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F
amilial exudative vitreoretinopathy (FEVR) is a 
relatively rare hereditary disease that remains poorly 
understood. Although there’s a lack of published 
data on its prevalence in the United States and 
worldwide, preliminary research in my tertiary 

referral group suggests that FEVR meets the US FDA’s 
criteria of a rare disease (affecting fewer than 200,000 
people in the United States). Of course, gathering data 
from a tertiary referral center may introduce some bias into 
the prevalence. Recent research advances have improved 
our knowledge of FEVR disease pathology, leading to a 
better understanding of the prognosis and the effect of 
various management strategies. 

Management for FEVR has matured significantly over the 
last 20 years with improved tools and how aggressively we 
use them, depending on the case. Some types of FEVR are 
relatively mild and remain so with control of the initial com-
plications. Other types, however, are unrelenting and require 
aggressive management and frequent evaluation. 

In this article, I review what we currently know about 
FEVR, how we are managing it in the clinic, and what the 
future holds.  

 B L O O D-R E T I N A B A R R I E R B R E A K D O W N 
Much of the management is based on our understanding 

of the pathways and genes that cause FEVR. In the eye, 
the Wnt signaling pathway regulates retinal development, 
maintenance, and repair.1,2 This norrin-driven pathway 
promotes the development of normal capillary beds with 
nonfenestrated vessels, and when it breaks down in FEVR, 
those capillary beds are impaired. This leaves an underde-
veloped eye and creates a large area of avascular peripheral 
retina; more recent evaluations, particularly with OCT 
angiography, have shown that the intermediate and deep 
capillary beds are also impaired to varying degrees.3,4

With an impaired Wnt pathway, all forms of FEVR exhibit 
some degree of blood-retina barrier breakdown; some will 

have very poor tight junctions, ischemic drive, and continued 
exudation, while others also may have frank bleeding and 
neovascularization.

 T R E A T M E N T A P P R O A C H E S 
All of today’s FEVR interventions focus on managing and 

slowing progression of disease and vision loss—they don’t 
directly address the underlying issue of incomplete retinal 
development and lack of vascularization of normal retina. 
By definition, these patients are constantly progressing and 
losing vision, whether minimally or aggressively.

Eyes with severe forms of FEVR often require frequent 
anti-VEGF treatment to reduce the excessive VEGF drive 
due to an avascular retina (Figure 1) and capillary dropout 
(Figure 2), and to minimize the tight junction breakdown. 
Milder presentations may be managed with laser ablation 
of the avascular retina. Once patients fall into a pattern of 
severe exudation, similar to patients with diabetes, they also 
experience an inflammatory response, limiting the utility of 
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Figure 1. Stage 1 FEVR presents with an extensive avascular retina without exudation.
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anti-VEGF therapy. However, if the patient has chronic and 
excessive exudation due to that tight junction breakdown, 
adding steroids to the treatment regimen is another additive 
therapeutic. The most aggressive solution is surgery, usu-
ally reserved for patients who have a substantial amount of 
scar tissue and/or tractional changes, which almost always 
requires a vitrectomy to address surface proliferation and 
transvitreal adhesions and contractions. Scleral buckling has 
less utility in these cases with the exception of combined 
rhegmatogenous/tractional detachments (Figure 3) or to 
reduce severe anterior vitreous base contraction.

FEVR also comes with concerns for hypoxia, which can be 
addressed with early laser treatments. Clinicians can laser 
ablate the avascular retina and monitor for continued capil-
lary loss. If capillary beds continue to drop out, retreatment 
with laser can help to control the ischemia. Patients who 
achieve ischemic control usually remain relatively stable.5

 N E X T S T E P S 
Clinicians and researchers are now focusing on not just 

controlling the symptoms of FEVR but also regrowing those 
capillary beds with an intact blood-retina barrier. New thera-
peutics, still in the early preclinical stage, may one day help 
to reestablish a normal growth pattern in a child or young 
adult after retinal development is complete, such as Caeregn 
Therapeutics’ (a company Antonio Capone Jr, MD; Michael 
T. Trese, MD; and I cofounded) product CTR-107 (Noregen).

Early proof-of-concept studies in animal models have 
shown that new approaches can regenerate nonfenestrated 
capillaries in the retina, which also increases the retinal gan-
glion cell count.6,7

CTR-107 is a recombinant modified norrin mimic. Cell-
based data looking at gene expression is another hopeful 
area of research that may be able to validate that targeting 
the Wnt/norrin-driven pathway of rescue is working. These 

cell-based assays allow for gene expression analysis and 
downstream pathway activation targets that validate the 
norrin-mediated Wnt signaling.

The biggest area of research is product characterization, 
including protein mapping, mass spectrometry, and other 
analytics to clearly characterize the new potential products 
and validate them for human use.

Investigating treatments for rare diseases is a challenge, 
and having a concentrated number of FEVR patients in my 
practice is what has enabled me and my team to improve 
our management and understanding of FEVR, initiate 
pilot studies in research, and translate that research into a 
potential therapeutic agent.  n
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Figure 2. Stage 2 FEVR presents with avascular retina with mild vessel leakage and 
capillary dropout. Note the anomalous telangiectatic buds in the areas of capillary 
dropout, indicative of abnormal angiogenesis.

Figure 3. Stage 5 FEVR presents with total tractional retinal detachment. Note the 
complexity of the proliferative tissue.


