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Abstract
PURPOSE—To report optical coherence tomography (OCT) features of patients with
autoimmune retinopathy.

DESIGN—Consecutive case series.

METHOD—Eight patients who presented with unexplained loss of central vision, visual field
defects, and/or photopsia were diagnosed with autoimmune retinopathy based on clinical features,
electroretinogram (ERG) findings, and serum antiretinal antibody analysis. All patients underwent
OCT testing of the macula and nerve fiber layer (NFL).

RESULTS—Outer retinal abnormalities and/or decreased macular thickness on OCT were seen
in all patients. Macular OCT showed reduced central macular and foveal thicknesses in 6 patients
(mean thickness 143 ± 30 μm and 131 ± 29 μm respectively). In all but 1 patient, loss of the
photoreceptor layer or disruption of the photoreceptor outer and inner segment junction was noted.
Three patients showed only mild to moderate focal NFL loss.

CONCLUSIONS—Retinal atrophy and reduced macular thickness on OCT are predominant
features in patients with autoimmune retinopathy. OCT provides objective measures of retinal
damage and may offer clues toward understanding the mechanism of visual dysfunction and the
diagnosis of autoimmune retinopathy.

Autoimmune- and cancer-associated retinopathy represent an important cause of otherwise
unexplained acute or subacute vision loss in adults. These forms of retinal disease result
from a presumed immunologic process affecting the retina by autoantibodies directed
against retinal antigens.1–3 Acquired immunologically mediated retinal degeneration in the
absence of an underlying malignancy is commonly referred to as autoimmune retinopathy,
while the term cancer-associated retinopathy is reserved for similar processes but with an
associated malignancy at the time of initial evaluation. Autoantibodies against multiple
retinal antigens including recoverin, α-enolase, heat-shock proteins, arrestin, transducin,
neurofilament protein, carbonic anhydrase II, and TULP1 have been reported in sera of
patients with autoimmune- and cancer-associated retinopathy. Patients may describe
symptoms such as decreased vision, photopsias, decreased night vision, abnormal color
vision, and visual field defects. As fundus evaluation may initially be normal, the diagnosis
may be challenging, and ancillary testing including electroretinography (ERG) and serum
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antibody analysis are helpful in establishing the diagnosis. ERG is typically markedly
reduced in amplitude, even in the early stages.1,4 However, in some cases the pathology may
be limited to central cone abnormalities that may only be recognized using multifocal ERG
testing.2

We believe that optical coherence tomography (OCT) is helpful in the diagnosis and
determination of prognosis in patients with autoimmune- and cancer-associated retinopathy.
In addition, OCT may offer clues towards understanding the mechanism of visual
dysfunction in these patients.

METHODS
We analyzed a consecutive case series of 8 patients with newly diagnosed autoimmune
retinopathy. All patients were seen in the department of ophthalmology at the University of
Virginia. The diagnosis was based on a detailed ophthalmic examination, automated visual
field testing, ERG evaluation, and serum antiretinal antibody detection. Blood samples were
collected from all patients and sent to the Ocular Immunology Laboratory (Oregon Health
and Science University, Portland, Oregon) for evaluation of antiretinal autoantibodies.
Antibody testing was performed using previously described techniques that employed
Western blot analysis using proteins extracted from human retinas and
immunohistochemistry.5 Following initial screening test, when the serum was suspected to
react with known retinal proteins, a separate confirmatory experiment was performed
whereby the serum was again incubated with the purified protein on a blot. Many antiretinal
autoantibodies have been previously described that may or may not be associated with
cancer. The most frequent of those include antibodies against retinal α-enolase (46 kDa),
recoverin (23 kDa), and p35 (35 kDa) that predominantly affect photoreceptors, but can also
affect bipolar cells and retinal ganglion cells. In this study the antiretinal antibodies tested
included antibodies against these 3 retinal antigens as well as antibodies against carbonic
anhydrase II (30 kDa), rhodopsin (40 kDa), arrestin (48 kDa), and phosphodiesterase (PDE;
88 kDa). Other less frequently encountered autoantibodies such as antibodies against
neurofilament proteins, heat-shock protein 70, TULP1 protein, 40-kDa insoluble protein,
transducin-alpha, interphotoreceptor retinoid-binding protein (IRBP), and other retinal
proteins of unknown identity were also tested. Additionally, autoantibodies against bipolar
cells such as those seen in melanoma-associated retinopathy (MAR) syndrome were tested.

OCT of the macula and nerve fiber layer (NFL) was performed on all of these patients using
a fourth-generation Zeiss Stratus OCT (Carl Zeiss Ophthalmic Systems, Dublin, California,
USA), which was the most recent OCT version commercially available at the time of
initiation of the study. All 6 high-definition radial line scans of the macular OCT imaging as
well as all 3 scans of the NFL OCT for each patient were reviewed and analyzed for
reliability of thickness measurements. Only reliable scans, according to previously reported
guidelines,6 were included. Quantitative data are presented as mean ± standard deviation.

Patients were offered treatment with oral prednisone and subsequently intravenous
immunoglobulin (IVIG) 400 mg/kg for 5 consecutive days every month for 3 months.
Treatment was repeated only in case of documented improvement of antiretinal antibody
titers and visual function (as indicated by visual acuity, visual fields, and ERG) measured 2
to 4 weeks after initial treatment.

RESULTS
Seven women and 1 man, with a mean age of 59 ± 15 years, were included in the study
(Table). In all patients a complete ophthalmic, medical, and family history failed to suggest
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hereditary forms of retinal degeneration or inflammatory retinal disease. The clinical,
electrophysiological, laboratory, and OCT findings are summarized in the Table. Best-
corrected visual acuity at presentation ranged from 20/20 to 1/200 E (defined as the ability
to see the 20/200 “E” Snellen optotype at a distance of 1 foot). All 8 patients tested positive
for serum antiretinal autoantibodies. Two patients had a history of malignancy: ovarian
cancer in 1 patient and non-Hodgkin lymphoma as well as breast cancer in the other. The
malignancies had been diagnosed years prior to presentation. Three patients had associated
systemic autoimmune diseases (rheumatoid arthritis, Graves disease, systemic lupus
erythematosus, and antiphospholipid antibody syndrome).

Outer retinal abnormalities and/or decreased macular thickness on OCT were seen in all of
the patients. Macular OCT showed reduced central macular and foveal thicknesses in 6
patients (mean thickness 143 ± 30 mm and 131 ± 29 mm respectively). There was no
significant difference in central macular thickness measurements between the right and left
eyes (P value = .14). In the other 2 patients the mean central macular and foveal thicknesses
were not decreased and measured 244 ± 36 and 223 ± 36 mm respectively. In all but 1
patient (Patient 3) loss of the photoreceptor layer (Figure 1) or disruption of the
photoreceptor outer and inner segment (OS/IS) junction (Figure 2) was noted on macular
OCT. OCT of the NFL was largely unremarkable in all patients, with only mild to moderate
focal NFL loss in 3 patients.

All patients received 1 mg/kg oral prednisone for at least 4 weeks with no improvement of
their symptoms. In addition, 3 patients (Patients 1, 2, and 8) were treated with IVIG. Only 1
patient (Patient 8) had improvement of field of vision (Figure 3) and ERG with only mild
improvement in acuity. The other 2 patients did not experience improvement in visual
function, although significant subjective improvement in photopsia was reported.

DISCUSSION
The diagnosis of autoimmune retinopathy remains extremely challenging. A high index of
suspicion is required and extensive investigation is sometimes performed before reaching
the correct diagnosis. All our patients presented with unexplained visual loss, with or
without photopsias, with no or subtle nonspecific findings on ocular examination. Many of
these patients would have probably undergone exhaustive neurologic and neuro-
ophthalmologic evaluation had it not been for the OCT findings pointing toward retinal
thinning and outer retinal pathology. These OCT findings led to the suspicion of
autoimmune retinopathy even prior to electroretinography. Moreover, we believe that the
high yield of serologic testing confirming the diagnosis in this consecutive case series was
largely attributable to the high index of suspicion generated by the OCT findings. It should
also be noted that antiretinal antibodies may be present in the normal population and their
presence does not necessarily indicate retinopathy. For example, while anti-recoverin
autoantibody is not typically present in the normal population, the frequency of anti-α-
enolase autoantibody is approximately 10% in healthy subjects; however, this is not well
defined for other antiretinal autoantibodies.7,8 When antiretinal antibodies are present in
high titers, retinopathy is more likely. In addition, it was found that autoantibodies against
retinal proteins from patients with retinopathy were cytotoxic to retinal cells, in contrast to
those from healthy subjects, probably through recognition of additional unique regions on
their target retinal antigen.9 Therefore, testing for cytotoxicity is important to determine the
pathogenic potential of circulating antiretinal antibodies. In this respect, OCT findings as
noted in this study may serve as an additional marker of the pathogenic potential of
circulating antiretinal antibodies.
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Outer retinal abnormalities and/or decreased central macular thickness on OCT were seen in
all patients with autoimmune retinopathy reported here. Similar macular OCT findings were
reported by Mohamed and Harper in a patient with cancer-associated retinopathy secondary
to endometrial adenocarcinoma.10 Two of our patients did not have retinal thinning on
macular OCT or detectable NFL abnormalities. In 1 of them, the damage was limited to
disruption of the photoreceptor OS/IS junction (Patient 8; Figure 2), which corresponded to
the depressed central response on multifocal ERG (mfERG) testing. This suggests that
careful observation of the OCT line scans is necessary, and extra caution should be invested
in examining the various retinal layers, qualitatively, despite normal quantitative analysis.
Subtle photoreceptor OS/IS junction abnormalities can be easily overlooked, especially in
time-domain OCT images. The other patient (Patient 1) had no retinal thinning despite loss
of the photoreceptor layer and a flat ERG. This is likely secondary to the concurrent bilateral
epiretinal membranes that the patient had, causing compensatory retinal thickening.

Different mechanisms of cell damage have been suggested for anti-recoverin11,12 and anti-
enolase antibodies,13,14 predominantly resulting in apoptosis of retinal cells. Retinal cellular
targets reported include the photoreceptors and bipolar cells for anti-recoverin antibodies,
and retinal ganglion cells as well as photoreceptors for anti-enolase antibodies.2,11–14 These
reported mechanisms of cell death corroborate with our macular OCT findings where all 3
patients (Patients 1, 2, and 5) with anti-enolase antibodies had outer retinal atrophy with loss
of the photoreceptor layer. These 3 patients also had loss of central vision consistent with
previous findings that anti-enolase autoantibodies seem to target the central retina, as shown
by mfERG.2 Although anti-recoverin and anti-enolase antibodies have been most
extensively studied and were found to initially affect retinal function, subsequently leading
to morphologic damage and retinal degeneration by activating a caspase 3– dependent
apoptotic pathway,5,9,11,15 other autoantibodies have also been shown to have similar
cytotoxic effects on retinal cells.5,14 –16 Hence, it appears that apoptosis may be a common
pathway for retinal autoantibody–induced retinal degeneration. Therefore, the finding of
retinal atrophy and thinning on OCT associated with other retinal autoantibodies detected in
this study is not surprising.

Another interesting finding was that the NFL was largely normal in most cases despite a
relatively chronic course of the retinal disease. The focal NFL defects detected in 3 patients
did not correspond to focal visual field defects. Therefore, it appears that the NFL and
ganglion cell layers are spared in autoimmune retinopathy. Even among the 3 patients
(Patients 1, 2, and 5) with anti-enolase autoantibodies, which is expected to target the
ganglion cells, only 1 (Patient 2) had moderate NFL thinning inferiorly only in the right eye.
One explanation could be that the changes in the NFL may be below the detection threshold
of Stratus OCT. It is also possible that the absence of NFL thinning could be in part
attributable to a functional damage by antiretinal antibodies without cell loss leading to
normal thickness measurements. However, this remains speculative.

Among the 3 treated patients, the only one that responded to IVIG with improved vision,
improved visual field, multifocal ERG, and decreased antiretinal antibody titer was the
patient in whom outer retinal damage was limited to disruption of the photoreceptor OS/IS
junction on OCT with no reduction in central macular thickness (Patient 8; Figure 3). This
may also be of significance knowing that the photoreceptor outer segments are able to
regenerate and reorganize.17,18 The process of retinal damage by antiretinal autoantibodies
may be potentially reversible if detected early when the retinal damage is limited to the outer
segments. However, when the photoreceptor nuclear layer becomes atrophic, as was the case
in most of our patients, then the process may be beyond reversibility. These macular OCT
findings imply a significant prognostic role for OCT in autoimmune- and cancer-associated
retinopathy. They may also help in selecting cases with the potential for visual improvement
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prior to subjecting patients to the risks and costs of treatment such as steroids, IVIG, or
immunosuppression.19,20

Although several drawbacks may be associated with this study primarily relating to the
relatively small number of patients, the use of time-domain rather than spectral-domain
OCT, and the retrospective nature of the analysis, these findings demonstrate that OCT is
useful in the evaluation of patients with suspected autoimmune- and cancer-associated
retinopathy. Establishing the diagnosis of autoimmune- and cancer-associated retinopathy is
usually difficult and evidence of retinal thinning and/or photoreceptor damage on OCT
should alert the physician to the possibility of autoimmune- or cancer-associated retinopathy
in the proper clinical setting. All 8 consecutive cases reported here had their OCT evaluation
on the day of presentation prior to ERG or serum analysis. They were all tested for
antiretinal antibodies because of the high index of suspicion primarily based on OCT
findings, and they all tested positive. Thus, OCT is a valuable tool in assessing patients with
unexplained visual dysfunction, as is the case with the majority of patients with
autoimmune- and cancer-associated retinopathy. Furthermore, OCT findings can be helpful
in understanding the mechanism of visual loss in autoimmune retinal damage. Future studies
using spectral-domain OCT imaging may provide even better insight into the anatomic
correlation in such patients by providing more detailed visualization of the various retinal
layers, particularly at the level of the outer retina.
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FIGURE 1.
Macular optical coherence tomography of the right (Left) and left eye (Right) of a patient
with anti-α-enolase-positive autoimmune retinopathy (Patient 2) shows marked retinal
thinning and atrophy of the outer retinal layers, including the outer nuclear layer and
photoreceptors, in both eyes.
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FIGURE 2.
Macular optical coherence tomography of a patient with autoimmune retinopathy (Patient 8)
shows preservation of the outer retina and outer nuclear layer with normal central macular
thickness in both eyes. However, disruption of the photoreceptor inner/outer segment
junction is evident in the right eye only (Left). Note normal photoreceptor inner/outer
segment junction in the left eye (Right, arrow).

ABAZARI et al. Page 8

Am J Ophthalmol. Author manuscript; available in PMC 2012 November 12.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



FIGURE 3.
Humphrey automated 24-2 visual field of the right eye of a patient with autoimmune
retinopathy (Patient 8) before (Left) and after (Right) treatment with 2 cycles of intravenous
immunoglobulin. Note the improvement in visual field after treatment. This was associated
with an improvement in visual acuity and multifocal electroretinography and a drop in the
antiretinal antibody titer.
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