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1[CJ] Diabetic Retinopathy
Joseph Pruitt, OD, MBA, FAAO

Riverside-San Bernardino County Indian Health, Inc.

2[CJ| Statistics
® | eading cause of blindness and low vision in ages 20-74 in the US
)]

@ 86% of individuals with type 1 diabetes and 40% of type 2 have some form of clinically

evident retinopathy
‘®
@ Accounts for 12% of all new cases of blindness every year
°
® Prevalence increases with the duration of the disease
©50% after 7 years and 90% after 17-25 years
3[CJ] Retinopathy Risk
4{CJ] Retinopathy Risk
5[]
Risk Factors for Retinopathy

@ Long duration of diabetes

® Poor metabolic control

® Pregnancy

® Hypertension

@ Renal disease

@ Other:
Obesity
Hyperlipidemia
Smoking
Anemia

6{) Vision with Diabetic Retinopathy

of Diabetes
® Fluctuating vision
®Secondary to fluctuating blood sugar
@ Blurred vision
eaddition of diabetes meds (gradual onset)
e®Macular edema (gradual onset)
e Diabetic optic neuropathy (sudden onset)
® Diplopia
OCN III, IV, VI palsies
® Floaters
®Vitreous hemorrhage
®Retinal detachment
® Asymptomatic
8{CJ] Non-retinal ocular sequelae
® Optic neuropathy

®Edema to optic nerve

°

e®Sudden onset of blurred vision (one or both eyes)
® .



Pl

®Generally spontaneously resolves over a few months with mild long term consequence
e
9 Non-retinal ocular sequelae
10{&| Non-retinal ocular sequelae
@ Cranial Nerve Palsies

e Sudden onset of diplopia (may manifest in certain gazes only)
° .
®Generally spontaneously resolves over a few months
°
11{CJ] Non-retinal ocular sequelae
12[F1 Non-retinal ocular sequelae
® Cataracts
°
® Major cause of decreased vision

®Cataracts tend to develop earlier and progress more rapidly in persons with diabetes
®
@ Cortical and Posterior Sub-Capsular Cataracts incidence slightly higher in persons with
diabetes
]
®Type 2 diabetes especially associated with Nuclear Sclerotic
°
13(E2] Non-retinal ocular sequelae
| Non-Retinal ocular sequelae
@ Fluctuating vision
®Fjuctuating blood sugar
®Secondary to transient sorbitol influx into the crystalline lens
®Increases near-sightedness :
® >250 mg/dl
o Can fluctuate over-a period of minutes to days
®Generally wont prescribe glasses until blood sugar is stabilized
eReturn in 1 month ‘
e Addition of sulfonylureas
eUnknown mechanism
e Shifts towards far-sightedness
®| asts ~6 weeks, Will eventually return to baseline
15(J] Diabetic retinopathy Pathophysiology Overview
Accumulation of sorbitol destroys pericytes
(supportive cell in capillary walls)

As the pericytes die, capillary endothelium becomes compromised

Vascular leakage of blood, lipid and protein.
U U

Retinal edema Vascular Insufficiency
(exudates) ‘ U
Capillary Non-Perfusion

Retinal Hypoxia (CWS)
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Retinal, Optic Nerve and Iris Neovascularization

18{7)} Neovascularization

20(C1 Diabetic Eye Exam

@ Visual acuity

°

® Extraocular muscle evaluation (CN palsies)
° .

® Refraction (myopic shift or hyperopic shift)
°

® Slit lamp examination (check for NVI + Cataracts)
°

® Intraocular pressure (neovascular glc)

°

® Gonioscopy (check the angle for NV)

21 (] Diabetic Eye Exam
@ Binocular indirect ophthalmoscopy (periphery and posterior pole)

@ Stereoscopic indirect biomicroscopy
°

® Fundus Photography (document change)

If warranted:

® Fluorescein angiography (check for leakage)
® OCT (check edema or sub-retinal fiuid)

°

22|2]] Ancillary testing:

Fluorescein Angiography

23[0J) Ancillary testing:

Fluorescein Angiography

® Fluorescein is injected into the antecubital vein
® Photos are taken at about 4 sec intervals.

® Shows the retinal capillaries

® good guide for laser photocoagulation of wet ARMD and retinal vascular diseases
24[]) Ancillary testing:

Fluorescein Angiography

25(C] Ancillary testing:

Optical Coherence Tomography

® Provides a cross-sectional image of the retina by projecting a pair of near infrared light

beams into the eye
°

® OCT measures the thickness of the retina, allowing for a quantitative approach to

following diabetic macular edema
°

® On-going trials investigating the relationship between OCT readings and visual acuity
26(]] Ancillary testing:

Optical Coherence Tomography




27[5| Before we get to the retina...
® Cataracts are a major cause of decreased vision

® Cataracts tend to develop earlier and progress more rapidly in persons with diabetes

°

° Cortlcal and Posterior Sub- -Capsular Cataracts incidence slightly higher in persons with. .
diabetes

° . .

@ Type 2 diabetes especially associated with Nuclear Sclerotic

28 [IJ Stages of Diabetic Retinopathy

(non proliferative diabetic retlnopathy)
® Signs
®Microaneurysms (MA)
®Dot/Blot hemorrhages
°
® Risks -
®5% risk of progression to PDR (neovascularization) in 1 yr
©15% risk of progression to high risk PDR within 5 yrs
° :
® Management
®Optimize glycemic control
e®Annual follow up
30[J] Moderate NPDR
® Signs
®Marked Hemorrhages/MA
® Cotton wool spots
¢Venous beading
®Exudate
°
@ Risks
©12-27% risk of progression to PDR in 1 yr
©33% chance of developing high risk PDR within 5 years

® Management
®Optimize glycemic control
#6-12 months follow up

&3] Severe NPDR

® Signs
®Marked hemes/ma in all 4 quadrants
®\/enous beading in 2 or more quadrants
®IRMA (Intraretinal-Microvascular Anomolies)

® Risks
©529% risk of PDR in 1 year
060-70% chance of developing Aigh risk PDR within 5 years

® Management
® Optimize glycemic control
eFollow up in 2-3 months
e Consider Fluorescein Angiogram to r/o subtle NV
®Trial PRP...?

32{0J} Mild NPDR
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33(0)

34(C]] IRMA and Venous Beading
35/CJ] Venous beading via FA
36|CJ) Cotton wool spots

37|

380

39(| Efficacy of tight glycemic control

® Intensive treatment to maintain blood glucose concentrations close to normal range has
been shown to decrease the risk of the development of diabetic retinopathy by as much
of 76%.
40(C1] Efficacy of tight glycemic control
Diabetic Control and Complications Trial (DCCT)

® To determine the effect of tight blood sugar control on retinopathy in persons with type
1 diabetes

® Progression of retinopathy was reduced by 60% with the intensive control group versus
standard treatment

® Additionally there was a 29% reduction in the risk of getting macular edema
41 Efficacy of Glycemic Control
U.K. Prospective Diabetes Study (UKPDS)

® Prospective study to determine the effect of tight blood sugar control on retinopathy in
persons with Type 2 diabetes '

°

® Every 1 point decrease in HgAlc = 35% risk reduction for retinopathy

°

® 25% Overall reduction in the risk for microvascular endpoints mcludmg the need for
photocoagulation

® Rapid control of long-standing poor control may accelerate progression of established
retinopathy over the 1st year

42(C]] Goals for glycemic control
® Recommendation is glucose levels as near to normal as possible
° _
43{C]] Goals for glycemic control
©® Now
®For a person not diagnosed with diabetes
® .
°
°
°
®For a person with diabetes
.
e
44(0] Blood pressure control
® Decreases the risk and/or the progression of diabetic retinopathy and macular edema
°
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@ Wisconsin Epidemiologic Study of Diabetic Retinopathy (WESDR) showed an association
between progression of retinopathy and a higher diastolic reading and macular edema

.

® UKPDS demonstrated that tight control of blood pressure (<150/85) reduced the risk for
photocoagulation and progression of retinopathy by 37% and 34% respectlvely
e Additionally there was a 47% reductlon in vision changes :

45{CJ] Serum lipid control

® Elevated serum lipid levels affect the severity of retinopathy by increasing the presence
of hard exudates and thereby increasing the risk of visual loss (ETDRS 22 and WESDR
VIII)

L .

® Patients with elevated total serum cholesterol levels or serum low-density lipoprotein
(LDL) cholesterol levels at baseline were twice as likely to have retinal hard exudates as
patients with normal levels

° .

® Severe hard exudates are the strongest risk factor for subretinal fibrosis and permanent
vision loss

°

® Risk for progression of retinopathy (total cholesterol)
023% increased risk if >200 mg/dl
©50% increased risk if >240 mg/dl

=] Proliferative Diabetic Retinopathy

(PDR)

® Signs _
eHallmark is presence of retinal neovascularization (NVD/NVE)
®New vessels are fragile and easily ruptured
®Vessels grow into the v1treous leadmg to vitreous hemorrhages

@ Risk
®75% risk of progression to high risk PDR within 5 yrs

@ Management

®Obtain retina consult within 2 weeks
@ Consider PRP (Panretinal Photocoagulation)

°
47@ Proliferative Diabetic Retinopathy (PDR)
® Affects 5-10% of persons with diabetes
°
® Type 1 at increased risk compared to Type 2 (60% after 30 years)
°
® NVD (disc), NVI (iris aka: rubeosis) or NVE (elsewhere), NVA (angle)
48[ Neovascularization of the Disc (NVD)
49[E3| Neovascularization of the Disc (NVD)
s0(=3] Neovascularization Eisewhere (NVE)
51{J] Neovascularization Elsewhere (NVE)
52(CJ] NVD and NVE via FA
53 [:[ Neovascularization with a Large Pre-retinal Hemorrhage
54/E7| Vitreous Hemorrhage
=1 Neovascularization of the Iris (rubeosis) ’
| The treatment: Laser Panretinal Photocoagulation (PRP)
® Goal is to eradicate neovascularization because of its potentially serious complications
(Neovascular Glaucoma, Retinal Detachment)
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® Mechanism: not well understood, destroy ischemic retina to get rid of neovascular
stimulus

@ Initial tx is 1200-2400 spots
® Median spot size (350-500 microns)
® f/u 4 to 6 weeks

@ Complications: decreased peripheral vision & night vision
57| Diabetic Retinopathy Study
® NIH sponsored clinical (1971-1975)
°
® PRP reduced the risk of severe vision loss
by 50%

e Defined high-risk proliferative diabetic retinopathy
58(3] Pan-Retinal Photocoagulation
59(=J) Post PRP ,
60(=)] Neovascular Glaucoma
® Mechanism:
® iris blood vessels grow into the angle, where the drainage system of the eye is.
e Qutflow of fluid is impeded and intraocular pressure increases, leading to glaucoma.
@ Management: Difficult!!! ‘
OPRP (regress NVI)
®Glaucoma meds (control IOP)
®Trabeculectomy: surgery to create new channel of fluid flow directly out of the eye
®Enucleation for blind eye with intractable pain not uncommon
61@ Neovascular Glaucoma
62[]) Retinal Detachment
New tlJLIOOd vessels can cause scar tissue to develop
Wﬂen it shrinks, it can pull the retina away from the back of the eye
Retinal
detachment

y

Tx: scleral buckle, cryo

63(CJ] Indications for Vitreoretinal Surgery
64| Indications for Vitreoretinal Surgery
Dense, persistent premacular hemorrhage
65(C3] Indications for Vitreoretinal Surgery
Progressive proliferation despite laser therapy
66(C]) Indications for Vitreoretinal Surgery
Retinal detachment involving macula
67{CJ] Diabetic Maculopathy
Three types
® Focal edema
@l ocalized edema near macula
°



@ Diffuse edema
®large area of edema in macula
°

@ Macular ischemia )
ecapillary non-profusion

68(Cd] Circumscribed retinal
thickening and associated
__ with circinate hard exudates
69(C3) Diabetic maculopathy with OCT
#| Diffuse Diabetic Maculopathy
4| Ischemic Diabetic Maculopathy
7| Early Treatment of Diabetic Retlnopathy Study
® NIH sponsored clinical trial (1979-1990)
°
® Studied moderate-severe NPDR and mild PDR with vision 20/40 or better
o ‘
® Defined CSME
®
® Focal or grid photocoagulation of CSME substantially reduces the risk of moderate visual
loss by clearing retinal thickening
. ,
® PRP causes a significant reduction in severe vision loss in patients with early treatment
°
73(&] Clinically Significant Macular Edema (CSME)
‘ Hard exudates within 500 um of center of fovea with adjacent thickening which may be
outside 500 pm limit

74{5) Clinically Significant Macular Edema (CSME)
75(E3| Clinically Significant Macular Edema (CSME)
® Focal Macula Laser (FML)
® 50-200 micron spot size
@100-500 mW power
00.1 sec duration
® Grid laser — diffuse treatment
® f/u 3-4 months
® Complications— paracentral scotomas, subretinal neovascuiar membrane, and misplaced
. laser spot
76|3| CSME
77|E3| Laser treatment of DME
3| Paradigm Shift
® Treatment of DME hinges upon anti-VEGF treatments
®Vaso-endothelial growth factor

® Currently, 3 agents FDA approved for DME:
®Ranibizumab (Lucentis)
e Afibercept (Eylea)
®Bevacizumab (Avastin)
79(E] Take home message
® Regular eye exams are an important part of care for your diabetic patient, at least in 1
year intervals.



°

@ If blood sugar control is out of control, refractions can be out of control!

°

® Studies have shown that a coexistence of poorly controlled hypertension and
hyperlipidemia can cause progression and worsening of diabetic retinopathy

10



Diabetic Retinopathy

Joseph Pruit, oD, MBA, FAAO

.Riverside-San Bernardmo County
Indian Health, Inc

Retinopathy Risk

Type 1 Dlabetes
Diabetes Duration " Risk of Retmopathy
10 years o 27%

.. .Greater than 10 years ) 71-90%
eater than 15 years . 78-97%

*50-60% will become -
proliferative

Risk Factors for 'Retihopathy

e Long duration of diabetes
e Poor metabolic control

e Pregnancy

e Hypertension

¢ Renal disease

e Other

Obe5|ty

" Hyperlipidemia
Srioking
Anem!a
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Statistics
e Leading cause of blindness and Iow vision m
ages 20-74in the US

e 86% of |nd|v1duals with type 1 diabetes and 40%
. of type 2 have some form of cllnlcally evident. :
retmopathy i

’  _. Accounts for 12% of all new cases of bllndness ; '

-évery.year

° Prevale ce mcreases wnth the duration of the
disease - :
e 50% after 7 years and‘90% after 17-25 years

Retinopathy Risk

- Type 2 Diabetes
Diabetes Duration - = Risk of Retinopathy .
At diagnosis L 20-39%
Greater than 4 years = . "¢ *4% progress to prolife}ative :
" 60-80%

*up to 20% progress to ‘
proliferative

Vision W|th Dlabetlc Retlnopathy

Vision with
diabelic telinopath

_—— S



e Secondary to ﬂuctuahng blood sugar ‘

-0 Blurred vision
‘o addition of diabetes meds (gradual onset)
‘Macular edema (gradual onset),
‘Diabetic optic neuropathy (sudden onset)

. Vitreous hemorrhage-
\etmal detachment
rmptomatic -

" Non-retinal ocular sequelae

* Non-retinal ocular sequelae

12

~ Non-retinal ocular sequelac
. e Optic neuropath
»e,Edema to op‘tic nen/e' ‘

o Sudden onset of blurred vrsron (one or
eyes) e

eneral spontaneously resolve ove
nths lild long term consequence

‘Non-retinal ocular sequelae

* e Cataracts

e Majorceuseof decrea

o. Cataracts tencl to develup earherand progress more rapidly-in
persons with dlabeles :

o Cortical and Poslenor Sub- Capsular Cataracts mcrdence shghlly» e

‘higher in persons with diabetes -

° _Tybe 2 diabetes especially.associaled with Nuclear Sclerotic




Non Retmal ocular sequelae

o Fluctuatlng vision
e Fluctuating blood sugar
o Secondary to transient sorbitol influx into the cryshllme lens
o Increases near-sightedness
o >250 mg/dl
o Can fluctuate over a period of minutes to days
. © Generally wont préscribe glasses until blood sugaris stalullzed

Nuclear Sclerotic
Return in.1' month

e

jon of sulfonylureas
known mechanism
o Shifts towards far-sightedness . ;
o Lasts ~6 we_éks, Will eventually reburn to baseline . .

Diabetic retinopathy : | Pathogen‘es'is‘ of Diabetic =
Pathophysiology Overview Retinopathy R

Accumulation of soibitol destroys pericytes
(supportive cell in capillary walls)

As the pericytes die, capillary enldjdthe]jum becomes compromised’

Vascular leakage-of blood, lipid and protéin.
U U

Retinal edema " VascularInsufficiency -
" (exudates) ' U -

e

. Basoment membrane--,
thickening

. Endothefial cell ~—---,

damage

3. R.B.C. changes-——--

4 Platelet stickiness -

Capillary Non-Perfusion
U

B

Retinal Hypoxm (CWS)

%E“
Increased

Retmal Optic Nerve and Iris Neovascularlzahon ' toss of perlcyles

Consequence's of Chronic B Neovascularization

Leakage o .~ Vasoproliferative factors (i.e. VEGF) theh_
Ratinl biood vessols TS formed and released

1

Retinal
neovascularization -

| . |

RS - © " - Retinal Neovascular
Detachment Glaucoma

13



* Diabetic Eye Exam

" VASCFORMATIVE
SUBSTANCE"
A

Proliferative reliropathy

Hypexic retlna

2 Dié:betic E'ye_E m

e Bmocular mdlrect ophthalmo op
: d postenor pole)

Anclllary testmg
Fluorescem Anglography

. Fluorescem [ mjected
into the antecubital vein

e Photos are taken at
about 4 sec intervals;

e Shows the retinal
capullanes

e good gtiide for laser
photocoagulatlon of wet!
ARMD and retinal '
vascular d:seases

14



Ancillary testing:
Optical Coherence Tomography
¢ Provides a cross-sectional image of the retina by

pro;ectlng a pair of near infrared light beams into
he eye

o OCT measures the thickness of the retina,
allowing for a quantitative approach to followmg
dlabetlc macular edema

. On ~omg frials investigating the relationship
een OCT readlngs and wsual acuity

Before we get to the retina...

e Cataracts are a major cause of decreased vision -

"o Cataracts tend to develop earlier and progress
more rapidly in persons with diabetes

 Cortical and Posterior Sub-Capsular Cataracts
incidénce slightly higher in persons with diabetes

‘e Type 2"dia5"etes especially associated with
Nuclear Sclerotic

Mild NPDR
(non-proliferative diabetic retinopathy)
e Signs

o Microaneurysms (MA)
o Dot/Blot hemorrhages

e Risks
° 5% risk of progression to PDR (neovascularization) in

Lo dyr
'0:15% risk of progression to high risk PDR within 5 yrs

" s Optimize glycemic control-
& Annual follow up

Ancillary testing:
.Optical Coherence Tomography

) Edmard s, Harknoas Eye tnstitute
& Calumbls University

Moderate NPDR

® Signs
o Marked Hemorrhages/ MA

e Cotton wool spots
o Venous beading
o Exudate

® Risks
© 12-27% risk of progression to PDRin1 yr -
* .0 33% chance of developing high risk PDR within 5
- years.,

- @ Management

o Optimize glycemic control
o 6-12 months follow up




fo Consider Fluorescelh Anglogram to r/ o, subtle
o Tiial PRP...2.

Moderate NPDR ous Beading

:_Venou's b_':e\ad_i‘n'g VIaFA |




Severe NPDR

Efficacy of tight glyCemic control

e [ntensive treatment to maintain blood
glucose concentrations close to normal

___ range has been shown to decrease the risk
-~ of the development of diabetic retinopathy-

by.as much of 76%.

Efficacy of Glycemic Control
U.K. Prospective Diabetes Study (UKPDS)

Prospective study to determine the effect of tight blood
csjugbartcontrol on retinopathy in persons with- Type 2
iabetes

Every 1 point decrease in HgA1c = 35% risk reduction

.. .. for retinopathy

5% Overall reduction in the risk for microvascular
. endpomts lncludlng the need for photocoagulation

Rapid control of long-standing goor control may
accelerate progression of established retinopathy over
the 1st year

Severe NPDR

Efficacy of tight glycemic control -

Diabetic Control and Complications Trial (DCCT)

o To determine the effect of tight blood sugar control on
retinopathy in persons with type 1 diabetes

o Progression of retinopathy was reduced by 60% w1th the
intensive control group versus standard treatment

. Addmonally thiere was a 29% reduction iri the fisk of
gettmg macular edema

Goals for glycemic control

e Recommendation is glucose levels as near to
normal as possible

It was not too long ago...

- Ideal control ‘Less than 7% :
i Acceptable Less than 8%




Goals for glycemlc co ol -

e Now T S
o For aj erson not dlagnosed wnth dlabetes

Serum lipid control-
e Elevated serum |Ipld levels affect the severity of -
retinopathy’ by increasing the presence of hard exudates:

" and thereby mcreasmg the nsk of vnsual loss (EmRszz and
“WESDRVHI) ‘

. Patlents wit elevated total serum cholesterol levels or

serum Iow-densuty lipoprotein:(LDL) cholestero! Ievels at

‘baseline were twice as likely'to have retinal-hard ~
-exudates as patients with-normal.levels

o Severe hérd exudates ‘are the: strongest risk factorfor .
subrelma brOSlS and permanent vision loss =

i RlSk for progression:of retmopathy (total cholesterol)
©.23% mcreased risk if >200mgfdl-- - :
& 50% inicreased risk if 240 mafdl

Proliferative Diabetic Retmopa
(PDR)

o Affects 5-10% of persons with diebetes

e Type 1 at increased risk compared to
Type 2 (60% after 30 years) ’

o NVD (disc), NV! (iris aka: rubeosis) or
NVE (elsewhere), NVA (angle)

.18

‘Blood pressure control

Decreases the nsk and/or the; rogressnon of :

- diabetic retmopathy and mac ar ecler_ne

" o Wisconsin Epldemlologlc Stu

- ‘Retinopathy (WESDR)showed :an association”’

"-between progression of retinopathy and a' h|gher '

iastolic reading andmacular -edema

UKRD demonstrated that: tlgh co:ll(t;ol of blood :

oiAddit nally there was a47% reductlon inv on
hanges ; .

Prollferatlve Dlabetu: Retl ‘opathy .. F

Neovasculanzahon of the DISC 4

NV D)




‘Neovascularization of the Disc
(NVD)

Neovasculariiation Elsewhere
(NVE)

Neovascularization with a
Large Pre-retinal Hemorrhage

19

Neovascularization Elsewhere
(NVE)

Pre-injection
P

NVD and NVE via FA

Late phase




' Neovasculanzatlon of

Dlabetlc Retmopathyl;‘Study

o NIH: sponsored clinical (197 5) L

Ce PRP reduced the rlsk of severe vrslon-loss

ative diabetic

Post PRP

Go Outco e

Persistent neovascularization - Regression of neovascularization
Hemorrhage Residual ghost vessels or

Re-treatment recrutred fibrous tissue

20

get rid of neovascular stim

ser-Panretina
.Photocoagulatlon (PRP)

Goal'is to eradicate neovascu rization because of its
i ( i S (Neovascular G ucom
Retrnal Detachment)

Mechanrsm: not well underst
tial tx is 1200-2400 sp

l\lle.di'an”Spo;t size (350:500:microns)

"o -iris blood vessels grow |nto th angle, where =

the drainage system of the eyeis.
o Outflow of fluid is impeded .and mtraocular

pressure increases, leading to- glaucoma : RS

) Management lefrcultl"
- o PRP (regress NVI)
~-o Glaucoma meds (control IOP)
o Trabeculectomy: surgery to create new
.. channel of fluid flow directly out of the eye:. -
o Enucleation for blind eye wrth mtractable paln
not uncommon ,

stroy ischemic retina‘to

10



Neovascular Glaucoma

Vitreous tilaclion
y . . on retina
NVA (Neovascularization of the

Early NVI Angle)

ward 3, Harknoss Eye Institute
"0 “Columbla Univarsity .

Indications for Vitreoretinal Surgery

~ Severe persistent vitreous hemorrhage

Indications for Vitreoretinal Surgery |ndicatio‘ns fbr Vitréoretina[ Surgefy:‘

Progressive
proliferation
despite laser
therapy

21

Retin‘al Detachment

New blood vessels can
" ‘cause scar tissue to -
develop
U ‘
When it shrinks, it can pull
the retina away from the
back of the eye

U
Retinal
detachment

" Tx:'scleral buckle, cryo

Dense, persistent premacular hemorrhage

:Retinal
'detachment
involving

‘macula

11




" Diabetic Maculopa

, Threetypesb '

o Focal edema
o Localrzed edema near macula

g lefuse edema
5. Iarge area of edema in macul

| Drabetlc maculopa y wrth OCT'v '5 © Difuse Diabetic Maculopathy

64.year old African
‘- American‘male.-
: Hrstory of diabetes for

Generalized leakage on’FA -
Tx: grid photocoagulation

Early Treatment of Dlab 'tlc
Retmopathy Study

“NIH sponsored cllnlcal tnal :

Studied moderale-severe NPDR and mild PDR wrth

vrsron 20/40:or better
. Def ned CSME

e Focal or gnd photocoagulatron of CSME X
" - substantially reduces the risk of moderate vrsual
e Ioss by cleanng retinal thickening
Macula appears relatively Caprllary non-perfusron on

“normal despite poor vision  FA. NOTX - ' PRP causesasrgmﬁcant reduction in severe vrsmn
SRR . : .- : loss in patlents with early treatment’ )

22
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Clinically Significant Macular Edema

Hard exudates
within 500 um of
center of fovea
with adjacent
thickening
which may be
outside 500 ym
limit

Retinal
thickening
within 500
um of
center of
fovea

Retinal thickening one disc area or larger any part
of which'is within one disc diameter (1500 pm)
-of the center of the retina

Clinically Significant Macular Edema
(CSME) .
e Focal Macula Laser (FML)
o 50-200 micron spot size
0 100-500 mW power
o 0.1 sec duration
e Grid laser — diffuse treatment
~ef/lu 3-4 months

plications— paracentral scotomas,
subretinal neovascular membrane, and
misplaced laser spot

La_ser treatment of DME

Laser beam

Diabitic retinopathy:

23

Clinically Significant Macular Edema

Paradigm Shift

o Treatment of DME hingeé upon anti-VEGF
treatments ‘
o Vaso-endothelial growth factor

e Currently, 3 agents FDA approved for
DME: : ’
o Ranibizumab (Lucentis)
o Afibeércept (Eylea)
e Bevacizumab (Avastin)
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Regular eye exams a ér_i
~for your diabetic patient, a
ntervals. e g

‘If blood sugar-control is.
.can be out of control! .

d hiypertension

ession and worsening

24
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Work: (951) 654-0803 x 2280
Jpruitt@rsbeihl.org
Cell: (809) 721-7751

Joseph A. Pruitt, 0.D., M.B.A., FAAO

Objective:
Edﬁéatioh: .
Nova Southeastern University, Fort Laudérdale-Davie, Florida 2008-2011
Master of Business Administration, 2011
West Los Angeles Veteran Affairs Healthcare Center, Los Angeles, California 2007-2008
Residency Certificate, Geriatric/Primary Care, 2008 '
Miinois College of Optometry, Chicago, Illmms 2003-2007
Doctor of Optometry, 2007
Califorriia State Polytechnic University, Pomona, California 2000-2003
Bachelor of Science, Biology, 2003
University of Memphis, Memphis, Tennessee 1999-2000
‘Major in Biology
Licenses:

.
.
*

Tennessee #2753

Active
Injectible Certification
Therapeutic Certification

California #13429T

Active

Date of Issue: July 10, 2007

Date of Issue: Sept. 28, 2007

Therapeutic and Pharmaceutical Agent + Lacr:mal Irrigation

and Dilation + Glaucoma (TLG) Certified

Georg1a #OPT002454

.

Active

Date of Issue: June 12, 2008

Diagnostic and Therapeutic Pha.rmaceuucal Agent Ceruﬁed

Minnesota #3130

Board Certification:

American Board of Certlﬁcatton in Medical Optometry

Certifications:

. Active

Date of Issue: June 17, 2008

Diagnostic Pharmaceutical Agent (DPA) Certified
Therapeutic Pharmaceutical Agent (TPA) Certiﬁed

Board certified

Drug Enforcement Agency (DEA] Certified

Qa.rdlopulmonary Resuscitation (CPR) &
Automated External Defibrillator (AED)

Bausch & Lomb Overnight Orthokeratology
¢ Certification Number: 20060406002
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Date of recertification: Feb 2018

Date of Expiration: Mar 2020 .

Recommended Reﬁewa.l: Mar 2017

Date of Issue/Completion: April 6, 2006

. Pruittjoseph@gmailoom  __
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Paragon Corneal Refractive There.py (CRT)
e Certification Number: 161000

© oot Advance Competence i Medical Optormetty (ACMO) = - o
o Administered by the National Board of Examiners
in Optometry (NBEO) |
« Examination only made available to candidates
meeting specific clinical experience requlrements /pre-requisites
¢ Passed examination

Employment: o
: Riverside San Bernardino County Indian Health Inc (RSBCIHI)
* Director of Eye Care
e Staff Optometrist
Riverside San Bernardino County Indian Health, Inc (RSBCIHI)
o Staff Optometrist
Minneapolis Veteran Affairs i—Iealth Care System
¢ Low Vision/Staff Optometrist
¢ Optometric Residency Coordinator
o _Spearheaded and implemented program
e Student Externship Coordinator : 7
o Spearheaded and implemented program
 Wal-Mart Vision Center (Red Wing & Rochester, MN)
e Associate Optometrist
' EyExam of California
' . On-call/ Fill-in Optometrist
Faculty Appointments:
Western University of Health Science / College of Optometry,
Pomona, California
s _ Clinical Assistant Professor of Optometry
" ,» RSBCIHI Externship Site Program Director-
’ o As part of being RSBCIHI Eye Care Director
Uruversfcy of the Incarnate Word-Rosenberg School of Optometry,
San Antonio, Texas
s  Clinical Assistant Professor
¢ Minneapolis VA HCS Externship Site Program Director
Midwestern University-Arizona College of Optometry, Glendale, Arizona
o Adjunct Clinical Assistant Professor
" e« Minneapolis VA HCS Externship Site Program Dlrector
Southern College of Optometry, Memphis, Tennessee
¢ Adjunct Faculty
. aneapohs VA HCS Externship Site Pro gra.rn DJrector
University of MlSSOL'LI‘l, St. Louis College of Optometry, St Louis, Missouri
o - Adjunct Assistant Professor
s Minneapolis VA HCS Externship Site Progrém Director
Experience:_

Riverside-San Bernardino Indian Health, Inc
s Director of Eye Care
o Oversee all organizational Eye Care activities

26

Date of Issue/Completion: Dec. 28, 2007

Oct. 2014- present

July 2014- Oct. 2014

Nov 2008— June 2014

-, Jul 2008- Nov 2008

" Oct 2007- Juné 2008

Jan 2015 - present

May 2012- June 2014
May 2012— June 2014
Dec 2010- June 2014

Jul 2009- June 2014

Oct 2014 - present

"Date Taken: 'JUné"l3;"20(;)8"" B



o Staff Optometrist

Rwersuie San Bernardino Indian. Health Inc Jul 2014 - Oct 2014

" Staff Optometnst o
Minneapolis Veteran Affairs Medical Center Nov 2008- Juﬁé 2014

¢ Staff Optometrist
o Primary Eye Care
o Low Vision
*  Sole low vision eye care provider
o Polytrauma/ Traumatic Brain Injury (TBI) Ocular Health & V1s1on
Assessments

» VISN 23 Low Vision Continuum of Care Conference (May 2009)
o Faculty .
o Planning committee

» Established Associated Health Education Affiliation Agreement with
University of Missouri, St. Louis College of Optometry, Ferris State:
University Michigan College of Optometry, & Southern College of -
Optometry for the optometric externship program

o Externship program director

e Established Associated Health Education Affiliation Agreement with
_ the Ilinois College of Optometry for the optometry residency program
o Residency in Primary Care/Brain Injury and Vision Rehabﬂltauon
o Residency program director*
% Designed the program’s curriculum
»  Secured all necessary approvals and fundmg
" After the initial site visit, program received full ACOE “accred1ta‘aon

Wal-Mart Vision Center (Red ng & Rochester, MN) : . Jul 2008- Nov 2008
e Associate Optometrist - ’ . :

Residency:

West Los Angeles Veteran Affairs Healthcare Center . . Jul 2007- June 2008

s Geriatrics/Primary Care
o Primary Care including Diabetic exams
Low Vision evaluations/exams
Nursing home/in-patient exams
Medically justified specialty contact lenses' exams/ ﬁt’ungs
Lecture Internal Medicine's and Endocrinology's
Residents & Interns on Diabetic Retinopathy
* . Given during Chief Resident rotation

. o Precept Southern California College of Optometry's

) interns

O O 0O

. Optometnc Extemshlps ‘
Atlantic Eye Institute, J acksonville Beach, FL " Feb-May 2007
¢ 'OD/MD private practice with an emphasis on :
Contact Lenses and Primary Care
. Observed multiple surgical procedures:
" o Cataract Extraction
o Blepharoplasty |
o Strabismus recession and resection

Memphls Veterans Affairs Medical Center. (VAMC), Mempms, TN Nov 2006-Feb 2007
+ Emphasis on Primary Care ‘
* Assisted in direct care in a high patient volume

27



B

medical optometric eye clinic
¢ Assisted in optometric injections and fluorescence
angmgraphles procedures '

Illinois Eye Institute (IEI), Chicago, IL ' Aug-Nov 2006

¢ Emphasis-on Pediatrics/Binocular Vision,
Advance Care, and Low Vision

¢ Performed comprehensive eye exams on pediatric
patients (infants-11yrs of age)

¢ Performed comprehensive eye exams on “at risk/2nd chance”
children one day a week.at Maryville Academy

¢ Constructed, tailored and performed successful
binocular vision/vision therapy treatments to 4 children:

~over a 10 week period

o Assisted in the treatment of advance glaucoma w1th
attending University of Chicago ophthalmologist

e Pérformed problem specific examinations one day per week in IEI's
Emergency/Urgent Care/Walk-in clinic :

* Performed full Low Vision examinations including
Low Vision device selection and trainﬁ1g

Body of Christ Optometry Clinic, Tegucigalpa, Honduras _— . May-Aug 2006
Emphasis on Primary and Advance Care ' |
" . e Performed full-scope optometric care in' a hlgh .
patient volume medical clinic geared towards the underpnvﬂeged
o Also worked closely with a local ophthalmologist
o Observed and assisted in Cataract Extraction
and Incision and Curettage procedures
o Provided pre and post-surgical care

anary Care Ch.mcal Education

Illinois Eye Institute, Chlcago, L ) . Aug 2005-May 2006 .

Volunteer Optometric Assistant
Body of Christ Optometry Clinic, Tegucigalpa, Honduras : Jun-Aug 2004
o Assisted staff optometrist in direct patient care in the : :
clinic and mulﬁple remote satellite outreach locations

" Professional

Affiliations/Memberships:
¢ Accreditation Council on Optometric Education -
o Consultant, 2014-present
s American Academy of Optometry (AAQO)
o FPellow; Class of 2009
¢ American Optometric Association (ACA)
¢ Armed Forces Optometric Society (AFOS)
European Academy of Optometry and Optics (EAOOQ)
" o Candidate for Fellowship
» Fellowship of Christian Optometrists (FCO)
¢ Minneapolis VAMC Medical Staff Association -
y o Steering Committee, member 2010-2014
» National Association of Veteran Affairs Optometrists (NAVAO)
o Newsletter Committee, member 2010-2014
s National Optometric Association (NOA)
o Minnesota’s NOA State Representative 2010 2012
o National Optometric Student Association (NOSA)
*  NOSA National Vice-President: 2006-2007
*  NOSA-ICO President: 2005-2006
* NOSA-ICO Vice-President: 2004-2005
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Activities:

Honors/Rewards:

Publications:

e Volunteer Optometric Service to Humanity (VOSH)
~» Journal of Rehabilitation Research -and Development -
o Peer Rewewer, 2013 2014

e« VOSH Medical Mission Trip, Bamenda, Cameroon (May 2010)
-+ Mayo Medical School/Brighter Tomorrow's Winter Warmth Festival (J an 2009 &

- Jan 2010)
o Fun day of act1v1t1es for cl'uldren battling cancer and their families
.o Volunteer .
». Veteran Affairs Disaster Emergency Medical Personnel System (DEMPS)
.o Volunteer (Aug 2009-present)
s+ PCO Optometry Mission Trip, Port Au Prince, Haiti (Feb 2007)
~ » SVOSH Medical Mission Trip, Addis Addaba, Ethiopia (Mar-Apr 2006)
» FCO Optometry Mission Trip, Tegucigalpa, Honduras (Apr 2003 & Nov 2004)

o Recognition of Excellence in Teaching as Clj_nical Assistant\ Professor, Western
. University Health Sciences/College of Optometry (2015-2016 Academic Year) .
¢ Nomination for Medical Staff Clinical Excellence Awar@ (2012 & 2013)
* » Recognition for Outstanding Dedication and Service as§ Adjunct Assistant
Professor, University of Missouri — St. Louis (2010-2011 Academic Year)
¢ Journal of the American Optometric Association: Optometry’s Eagle Award (Nov -
- 2010 ,
- o Certificate of Appreciation (July 2009}
‘ o Department of Veterans Affairs ~ VISN 23
: * Awarded for participation in VISN 23 Blind and Low Vision
Continuum of Care Conference
Recognition for Clinical Excellence (May 2007)
Derald Taylor Low Vision Award (May 2007)
Clinical Dean’s List (summer 2005; summer & fall 2006, winter & spring 2007)
Academic Dean’s List (fall 2004) 4
Wildermuth Leadership Award/Scholarship (Aug 2006)
Vistakon Acuvue Eye Health Advisor Citizenship Scholarshlp (Jan 2006)
NOSA Service Award/Scholarship (Aug 2004) :

¢ e o ¢ © * O

Pruitt JA. The Management of Homonymous Hemianopsia Secondary to Hemispheric Ischemic
Cerebral Vascular Accident. Accepted for pubZication by Review Optometry (July 2010)

Rittenbach TL, Prultt JA. A Roundup of Recently Approved Ophthalmic Drugs (and their Use in
Practice.) Rev Optom. 2014. 151(2):22-28.

Pruitt JA, Management strategles for patients with AION. Rev Optom. 2011. 148(6):57-65. .

Pruitt JA. Neuro-Optometric Rehabilitation Association Progi'am Summary. Optimum. VA: The
Official Newsletter of the National Association of VA Optometrists Summer 2010.

Pi—uitt JA, Ilseﬁ P. On the frontline; What an optometrist needs to know about myasthenia gravis.
Optometry 81(9): 454-460.

Pruitt JA, Sokol T, Maino D. Fragile X Syndrome and the Fragile X-associated Tremor/Ataxia
Syndrome. Eye Care Review: Ophthalmology, Optometry, Opticianry 4( 2): 17-23

1

Poéters [Presentations

Pruitt JA. The Curious Case of the Functionally Legally Blind Patient with 20/25 (6/7.5) Visual
Acuity. Accepted into American Optometric Association Annual Meetmg Optometry s Meetmg (2012)

- Poster Session.
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Meeimg (201 2) Poster Sessmn

Pruitt JA, Prussing N. Succeséfu.lly Treated Horizontal Diplopia Returns with Subsequént
Traumatic Brain Injury. Accepted into American Optometric Association Annual Meeting: Optometry's

Pruitt JA, Prussing N. The Curious Case of the Functtona_lly Legally Blind Patient with
20/25 (6/7.5) Visual Acuity. European Academy of Optometry and Optics Annual Meeting (20 12}
Poster Session.

Pruitt JA, Prussing N. Successfully Treated Horizontal Diplopia Returns with Subsequent
Traumatic Brain Injury. European Academy of Optometry and Op’ucs Anntial Meeting (2012) Case
Presentation Session. . .o

Pruitt JA, Prussing N. Traumatic Brain Injury Resulting in Hon’zonfal Diplopia Resolved 5 Years
Later with 12 Weeks of VlSlOIl Therapy. Minnesota Optometric Association Annual Meeting (2012)
Poster Session.

Pruitt JA, Wiley LM. Overcom.l:ng Mental Barriers in Visual Rehabilitation. American Optometric
Association Annual Meeting: Optometry's Meeting (2011) Poster Session.

Pruitt JA, Prussing N. Traumatic Brain Injury Resulting in Horizontal Diplopia Resolved 5 Years
Later with 12 Weeks of Vision Therapy. European Academy of Optometry and Optics Annual
Meeting (2011) Poster Session.

Pruitt JA. Overcoming Mental Barriers in Vlsual Rehabilitation. European Academy of Optometry
and Optics Annual Meeting (2011) Case Presentation Sess1on .

Pruitt JA, Wiley LM. Overcoming Mental Barriers in Visual Rehabﬂltatlon anesota Optometnc
Association Annual Meeting’s (2011) Poster Session

Pruitt JA, Ilsen P, Yeung C. Ptosis Crutch: Success Treating Myogenic Ptosis Secondary to .
Myasthenia Gravis. American Optometric Association (AOA) 2008 Optometry Meeting Poster

Session

Pruitt JA, Ilsen P.‘ Ptosis Crutch: Success Treating Myogenic Ptosis Secondary To Myasthenia
Gravis. Southeastern Congress of Optometry (SECO) 2008 Multimedia Poster Session

Lectures and Other:

Riverside-San Bernardine County Indian Health, Inc.: Eye Care Rounds (Nov 2016)
* Ptosis Crutch: Success ’I‘reatmg Myogenic Ptos1s Secnda:y to Myasthenia Gravis
*» CA Board of Optometry-approved CE :

Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (Sept 2016)
s Visual Fields . 5
»* CA Board of Optome’ny—approved CE

R1vers1de-San Bernardino County Indian Health, Inc Eye Care Rounds (July 2016)
» Ethical Concerns with Short-term Mission Trips
*» CA Board of Optometry-approved CE

Riverside-San Bernardino County Indian Health Inc.: Eye Care Rounds (July 20 16)
» Systemic Urgencies and Emergencies :
» CA Board of Optometry-approved CE

Riverside-San Bernardino County Indian Health, Inc.: Eye Care Rounds (Mar 2016)
» Episcleritis, Scleritis, and Iritis
" » CABoard of Optometry-approved CE

Illinois College of Optometry: Practice Opportunities Symposium (Mar 2011)

¢ Represented and presented on VA Optometry
+ Participated in panel discussion on "Residency-trained Optometrists"
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University of Minnesota: Pre-Optometry Club (Oct. 2010)
e Presentation on the profession of Optometry

©To T e Presented and represented VA Optometry and NOA - e e e

Illinois College of Optometry: Capstone Ceremony (May 2010)
¢ Represented and presented on VA Optometry

Ilinois College of Oiotometry: Practice Opportunities Symposium (Mar 2010)
e Participant in Residency-trained Speaker’s Panel
» Represented and presented on VA Optometry

Tiinois College of Optometry:. White Coat Ceremony/ Smért Business Program (Sept 2009)
¢ Participant on Recent Graduate Speaker’s Panel
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