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Cone dystrophies (COD) and 
cone-rod dystrophies (CORD) are a 
subset of inherited retinal diseases 
(IRDs) characterized by primary cone 
degeneration with variable secondary 

rod involvement.1 Due to the high concentration of cones in 
the macula, central vision can be affected early and severely. 

While clinical presentation is a spectrum, low vision is 
often present in the second decade in COD and as early as 
the first decade in CORD with progression to legal blindness 
early in the third decade for half of patients.2 It is important 
to recognize these rare IRDs early to connect patients with 
low vision programs and possible clinical trials. 

 P R E S E N T I N G S I G N S A N D S Y M P T O M S 
Generally, patients with COD/CORD present with reduced 

central vision, photophobia, hemeralopia, and generalized 
dyschromatopsia.3 Depending on the degree of rod 
involvement, they may also complain of varying degrees of 
nyctalopia. This is in contrast to retinitis pigmentosa, or rod-
cone dystrophy, where the earliest symptoms are typically 
nyctalopia and peripheral vision loss (Table). 

The physical examination is often variable. The macula 
may appear normal, particularly early in the disease course, 
or patients may present with subtle macular retinal pigment 

epithelium (RPE) mottling or a classic bull’s eye maculopathy. 
The optic disc may be normal or present with temporal 
pallor. With CORD and more significant rod involvement, 
patients may demonstrate peripheral RPE changes such as 
mottling, pigment clumping, or frank bone-spicules. 

 D I A G N O S T I C P E A R L S 
The standard for the diagnosis of COD/CORD is full-

field electroretinography (ffERG). COD is characterized 
by reduced photopic amplitudes with overall preserved 
scotopic amplitudes, while CORD demonstrates both 
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mutations in the ABCA4 gene.
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photopic and scotopic reduction with the photopic 
amplitudes more severely depressed.4 Delayed 30 Hz 
flicker ERG implicit time may be the earliest finding. With 
more progressive cone degeneration, photopic responses 
demonstrate a reduction in A- and B-wave amplitudes.1,5 
While most ffERG findings are not specific to a particular 
gene, a specific pattern with generalized cone dysfunction 
and supranormal rod function can be pathognomonic of 
KCNV2-associated retinopathy.6 

Fundus autofluorescence (FAF) may reveal hypo- and 
hyperautofluorescent changes in the macula and periphery 
and can be used to follow disease progression (Figure).7 
Ultra-widefield FAF can be important for identifying any 
peripheral retinal changes. 

Macular OCT will typically demonstrate outer retinal 
abnormalities, particularly in the central macula where cones 
have the highest concentration. The interdigitation zone 
is typically absent, the ellipsoid zone may be attenuated or 
absent, and more severe RPE atrophy can be seen.8-10 

Color vision testing can be important to detect early 
dyschromatopsia. Kinetic visual field testing typically 
demonstates a central scotoma with relative preservation of 

peripheral isopters in COD and varying levels of peripheral 
field loss in CORD. 

Adaptive optics, where available, allow visualization of 
photoreceptors and demonstrate decreased cone density in 
COD and decreased cone and rod density in CORD.11

 G E N E T I C T E S T I N G 
More than 30 genes—involved in phototransduction, 

outer segment morphogenesis, and intraflagellar transport—
can cause COD/CORD.12-15 The causative gene can be iden-
tified in up to 80% of cases.3 Most COD/CORD is autosomal 
recessive but can be autosomal dominant or X-linked as 
well. In autosomal dominant and X-linked disease, the most 
common genetic mutations involve GUCY2D and RPGR, 
respectively.1 The most common causative gene for auto-
somal recessive COD/CORD is ABCA4. 

 L O N G-T E R M M A N A G E M E N T 
While an understanding of current clinical trials is impor-

tant, clinicians must offer low vision services and social 
resources to patients with COD/CORD. Given the high risk 
of depression, anxiety, and feelings of social isolation, these 
resources should be offered early and at follow-up visits.16 

 C L I N I C A L P I P E L I N E 
Few clinical trials specifically target COD/CORD, although 

some patients may be eligible for gene-specific trials. Most 
interventions in COD/CORD are focused on mutations 
in ABCA4. When this gene is dysfunctional, bis-retinoids 
accumulate as lipofuscin deposits in the RPE, leading to RPE 
dysfunction and death, and, eventually, photoreceptor loss.17 

Splice Bio and AAVantgarde aim to replace the defective 
ABCA4 gene. Splice Bio is currently recruiting for a phase 1/2 
clinical trial (NCT06435000), while AAVantgarde is recruiting 
for an observational study (NCT06591806). Ascidian 
Therapeutics, which has developed RNA exon-editing tech-
nology, is recruiting for a phase 1/2 trial (NCT06467344).18

TA B L E. C O M PA R I S O N O F C O N E DYS T R O P H Y, C O N E-R O D DYS T R O P H Y, A N D R E T I N I T I S P I G M E N TO S A

Cone Dystrophy Cone-Rod Dystrophy Retinitis Pigmentosa 

Prevalence ~1/40,000 ~1/40,000 ~1/4,000

Symptoms Central vision loss, photophobia, 
hemeralopia, color vision disturbance

Similar symptoms as cone dystrophy with varying 
nyctalopia and peripheral vision loss later

Nyctalopia and peripheral vision loss early, 
central vision loss late

Examination Bull’s eye maculopathy, macular RPE 
mottling and atrophy

Bull’s eye maculopathy, macular RPE mottling 
and atrophy, variable peripheral RPE changes and 
atrophy

Peripheral bone-spicules and RPE changes, 
retinal vessel attenuation, waxy disc pallor, 
macular RPE changes later; PSC more common

Full-Field ERG Reduced photopic A- and B-wave 
amplitudes with relative preservation 
of scotopic amplitudes 

Reduced photopic and scotopic A- and B-wave 
amplitudes with more severe reduction in 
photopic amplitudes

Reduced photopic and scotopic A- and B-wave 
amplitudes with more severe reduction in 
scotopic amplitudes

Abbreviations: RPE, retinal pigment epithelium; PSC, posterior subcapsular cataract; ERG, electroretinogram
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OCU410ST (Ocugen) uses an AAV vector to deliver 
human retinoic acid-related orphan receptor alpha—a 
nuclear hormone receptor involved in controlling 
inflammation and lipogenesis.19 Preliminary data from the 
phase 1 trial (NCT05956626) is promising, with decreased 
lesion growth and improved visual function.20 

Optogenetics use a viral vector to transfect bipolar 
ganglion cells with a light sensitive opsin, thereby giving 
them photosensitive properties.21 Nanoscope Therapeutics 
is evaluating a single intravitreal injection of a multi-
characteristic opsin (MCO-010) delivered via an AAV 
vector (NCT05417126).22 Some patients with COD/CORD 
phenotypes may be eligible for these trials. 

Pharmacologic interventions aim to reduce the produc-
tion of harmful components of the retinoid cycle.22 Belite Bio 
is recruiting for a phase 2/3 study (NCT04489511) evaluating 
tinlarebant, an oral therapy that reduces retinal binding 
protein 4, the major transport protein for vitamin A in the 
bloodstream.23 Alkeus Pharmaceuticals is in late-stage clinical 
trials (NCT04239625) for gildeuretinol (ALK-001), a modi-
fied form of vitamin A designed to reduce the acculmuation 
of toxic vitamin A dimers in the retina. Other therapeutic 
targets include C5 inhibition (avacincaptad pegol, Astellas; 
NCT03364153) and visual cycle modulators (Emixustat, 
Kubota Vision; NCT03772665).22

 R A R E, B U T B L I N D I N G 
While COD/CORD is rare, advances in genetic testing, 

imaging, and potential therapies offer improved counseling, 
earlier diagnosis, and possible eligibility for clinical trials for 
these young patients with blinding disease.  n
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Figure. Ultra-widefield fundus imaging of a 22-year-old woman with ABCA4-associated CORD demonstrates granular RPE mottling with poorly delineated subretinal flecks (A). Ultra-widefield 
FAF better demonstrates the widespread RPE abnormality with granular hypoautofluorescence and hyperautofluorescence in the macula and periphery (B).

A B


