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Physician and Patient Focus

nūretin is an orally administered Medical Food recommended  
by physicians for the prevention and management of Diabetic  
Retinopathy in their at risk population of patients with diabetes. 
PRN Therapeutics is committed to superior customer service and 
education supported by peer reviewed clinical research that  
validates the ingredients incorporated into our products. Our  
company further creates ongoing value for the medical practice 
through a unique patient engagement model that maximizes  
compliance and outcomes.

Background

Diabetic Retinopathy is a complication of diabetes (both type I  
and type II). It’s caused by damage to the blood vessels of the 
light-sensitive tissue in the retina when high blood sugar levels  
are not managed.1

The market opportunity for nutritional intervention for the 
Diabetic population as it pertains to Diabetic Retinopathy 
continues to expand as the prevalence of type II Diabetes 
continues to rise.

Currently, there are 30 million people in the United States living with 
Diabetes which is 9.4% of the population. There are another 84 
million adults aged 18-years and older that are pre-Diabetic; which 
is 34% of the population.2 

The projected prevalence of individuals with any Diabetic  
Retinopathy in the United States by the year 2020 is 6 million  
persons, and 1.34 million of those will have vision loss associated 
with Diabetic Retinopathy.3 To date, Diabetic Retinopathy is the 
leading cause of blindness in people under the age of 744

Type I and Type II Diabetes

Vision-threatening retinopathy is rare in type I Diabetic patients  
in the first 3-5 years of Diabetes or before puberty. During the  
next two decades, nearly all type I Diabetic patients develop 
retinopathy. It is projected that 5 million people will have type I 
Diabetes by 2050.5 Type II Diabetes accounts for about 90% to  
95% of all diagnosed cases of Diabetes. 64% of adults over 30  
with type II Diabetes present with Diabetic Retinopathy in less  
than 5-years from diagnosis. 6

Prevalence Key

Progression of Diagnosed Diabetes-US 

2000 2015

<4.5%
No Data 4.5%-5.9%

6.0%-7.4%
7.5%-8.9%
>9.0%-8.9%

For Patients with Diabetes at Risk for Diabetic Retinopathy

nūretin 1



Understanding a Nutritional Imbalance of Omegas

Research has confirmed that recent dietary habits have shown  
a large departure from how the body is “programmed” to receive 
optimal nutrition by a consistent diet that provides very close to 
equal amounts of omega-3s and omega-6s polyunsaturated  
fatty acids (PUFAs).7i In the last 150 years, there has been an  
enormous increase in the consumption of Omega-6 fatty acids 
due to the increased intake of vegetable oils (corn, sunflower, 
safflower and soybean oils) from processed food sources. 
 
This research also indicates that the standard Western Diet  
currently has a ratio of 20-30:1 Omega-6: Omega-3 instead  
of a more balanced ratio of 2-1:1.7ii Maintaining this balance  
of PUFAs is considered to be a necessary nutritional component  
for our general health and to maintain homeostasis within the  
cell membrane to turn on or off the inflammatory cascade as  
physiologically necessary.8 Omega-3s and Omega-6s compete  
for absorption; thus supplementation with specific essential  
fatty acids (EFAs) is necessary for individuals nutritionally  
compromised in addition to individuals with disease states  
that further compromise the body’s ability to digest and  
absorb fat.9 

The most common Omega-3s are Alpha Linolenic Acid (ALA),  
Eicosapentaenoic Acid (EPA) and Docosahexaenoic Acid (DHA).  
ALA is the plant source Omega-3 found in green leafy vegetables  
and seeds like flax. ALA is the most abundant Omega-3 in  
nature. Unfortunately, ALA is not a preformed omega-3 fatty 
acid and must be biochemically converted in the body to EPA 
and DHA for the nutrients to be useful to offset the nutritional 
imbalance of Omega-3s.10 

Furthermore, while ALA is used by the body as a source of energy, 
partly as a precursor of metabolites, the degree of conversion to 
beneficial Omega-3s EPA and DHA appears to be unreliable and 
restricted.11 EPA and DHA are known as “preformed” Omega-3s, 
which means that no biochemical enzymatic processes are needed 
for the nutrients to be immediately beneficial when consumed.12

Diabetes Mellitus affects the pancreas which is responsible for the 
production of enzymes necessary to digest foods. Nutritional data 
identifies a decrease in pancreatic function in patients with diabetes 
as early as 1943.13i When the role of insulin was established in the 
early 20th century, physicians were aware that patients with  
diabetes also suffered from malnutrition.13ii 

The suspicion that the digestive function of the pancreas might be 
reduced in patients with Diabetes Mellitus prompted investigation of 
exocrine pancreatic function once tests became available.13iii Recent 
research confirms that as many as 74% of Diabetic patients have a 
compromised ability to digest and absorb fat further adding to the 
nutritional implications of an imbalance or deficiency of PUFAs.13iv 
Providing the most bioavailable form of EPA and DHA essential fatty 
acids is necessary to address this deficiency. 

Diabetes Mellitus affects 
the pancreas which is  
responsible for the 
production of enzymes 
necessary to digest 
foods. Recent research 
continues to confirm 
that as many as 74% of 
Diabetic patients have  
a compromised ability 
to digest and absorb fat. 
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Omega-3s (EPA/DHA) and Diabetic  
Retinopathy

When high blood sugar levels are not managed; damage  
to the blood vessels of the light sensitive tissue in the retina  
lead to Diabetic Retinopathy. This diabetes induced injury  
of the retinal micro-vessels leads to the vascular pathology  
of Diabetic Retinopathy and ultimately vision loss.14 There  
are several stages of retinal vascular degeneration all of  
which have been shown to benefit with the introduction  
of Omega-3s EPA/DHA into a treatment protocol. 

One of highest concentrations of Omega-3s found in the  
body; specifically DHA, is in the retina. Peer-reviewed data  
supports the nutritional need for Omega-3s EPA/DHA to  
protect against the development and arrest progression  
of Diabetic Retinopathy in the already Omega-3 fatty  
acids deficient diabetic patient.15i A study conducted by  
the National Institutes of Health (NIH) supports nutritional  
intervention as treatment. The researchers found that  
increasing Omega-3s and decreasing Omega-6 fatty acids  
in the diet of mice reduced the area of vessel loss that  
ultimately causes the growth of the abnormal vessels  
which may lead to blindness. Omega-6 fatty acids further  
contribute to the growth of abnormal blood vessels in  
the retina. The study showed that the mice with higher  
amounts of Omega-3s had a nearly 50 percent decrease  
in all phases of retinopathy.15ii

Early Omega-3 fatty acid intervention in Diabetic Retinopathy  
has also been documented reporting a DHA-rich diet fully 
prevented retinal vascular pathology, leading to a concomitant 
suppression of retinal inflammation and cellular  
function correction.16

Further data taken from a sub-study of the PREDIMED randomized 
clinical trial analyzed as an observational longitudinal cohort, 
considering only participants with type 2 diabetes at baseline, 
showed after a median follow-up of 6 years that those reporting 
intake of at least 500/mg daily intake of long-chain Omega-3s 
(EPA/DHA) at baseline had a 46% decreased risk of sight- 
threatening Diabetic Retinopathy compared to those not meeting 
the Omega-3s target intake. In addition, higher risk reductions 
were observed in participants with hypertension, those with 
diabetes of greater than 5 years duration, and those treated  
with insulin at baseline.17
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EPA/DHA as a medical 
food to protect against  
the development and  
arrest progression of DR  
in the already Omega-3  
fatty acids deficient  
diabetic patient.15i 

Diabetic Retinopathy

Background
Diabetic Retinopathy 

*Cotton
wool spots

Hemorrhage

Proliferative
Diabetic Retinopathy 

Neovascularization

..

.

.
.

For Patients with Diabetes at Risk for Diabetic Retinopathy



Currently, standard of care in late stage treatment modalities  
for Diabetic Retinopathy are invasive, expensive and limited to  
laser photo coagulation and/or intravitreal injections of vascular 
endothelial growth factor (VEGF) inhibitors/steroids. Late stage 
Diabetic Retinopathy patients can also benefit from EPA/DHA 
treatment as shown in a two year randomized, single-masked 
controlled trial. This study followed two groups of subjects  
with Diabetic Macular Edema (DME).18i 

Group one received intravitreal ranibizumab alone; group two 
was given oral DHA/EPA (1,050mg/127mg day) in addition 
to monthly ranibizumab for four months then followed with 
as-needed treatments for ranibizumab. 

Ranibizumab plus supplementation reduced central subfield  
macular thickness compared with the injections alone.18ii  
In addition, the supplementation group also had a significant 
reduction in Omega-6 arachidonic acid levels at 12 months  
and a significant decrease at 24 months compared with  
baseline.18iii Concomitantly, a similar pattern in the reduction  
of Omega-6 to Omega-3 ratio was observed.18iv The authors  
state, “the use of intravitreal ranibizumab along with DHA  
supplementation in patients with DME is extensively  
applicable to daily clinical practice”.18v

Risk Factors for Progression

Once retinopathy is present, duration of diabetes appears to  
be a less important factor than glycemic control in forecasting  
progression from earlier to later stages of retinopathy.19  
Intensive management of hypertension may slow retinopathy  
progression, yet the data remain inconclusive. Large studies  
have suggested that management of serum lipids may reduce  
retinopathy progression and the need for treatment.20 Thus,  
ophthalmologists should encourage patients with diabetes to  
be as compliant as possible with therapy of all medical and  
nutritional aspects of their disease.
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Management of Care

Optometrists and Ophthalmologists both receive Diabetic  
referrals from Primary Care Physicians as well as Optometrists  
that only perform refraction; however, referral to an ophthalmologist  
is required when there is advanced non-proliferative Diabetic  
Retinopathy (NPDR), proliferative retinopathy (PDR), or macular 
edema (ME). Referral to a retinal specialist varies among the 
disease management in the NPDR  but generally is referred  
before development of PDR.

The care process for Diabetic Retinopathy includes a medical  
history, a regular ophthalmologic examination or screening of 
high-quality retinal photographs of patients who have not  
had previous treatment for Diabetic Retinopathy or other eye 
disease, and regular follow-up. The purpose of an effective  
screening program is to determine who needs to be referred  
to an ophthalmologist for close follow-up and possible  
treatment, and who may simply be screened annually.  
Individuals with type II Diabetes Mellitus without Diabetic  
Retinopathy should be encouraged to have an annual dilated  
eye examination to detect the onset of Diabetic Retinopathy.  
Individuals with Type I Diabetes Mellitus without Diabetic  
Retinopathy should have annual dilated eye examinations  
beginning 5 years after the onset of diabetes. The recommended  
timing of the first ophthalmic examination and subsequent  
follow-up examinations for patients with diabetes varies.

 

Patient Outcome Criteria:
•  Improvement or stabilization of visual function
•   Improvement or stabilization of vision-related quality of life
•    Optimal control of glucose, blood pressure, and other risk factors 

through close communication with the patient’s primary care 
physician regarding the status of the Diabetic Retinopathy and 
the need for optimal metabolic control

Product Offering, Purity and Bioavailability

nūretin is produced in a purified triglyceride form (rTG) providing 
1200mg of EPA and DHA in a 1:5 concentration. PRN products are 
produced to deliver EPA and DHA in this form to insure maximum 
absorption and bioavailability. Research has shown that Omega-3s 
in the same form as found in nature and cleaned from impurities 
provides 124% bioavailability compared to natural fish oil that has 
not been purified, whereas the bioavailability from an Ethyl Ester 
(EE); which is the most common store bought form provides only 
73% bioavailability.21 This means that more of the active Omega-3s  
(EPA and DHA) are used by the body for enhancing nutritional 
benefit. Most store-bought Omega-3s are either in a synthetic form 
(ester) from the use of alcohol during the cleaning process or in  
an unpurified native oil. PRN adds one more step and removes the  
alcohol from the cleaned oil leaving a clean, concentrated  
Triglyceride (rTG). All PRN products are manufactured in facilities 
that uphold cGMP standards and are registered with the FDA.

Product Offering

•   Addresses a fundamental dietary need for patients with  
Diabetes Mellitus at risk for Diabetic Retinopathy 

•   Supports retinal cellular metabolism, structure and function
•  Helps to suppress retinal inflammation
•   May delay the onset and slow the progression of  

Diabetic Retinopathy
 

Individuals with type  
II Diabetes Mellitus  
without Diabetic  
Retinopathy should  
be encouraged to  
have an annual dilated 
eye examination to  
detect the onset of  
Diabetic Retinopathy. 
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