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| have been on advisory boards/a consultant
to/received honoraria from/ or been on speakers
bureau list of the following:

Allergan, Alcon, Arctic Dx, Bausch & Lomb, Freedom
Meditech, Kemin, Maculogix, Optos,
Optovue, Thrombogenix, VSP, ZeaVision

These affiliations will have no affect
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Objectives

= Discuss caring for patients with diabetes
Systemic disease
Eye disease
How systemic disease relates to eyes

Facts / trivia that may make conversations easier,
and help out patients (while making you sound
REALLY smart)

Diabetes in your practice

= Who has seen a patient this week with
diabetes?

= Who has seen diabetic retinopathy within the
last month?

* Have you ever asked a patient if they want
you to care for more than their eyes?
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Where do you live?

THE DIABETES BELT
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How is SC doing?

What percentage of adults have DM?
12.5% (4" in the US) affecting over 430,000

What percentage have an annual DFE?
57.7%

Have Aic x2 per yr?
76.1%

SMBG?
66.3%

Percentage of 10-17y0’s that are obese
21.5%: 2NPWORST IN US

How’s Indiana Doing?

What percentage of IN adults have DM?
10%
What percentage of IN w DM get annual DFE?
60.4%
Get A1c at least 2x/yr?
73%
SMBG?
65%
DM and overweight or Obese?
89%
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More specific..

What county has lowest % w DM?
Monroe: 8.1%

What county has hightst % w DM?
Lawrence: 14.1%

Lowest Obesity?
Monroe: 21%

Highest Obesity?
Jackson: 39.3% (Lawrence: 37.6%)

”"Some Kansas statistics

What counties have highest and lowest diabetes and
obesity prevalence
Hightest: Jewell (14.1%)...32.4% obesity
Lowest: Riley (6.0%) and Douglas (6.1%) 27.1 and 24.6% obesity
Obesity: highest: Cherokee (39.5%) Lowest: Johnson (22.7%)

= Adults with DM getting annual eye exam
68.5%

= % that do SMBG
62.2%

= 00 getting routine Aic
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| What are some of the things

you may hear
= “| have borderline diabetes”

= | used to have sugar but now | don't”

= " My diabetes is diet controlled”

”"Coffee for better health

Drinking coffee per day may help to prevent type 2
diabetes published by Institute for Scientific
Information on Coffee (ISIC)
Presented at 2012 World Congress on Prevention of Diabetes
and Its Complications (WCPD)

3-4 ¢/d cuts DM development b 25% vs o0-1¢/d

Energy Expenditure Hypothesis suggests caffeine stimulates
metabolism and increases energy expenditure

Carbohydrate Metabolic Hypothesis: coffee components play a key role
by influencing the glucose balance within the body

theories that suggest coffee contains components thatimprove insulin
sensitivity through modulating inflammatory pathways, mediating the
oxidative stress of cells, hormonal effects or reducing iron stores.
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How important is Breakfast?

Over 2gk men followed over 16yrs for incident DM
(1944 incident T2DM)?

Skipping breakfast vs daily OR: 1.21

snacks also increased risk, but not significant

Coffee may not affect incident stroke, Ca, CVD but does
decrease incident DM?

Followed 42k adults for gyrs

4c/day drinkers had 23% decreased risk (caf or decaf)

i May be better to drink coffee at lunch3
French study of 7ok women over 11yrs w 1400 incident T2DM

At least 1c/lunch were 33% less likely to develop T2DM
Black with or without sugar (reqular or sweetner)

1.AmJClin 5/2012 Mekary et al. Eating patterns and t2DM in men.

|l Early Detection?



| Referral for “funny macula™

43yo referred for “funny looking” macula
HHx: No disease to report
OcHx: Wears glasses
Fam Hx: Mother with T2DM
Exam:
VA: 20/20 Pupils, motility, VF: Full
Ant seg Normal

Post pole: see images

What do you think?

10/24/2017
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Further information

= Further History: "I get up 3 times a night to
get a drink and pee” "l am hungry and eating
all of the time”

= Last visit to any doctor: 2 yrs for eye exam.
Last MD/physical: >2 yrs, and don't really
have a PCP

= |n office Aic:

>13!

What next?

Impressed on pt the importance of care!
Called and made appt with a new PCP
Gave her resource materials

F/u w pt after PCP appt
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The Challenge for 0OD’s in
Diabetes Care...

Diabetes

W Lifetime risk of DM for Caucasian individuals
bornin 2000 is 32.8% for males and 38.5% for
women (approx 20% more for hispanic)

B DM affects approximately 1:16 Americans, and
approx 1/3 to 1/2 unaware they have DM

B NPDR may predate diagnosis of Type 2 DM by 6
years and detected in >20% at diagnosis

B BMI and weight are major risk factors: for every
increase in wt by 1kg, increase risk by 4.5%

B Obesity by BMI is well over 20% in the US

10
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Diabetes

I Type 1 (previously insulin dependent)
Only about 5-10% of diabetes cases*
B cell destruction leads to absolute insulin deficiency

Glucose stays in blood since can not enter insulin
dependent tissues

Type 2 (previously non-insulin dependent)

Peripheral insulin resistance, maybe relative insulin
deficiency or secretory defect

Treatment to decrease hepatic glucose production
&/or decrease peripheral insulin resistance

May become insulin dependent

I Who Gets Diabetes?

B Genetics with Type 2
If 1 parent with T2DM, then 50% likelyhood
If 2 parents with T2Dm, then 80%

B Genetics with Type 1

If 1 parent with TaDM, then 10% likelyhood*
If 2 parents with TiDM, then 20%

11
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Slide 24

G2 Jeffry Gerson, 5/30/2007



B BMI classifications:
Normal: <25 kg/m?
Overweight: 25-29.9 kg/m?
Obese: >30 kg/m?
B Waist circumference classifications:

Obese: >88 cm (34.6 inches) women & >102 cm (40.1 inches)
men

Normal: <88 cm women & <102 cm men

W Increased BMI and waist circumference are both
associated with decreased insulin sensitivity, higher
glucose and triglycerides

Obesity - Classic Definition
e BMI>25  overweight
* BMI > 30 obese
s BMI>35  severely obese
* BMI > 40 morbidly obese
e BMI > 45 super obese
 BMI > 50 super morbid obese

* BMI>70 mega-obese

10/24/2017
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HIIDiabetes

Testing

Should be more frequent if obese, family history, birth to
large baby, hypertensive or dyslipidemia, ethic groups
(hispanic, african american),

Diagnosis
Fasting BG >125mg/dI*

Symptoms + casual BG >20omg/d|
2 hour BG >200mg/dl during OGTT

Aicover 6.5%
Repeat test to confirm

A1C for Diagnosis

= ADA, EASD, IDF expert panel recommends
HbA1c now be used as front-line test for
diabetes Dx

= HbA1c > 6.5% diagnostic for DM

= HbA1c of > 6% but < 6.5% diagnostic for
pre-diabetes

14
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Natural History of T2DM

Insulin Resistance

N
Post-Prandial

Hyperglycemia
(IGT) \y
Fasting ——
Hyperglycemia

(IF6)

Insulin Deficiency

Time & Hyperglycemia

l I test in my office, do you?

Are there potential positive ramifications?

What about potential negative ramifications?

What about false sense of security by a "good” test
result?

Can my/your BS testing replace that of PCP (care)?

Must be prepared to discuss findings with
patient and relay to PCP

Can testing in your office make a difference?

15
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What does Alc mean to your
patients?
= Likely not much

= When did they have it done last? What was
it? What is it supposed to be?

What SHOULD Alc Mean?

"QUALITY OF
LIFE!!

16



Besides blood testing, are
there other ways we can
definitively diagnose
diabetes?

Diabetes Diagnosis in the ECP’ s Office

® Measurement of fluorescence (AGEs) in the lens
is a biomarker of long-term glycemic stress

* The ClearPath DS-120 is
designed for early detection of DM
by patient comparison with age-
matched norms

» Superior accuracy to blood tests
* FDA clearance 2/2013

10/24/2017
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HIIYou never know..

B Diagnosed with
T2DM 2 wks ago

M Vision not good,
Endo said due to BS
fluctuation

B 20/50

And today....

18



| Treatment goals per EASD/ADA

= Not "guidelines” as are to algorithmic
Individualize glycemic targets
Lifestyle and education are foundation of tx
Metformin 1,
Then add w goal of minimizing AE’s
Ultimately, insulin if needed
Involve pt in decisions: values

Comprehensive cardio. risk reduction

bt AESDA and ADA position, as published: Diabetes Care 2012;35:1364-79

Impact of lifestyle intervention or
metformin on diabetes*

N = 3234, no diabetes Placebo

Age 50 P
207 Ibs

Glucose 107 Metformin
131% <0.001

S B P29 1 PN

The DPP Ten Years Out.:

+ 38% reduced risk of with lifestyle modification
*17% reduced risk with metformin

Lancet 2009, October 29

St~——7T—7 T 1T T T T T

0 05 10 15 20 25 30 35 4.0

Year

DPP Research Group. N Engl J Med. 2002;346:393-403.

10/24/2017
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| Are you surprised to know..

= Exercising in small amounts may be better than
doing more when it comes to prevention
1 2/3 min per ¥2 hour better than 3ominutes at beginning
of work day: lower post-prand *
= Marijuana may improve metabolic markers?

Current and previous users had 16% lower fasting insulin
and 17% less insulin resistance (and smaller waist
circumference

NO DOSE RELATED RESPONSE FOUND! (sorry)

AJ Clin Nutr 7/13. 2. Penner, E. “Impact of Marijuana on

Hemoblobin A,c

B Importance of A1c
monitoring

W Critical to disease control
and prevention of problems
B Newly accepted for Dx
B Does a patient know their
last reading?
Good, bad, or worse response
B |n office testing

WA CACW.COM

B POC is more impactful?

10/24/2017

20



10/24/2017

Diabetes Control and Complications

Trial & UK Prospective Diabetes Study
B DCCT reported relationship of
A1C and avg. Glucose

%HbA1C* Avg Glucose (mg/dL)
4.0 60

5.0 90

Pts randomized to conventional
or intense control

Showed slower progression for
intense control group
For those with no NPDR at start,

if intense, then 76% less devel. 6.0 120
of retinopathy 70 150

If A1c down by 2%, PDR would 8.0 180
decrease by 50% 9.0 210

Decrease in A1C by 1 %: 10.0 240

1% decrease in Ml 11.0 270
12% decrease in stroke Control group in DCCT: 9-10%

37% decrease in microvascular dz Strict control group: 7%
21% decrease in any DM endpoint

10 years after DCCT?!

Remember: In DCCT, pts with lower Aic, did better,
and had less complications

10 yrs later A1c was 8.07% vs 7.98% in the groups

Prevalence of retinopathy progression or PDR less in
intensive group after 10 yrs (24 vs 41% & 6.5 vs 19%)

Other studies have confirmed retinopathy linked to
initial BS control?

Similar effect seen in neuroathy and albuminiria

Metabolic memory appears to last 10 years, but may
wane at some time

Prolonged Effect of Intensive Therapy with T DCCT group. Arch Ophth 12/08. 2.

21
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| 18 yr update

18yrs after DCCT, Intensive control group still
lower complications but SAME current A1ic

“The HbA,. matters today, tomorrow, and for
many, many years to come. It matters.”

DCCT/EDIC biostatistician John M. Lachin, ScD
Remaining differences:

Retinopathy: 46%

Cataract: 48%

RD or Vitrectomy: 44%

CV:33%

Fatal cardio event 31%

Diab

I Diabetic Retinopathy

Virtually 100% of people with diabetes have at
least NPDR within 20yrs of diagnosis

Up to 20% of newly diagnosed T2DM have
NPDR at diagnosis

Major cause of vision loss is CSME

Today's treatment based on ETDRS

Should the standard shift to more modern
treatment?

22
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Individualized Risk Assessment for
Sight Threatening Diabetic Retinopathy

» Risk calculator for STR (PDR and/or CSME)
based on a few simple inputs
DM sub-type, gender, age, HbA1c, SBP,
presence of NPDR
» Generates annualized risk for developing STR
= Excellent predictive accuracy when compared to
outcomes from the Danish Diabetes Cohort

(n=5199 followed for 20 yrs)
Diabetologia. 2011 Oct;54(10):2525-32.

www risicisfoptometry

23
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More to Retinopathy than

Retinopathy

B Retinopathy predicts CV mortality and coronary
heart disease (CHD)*

PDR>NPDR>no retinopathy in likely CVD and CHD
mortality, and women>men, especially in NPR

In women, PDR yields nearly 5x risk of CHD death!

Independent of smoking, HTN, Cholesterol, HDL,
duration-or control of DMor proteinuria

im Retinopathy predicts stroke rate?
Those with DR have 2.34x risk for ischemic stroke

Independent of smoking, cholesterol, insulin use, htn..
1. Diabetes Care. Feb. 2007;30:292-99. 2. Cheung et al-Is DR independent riskfor

stroke. Stroke. Feb 2007

Depression and diabetic
retinopathy

Study of 2350 pts over 5 years: looking for correlation
of depression and DR
Pathways Epidemiologic Study and assessed their levels of
depression using the Patient Health Questionnaire-g (PHQ-9)
Found that worse depression correlated with more DR
Controlled for obesity, smoking, sedentary lifestyle & A1c
22.9% of those with major depression developed DR
19.7% of those w/out depression developed DR
A sptincreased correlated with 15% increase in DR cases
o-4normal 5-9 mild 10-14 moderate 15-20 major 21-27 severe

eu N, et al. Depression and incident DR:a prospective cohort study. Gen Hosp

24



| Is Brain Health in the
Eye of the Beholder?

= Can retinopathy gauge cognitive function?

= Screening for retinopathy may be valuable
predictor Womens Health Initiative Memory Study
(WHIMS)

>500 women >65yo w baseline fundus photo and

cognitive testing over time

Women w retinopathy performed worse on visual and
nonvision-dependent tests of mental ability

Pts w retinopathy had 47-68% more ischemic volume

Conslusion: Retinopaty is vascular, brain ischemia is
vascular: therefore related and related to cognitive

Diabetic retinopathy

Prevalence
DR in USA 2005-2008 » 28.5%0DR 4.4%VTDR

National Health and 1.5% PDR and 2.7% CSME
Nuritional Examination Higher in Hispanic and AA
VTDR > if >65y0

Survey (NHANES)
Published JAMA 8/2010

Looked at 1006 individuals
with DM (A1c >6.5%)

and insulin use
EgszTDRVSPDRVS 21% of those in NHANES wit]

Extrapolate: 3.8% of US DM were undiagnosed
has DR and .6% VTDR!!!

DR more if on insulin
>DRif >A1c, HTN, duration

10/24/2017
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m Mild
At least 1 ma
B Moderate

Hemorhages &/or ma’s
(2A), CWS, orVB(< 6B) or
IRMA (<8A)

B Severe

4/2/1 (Heme, Beading,
IRMA)

15%to PDR in 1yr**
B Very Severe

2 or severe findings
without neo.

45%to PDRin1yr*

Microaneurysms: What

can they tell you?

= MA turnover in the macula may predict CSME

410 pts over 2 yrs measured for MA turnover and
ultimate development of CSME

Low MA turnover had 95.9% negative predictive
value for CSME

Turnover rate in CSME was >2x

~* Only othersignificant predictor was baseline

- Ribeiro et al. MA Turnover and ESME in NPDR.

26



ACEIs for Retinopathy

= Previous analysis demonstrated 65%/70%
less DR progression with use of

enalapril/losartan in pts with T1DM neng s
Med. 2009 Jul 2;361(1):40-51.

= Analysis of the ACEI captopril shows a
40% decreased risk of DR progression
and 30% less DME by OCT in pts with

T12DM
ChinMed J (Enal) 2012 Jan;125(2):287-92

10/24/2017
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Macular Edema

W 3 classic criteria*

Thickening <1/3DD from
center of macula

Heme/exudate with
thickening of adjacent retina
<1/3dd from center of macula

Thickening >1dd size within
1dd center

B Current treatment: Anti-
VEGF (often with laser)

B |nvestigational treatments
B Failed treatments (steroid)

10/24/2017
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Why talk about CSME
|

B Isit a rare complication?*
955 subjects dx before 30yo
25yr cumulative incidence was:

29% for ME
17% for CSME**

Higher incidence in males, more severe DR, higher A1c,
proteinuria, Higher BP

Risk seemed to slightly decrease at end of study
WHY?

B By the way, still treated with traditional laser...no
better vision with micro-pulse laser2

HIIDiabetic
Retinopathy/Maculopathy and OCT

W Tissue thickening

W Cystic changes

B Disruption of NFL

B Monitor efficacy of Tx.

Pre Treatment

4 days s/p injection

29



What about oral
Tx for DR

Fenofibrate (Tricor)?
As part of ACCORD-EYE and FIELD, looked at 11,400 Dm
14 fenofibrate +/- statin

Presence of Fenofibrate reduced progression to need laser by
31% (PRP or focal)

Stronger results in those w existing DR than w/out
NNT w retinopathy: FIELD: g ACCORD: 14 (s ret: 333/500)
i Minocyline
2012 ARVO paper? reporting improvement in DME w 10omg BID
+5.8 letters and 7% decrease OCT in 6mos (n=5)

Previous studies in animals and some human showing efficacy
Fenofibrate for DR. Wong et al. AJO 7/12. 2. Minocycline for DME. Cukras et al. ARVO 2012.

[ Oral Therapy for Prevention of DR

is a Hot Topic
= ACEIs/ARBs — appear to reduce DR progression

= Fenofibrate (Tricor®) — approved for T2DM with
early NPDR in Australia

= L-DOPA (improved vision in mice using
OKN drum) J Neuroscience Jan 2014

= Tetracyclines (inhibit MMP-9) may improve
CSME and FDT perimetry

Invest Ophthalmol Vis Sci. Jun 2012; 53(7): 3865—3874
JAMA-Ophthalmolk-2014-Maré.

10/24/2017
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What about oral supplement?

= What would be in an ideal oral supplement for
diabetes?
Vitamin D
Lutein / Zeaxanthin
Pycnogenol
Benfotiamine
= DiVFuSS Study

Dr. Paul Chous

Stable retinopathy, but improvement in systemic
biomarkers and symptoms

= CRP, TNF, contrast, MPOD, glare ,PN pain score

Diabetic retinopathy:
some real numbers

= Pooled analysis from almost 23k w DM
34.6% prevalence for any DR '
6.96% for PDR
6.81% for DME
10.2% for VTDR

All DR end points increased with DM duration, A, & BP
Higher in people with TiDM compared w T2DM
Worldwide: 93M w DR, 17M PDR, 21M DME, 28M VTDR

Yao et al. Prevalence of DR. Diabetes care 3/12
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DRCR.net  2yr f/u

= Lucentis + Laser vs steroid + laser vs laser
Improvementin VA at yrs

Lucentis + prompt +3.7

Lucentis + deferred  +5.8

IVTA + Laser -1.5
Lucentis grps injections: 2 & 3

[ ]
Lucentis grps improvement: 29% >15ltrs

HCR.net: Elman et al. 2yr Ranibizumab vs others for DME. Ophth 4/11

| Previously Approved

Lucentis approved for use in diabetic macular
edema: August 2012

Now it is official...it works for everything

But, will it cause strokes?

Comparison of stroke rates in
Ontario unchanged in retinal Dz pts
w Lucentis/Avastin use

32
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| How do you know if a drug
works?

When Wall Street likes the company

|l More Eylea for DME

Eylea (Alfibercept) superior to laser for DME
2 parallel Phase Ill studies: VISTA-DME and
VIVID-DME at 127 centers and 865pts

Mean gain at 1 yr of 10.5-12.5 letters vs only
+.7 avg in laser groups

Protocol was 2mg monthly x5 then either g1
or 2mos and will follow for 3 yrs

33



| What anti-VEGF is Best for
DME ?
= Avastin, Lucentis & Eylea have not been
studied head-to-head (a la CATT)

= Qutcomes appear comparable by 15 RCTs
and 8 observational studies, but evidence for
superiority is insufficient

= Cost-effectiveness is best with Avastin

= Adverse events with Avastin are under-
reported

Int J Technol Assess Health Care. 2013 Oct;29(4):392-401

Eylea in Diabetes: Newest

Wlapproval
= DaVinci study: change in vision at 24 and 52 wks
n=221w center involved DME

= 5 groups: .5mg q4wks vs 2mg q4wks vs
2mgq8wks vs 2mg prn vs macular laser

= At 52wks, laser: -1.3letters, and all VEGF-TRAP
groups gained from 9.7-13.1 (2mgqs4)

PRN group got 7.4 injections over year

More than 3x decrease in
macular thickness in
VEGF-TRAP group

1 yr DaVINCI trial. Do et al.

10/24/2017
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| Latest on Eylea

100 week results:VIVID and VISTA

Eyelea q4wks vs g8wks vs laser

Improve 15 letters: 38 vs 33 vs 13%

Lose 15 letters: 3 vs 1 vs 10%

Most frequent ocular adverse: cataract: 2.4 vs 1vs .3%

H Down side: Thromboembolic events: 4.2 vs 6.4%, and
Vascular death: 1 vs 2%

Brown et al. Eylea for DME. Ophth 10/15.

| What is

=protocol

35



Protocol T — Published Results

= Aflibercept yielded 5-7 additional ETDRS
letters compared to bevacizumab &
ranibizumab when baseline VA was
20/50 or worse
Fewer pts needed rescue laser
1 fewer injection

= Few adverse events in all 3 groups

No difference for serious events,
hospitalization or death

= Still only 1-year data

10/24/2017
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Time to Swith It Up?

DME patients unresponsive to Avastin
and/or Lucentis were switched to Eylea
Retrospective analysis

Mean of 90/120 micron decrease in CFT
at 1 and 5 months follow-up (p < 0.001)

VA improved 2.5 ETDRS letters on
average (p =0.04)

n =19 subjects/21 eyes

10/24/2017
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igh Intensity Interval Training

I (HIIT)

= Alternating short bursts of all-out work with
periods of rest

= Interval periods & duration vary

= Wingate Protocol
30 seconds max effort (go% Vo2)
4 minutes recovery
4-6 X per session, 3X/week
JStrength Cond Res. 2012 Oct;26(10):2866-71

HILT

» Reduces abdominal & total fat

= Improves insulin sensitivity

= Burns more calories, increases HDL & post-
exercise metabolic rate > steady state exercise

= 100 seconds Q 30 minutes results in better
fasting glucose than 30 continuous minutes of
medium intensity exercise

AJClin Nutr7/13

10/24/2017
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Improving Cardio-respiratory Fitness
in Patients with Metabolic Syndrome

10/24/2017
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Portion Control

L Breakfast size matters?
13 wk study of larger breakfast vs smaller
Study group: T2DM OW or obese

Greater reduction in A1c & SBP along with less DM meds
needed and longer satiety with larger breakfast with
more protein and fat

Meal content more important than frequency?
Metabolic profile unaffected by 2 vs 5 meals/d
However, less fullness and more hunger in 2/d group

H. Rabinovitz,et al.. Big breakfast rich in protein improved glycaemic control and satiety feeling in adults w
e - - fron - : -

ghjatmeatfrequency on metaoolcprofite ana energy-expenanure

Power of Cinnamon
I
10 RCT’s looked at in meta-analysis

doses ranged from 120 mg/d to 6 g/day for 4 to
18 weeks

Decreased levels of FPG, total cholesterol, LDL-
C, and triglycerids

Increase levels of HDL-C
HOWEVER: No affect on Aic
Drawback: not standardized doses

inType 2 Diabetes: An Updated Systematic Review and Meta-
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N3 ,
aomed)V9Not all fruits
"aar i created equal

>185k health professionals followed for incident
DM and over 12k developed DM

HR for DM: every 3 servings/wk of total whole

fruit consumption was 0.98

HR for fruit juice: 1.08

Best: Blueberries: .74 Worst: Cantaloupe 1.10
Grapes and apples also very beneficial

i
Maybe due to the difference in fiber, antioxidant,
or phytochemical content

I

aki |, et al "Fruit consumption and risk of type 2 diabetes: results from three prospective longitudinal cohort
Hies" BMJ 2013,347:f5001.

”"Diet soda....

66,1288 women monitored x16yrs
Diet drinkers drink more (1.6vs2.8)

Higher risk of developing DM in “light”
or “diet” drinkers: 59% higher if
1.5L/wk

May be due to Aspertame causing
increase in glycemia and insulin levels
(than sucrose)

Overall increase in sweet cravings

10/24/2017
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HIIAlcohol...not all bad

= Alcohol use may help reduce
incident DM
82k nurses followed over 26 years
6950 cases of incident diabetes

Although glycemic load on its own increased incident
diabetes, alcohol intake attenuated it:

1.29x for 5-5g/d
1.34x for 5-15g/d
99X fo >159/d **same relationship nottrue with glycemicindex

Assoc of GL and alcohol w T2DM in women. Mekary et al. Am J Clin Nutr. 2011 Dec;1525- 32.

| Vitamin D and Retinopathy

Mean Serum 25-OH vitamin D (ng/mi

DM (n=123) 22.9
No DM (n=98) 30.3

DM without DR 23.2 ﬂ .

DM with NPDR 21.5

2

DM with PDR 18.0

44% of pts taking a multivitamin were vit D insufficient
83% of pts not taking a multivitamin were insufficient

American Academy of Ophthalmol:
Abstract PO223. Presented October 17z, 2010.

10/24/2017
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So, might there be a need

for supplementation

= |deally something that doesn’t have affect on
A1c

= Can potentially improve/prevent retinopathy
= Have other potential benefits

= Ohyeah....and be safe

10/24/2017
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|| AMD Supplementation as a Working
Model

e Numerous studies show beneficial effects of
micro-nutrient supplementation in Age-
related Macular Degeneration

e Reduced risk of progression to advanced
AMD

e.g. AREDS, AREDS2

e Improvements in Visual Function
e.g. LAST, LUNA, CARMIS, ZVF Study

10/24/2017
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What Causes Diabetic Retinopathy?

 Hyperglycemia
 Hypertension
 Inflammatory Dyslipidemia
» Oxidative Stress

* Release and Suppression of
Growth Factors

« Hormonal influences
» Apoptosis
« Up-regulation of inflammatory cytokines

Diabetes
h *
Hypertension l S
yslipidemia
Hormones

Cortisol

Growth Factors
TGF PDGF  BDNF

AGEs "
1F VEGF | pepF RELL AN Hyperglycemia |

hMitochondrial ROS

" Hexosamine L AGES_

\'\ a2

Apoptosis Inflammation
RGCsl/Inner Retina NFkB
Capillary Endothelium TNF-a, IL-6, MMP, kallikrein, ICAM

Diabetic Retinopathy
BRB Breakdown
Hypoxia/Neovascularization
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Zeaxanthin & Lutein

® Higher serum ratio of non-provitamin A
carotenoids:pro-vitamin A carotenoids is associated
with a 2/3 lower risk of any DR

e MPOD is lower in diabetes and lower still in DR

® L/Z supplementation increased MPOD and improved

VA ,contrast and foveal thickness in NPDR patients

IntJ Ophthalmol 2011;4(3):303-6
i BrJ Nutr 2009 Jan;101(2):270-7.

e | uytein reduces nfKB & increases BDNF
e Zeaxanthin reduces VEGF and ICAM-1

xp Biol Med 2011 Sep 1;236(9):1051-63.
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Key Messages
[

MPOD is lower in patients with diabetes and
lower still in patients with diabetic
retinopathy

Higher serum Z/L is associated with 2/3
lower risk of developing type 2 diabetes and
early NPDR

ECPs should measure and
optimize MPOD in our paients
with and at-risk for diabetes

Vitamin D

e Vitamin D deficiency and insufficiency are
associated with diabetes and retinopathy in both
Ta2DM and T2DM

¢ Retinopathy severity is associated with worsening
serum vitamin D status in T2DM

* Down-regulates nfKB, TNF-alpha & inhibits
neovascularization independently of VEGF

¢ |Inhibits foam cell formation

-Endocr Pract 2012 Mar-Apr;18(2):185-93 Clin Biochem 2000 Feb;33(1):47-51

Diabetes Care 2011 Jun;34(6):1400-2 JImmunol 2012 Mar 1;188(5):2127-35
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Pycnogenol French Maritime
I Pine Bark Extract

» 30+ RCTs showing health benefits, including 4
showing lower A1c, oxidized LDL-C & BP

Reduced retinal edema & improved blood flow
in NPDR

JOcu Pharmacol Ther. 2009;25(6):537-40

Inhibits nfKB, VEGF

Inhibits ACE/eNOS to lower BP

Inhibits MMP-9 to reduce capillary leakage
Lowers post-prandial glucose spikes

Inflamm. 2006 Jan 27;3:1) J Ethnopharmacol. 2011 Jan 27;133(2):261-77

”" Benfotiamine Fat Soluble Thiamin
(vit B1) Analog

= Normalized activity in polyol, hexosamine, AGE,
pathways in T1DM

Diabetologia. 2008 Oct;51(10): 1930-2

= Totally prevented diabetic retinopathy in an
animal model

» Normalized 4 major pathways of biochemical

insult due to hyperglycemia (polyol, PKC,
hexosamine, AGE)

= Blocks pericyte apoptosis due to hyperglycemia
Nat Med. 2003 Mar;9(3): 294-9

Diabetes Metab Res Rev. 2009 Oct;25(7):647-56

10/24/2017

48



10/24/2017

Hyperglycemia

r TMitochondrial ROS ﬂ

—

Test Formula

® Zeaxanthin & Lutein e Curcuminoids

® Benfotiamine

® Alpha Lipoic Acid * Grape Seed Extract
e Vitamin D e CoQ1o0

® N-Acetyl Cysteine

e \VitaminsC& E ® Zinc Oxide

* Mixed

_ ® EPA/DHA
Tocopherols/Tocotrienols

e Pycnogenol
® Resveratrol =

® GreenTea
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Supplementation with Test Formula
prevented diabetes-induced retinal

dysfunction
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W2 WTIH DIVBELE2 WErTTIN2S

Diabetes Visual FUnction Supplement Study

= 6 month placebo-controlled RCCT of
adults with T1IDM or T2DM > 5 years

= With and without retinopathy

= Daily use of a novel, multi-component
nutritional supplement

= CSF, MPOD, color vis., macular perimetry,
OCT, A1lc, lipids, 25(OH) vit. D, TNF-a,
hSCRP, DPNS score CIinicalTriaIs. ifier:

51



10/24/2017

BritJ
Ophthalmol
E-published June
18, 2015

DiVFuSS Results
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Mean Change/SD in visual function measures, serum lipids,
hsCRP, TNF-a, glycohemoglobin, foveal thickness and
symptoms of diabetic peripheral neuropathy with 95% p-Values

A from baseline Suppl w. Plac p-Value

Color Error Score  -20.55+24.37 +7.5+22.01 <0.0002
5-2 MD (db) +2.78+9.83 -0.75+0.98 <0.0001
MPOD (du) +0.09+0.05 -0.01+0.03 <0.0001
LDL-C (mg/dl) -7.61+16.08 +0.82+10.1 0.01

HDL-C (mg/dl) +3.82+6.24 -1.61+5.31 0.0004
TGs (mg/dl) -10.46+28.48 +2.39 +11.56 0.01
hsCRP (mg/L) -2.14+3 -0.28+1.83 0.01
TNF-a (pg/ml) +0.78+5.04 +0.56+2.79 0.88
HbA1c (%) -0.1+0.4 +0.1+0.4 0.06
Foveal Thickness 2.66+11.25um 0.34+3.48 um 0.35
DPNSS -30.7% +10.7% 0.0024

Summary of Findings in Humans

¢ DiVFuSS formula significantly improved visual
function, including contrast sensitivity, visual field
sensitivity and color perception

* DiVFuSS formula significantly increased MPOD

* DiVFuSS formula significantly reduced hsCRP and
DPNS scores, and improved blood lipids

* Formula had minimal positive affect on A1c

* NO adverse events occurred during the study

10/24/2017
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HIISome of this too impractical?

B Visual impairment in Diabetes?

Vision Impairment (<20/40) is more common in people
with diabetes than those without (11.0 vs 5.9%)

Patients with VI and DM, approx 70% correctable!

Bottom Line: Don't Forget The Basics!

Il Conclusion

M Diabetes is reaching epidemic proportions
M Early detection is crucial!

M Eyecare is at the leading edge of diabetes
care

B New treatments are improving care: both
systemic and ocular

B Multidisciplinary approach critical

B Be a resource...
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Resources

B www.diabetes.org
B www.diabetes.com

B www.diabetesincontrol.com

B www.diabeticeyes.com

“Diabetic Eye Disease...” by
Paul Chous, O.D.

B www.ndep.nih.gov
B Endocrinologist

10/24/2017

56



HIITelemedicine

DR can be graded accurately through
teleretinal exam/imaging
Good agreement between trained observers?
In particular, non-mydriatic widefield imaging is
at least as good as dilated ETDRS imaging?

Automated systems can be very
helpful/accurate and potentially less expensive

to use and still take the images needed (to be
read by trained observer)3

Jerry Cavallerano is an OD at Joslin center for
Diabetes as part of Harvard School of Medicine

1. Cavallerano J et al. Diabetes Care 3/2012 2. Cavallerano J, et al. Am J Ophth g/2012 3.
Maker, Cavallerano et al. Diabetes Technol Ther. 2012 Jun;
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HIIGet Sociall

= >1000 DM patients 18-70yo

= 61% of pts that died over 6yrs were among the 20%
most socially deprived: lower quality of life (income,
employment, health, skills, crime, living
environment, housing)

Those in highest quartile of deprivation up to 5x
mortality!

Those that died were 50% less social
Stronger association than duration of DM

"Age, glycaemic control and social deprivation predict 10-yr mortality in UK

| Oh, the joys of parenthood

Data obtained from >5100 TaDm from Finnish Diabetes
Epidemiology Research International cohort presented
at EASD

People w DM higher mortality than those w/out
DM pts with at least 1 child had lower mortality than

those w/out children: stronger affect in women

More children generally lowered mortality

Possibly due to better educated about health or more
motivated
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| Be Careful Who You Marry!

= |f one spouse has T2DM, the other spouse’s
odds for developing T2DM are elevated 26%

= Analysis of 75,000+ couples

BMC Medicine, January 2014

= |fa parent has T2DM

the risk is 50% per offspring ........
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