from other
known causes of iris depigmentation and pigment disper-
sion, such as Fuchs’ uveitis syndrome, viral iridocyclitis,
Horner’s syndrome, Vogt-Koyanagi-Harada disease, and
pigment dispersion syndrome (4,6,7,8).

Acute depigmentation of the iris may be more common
than expected in many countries, including Brazil.
Therefore, it is important to detect and correctly diagnose
it. Below, we describe three recent cases of acute depig-
mentation of the iris.

THMZ, a 70-year-old white female with diabetes and
hypothyroidism, presented with photophobia for 15 days.
Her eyes were examined twice in the previous 2 years and
found normal. A current exam revealed best corrected
visual acuity of 20/20 OU. The IOP was 14 mmHg OU.
Anterior biomicroscopy showed positive iris transillumina-
tion in both eyes and a heavily pigmented anterior chamber
angle. No anterior chamber reaction or signs of inflamma-
tion were noted. The lens was clear OU. The fundoscopic
findings were unremarkable. The patient had been pre-
scribed a 15-day course of systemic moxifloxacin (Avalox®)
for pneumonia 3 months before the onset of symptoms.

TF, a 32-year-old white female complained of low visual
acuity and photophobia in the left eye for 10 weeks and the
right eye for 8 weeks. The exam revealed visual acuity of
20/20 OU. Biomicroscopy showed bilateral positive iris
transillumination, dense atrophy, and dyschoria. The lens
was clear OU. The IOP was 16 mmHg OU, and the
fundoscopic findings were normal. No signs of active ocular
inflammation were noted. The patient had been extensively
examined for uveitis and pigmentary glaucoma, with
negative results. She had been prescribed systemic moxi-
floxacin (Avalox®) for pneumonia 2 months before the onset
of symptoms.

RMP, a 26-year-old male, also had a previous history of
systemic moxifloxacin use for upper respiratory infection 3
months before the onset of symptoms. An exam revealed
visual acuity of 20/20 OD and 20/30 OS. Biomicroscopy
showed a normal right eye, positive transillumination and
dyschoria in the left eye, and a moderate anterior chamber
reaction. The lens was clear OU. The IOP was 12 mmHg
OU, and the fundoscopic evaluation was normal. No keratic
precipitates were noted, and the condition was resolved
with a short course of mild steroids.
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Figure 1 - Right and left eye anterior segment photograph.
Positive iris transillumination.

Our cases indicated that these Brazilian patients had
unilateral or bilateral asymmetrical involvement, transillu-
mination defects, and dyschoria. Photophobia was the main
complaint. The first two patients were examined after
complaining of photophobia. We presume that iris transil-
lumination was already present, although we do not know
whether the patients had prior inflammation signs. The
third patient was observed earlier in the course of the
disease, and signs of mild inflammation were observed. All
patients were treated with mild topical steroids, and their
symptoms improved, although the clinical signs remained
stable.

The differential diagnosis involves inflammatory and
non-inflammatory entities; in most cases, the etiology and
physiopathology mechanisms leading to the iris changes are
unclear. Herpetic iridocyclitis without associated keratitis is
a distinct entity that is characterized by unilateral recur-
rences in the same eye, sectoral or patchy atrophy of the iris,
and an acute IOP increase (4). Sectoral iris atrophy is rarely
observed in immunocompetent patients with CMV anterior
uveitis. Sectoral atrophy resulting from ischemic necrosis of
the iris and loss of function of the sphincter muscle may
cause pupillary distortion, which is sometimes associated
with iris spiraling. Transillumination caused by the loss of
iris pigment epithelium may be observed in the absence of
apparent iris stromal atrophy. Posterior synechiae develop
in more than 50% of cases (5).

Fuchs’ uveitis syndrome is another unilateral uveitic
entity that is associated with diffuse atrophy of the iris with
or without heterochromia. One of the early diagnostic
features is iris stromal smoothing, with loss of the normal
corrugated texture. Iris stroma does not assume a granular
appearance in Fuchs’ uveitis syndrome, and atrophy, with
or without hypochromia, is diffuse (6,7).

The pharmacokinetics of moxifloxacin demonstrate that
the aqueous concentration is higher than the vitreous
concentration upon topical administration. However, the
aqueous concentration is similar to that in the vitreous when
moxifloxacin is taken orally. Knape et al. observed that only
phakic patients have been reported with acute depigmenta-
tion of the iris associated with moxifloxacin, most likely
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Figure 2 - Bilateral iris depigmentation and dyschoria.

because the posterior-to-anterior clearance may be impaired
or perhaps posterior synechiae trap the drug in the posterior
chamber. This explanation might be the reason why only
systemic and not topical moxifloxacin causes this condition
).

All physicians, not just ophthalmologists, should be
aware of this entity. The potential associations should be
better understood because it is still unclear whether this
disease represents an adverse effect of fluoroquinolone use
or the sequelae of a systemic infectious disease.

B AUTHOR CONTRIBUTIONS

Nascimento HM wrote the manuscript and collected the data. Sousa JM
wrote the manuscript. Campos M collected and revised the data. Belfort Jr
collected the data and revised the final draft.

B REFERENCES

1. Lesher GY, Froelich EJ, Gruett MD, Bailey JH, Brundage RP. 1,8-
Naphthyridine derivatives: a new class of chemotherapeutic agents.
J Med Pharm Chem. 1962;91:1063-5, http://dx.doi.org/10.1021/
jm01240a021.

. "EU agency recommends restricting moxifloxacin use". Reuters. 24 July
2008. Retrieved 21 July 2009.

. Ekinci Koktekir B, Aslan BS. Safety of prophylactic intracameral
moxifloxacin use in cataract surgery. ] Ocul Pharmacol Ther.
2012;28(3):278-82, http:/ /dx.doi.org/10.1089 /jop.2011.0132.

. Tugal-Tutkun I, Araz B, Taskapili M, Akova YA, Yalniz-Akkaya Z, Berker
N, et al. Bilateral Acute Depigmentation of the Iris. Ophthalmology.
2009;116(8):1552-7, 1557.e1, http://dx.doi.org/10.1016/j.ophtha.2009.02.
019.

. Tugal-Tutkun I, Araz B, Taskapili M, Akova YA, Yalniz-Akkaya Z, Berker
N, et al. Bilateral Acute Iris Transillumination. Arch Ophthalmol.
2011;129(10):1312-9, http:/ /dx.doi.org/10.1001/archophthalmol.2011.310.

. Bringas Calvo R, Iglesias Cortinas D. Acute and bilateral uveitis
secondary to moxifloxacin. Arch Soc Esp Oftalmol. 2004;79(7):357-9.

. Wefers Bettink-Remeijer M, Brouwers K, van Langenhove L, et al.
Uveitis-like syndrome and iris transillumination after the use of oral
moxifloxacin. Eye (Lond). 2009;23(12):2260-2, http://dx.doi.org/10.
1038/ eye.2009.234.

. Morshedi RG, Bettis DI, Moshirfar M, Vitale AT. Bilateral Acute Iris
Transillumination Following Systemic Moxifloxacin for Respiratory
Iliness: Report of Two Cases and Review of the Literature. Ocul
Immunol Inflamm. 2012;20(4):266-72, http://dx.doi.org/10.3109/
09273948.2012.670359.

. Knape RM, Sayyad FE, Davis JL. Moxifloxacin and bilateral acute iris
transillumination. ] Ophthalmic Inflamm Infect. 2013;3(1):10, http:/ /dx.
doi.org/10.1186/1869-5760-3-10.



	Title
	Authors
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Figure 1
	Figure 2


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /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 true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


