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Alice Boilève a,*, Mathieu Jozwiak b, David Malka a, Valérie Boige a,
Florence Le Roy a, Michel Paques c, Michel Ducreux a
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Dear Editor,

Irinotecan is a topoisomerase-I inhibitor widely used

to treat gastrointestinal tumours. Diarrhoea and neu-

tropenia are well-known toxicities of irinotecan [1],

whereas ophthalmological toxicity or vision loss has

never been reported after irinotecan infusion.

Here, we report the case of a 53-year-old woman with
a metastatic colon cancer, treated between 2011 and
com (A. Boilève).
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ts reserved.
2017 with 35 cycles of chemotherapy with 5-fluorouracil

after

the 35th cycle of chemotherapy, the patient experienced

a progressive bilateral vision loss with photophobia.

Interestingly, the patient never received other concomi-

tant medications, except for the usual antiemetics, dur-

ing this chemotherapy cycle. Furthermore, the patient

did not present any risk factors usually reported for
ophthalmological toxicity such as diabetes mellitus,

chronic kidney disease or hypertension [2].

Initially, visual acuity was 20/400 in both eyes. There

was neither diplopia nor ptosis or relative afferent pupil

defect. Slit lamp and fundus examinations were normal.

Visual fields showed bilateral large central scotomas

(Fig. 1A). Optical coherence tomography (OCT) indi-

cated a diffuse loss of photoreceptors’ outer segments
(Fig. 1B). Adaptive optics ophthalmoscopy confirmed

the absence of cone mosaic, uncovering the underlying

retinal pigment epithelium monolayer (Fig. 1C). The

diagnosis of retinopathy was, therefore, made.

Although irinotecan-induced retinopathy had never

been described to our knowledge, irinotecan was still

considered the most likely cause of this retinopathy,

even if the patient never previously experienced any
high-grade irinotecan-related toxicities. Indeed, the
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Fig. 1. A. Evolution of visual fields at initial examination (upper panel) and three months after stopping irinotecan (lower panel), showing

the improvement of the large central scotoma in both eyes. B. Evolution of optical coherence tomographies. At initial examination, the

inner/outer segment line and cone outer segment line appeared blurry in both eyes. The follow-up examinations after stopping irinotecan

showed recovery of the central outer segments (arrow). C. Adaptive optics ophthalmoscopy image at initial examination. The absence of

cone mosaic and the visibility of the underlying retinal pigment epithelium (RPE) monolayer ( black dots) indicated the loss of the highly

reflective outer segments.
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ophthalmological toxicity of fluoropyrimidine [2,3] and

bevacizumab, even by the intraocular route [2,4], is well

documented and does not include retinopathy. Thus,

irinotecan was stopped after a specialised ophthalmo-

logical advice and capecitabine (an oral 5-FU pro-drug)

only was continued. A progressive recovery of reti-

nopathy was then observed, with improvement of vi-
sual acuity, visual fields and OCTs (Fig. 1B). Three

months after stopping irinotecan, visual acuity was 20/

20 in both eyes despite reduced but persisting central

scotomas on the visual field (Fig. 1A). The OCT

showed a recovery of central photoreceptors’ outer

segments only with persistent peripheral outer segments

defects (Fig. 1B).

Vision loss secondary to retinopathy is a class effect
of some targeted therapies such as MEK inhibitors [5,6],

but an extremely rare ophthalmological toxicity of

chemotherapy [7e11] was only reported with cisplatin,

gemcitabine and docetaxel. As far as we know, we

report the first case of reversible irinotecan-induced

retinopathy, even if we cannot exclude with certainty

that the vision loss experienced by the patient might also
be related to the cumulative doses and/or the combined

use of the three drugs. However, it is of importance to

note that, because the patient recovered normal visual

acuity under capecitabine, it is very unlikely that fluo-

ropyrimidines were involved in this ophthalmological

toxicity.

The mechanisms of this suspected irinotecan-
induced retinopathy remain to be elucidated. Irinote-

can is a topoisomerase I inhibitor known to cross the

hematoencephalic barrier [1], hence possibly the blood-

retinal barrier. Thus, irinotecan could potentially

induce ophthalmological toxicity. In this regard, a

recent study suggests that irinotecan can alter the

photoreceptor development [12]. Interestingly, the

functional and anatomical ophthalmological recovery
indicates that irinotecan impaired the capability of

rods and cones photoreceptors to generate outer seg-

ments. The normal-appearing retinal pigment epithe-

lial layer and the absence of pigment mottling

argue against retinal pigment epithelial dysfunction.

The complete recovery of the central visual acuity

suggests that most foveal cones survived the toxic
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episode. Nevertheless, the survival of rods cannot be

ascertained because scotopic function was not specif-

ically assessed.

Irinotecan-related toxicities can be potentiated by

UGT1A1 polymorphisms (UGT1A1*28 and

UGT1A1*6 mutations notably) [1], which are respon-

sible for the Gilbert syndrome, characterised by inter-

mittent hyperbilirubinemia. Because irinotecan is
detoxified by UGT1A1 enzyme, the perfusion of irino-

tecan in patients with UGT1A1 polymorphisms can

unmask a Gilbert syndrome and induces, in most cases,

high-grade irinotecan toxicities, in particular haemato-

logical and digestive toxicities with severe neutropenia

and/or profuse diarrhoea. Because this patient never

experienced any clinical or biological signs of Gilbert

syndrome or any high-grade irinotecan toxicities during
the 35 cycles of chemotherapy, an association between

UGT1A1 polymorphisms and the potential ophthal-

mological toxicity of irinotecan we described here seems

to be unlikely.

Finally, because this ophthalmological toxicity was

observed after the 35th cycle of chemotherapy, a cu-

mulative dose-dependent or time-dependent toxicity of

irinotecan cannot be ruled out. To further investigate
and better characterise the evolution of this unknown

toxicity, it might be of interest to perform regular

ophthalmological follow-up with OCTs in patients

receiving multiple cycles of irinotecan.

To conclude, vision loss induced by retinopathy is an

extremely rare ophthalmological side-effect of chemo-

therapy. Here, we report the first potential case of

reversible irinotecan-induced retinopathy. Further
studies are required to better characterise the physio-

pathology and the evolution of this unknown toxicity of

irinotecan.
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