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Abstract

Background: Moxifloxacin is a fourth-generation fluoroquinolone used as a second-line treatment for multiple
bacterial infections. Uveitis has been described as an adverse effect related to this medication. Although several case
reports have been published describing uveitis and bilateral acute iris transillumination syndrome related to moxiflox-
acin, we present a unique case of a patient with severe sequelae associated with bilateral acute iris transillumination
syndrome secondary to the use of oral moxifloxacin.

Case presentation: A 45-year-old Colombian hispanic female presented bilateral conjunctival hyperemia, decreased
visual acuity, blurred vision, photophobia, and ocular pain after 15 days of treatment with systemic moxifloxacin for an
upper tract respiratory infection. The patient presented unilateral anterior chamber pigment dispersion, mydriatic and
nonreactive pupils, extensive iris transillumination defects, and secondary glaucoma. Blood and aqueous humor tests
were negative for infectious and autoimmune diseases. Moxifloxacin-induced bilateral acute iris transillumination
syndrome was diagnosed. Permanent sequelae such as ocular pain, photophobia, and focus difficulty secondary to
severe bilateral iridian atrophy and inability of synkinetic reflex were left. Additionally, glaucoma was diagnosed, and
Ahmed valve implantation was required.

Conclusions: We should be aware of the possible association between moxifloxacin and bilateral acute iris transil-
lumination syndrome. A detailed anamnesis, adequate examination, and laboratory tests are necessary to reach an
early diagnosis and treatment to avoid unnecessary therapies. Larger studies should be carried out to understand the
pathophysiology, diagnosis, management, and sequelae of the disease.

Keywords: Drug-related side effects and adverse reactions, Moxifloxacin, Bilateral acute iris transillumination,
Glaucoma, Sequelae

Background

Fluoroquinolones are widely recognized and commonly
prescribed antibiotics [1]. They inhibit the deoxyri-
bonucleic acid (DNA) synthesis acting in DNA gyrase
and topoisomerase IV, essential enzymes for bacterial
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replication and viability [2, 3]. Moxifloxacin is a fourth-
generation fluoroquinolone, used as a second-line treat-
ment for community-acquired pneumonia, bronchitis
exacerbations, acute sinusitis, uncomplicated bacterial
skin infections, abdominal abscess, and pelvic inflamma-
tory disease, among others [1-5].

Several adverse effects have been related to these medi-
cations, including tendinitis, tendon rupture, peripheral
neuropathy, diplopia, central nervous system alterations,
arthralgias, myalgias, and QT interval prolongation,
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among others [5]. Bilateral acute iris transillumination
(BAIT) was described as an adverse effect related to
moxifloxacin for the first time in 2004 in a 77-year-old
Spanish female [4].

After the first contact, moxifloxacin crosses the blood
ocular barrier in non-inflamed eyes and reaches aqueous
humor and vitreous within 4 hours [6]. All fluoroquinolo-
nes have shown vitreal penetration. Moxifloxacin has
demonstrated a higher tissue affinity than other fluoro-
quinolones [7], which is why the main theory of ocular
damage in BAIT proposes iris and ciliary body toxicity as
the main cause [4, 6, 8].

Several case reports have been published describing
BAIT related to moxifloxacin, most of them associated
with iris transillumination and pigment dispersion syn-
drome [9, 10]. Nevertheless, here we present a unique
case of a patient with permanent and severe sequelae
associated with BAIT syndrome secondary to the use of
oral moxifloxacin.

Case report

We present a 45-year-old Colombian hispanic female
patient with no prior relevant family or medical history,
who reported a 2-year history of conjunctival hyperemia,
decreased visual acuity, blurred vision, photophobia, and
bilateral pain, associated with bilateral mydriasis and pig-
ment dispersion. She was treated with topical predniso-
lone 1% without improvement. After observing a severe
intraocular pressure (IOP) peak (35/37 mmHg), she was
diagnosed with severe bilateral hypertensive anterior
uveitis. Viral origin was suspected, and treatment with
acyclovir was established with no improvement and
hypertension persistence. After three months with mean
IOPs of 28 mmHg OD and 30 mmHg OS, uveitic glau-
coma was diagnosed, requiring surgical management
with Ahmed valve implantation.

Infectious and autoimmune diseases were ruled out
with blood tests, and a diagnosis of idiopathic uvei-
tis was made. She was first treated with deflazacort and
methotrexate, but no improvement was evidenced. Thus,
treatment with an anti-TNF-a was established without
resolution of the intraocular inflammation.

She was referred to our ocular immunology and uveitis
consultation for a second opinion. During the anamne-
sis and the previous charts and prescriptions review, we
noticed that she was treated with systemic moxifloxacin
due to acute bronchitis 15 days before the onset of the
ocular symptoms.

On ophthalmological examination, best-corrected
visual acuity (BCVA) was 20/150 OD and 20/70 OS,
and bilateral photophobia, anisocoria, and nonreactive
right eye mydriasis were observed. On slit-lamp exami-
nation, positive findings were: OD—mild conjunctival
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hyperemia, Ahmed glaucoma valve (Fig. 1A and B), ante-
rior chamber with no cells, mydriatic and nonreactive
pupil, and iridian atrophy with extensive transillumina-
tion defects in 360° (Fig. 1C and D), OS—mild conjunc-
tival hyperemia, Ahmed glaucoma valve, 3+ of pigment
dispersion, mydriatic and nonreactive pupil, and iridian
atrophy with extensive transillumination defects in 360°
(Fig. 1C and D). Posterior subcapsular opacity was evi-
denced OU (Fig. 1E). IOP was 16/18 mmHg. A cup-to-
disc ratio of 0.7 OD and 0.8 OS was observed, and the
rest of the posterior segment examination was unremark-
able OU.

Considering the patient presented common viral infec-
tion findings such as ocular hypertension, iridian atrophy
defects, and anterior chamber inflammation, although
viral uveitis is rarely bilateral, this diagnosis had to be
discarded. Taking into account that blood laboratory
tests were negative for infectious disease, polymerase
chain reaction (PCR) in aqueous humor was requested
OU. Results for viral origin, including cytomegalovirus,
Epstein—Barr virus, herpes simplex virus (HSV) type 1
and 2, Mycobacterium tuberculosis, and toxoplasmosis,
were negative.

Taking into account the mentioned history of acute
bronchitis treated with oral moxifloxacin 15 days
before the onset of ocular symptoms and the discard of
an infectious and autoimmune etiology, moxifloxacin-
induced BAIT syndrome was the final diagnosis. Perma-
nent severe sequelae were found in this patient, including
long-lasting eye pain, photophobia, and focus difficulty
secondary to severe bilateral iridian atrophy and inabil-
ity of synkinetic reflex. In the same way, Ahmed valve
implantation was necessary for achieving intraocular
pressure control.

The patient continued her treatment with topical anti-
hypertensive drops (brinzolamide 1% + brimonidine tar-
trate 0.2% twice a day OD, and dorzolamide 2% + timolol
0.5% + brimonidine tartrate 0.2% twice a day OS) and
topical lubricant drops. Treatment with anti-TNF-a was
suspended after discarding autoimmune etiology. Reso-
lution of pigment dispersion and stability of intraocular
pressure were evidenced. Cataract surgery OU was per-
formed. At the last follow-up, the patient was stable and
presented a BCVA of 20/20 OD and 20/40 OS.

Discussion

To the best of our knowledge, we present the first report
of a patient with bilateral glaucoma development requir-
ing Ahmed glaucoma valve implantation, the inability
of synkinetic reflex, and iridian atrophy development as
severe sequelae in BAIT syndrome secondary to the use
of oral moxifloxacin. It is important to note that, due to
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Fig. 1 A and B Ahmed glaucoma valve. C and D Iridian atrophy with extensive transillumination defects in 360°. E Posterior subcapsular opacity

these sequelae, the patient’s quality of life was severely
affected.

BAIT has been relatively recently defined as an
adverse effect of systemic moxifloxacin. The first case
was reported in Spain in 2004; it described a 77-year-
old patient who presented acute bilateral anterior “uvei-
tis” with pigment dispersion after using moxifloxacin
for pneumococcal pneumonia [10]. Since then, to the
best of our knowledge, 17 cases have been described in
the literature [7, 8, 10—17], but none of them has a clear
pathophysiological mechanism. Currently, there is a
lack of studies with high methodological quality regard-
ing moxifloxacin toxicity in ocular tissue as the defi-
nite cause of BAIT. Thus, further investigation, such as

laboratory-based experimental studies, is necessary to
prove this relationship.

Moxifloxacin has been proven to form complexes with
melanin, which may induce drug accumulation in mela-
nin-rich tissues, such as the iris. This accumulation may
produce toxic effects on melanin-containing cells [18].
Moreover, increased IOP presents in an early stage of
BAIT syndrome and is usually refractory to treatment,
causing glaucoma [19]. Both theories may contribute to
the explanation of the severe sequelae presented by our
patient.

BAIT syndrome is usually misdiagnosed as ante-
rior uveitis, as during the acute, phase pigment disper-
sion might be confused with anterior chamber cellular
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Tyndall. Thus, it is often diagnosed and treated as ante-
rior uveitis, as seen in our case. This is why gonioscopy in
these patients is a great early diagnostic tool to observe
initial trabeculum pigmentation [19, 20].

After systemic therapy with moxifloxacin, symptoms
usually begin within 10-15 days. A detailed anamne-
sis and an adequate physical examination are important
diagnostic tools to assess this issue [21, 22]. It usually
presents with a bilateral course and stable visual acu-
ity (= 20/40). The most common findings in BAIT
secondary to systemic moxifloxacin are iris transillu-
mination, followed by pigment dispersion, persistent
mydriasis, conjunctival hyperemia, and photophobia.
All of these signs were found in our patient. Addition-
ally, as described in our patient, an elevated IOP, usually
between 35 and 50 mmHg, is a typical finding as well,
and it is usually attributed to pigment deposition in the
trabecular meshwork [7, 10, 19]. We do not attribute
ocular hypertension to steroid response, as an IOP rise
was observed when tapered or suspended, which led us
to think about an inflammatory component. In the same
way, it is important to highlight that, although the IOPs
in the 17 cases found in the literature and our case were
within the range mentioned before, two of the cases pre-
sented a higher IOP than the one of our patient [7, 17].
Both of these patients required topical and oral antihy-
pertensive treatment; one required peripheral iridectomy
[7] and the other laser iridoplasty [17] with subsequent
IOP decrease, oral treatment suspension, and topical
treatment tapering. Still, none required additional device
implantation or the use of biconjugated or triconjugated
medications as our patient did.

Some findings of this drug-induced syndrome are fre-
quently described in other ophthalmological entities. This
is why it is important to note differential diagnoses such
as viral uveitis, followed by Fuchs heterochromic iridocy-
clitis, pigmentary dispersion syndrome, and pseudoexfo-
liation syndrome [8, 15, 17, 23]. Aqueous humor PCR can
be used as a diagnostic tool to rule out the infectious ori-
gin in these entities [21]. For example, we found that 4 of
the 17 patients from the case reports and case series were
studied with aqueous humor PCR for herpes viruses, but
only one was positive for HSV [7, 8, 14, 17]. In our case,
PCR was negative for herpes viruses, which reduced the
possibility of having one of these diagnoses. In the same
way, our patient did not present stellate keratic pre-
cipitates, heterochromia, blood vessels in the camerular
angle, or iridian nodules as is common in Fuchs hetero-
chromic iridocyclitis, but presented bilateral pain, red-
eye, and photophobia, which are not common in this
disease [24]. Additionally, although the patient presented
transillumination defects, she did not present Kruke-
nberg’s spindle, nor concave or bombe iris, common in

Page 6 of 7

pigmentary dispersion syndrome, but presented non-
reactive mydriasis, which is not common in this illness.
Moreover, this is usually presented in 30-year-old Black
men, which is not the case in our patient [25]. Therefore,
viral uveitis, Fuchs heterochromic iridocyclitis, and pig-
mentary dispersion syndrome were discarded.

From the 17 patients reported, all of them presented
iridian atrophy as part of the BAIT syndrome. Neverthe-
less, no one presented Glaucoma as sequelae or Ahmed
glaucoma valve requirement [7, 8, 10-17]. In the same
way, only one patient presented posterior subcapsular
opacity [16], as in our case. In Table 1, we present a com-
parison of clinical features between our case and other
cases previously described in the literature.

Conclusion

We should be aware of the possible association between
fluoroquinolones, especially moxifloxacin, and BAIT
syndrome. It is important to consider this adverse reac-
tion and the severe sequelae we described in our case. It
is necessary to perform a detailed anamnesis with exten-
sive patient history, adequate examination, and indicated
laboratories to reach an early diagnosis and treatment.
This could avoid unnecessary treatments, such as the
ones used in our patient before the uveitis and ocular
immunology specialist evaluation. Larger studies with
high methodological quality should be carried out to
understand the disease’s pathophysiology, diagnosis,
management, and sequelae.
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