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A new anti-outer plexiform layer »n
antibody in autoimmune retinopathy?

Updates

Un nouvel anticorps dirigé contre la couche plexi-
forme externe dans la rétinopathie auto-immune?

Introduction

Paraneoplastic syndromes (PNS) are a diverse group of clin-
ical conditions that can occur in cancer patients. These
syndromes arise from mechanisms unrelated to metastasis,
nutritional deficiencies, infections, blood clotting disorders,
or cancer treatment side effects. Symptoms can manifest
in various systems, including the endocrine, neuromuscu-
lar, cardiovascular, skin, blood, gastrointestinal, kidney, and
other organs. Most PNS are triggered by immune responses
elicited by proteins expressed by the tumor. These immune
responses are often mediated by antibodies that react
with both the tumor and the nervous system, including
the retina [1]. Autoimmune retinopathy (AIR) and cancer-
associated retinopathy (CAR) are two sides of the same coin.
They both are classified under the broad spectrum of autoim-
mune retinopathy, but AIR may be either paraneoplastic
(CAR) or non-paraneoplastic (npAIR) [2]. The diagnostic of
such a syndrome may be difficult, and often late. The diag-
nostic approach is mainly based on the clinical presentation,
the presence of personal or familial history of cancer and
autoimmune diseases, the results of electrophysiology.

Two types of retinopathy are linked to cancer: cancer-
associated retinopathy (CAR) and melanoma-associated
retinopathy (MAR). CAR, first described in 1976, is rela-
tively rare with fewer than 100 reported cases [3]. MAR,
first described in 1988, is even less common. CAR is most
often associated with small-cell lung cancer but can also
occur with other cancers like breast and endometrial. MAR
is exclusively linked to cutaneous malignant melanoma [4].
Unlike CAR, which often precedes cancer diagnosis, MAR
typically presents after melanoma diagnosis, often at a
metastatic stage. Both CAR and MAR share similar clinical
presentations, including bilateral vision loss, light flashes,
night blindness, and light sensitivity. Eye exams may reveal
abnormal visual fields and normal-appearing fundi in early
stages, along with color vision impairment and prolonged
dark adaptation.

The historical and first discovery of antiretinal antibody
was the 23 kDa antibodies against RECOVERIN protein [5].
Autoimmune studies characterized further anti-retina anti-
bodies (anti-carbonic anhydrase Il, anti-GAPDH, etc.) [6].
All known antibodies target the outer layers of the retina,

either the whole outer layer or specifically the outer nuclear
layer. The only antibodies marking the outer plexiform layer
in AIR are anti-recoverin antibodies; however, they also tar-
get the outer nuclear layer. So far, none of the well-known
antibodies target specifically the outer plexiform layer [6].
It is within this context that we present, to our knowl-
edge, the first case of autoimmune retinopathy with a
specific antibody targeting the outer plexiform layer.

Case presentation

Clinical presentation

A 64-year-old woman complained of a vision decrease over
the last nine months. She had a personal history of high blood
pressure, severe erosive rheumatoid arthritis diagnosed in
2009 without treatment for eight years (by choice of the
patient), and suspicion of autoimmune hepatitis. In her fam-
ily history, her two sisters, her mother, and her mother’s
niece had breast cancer at the age of 50. Her main com-
plaint was bilateral visual haze, both nearby and far away,
painless and without nyctalopia. The patient described pho-
tophobia and some photopsia, especially when she woke up.
Previous follow-ups failed to find an explanation.

Ophthalmological examination was considered normal
and cerebral MRI was unremarkable with no lesion on the
optic nerves in the chiasmatic part or further posterior
visual pathways. She was then referred to our neuro-
ophthalmology unit. At this time, the best corrected visual
acuity was finger counting at 1 m. Both eyes had a correct
intraocular pressure. The fundus examination did not reveal
any abnormality. There were no retinal or papillary abnor-
malities (Figs. 1B and 1D). Spectral-domain OCT pointed out
an abnormal thinning of the outer nuclear layer (Fig. 1A).
Usually, the nuclear layer is thicker than the plexiform
layer, but here the ratio is reversed. Multiple hypocyanes-
cent dots were revealed on retinal angiography (Fig. 1C). On
visual evoked potentials (ISCEV method with METROVISION
device), both flash and checkerboard patterns did not have
any detectable response. Global electroretinogram (ISCEV
method with METROVISION device) pointed out an extin-
guished response of both sides: A and B waves were severely
reduced in rod, mixed, cone, and flickers responses (Fig. 1E).
So far, we could conclude with an advanced and bilateral
rod-cone dystrophy.

Immunological study

In front of subacute retinopathy in a woman, in her sixties,
without other signs of retinitis pigmentosa, it was rea-
sonable to extend the research. The extension assessment
including a whole body tomodensitometry, a whole-body PET
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Figure 1.
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A: spectral domain OCT; B: fundus examination in retinal photography without anomaly, showing a normocolored and sharp

optic disc; C: angiography including a fluorescein image on the left and an indocyanine image on the right after 15 minutes of injection; D:
autofluorescence retinal photography; E: electroretinogram: scotopic conditions in the first four traces, photopic conditions in the last two

traces.

Figure 2.

A: spectral-domain OCT showing a reduction of the outer nuclear layer. The yellow arrow indicates the inner nuclear layer, while

the red arrow points to the inner plexiform layer; B: patient’s serum applied to monkey retina using indirect immunofluorescence with a DAPI
staining protocol, showing specific fixation of the outer plexiform layer (red arrow). Only the plexiform layer exhibits immunofluorescent
labeling; C: recoverin antibodies detected via indirect immunofluorescence on monkey retina with DAPI staining. There is non-specific

binding involving both the inner nuclear and inner plexiform layers.

tomodensitometry, an abdominal ultrasound and a mammog-
raphy, did not find any suspect lesion. Blood immunoglobulin
electrophoresis had an abnormal elevation of total IgG
(140%) due to an abnormal IgG4 spike. Infectious serology,
including HIV, hepatitis C, and hepatitis B, were negative.
Lumbar puncture was blood contaminated and showed 28
white cells (38% lymphocytes, 67% neutrophils), 15,000 red
cells, elevated protein level of 1.23g/l with normal glyc-
orrhachia. CSF analysis revealed an IgG4 spike concordant
with serum. There was no suspect cell and a large infectious
screening (bioFire film array) was negative. So did antineu-
ronal antibodies panels (including anti-Hu, anti-CV2, anti-Ri,
anti-GAD, and anti-recoverin antibodies) in serum and cere-
brospinal fluid (CSF). However, the patient’s serum and CSF
were studied by indirect immunofluorescence on the rat’s
eyes and monkey’s retina. The patterns were atypical with
an intense and specific labeling of the outer plexiform layer
(Fig. 2).

Discussion

The anti-recoverin antibody, a major cause of autoimmune
retinopathy, targets all the outer retinal layers indiscrim-
inately in indirect immunofluorescence [7]. The second
most well known antibody, targeting alpha-enolase, in turn
targets ganglion cells as well as Miiller’s cells and photore-
ceptors [8]. In our patient, the 1gG4 marking is intense

and specific to this axonal and dendritic layer, without
anti-recoverin antibodies. Up to date, no antibodies are as
specific. This suggests the presence of an unknown antibody
exclusively targeting, for the first time, the outer plexiform
layer.

MAR was not considered in this case based on mul-
tiple arguments. Apart from the fact that no melanoma
was detected, the electroretinogram responses do not cor-
respond to this pathology (the usual preservation of the
a-wave in MAR). The antibodies found typically target bipo-
lar cells [9].

No cancer has been diagnosed; however, few results high-
light that autoimmune retinopathy occurs far before the
diagnosis of cancer, up to five or six years [10]. Some cancers
are keener than others in causing autoimmune retinopathy.
Non-small cell lung carcinoma and breast cancer seem to be
implicated, like in most paraneoplastic syndromes. It may
explain that in our patient, no cancer has been found so far.

Conclusion

To conclude, this 64-year-old patient presented with many
criteria to suspect an autoimmune retinopathy with atyp-
ical antibodies targeting only the outer plexiform layer.
Some arguments head towards the cancer-associated form:
an important familial history and an active smoking his-
tory. However, the autoimmune form may be suspected by
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the presence of atypical IgG4 and the presence of previous
autoimmune diseases such as severe rheumatoid arthri-
tis and autoimmune hepatitis. The medical team decided,
after a multidisciplinary discussion, to treat the patient
with rituximab, targeting both rheumatoid arthritis and
autoimmune retinopathy. Her follow-up will probably help
us to specify her pathology, but after several months, her
retinopathy seems to be stabilized and no neoplasia was
found.

Disclosure of interest
The authors declare that they have no competing interest.
References

[1] Bataller L, Dalmau J. Neuro-ophthalmology and para-
neoplastic syndromes. Curr Opin Neurol 2004;17(1):3-8,
http://dx.doi.org/10.1097/00019052-200402000-00003.

[2] Katsuta H, Okada M, Nakauchi T, Takahashi Y, Yamao S,
Uchida S. Cancer-associated retinopathy associated with
invasive thymoma. Am J Ophthalmol 2002;134(3):383-9,
http://dx.doi.org/10.1016/50002-9394(02)01598-2.

[3] Sawyer RA, Selhorst JB, Zimmerman LE, Hoyt WF. Blind-
ness caused by photoreceptor degeneration as a remote
effect of cancer. Am J Ophthalmol 1976;81(5):606—13,
http://dx.doi.org/10.1016/0002-9394(76)90125-2.

[4] Berson EL, Lessell S. Paraneoplastic night blindness with
malignant melanoma. Am J Ophthalmol 1988;106(3):307—11,
http://dx.doi.org/10.1016/0002-9394(88)90366-2.

[5] Thirkill CE, Tait RC, Tyler NK, Roth AM, Keltner JL. The cancer-
associated retinopathy antigen is a recoverin-like protein.
Invest Ophthalmol Vis Sci 1992;33(10):2768—72.

[6] Adamus G. Current techniques to accurately measure
anti-retinal  autoantibodies. Expert Rev  Ophthalmol
2020;15(2):111-8, http://dx.doi.org/10.1080/17469899.
2020.1739522.

[7] Thirkill CE. Experimental, cancer-induced retinopathy. Ocul
Immunol Inflamm 1997;5(1):55—65 [https://doi.org/10.3109/
09273949709085051].

[8] Ren G, Adamus G. Cellular targets of anti-a-enolase autoanti-
bodies of patients with autoimmune retinopathy. J Autoimmun

2004;23(2):161—7, http://dx.doi.org/10.1016/j.jaut.2004.06.
003.

[9] Lu Y, Jia L, He S, Hurley MC, Leys MJ, Jayasundera
T, Heckenlively JR. Melanoma-associated retinopathy: a
paraneoplastic autoimmune complication. Arch Ophthalmol
2009;127(12):1572—80.

[10] Keltner JL, Roth AM, Chang RS. Photoreceptor degener-
ation: Possible autoimmune disorder. Arch Ophthalmol
1983;101(4):564—9, http://dx.doi.org/10.1001/archopht.
1983.01040010564006.

C. Laventure®*, M. Benaiteau®,

F. Fortenfant®, J. Honnorat®, V. Rogemond®,
L. Kodjikian9, C. Froment Tilikete®,

S. Verrecchia®

aDepartment of Ophthalmology, Edouard Herriot
Hospital of Lyon, 5 Place D’Arsonval, 69003 Lyon,
France

b Department of neuro-oncology, Neurology
Hospital, Hospices Civils de Lyon, Bron, France

¢ Neurology Hospital of Toulouse, 2, rue
Charles-Viguerie, 31300 Toulouse, France

d Department of Ophthalmology, Croix-Rousse
Hospital of Lyon, 103, Grand-Rue de la
Croix-Rousse, 69004 Lyon, France

€ Department of Neuro-ophthalmology, Neurology
Hospital, Hospices Civils de Lyon, Bron, France

* Corresponding author.
E-mail address: corentin.laventure@gmail.com
(C. Laventure)

Received 21 February 2025;

received in revised form 18 June 2025;
accepted 27 June 2025

Available online 17 November 2025

https://doi.org/10.1016/j.jf0.2025.104663

0181-5512/© 2025 Elsevier Masson SAS. All rights are reserved,
including those for text and data mining, Al training, and similar
technologies.


dx.doi.org/10.1097/00019052-200402000-00003
dx.doi.org/10.1016/S0002-9394(02)01598-2
dx.doi.org/10.1016/0002-9394(76)90125-2
dx.doi.org/10.1016/0002-9394(88)90366-2
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0075
dx.doi.org/10.1080/17469899.2020.1739522
dx.doi.org/10.1080/17469899.2020.1739522
https://doi.org/10.3109/09273949709085051
https://doi.org/10.3109/09273949709085051
dx.doi.org/10.1016/j.jaut.2004.06.003
dx.doi.org/10.1016/j.jaut.2004.06.003
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
http://refhub.elsevier.com/S0181-5512(25)00245-1/sbref0095
dx.doi.org/10.1001/archopht.1983.01040010564006
dx.doi.org/10.1001/archopht.1983.01040010564006
mailto:corentin.laventure@gmail.com
https://doi.org/10.1016/j.jfo.2025.104663

	A new anti-outer plexiform layer antibody in autoimmune retinopathy?
	Introduction
	Case presentation
	Clinical presentation
	Immunological study

	Discussion
	Conclusion
	Disclosure of interest

	References

