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Glaucomatous nerve and imaging
Pinakin Davey PhD, OD, FAAO

1 hour

Course description

This course deals with visual examination of the optic nerve and the advantages and additional
information obtained using the Optical Coherence Tomography in evaluation of eyes with glaucoma and
glaucoma suspects.

Course outline

See slides PDF

See outline attached

Course learning objectives

At the completion of the course participants will be able to

1)
2)

3)
4)
5)
6)

Recall the various signs of glaucomatous nerve visible on visual examination

Understand various considerations, errors when evaluating an eye using Optical Coherence
Tomography (OCT)

Recall various techniques of analysis and output from OCT devices

Recall screening techniques available in OCT

Recall macula analysis and its place in glaucoma management

Recall various advances in OCT



Definitions

“Ocular tissue damage at least partially related to intraocular pressure”

® A chronic, bilateral, often asymmetrical disease in adults, featuring acquired loss of optic
nerve fibers and abnormality of visual field with an open anterior chamber angle.

Goals
® Document status of optic nerve structure and function
® Target pressure- so damage is unlikely to happen

® Maintain IOP below target pressure

® Monitor status of the optic nerve and reset target pressure if deterioration occurs.

Minimize side effects of management and impact on vision and general health and quality
of life.

Educate and engage the patient in management

Imaging and glaucoma
® No longer colorful imaging technology!

® Several sophisticated imaging techniques are at different stages of development.

® \ost technology are changing rapidly

Gold standard

® Simultaneous stereo photography!

® problems?



® 1. Observe the scleral ring to identify the limits of the optic disc and evaluate its size.

Measure Disc Size

® Observe the scleral ring to identify the limits of the optic disc and evaluate its size.

® c6D1X magnification
® Cup size is associated with disc size
® Effects any casual observer for cup to disc ratio measurement

® Rim thickness varies with disc size
Disc size

°
Small < 1.5 mm 2
® Medium > 1.5 but <2.5 mm 2

® Large > 2.5 mm 2
Neuroretinal rim characteristics

® Color of rim- pale rims not good

® Width of rim in all sectors
® |SNTrule

® ISNT rule is accurate about 70% of times
RNFL

® Healthy eye has striations

® A certain amount of NFL is required for visibility

® RNFL loss can be diffuse, localized or mixed
RNFL cont...

® Diffuse — reduction in RNFL brightness
® Localized — wedge shaped defect

® Localized RNFL defects should traced back the disc



Peripapillary atrophy
® Where

® How large

® 154 % %1>10DD

Optic disc hemorrhages
® Transient
o

Inferior temporal or superior temporal regions mainly

® Record present or absent

If present where

Retinal vessels
CD ratio

o Vertical
® Horizontal

® Largest

® CD ratio of imaging devices will not match your findings!
Focal atrophy of neural rim
AKA Notch

Optic disc hemorrhages-3
Barring of circumlinear vessels
Laminar dot sign

Bayonetting

® Double angulation of blood vessel.
Nerve fiber bundle defect

® Rim changes also produces RNFL defects.

® Dark stripes or wedge shapes defect paralleling the normal striations.



® Common after disc hemorrhages

Optical coherence tomography

It has become the mainstay of all the imaging

It is indeed at a great point now

Prior devices were changing rapidly
Did not have good software

Many imaging errors

Numerous unknowns on how to use technology
Comparison of Time versus Fourier domain

Image registration issues

Screening methods - IOP

IOP poor screening tool
o Sensitivity 47.1% specificity 92.4%

® \ost people with high pressures do not have or never develops POAG
Screening methods

® Screening can be made more effective by including ONH and RNFL assessment.
® Standard visual field is time consuming.

® Frequency doubling technology shows promise as a screening tool
Screening cont...

® Screening can be more efficient if

o Targeted to specific groups
® Older population
® African Americans
® Relatives of glaucoma patients



Ganglion Cell Complex (GCC)
Other devices

® Zeiss Ganglion Cell analysis- GCL+ IPL

® Topcon Maestro gives both
® NFL+ GCL+ IPL
® GeL+ipL

® Spectralis gives individual layers.
How is GCC measured

GCC Change
Case

NFL Change Maps

Progression

® Consensus is limited
® Visual fields tend to fluctuate in early glaucoma

® Reliable and repeatable structural measurements is very valuable

® ourier domain OCT 5 microns accuracy.

CASE MR.X

® DOB 1951

Asian Male

Medical unremarkable

Family medical Brother Glaucoma

Tmax—23 OU

On PGA I0Ps 15-18 OU



® Overall quite regular in care and compliance
During follow-up

® One year had changed to generics PGA

® Seen by 4 different doctors in practice....

® Charts .... And observations
oD
(ON)

Macular Pigment and glaucoma

® We know the advantages of multivitamins and AMD
® prevents oxidative damage
® (Quenches any free radical
® prevents photoreceptor death
® Absorbs stray light

® Oxidative damage can also occur in glaucoma
Where is the evidence?

® Aqueous humor has lot of vitamin-C

® Macular pigment optical density is lower in glaucoma patients than individuals without
glaucoma

Summary

Measure Macular pigment in glaucoma patients
Measure Ganglion Cell Complex/ Analysis

Recommend multivitamin intake with good amount of Lutein and Zeaxanthin- Dosage
matters!

Helps all age related diseases.

OCT Angiography: A New Approach to Protecting Vision
[

visualization of retinal vasculature

® Pathology by fluorescein staining or pooling



Image acquisition requires than a dye-based procedure

Reduced patient burden allows more frequent imaging to

Principles of AngioVue OCTA
® Uses motion contrast to detect blood flow
® Rapidly acquire multiple cross-sectional images from a single location on the retina

® Flow is the difference between two sequential scans

® Flow = Frame #1 — Frame #2

SSADA: Split Spectrum Amplitude Decorrelation Angiography
AngioVue vs. FA & ICGA
Structure + Function: Retina
Structure + Function: Optic Nerve
See The Vessels Like You’ve Never Seen Them Before!
® Segment retinal vasculature into individual layers
® [liminate effects of dye-based blurring and pooling
® |solate areas of interest

® View 3x3mm and 6x6mm scans
Non-Invasive, Dye-Free & Fast

® No injection, no fluorescein
® Order test as needed to more closely monitor disease progression and treatment response
o

Image acquisition in less than three seconds

® Total time in room approximately 10 minutes

Motion Correction Technology (MCT™): Minimizes Saccadic Motion to Enhance Image Intensity
Glaucoma
Summary

® Look at the nerve carefully
® Always perform scans and make sure you are satisfied- Quality of scan
® Look at individual parameters-5 microns change

® Perform change analysis



® Always perform Disc, RNFL and GCC

® 0One may show changes first compared to other
o

IOP still very important- measure it accurately and consistently

® Fundus photographs and visual fields still a must!!!

10



Glaucomatous nerve and

imaging

Pinakin Davey OD, PhD, FAAO
Professor and Director of Research

-8 (JIIVETS]

OF HEALTH SCIENCES

College of Optometry

AUCOMa

Goals

* Document status of optic nerve structure and function
* Target pressure- so damage is unlikely to happen
° Maintain IOP below target pressure

* Monitor status of the optic nerve and reset target
pressure if deterioration occurs.

* Minimize side effects of management and impact on
vision and general health and quality of life.

* Educate and engage the patient in management

Disclosures

* Principal investigator for iVue OCT trial

e Principal investigator Topcon FDA trials for Maestro
and OCT 2000

* Consultant for Topcon

° Speakers bureau Sanofi- Genzyme, Allergan

Definitions

¢ “Ocular tissue damage at least partially related to
intraocular pressure”

* A chronic, bilateral, often asymmetrical disease in
adults, featuring acquired loss of optic nerve fibers

and abnormality of visual field with an open anterior
chamber angle.

Imaging and glaucoma

* No longer colorful imaging technology!

e Several sophisticated imaging techniques are at
different stages of development.

* Most technology are changing rapidly

11



Gold standard

¢ Simultaneous stereo photography!
¢ Problems?

© 1. Observe the scleral ring to identify the limits of the
optic disc and evaluate its size.

Disc size

* Small < 1.5 mm 2
* Medium > 1.5 but <2.5 mm 2
* Large > 2.5 mm 2

12

Measure Disc Size

* Observe the scleral ring to identify the limits of the
optic disc and evaluate its size.

¢ 66D 1 X magnification

e Cup size is associated with disc size

o Effects any casual observer for cup to disc ratio
measurement

¢ Rim thickness varies with disc size

Neuroretinal rim characteristics

e Color of rim- pale rims
not good

* Width of rim in all
sectors

o ISNT rule

o ISNT rule is accurate
about 70% of times




RNFL

¢ Healthy eye has

RBNE=conE =

e Diffuse - reduction in
striations RNFL brightness
© A certain amount of NFL  Localized - wedge
is required for visibility shaped defect
* Localized RNFL defects
* RNFL loss can be diffuse, should traced back the
localized or mixed disc

Peripapillary atrophy
° Where
* How large

°1/8 Y%, V5, 3%, 1,>1DD

Optic disc hemorrhages

¢ Transient

Retinal vessels

e Inferior temporal or
superior temporal
regions mainly

* Record present or absent
o If present where

Look for this in patients that you
suspect NTG

13



b ratio

* Vertical

e Horizontal

¢ Largest

 CD ratio of imaging

devices will not match
your findings!

Optic disc hemorrhages

4!
\

Barring of circumlinear vessels

/

* Vessels that runs
along margin
between cup
and neural rim.

* Found supero
and infero
temporally

14

Focal atrophy of neural rim
AKA Notch

Optic disc hemorrhages-3

3 years later

-

Laminar dot sign




Bayonetting

* Double angulation of
blood vessel.

Lab worksheet Dr. Pinakin Davey -
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Optical coherence tomography

e It has become the mainstay of all the imaging
e Itisindeed at a great point now

¢ Prior devices were changing rapidly

¢ Did not have good software

* Many imaging errors

¢ Numerous unknowns on how to use technology

15

Nerve fiber bundle defect

© Rim changes also
produces RNFL defects.

© Dark stripes or wedge
shapes defect
paralleling the normal
striations.

* Common after disc
hemorrhages

Optical Coherence
tomography

Comparison of Time versus Fourier
domain




Image registration issues
Time Domain OCT Fourier Domain OCT

* Sequential * Simultaneous

*1pixel at a time * Entire A-scan at once croea
* 1024 pixels per A-scan * 2048 pixels per A scan "’"

* 400 A scans per second * 26 to 70-80K K A scans per seconc

* 512 A-scans in 1.28 sec * 1024 A-scans in 0.04 sec ™

—

» Slower than eye movements * Faster than eye movements

0 W 4 B 80 100 120 140 160 180 W0 W MO0
TENP sup HaS [ TEM®

Fourier Domain OCT

Reference mirror
stationary H

Light Source
SLD

Broadband ‘

Interferometer

Interpretation of OCT

Combines

light from
i : reference with
Grating splits reflected light 1
signal by from retina A
wavelength
Process
Spectrometer repeated
analyzes sign: many times to
MMMUHMHQ = FFT creatﬁ g-sﬂ
Spectral Fourier transform Entire A-scan
interferogram converts signal to created at a e =
typical A-scan single time -
* IOP poor screening tool * Screening can be made more effective by including
o Sensitivity 47.1% specificity 92.4% C R et
¢ Most people with high pressures do not have or never
develops POAG e Standard visual field is time consuming.

* Frequency doubling technology shows promise as a
screening tool

16



Screening cont...

e Screening can be more efficient if
e Targeted to specific groups
« Older population
« African Americans
« Relatives of glaucoma patients

Eye and Brain Dove

Sensitivity and specificity of the iVue
iWellnessExam™ in detecting retinal
and optic nerve disorders

ORIGINAL RESEARCH

Sensitivity and specificity were
calculated for identifying normal and
abnormal individuals

Catherine Awad'
Samantha Slotnick*
Sanjeev Nath*

Jerome Sherman®*~
INova Southeastern College of

Optometry, Fort Lauderdale-Davie,
FL, SUNY State College of

Optometry, SUNY Eye Institute, 99 % Specificity

*E) d Laser Cen P . . o . .

Mo Yok ver ush 95.5% sensitivity in identifying retinal
diseases

90% identifying optic nerve disease

Other devices

© Zeiss Ganglion Cell analysis- GCL+ IPL
» Topcon Maestro gives both

o NFL+ GCL+ IPL

e GCL+IPL
e Spectralis gives individual layers.
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The Applicability of Ganglion Cell Complex
Parameters Determined From SD-OCT Images
to Detect Glaucomatous Eyes

Paramastri Arintawati, MD,* Takashi Sone. MD* Tomoyuki Akita, PhD,7
Junko Tanaka, PhD,# and Yoshiaki Kiuchi, MD, PhD*

(J Glaucoma 2013;22:713-718)

Methods: Two hundred sixty-one eyes, including 68 normal eyes
and 32 preperimetric glaucoma, 81 early glaucoma, and 80 ad-
vanced glaucoma were analyzed in the present study. The thick-
nesses of the GCC and retinal nerve fiber layer were measured
using RTVue spectral-domain optical coherence tomographic (SD-
OCT) images. The area under the receiver operating characteristic
(AUROCQ) curve and sensitivities at fixed specificities were calcu-
lated for each parameter. A logistic regression analysis was used to
determine the risk factors for glaucoma.

Progression and glaucoma

[Nerve Fiber ONHIGCC’Change Analysis Left/OS
GCC Thickness Map

-

RNFL Analvsis

0000 £l

WML A O Change < 100 ptve  SSXCIHSARLAT) e 0) }... GEC e O Champe < AA3pvs 9SCHL07,000) 5 0455
i — — T AT T e
Pt Change snoais ounesen | oplevie
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Evaluation of the OCT Parameters as Diagnostic Tests With the AUROC Curve

Nvs. PG N s, EG Nvs. AG

GCCa 0.795 (0.667-0.882)  0.806 (0.727-0.866) 0.902 (0.838-0.942)
GCCs 0.754 (0.617-0.853)  0.761 (0.678-0.828) 0.880 (0.809-0.928)
GCCi O R15 (0 A90-0 R97) 0,795 (0.714-0 858) 0915 (08510053
FLV 0.745 (0.622-0.839)  0.789 (0.709-0.851) 0.948 (0.888-0.977)
GLV 0.806 (0.679-0.891)  0.816 (0.740-0.874) 0.929 (0.871-0.961)
RINFLa 0.740 (0.620-0.832) 0.734 (0.64/-0.500) 0.910 (0.546-0.949)
RNFLs 0.748 (0.626-0.840)  0.725 (0.636-0.798) 0.889 (0.817-0.935)
RNFLi

0.723 (0.605-0.816)

0.700 (0.611-0.776)

0.912 (0.858-0.947)

Arintawati et al J Glaucoma * Volume 22, Number 9, December 2013

Progression

* Consensus is limited
* Visual fields tend to fluctuate in early glaucoma

* Reliable and repeatable structural measurements is
very valuable

¢ Fourier domain OCT 5 microns accuracy.

ONH and RNFL OU Analysis:Optic Disc Cube 200x200 OD @ [ @ 0S
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During follow-up

* One year had changed to generics PGA
* Seen by 4 different doctors in practice....

® Charts .... And observations

Baselinel Baseline2 Exam 3 Exam4 Exam &
[
i i
100 =
® 12
w ™
63 & 84 66 &7 & @ 10 T T2 Tiage(veas) ma) B4 65 65 &7 68 68 70 71 T2 Tlage(vears)
Average RNFL Thickness Superior RNFL Thickness
Rate of change: -1,55 +- 057 prYear Rate of change: -4 87 +1- 2,18 ym/Y ear
' 5
ors >
05 12
0zs 7

o
6 T T T2 TiAge(vews) L )
Average Cup-to-Disc Ratio

Rate of change: 0,00 +/- 0.01 {Year

°
6 64 6 8 o & B 6 6 6 0 71 T2 ThAmiVess)
Inferior RMFL Thickness

Rate of change: -1.81+- 148 pm/Year

e e c RNFL/ONH Summary OS

. & RNFL Thickness Map Progression
(2]~ RNFL Thicknass Profike Progression

100 a - - Average RNFL Thickness Progrsson
\./‘-’\v/’)\\-—’ B

[ ] € Aversge Cup 1o Disc Prsgeasion

e ¥ 8 ¥ ™ W0 B,

RNFL Thickness Profiles

My remu Trom mess rement wariabilty. Conirm wih sdaional exas
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CASE MR.X

* DOB 1951

° Asian Male

* Medical unremarkable

° Family medical Brother Glaucoma

¢ Tmax - 23 OU

* On PGA IOPs 1518 OU

e Overall quite regular in care and compliance

Baselinel Baseline2 Exam 3 Exam 4 Exam § Exam 6

oo | VAV EARF
A z
@rD 3 @

BMEL and NH Siimmman: Barametars

RNFL/ONH Summary OD

Baselve |
Baseiine? [z RNFL Thickness Map Progression

@ ~~~ RNFL Thickness Profiles Progression

[:] ~_ Average RNFL Thickness Progression
— El ° Average Cup-to-Disc Progression

‘

May result from measurement variability. Confirm with additional exams.




OCT Angiography: A New Approach to Protecting Vision

o visualization of individual layers of retinal
vasculature

e Pathology not obscured by fluorescein staining or pooling

 Image acquisition requires less time than a dye-based
procedure

* Reduced patient burden allows more frequent imaging to
better follow disease progression and treatment
response

FA of CNV OCTA of CNV

Principles of AngioVue OCTA

* Uses motion contrast to detect
blood flow

© Rapidly acquire multiple cross-
sectional images from a single
location on the retina

© Flow is the difference between
two sequential scans

 Flow = Frame #1 - Frame #2

AngioVue vs. FA & ICGA
[ | ocm | Fwcoa
[Non Invasive |

Non Invasive X
X

Displays patterns of
: . X
leakage, pooling, staining
Displays retinal and X FA: Retinal
choroidal vasculature ICGA: Choroidal
- S X
at a fixed point in time
Allows segmentation of %
retinal layers

ac X

Provides flow information

21

How Does AngioVue
Work?

SSADA: Split Spectrum Amplitude Decorrelation Angiography
Generate Multiple OCTA Images in Parallel

304 x 304 OCTA
Image in 3 Seconds

Generate 11 Decorrelation

2 Repeat OCT Frames Sets Through Split Spectrum

‘Split Spectrum
(M=11)

The SSADA algorithm was developed by David Huang, MD, PhD at Oregon Health Sciences Universiy.

S Gao, G Liu et al, “Optinization of the spitspectrum ampifude-decorrelation angiography aigorithm on a spectral
opical oherence tomography system,” Opics Letters, In press (2015)

Structure + Function: Retina

OCTA: Outer Retina &
Choriocapillaris

OCTA: Superficial & Deep
Capillary Plexus



Structure + Function: Optic Nerve

See The Vessels Like You’ve Never Seen Them Before!
Segment retinal vasculature into individual layers
Eliminate effects of dye-based blurring and pooling
Isolate areas of interest
View 3x3mm and 6x6mm scans

Superficial Deep Capilary ~ Outer Retina  Choriocapillaris
Structure: En Face Capillary Plexus Plexus 70pm Below 30 pm Below
3um Below ILM —  15um Below IPL—30pm  RPE Reference
15 um Below IPL ILM — 70 pm Below RPE — 60 pm Below
Below IPL Reference RPE Reference

Segmentation, Slabs & Slices

® Segmentation allows rapid
identification and
interpretation of pathological
vascular features
 Typically performed on
structural OCT images - key
reference points:
. ILM
. IPL
. OPL
+ RPE
+ Bruch’s membrane
o Slabs are thick tissue sections:
inner retina, outer retina
 Slices are thin sections of a

Non-Invasive, Dye-Free & Fast

* No injection, no fluorescein

© Order test as needed to more
closely monitor disease progression
and treatment response

* Image acquisition in less than
three seconds

 Total time in room approximately

10 minutes few microns used to examine
fine details

Motion Correction Technology (MCT™):

Minimizes Saccadic Motion to Enhance Image
Intensity Glaucoma :

OoCT
Angiography:
Function

OCT: Structure I @ gﬂoee M
With MCT Without MCT &“

Trend Analysis: GCC + ONH Optic Disc En Face View

Previously diagnosed patient. Images courtesy of Michel Puech, MD, FRCS.
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Summary

Look at the nerve carefully

Always perform scans and make sure you are satisfied-
Quality of scan

Look at individual parameters-5 microns change
Perform change analysis
Always perform Disc, RNFL and GCC

* One may show changes first compared to other

IOP still very important- measure it accurately and
consistently

Fundus photographs and visual fields still a must!!!

23



Curriculum Vitae
Pinakin Gunvant Davey BS Optom, PhD, OD, FAAO
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11/2001 to 01/2002 Data collection for Ph.D. studies; | conducted research at Department of
Glaucoma, Sankara Nethralaya, Medical Research Foundation Chennai, India. Supervisors’
consultant ophthalmologists: Drs. Lingam Vijaya and Mani Baskaran

02/2003 to 03/2006 Data collection for post-doctoral research; | conducted research in the
Department of Glaucoma, the Kentucky Lions Eye Care Center Louisville, Kentucky, USA.
Supervisor: Dr. Edward Essock, PhD and consultant ophthalmologist: Dr. Joern Soltau

Additional training:
07/2007 Selected and attended Summer Institute for Faculty Development workshop
conducted by Association of Schools of Colleges of Optometry.
02/2008 Attended three day training and workshop on Institutional Review Board
fundamentals for IRB administrators
07/2008 Selected and attended The Summer Clinical Research Institute at The Ohio
State University conducted by the American Optometric Association and American
Academy of Optometry

Professional Experience:
07/1999 to 10/1999: Chennai, India
Sankara Nethralaya Eye Hospital Chennai, India; Optometrist in Department of Optometry
6/2002 to 01/2003: Norwich, England
Practitioner examining patients for refractive surgery and after care with Dr. Pandit
(Ophthalmologist) and Mr. Conway (Optometrist)
03/2006-06-2011 Memphis Tennessee, USA
Faculty at the Eye Center at Southern College of Optometry
01-2012- 01-2013 Part time Optometrist Nvision Pasadena
07/2011 to present: Pomona, California USA
Faculty at the Eye Care Center at Western University of Health Sciences
Professional License
NPI number 1659685733
2010 to 2012 Therapeutic Optometrist Tennessee (2948)
2011 to present California Optometrist 14334 TLG

Academic Appointments:

12/1999 to 01/2003: Cambridge, England

Part-time lecturer in the Department of Optometry and Ophthalmic Dispensing, Anglia
Polytechnic University, Cambridge, England

03/2006 to 06/2011: Memphis, Tennessee

Assistant Professor at Southern College of Optometry

10/2006 to 2013: Louisville, Kentucky USA

Adjunct faculty at University of Louisville, Kentucky USA

07/2009 to 2012: Memphis, Tennessee, USA

Adjunct faculty at the University of Memphis, Tennessee, USA

07/2011 to present: Memphis, Tennessee

Adjunct faculty at Southern College of Optometry

07/2011 to 2014: Pomona, California, USA

Associate Professor at Western University of Health Sciences, College of Optometry
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07/2014 to present Pomona, California, USA

Professor at Western University of Health Sciences, College of Optometry

07/2015 to present Pomona California, USA

Director of Research, Western University of Health Sciences, College of Optometry

Membership in Professional Organizations:

2002 to present Association for Research in Vision and Ophthalmology

2002 to present American Academy of Optometry; Fellow since 2003

2006 to present Optometric Glaucoma Society (Appointment based on research merit)
2011 to present American Optometric Association

2011 to present California Optometric Association

2011 to present Inland Empire Optometric Society

Travel awards:

1) The Wellcome Trust, UK, Travel Grant (in the Ph.D. and post-doctoral category; £1000) to
travel to Association for Research in Vision and Ophthalmology (ARVO) 2002.

2) Anglia Polytechnic University Travel Grant (£1000) to travel to American Academy of
Optometry (AAQO) 2002.

3) Student Travel fellowship award ($500), from AAO 2003.

4) Grawemeyer Research Fellowship from University of Louisville ($ 750) to travel to ARVO
2004

5) Student Travel fellowship award ($500), from AAO 2004

6) Grawemeyer Research Fellowship from University of Louisville ($ 750) to travel to ARVO
2005

Academic awards:

1) Best poster, World Optometry Day, Elite School of Optometry (1996)

2) Best scientific paper award, Indian Contact Lens Conference (1998)

3) Best contact lens project award, Elite School of Optometry (1999)

4) Award for proficiency in public relations and communication Elite School of Optometry,
(1999)

5) Award from the Governor Ernie Fletcher of Commonwealth of Kentucky for service to
Kentucky Optometric Association and overall benefit to the state of Kentucky (2007)

6) WITELO Medal from University of Medical Science, Poznan, Poland in recognition of help
for the Optometry Development in Poland (2011)

7) Awarded honorary membership to COMOF Optometric Extension Program national
optometry organization Mexico in recognition of continued efforts for the progress and
development of Optometry in Mexico (2013)

8) Excellence in Optometric Education Award 2015, Awarded by California Optometric
Association (2016)

9) Provost's Distinguished Scholar Award (2016)

10) Young Optometrist of the Year Award 2016, Awarded by California Optometric Association
(2017)

26



Patents:

Systems, methods, and computer-readable media for detecting and predicting a progression of
retinal pathologies US 20130114041 Al Patent Application Serial No. 61/234,803 Ref.
304044.84705P

Status: Awarded 2013 Inventors Drs. Khan Iftekahruddin, Paul Kim, Pinakin Davey
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55) DJ Cameron, PG Davey “Non-invasive ocular assessment in wildtype and disease model
zebrafish” Invest Ophthalmol Vis Sci, 2014; 54: E-Abstract 2107

56) J Greenan, D Egan PG Davey “Visual Function Questionnaire in patients with
Fabry disease and healthy controls.” Optometry and Vision Science,
2014; 91 E-Abstract 145345

57) J Lee, S Alvarez, K Suarez-Berumen and PG Davey and Macular Pigment Study
Group “Association of Macular Pigment Optical Density and Retinal Thickness in
various Ethnicities” Optometry and Vision Science, 2014; 91 E-Abstract 145325

58) DJ Cameron, E Saidi, PG Davey “The effect of A2E and zeaxanthin on visual
function: Modelling AMD pathogenesis and treatment in zebrafish.” Invest
Ophthalmol Vis Sci, 2015; 55: E-Abstract 5127

59) J Gray, F Bruce, DJ Cameron, PG Davey “Assessment of visual function of Bugeye
zebrafish using the optokinetic response.” Invest Ophthalmol Vis Sci, 2015; 55:
E-Abstract 455

60) K McCray, V Paronian, A Seitz and PG Davey “Clinical assessment of Landolt C
CSF test of the M&S Smart System contrast sensitivity testing device.” Invest
Ophthalmol Vis Sci, 2015; 55: E-Abstract 3902

61) JY Lee, K Suarez-Berumen, K Nouri; E Cook, A Solish, PG Davey “Macular
pigment optical density in healthy and patients with open angle glaucoma” Invest
Ophthalmol Vis Sci, 2015; 55: E-Abstract 1037

62) L Babakhan, A Parfenova, K Ha, R Maeda, S Thurman, A Seitz, PG Davey
“Repeatability of measurements obtained using the quick CSF method” Invest
Ophthalmol Vis Sci, 2015; 55: E-Abstract 3901

63) PG Davey, R Maeda, A Seitz “Assessment of Evans low contrast sensitivity in
measuring log contrast sensitivity.” Invest Ophthalmol Vis Sci, 2015; 55: E-
Abstract 3903

64) M Sharma, PG Davey, R Maeda Case series describing Retinal Manifestations
along with OCT findings amongst patients of Fabry Disease American
Optometric Association annual meeting 2015

65) SM Thurman, A Seitz, PG Davey Correcting for Measurement Bias in Contrast Sensitivity
Testing Optometry and Vision Science, 2015; 92 E-Abstract 150066
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66) PG Davey, KL McCray, SM Thurman, A Seitz Sensitivity of Various Tests of Contrast
Sensitivity to detecting visual impairment Optometry and Vision Science, 2015; 92 E-
Abstract 155176

67) SM Thurman, PG Davey, A Seitz Improving Computerized Tests For Measuring Visual
Field Deficits In AMD Optometry and Vision Science, 2015; 92 E-Abstract 155313

68) A Flores , D Quicho, M Kong, C Lemons, K Rowland, D Ringle, K McCray, J Kurtz, PG
Davey Effect of induced glare on pupil size in ocular healthy adults Invest Ophthalmol
Vis Sci, 2016; 55: E-Abstract 4564

69) PG Davey, K McCray Evaluation of contrast sensitivity function in individuals with Fabry
disease Invest Ophthalmol Vis Sci, 2016; 55: E-Abstract 618

70) K Remick-Waltman, PG Davey Prevalence of Eye-hand Dominance in Pomona Unified
School District in California Invest Ophthalmol Vis Sci, 2016; 55: E-Abstract 1519

71) C Lemons, M Kong, D Quicho, A Flores, D Ringle, K Rowland, K McCray, J Kurtz, PG
Davey Repeatability of measurements obtained using an automated pupilometer Invest
Ophthalmol Vis Sci, 2016; 55: E-Abstract 4561

72) PG. Davey, K McCray, J Kurtz, W-C Huang, D Leung, E Ng, CA. Reisman Precision in
measuring retinal nerve fiber layer (RNFL) thickness using a Maestro 3-D Optical
Coherence Tomography (OCT) Optometry and Vision Science, 2016; 93 E-Abstract

73) K McCray, J Kurtz, PG Davey, E Ng, D Leung, W-C Huang, CA Reisman Evaluation of
repeatability and reproducibility Maestro 3-D OCT in obtaining retinal measurements
Optometry and Vision Science, 2016; 93 E-Abstract

74) K McCray, PG Davey, J Kurtz, D Leung, W-C Huang, E Ng, CA Reisman Evaluation of
repeatability and reproducibility Maestro 3-D OCT in obtaining optic-disc related
measurements Optometry and Vision Science, 2016; 93 E-Abstract

75) PG. Davey, R Maeda, N Fahim, J Walter Development and evaluation of a cornea
verticillata grading system Optometry and Vision Science, 2016; 93 E-Abstract

Reviewer for peer reviewed journals
1 Eye Official Journal of Royal College of Ophthalmologists; 2003 to present
2 Journal of Glaucoma; 2004 to present
3 British Journal of Ophthalmology; 2004 to present
4, Ophthalmic and Physiological Optics; 2004 to present
5. Graefe's Archive for Clinical and Experimental Ophthalmology; 2005 to present
6 Indian Journal of Ophthalmology; 2005 to present
7 Optometry and Vision Science; 2005, 2007 to present
8 Current Eye Research; 2006 to present
9. Optometry; 2007 to present
10.  Clinical and Experimental Optometry; 2007,2009
11. Clinical Ophthalmology 2008-to present
12. Medical & Biological Engineering & Computing 2008
13.  Clinical Optometry 2009-to present
14. Investigative Ophthalmology and Vision Science 2010
15.  Journal of Refractive Surgery 2010 to present
16.  Science Journal of Clinical Medicine 2012-2014
17. PLOS-One 2016
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Ad-hoc Reviewer for granting agencies
1. National Institute for Health Research Scotland
2. The College of Optometrists, United Kingdom
3. Sultan Qaboos University Postgraduate Studies and Research Sultanate of Oman
4. Medical research Council, United Kingdom
5. Veterans Affairs
6. Research Grants Council (RGC) of Hong Kong
Appointed Reviewer for granting agency
Veterans Affairs, Rehabilitation Research and Development 08/08/2016 to 08/31/2020

Invited lectures:

1) “Creutzfeldt-Jacob Disease and its effect on clinical practice” at the Elite school of
Optometry, India. (2001)

2) “Are we measuring eye pressure accurately enough!” at the House of Commons, England,
Science, Engineering and Technology across Europe, London (2002).

3) “Pulsatile ocular blood flow - future possibilities” at the Medical Research Foundation
Chennai, India. (2002)

4) “Intraocular pressure correction factors: Do we have a good one?” at the Medical Research
Foundation Chennai, India. (2003)

5) “Are we measuring central corneal thickness accurately” at the Elite school of Optometry,
India (2003)

6) “Effect of corneal parameters on glaucoma related measurements” at The Eye Foundation
Coimbatore, India (2005)

7) “Evaluation of tonometric correction factors” at the L.V. Prasad Eye Institute Hyderabad,
India (2005)

8) “Some aspects of glaucoma management-diagnosis and detection of progression”, four
hours lecture Baypoint Anterior Segment Symposium Evansville Indiana - July 2006.

9) “Glaucoma management: Life under pressure” three hours lecture Evansville Indiana -
Baypoint Anterior Segment Symposium November 2006

10) “Imaging devices and its use in primary care clinics” at American Academy of Optometry
Anaheim, 2008, Primary Care Symposium

11) “Advances in ocular imaging and its use in management of glaucoma and retinal
conditions” three hour lecture Hawaii Optometric Association, November 2008, Maui,
Hawalii

12) “Intraocular pressure are you yesterdays headline” one hour lecture. The Ohio State
University to the class of 2009 April 2009

13) “Updates on intraocular pressure measurement” one hour lecture. The Ohio State
University to the class of 2010 June 2010

14) “Measuring intraocular pressure in mass screenings” one hour lecture, Wills Eye Institute
2010, Philadelphia, Pennsylvania

15) “Intraocular pressure telemetry : In vivo and in vitro options, one hour lecture Wills Eye
Institute 2010, Philadelphia, Pennsylvania

16) “Life under pressure- Glaucoma lecture” Aditya Jyot Eye Institute Mumbai India
December 2011

17) “Towards better Tonometry” Narayana Nethrayala Banglore India December 2011
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18) *“Life under pressure- Glaucoma lecture Sankara Nethrayala, Medical Research
Foundation Chennai India December 2011

19) “Glaucoma A nerve in Distress” Association Mexicana de Facultades, Escuelas, Colegios y
Consejos de Optometria (AMFECCO), Mexico city Mexico. February 2012

20) “Glaucoma” 36 hour course COMOF Mexico City Mexico June 2012

21) “Compare and contrast Optometry in India and USA” Aditya Jyot Eye Institute College
of Optometry Mumbai India July 2012

22) “Ocular Physiology and Glaucoma” SNDT Womens University Mumbai, India July 2012

23) “Glaucoma” 24 hour course COMOF Mexico City Mexico November 2012

24) “Fabry eye disease-Optometry Making Diagnosis” Pacific University, Forest Grove,
Oregon June 2013

25) “Fabry eye disease-Optometry Making Diagnosis” Southern Nevada Optometric
Association June 2013

26) “Repeatability of biomechanical properties obtained using Scheimpflug technology”, World
Glaucoma Congress, Vancover Canada , July 2013

27) “Congenital glaucoma and ocular pathology in pediatric patient”, two hour lecture at
COMOF Optometric Extension Program, Queretaro Mexico September 2013

28) “Ocular manifestations of Fabrys disease” One hour presentation at The National Fabry
Disease Foundation 4™ Annual Fabry Family Conference Greensboro, North Carolina
September 2013

29) “Fabry disease clinical course”. UCLA Department of Nephrology and Cedars-Sinai
Medical Center, One hour presentation on Ocular manifestations of Fabrys disease,
Los Angles, California October 2013

30) “Fabry disease Ocular manifestations of a systemic disease” at Southern California
College of Optometry Marshall B Ketchum University May 19" 2014

31) “Fabr% disease Optometry making diagnosis” San Francisco Optometric Society, June
247 2014

32) “Fabry disease Optometry making diagnosis” Western Regional Conference October
2014

33) Perceptual learning studies and Age related macular degeneration- one hour “Kaiser
Tustin Santa Ana November 3" 2015

34) Fabry disease Ocular manifestations of a systemic disease at Western University of
Health Sciences December 2015

35) Fabry disease Research updates a Joint program UCLA and Western University event
at Western University of Health Sciences December 2015

36) Fabry disease Optometry making Diagnosis at Southern California College of Optometry
Marshall B Ketchum University May 18™ 2015

37) “Advances in Ocular manifestations of Fabrys disease” Presentation at The National Fabry
Disease Foundation 6" Annual Fabry Family Conference Greensboro, North Carolina
September 2015

38) Improving diagnostic and visual performance in Age related Macular Degeneration
Selected as one of twenty two vision Emerging Vision Scientists to present at National
Alliance for Vision and Eye Research Washington DC October 7" 2015

39) “Advances in Ocular manifestations of Fabrys disease” Presentation at The National 3™
FSIG Expert Fabry Conference San Diego CA March 2016
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40) Fabry disease Optometry making Diagnosis at Southern California College of
Optometry Marshall B Ketchum University May 16" 2016

Continuing education lectures:

1) Two hour glaucoma course “Imaging devices- Are we there yet?” 19967-GL, “Progress in
Detecting Progression” 19966-GL, Kentucky Optometric Association Fall
Conference, September 2007, Covington, Kentucky.

2) Two hour glaucoma course “Imaging and glaucoma” 19966-GL & 19967-GL F& P
Educational Seminars Inc. November 2008, Evansville, Indiana.

3) One hour glaucoma course “Imaging devices- Are we there yet?” 19967-GL, West
Tennessee Optometric Association, November 2008, Memphis, Tennessee.

4) Two hour retina course “Diagnosis and management of systemic diseases with posterior
segment manifestations” 24579-PS F& P Educational Seminars Inc. March 2009,
Evansuville, Indiana.

5) Two hour glaucoma course “Diagnosis and management of glaucoma” 19966-GL and
25523-GL F& P Educational Seminars Inc. August 2009, Evansville, Indiana.

6) Two hour glaucoma course “Advances in glaucoma management” 19966-GL & 19967-GL
Eye Specialty Group August 2009. Memphis Tennessee

7) Two hour glaucoma course “Analyzing Glaucoma Progression: The Impact of Advanced
Technology” 26375-GL Southern College of Optometry Fall CE October 2009
Memphis Tennessee

8) Two hour glaucoma course “Advances in glaucoma management: 19966-GL & 19967-GL”
Southern Eye Associates January 2010 Memphis Tennessee

9) Two hour glaucoma course “Visual Fields- Analysis, Advances and Future” 28165-GL two
hour course Eye Specialty Group May 2010 Memphis Tennessee

10) Two hour glaucoma course “Intraocular pressure measurement: The old, the new and the
yet to come” 29163-AS Eye Specialty Group August 2010 Memphis Tennessee

11) Three hour glaucoma course “Glaucoma management” 26375-GL and 25523-GL Midwest
Optometric Society October 2010;Florence, Indiana

12) Two hour systemic disease course Diabetes: New Agents, New Technologies and New
Approaches 23594-SD F& P Educational Seminars Inc. November 2010, Evansville,
Indiana.

13) Two hour glaucoma course “Visual Fields- Past, present and Future” 28165-GL Southern
Eye Associates March 2011 Memphis Tennessee

14) Two hour posterior segment course “Advances in retinal imaging” 31274-PS Eye
Specialty Group April 2011 Memphis Tennessee

15) Two hour posterior segment course “Advances in retinal imaging” 31274-PS West
Tennessee Optometric Association May 2011 Memphis Tennessee

16) Two hour posterior segment course “Advances in retinal imaging” 31274-PS Southern
Eye Associates June 2011 Memphis Tennessee

17) Four hours glaucoma course at Western University of Health Sciences July 2011,
Pomona, CA 1) Open Angle Glaucoma and Advanced Technologies 31847-GL one
hour lecture 2) Pseudoexfoliation Syndrome and Glaucoma a Dangerous Duo 31848-
GL two hour lecture, To Drop or to Chop Options of Medical and Surgical Mangement of
Glaucoma one hour lecture
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18) Nine hours glaucoma course at Western University of Health Sciences September
2011, Pomona, CA 1) Glaucoma back to basics two hour lecture 32406-GL, 2) Ocular
imaging- the old, the new and yet to come two hour lecture 32402-GL 3) Toolbox in
managing glaucoma: tonometry, pachymetry etc. two hour lecture 32403-GL 4) POAG,
the greater part of glaucomas two hour lecture 32404 GL 5) Surgical options in
managing glaucoma one hour lecture 32407-GL

19) One hour glaucoma course Progress in detecting progression one hour lecture 32883-GL
Western University of Health Sciences October 2011, Pomona, CA

20) Six hour glaucoma course at Western University of Health Sciences November 2011,
Pomona, CA 1) Open Angle Glaucoma and Advanced Technologies 31847-GL one
hour lecture 2) Pseudoexfoliation Syndrome and Glaucoma a Dangerous Duo 31848-
GL two hour lecture 3) To Drop or to Chop Options of Medical and Surgical Mangement
of Glaucoma one hour lecture 4) POAG, the greater part of glaucomas two hour lecture
32404 GL

21) One hour glaucoma course Progress in detecting progression 32883-GL Western
University of Health Sciences November 2011, Pomona, CA

22) One hour glaucoma course Progress in detecting progression 32883-GL Western
University of Health Sciences January 2012, Pomona, CA

23) Six hour glaucoma course at Western University of Health Sciences February 2012,
Pomona, CA 1) Open Angle Glaucoma and Advanced Technologies 31847-GL one
hour lecture 2) Pseudoexfoliation Syndrome and Glaucoma a Dangerous Duo 31848-
GL two hour lecture 3) To Drop or to Chop Options of Medical and Surgical Mangement
of Glaucoma one hour lecture 4) POAG, the greater part of glaucomas two hour lecture
32404 GL

24) Two hour glaucoma course Intraocular pressure The Old, the new and the yet to come
29163-AS Surgical Eye Care Foundation The 7" Annual Optometric Continuing
Education Seminar. February 2012, Memphis TN

25) Two hour glaucoma course “Grand rounds in glaucoma” Western University of Health
Sciences February 2012, Pomona, CA

26) Six hour course “Optowest 2012 California Optometric Association” Four hours
glaucoma and two hours Nutrition and the eye April 2012

27) Five hour glaucoma course San Diego County Optometric Society presented May 20™
2012

28) Two hour CE lecture Visual Fields Past, Present and Future Orange County Optometric
Society June 2012

29) Four hours of CE lecture at Hays-Haine Annual Symposium at Western University of
Health Sciences September 2012

30) One and half hour lecture at New advances in diagnosis and treatment of retinal conditions
Luxottica CE Event lecture at Western University of Health Sciences November 2102

31) Four Hour CE lecture at Mississippi Optometric Association Annual CE event in
Jackson MS November 2012

32) Two hour CE event at Orange County Optometric Society Fabrys Eye Disease and
Ocular Manifestation February 2013

33) Two hour glaucoma CE lecture at Inland Empire Optometric Association annual CE
event. March 2013
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34) Two hour CE lecture glaucoma management at Asian American Optometric Society bi
annual CE event March 2013

35) One Hour CE lecture at Western University of Health Sciences, Progression and
glaucoma, April 2013

36) Three hour CE lecture at Western University of Health Sciences on Optic disc analysis
and Visual field interpretation, April 2013

37) Three hour hands on interactive CE at Western University of Health Sciences, April 2013

38) Two hour CE lecture glaucoma management at Asian American Optometric Society bi
annual CE event August 2013

39) Two hour CE lecture 1) Ocular manifestation of systemic disease and 2) glaucoma
management at San Fernando Valley Optometric Association annual CE event
September 2013

40) One hour lecture on Ocular manifestations of Fabrys disease San Joaquin Optometric
Society, Modesto California October 2013

41) One Hour CE lecture at Western University of Health Sciences, Progression and
glaucoma, November 2013

42) Two hour CE lecture at California Optometric Association Monterey Meeting, Ocular
manifestations of Fabrys disease, November 2013

43) Two hour CE event at Inland Empire Optometric Association, Update on glaucoma
medications and Fabrys disease March 2014

44) Four hours of at the Western University of Health Sciences, Pomona California, Two
hours Medical Management in Glaucoma and Two hours of Surgical Considerations in
Glaucoma. March 2014

45) Two hour CE at the Optowest, 2014, California Optometric Association, Fabrys
disease Optometry making diagnosis. April 2014

46) One hour lecture at the Asian American Optometric Association “Glaucoma Medical
Management update” August 24" 2014

47) One hour lecture at San Mateo Optometric Association “Fabry disease Optometry
making diagnosis”, August 26™ 2014

48) One hour lecture at Western University of Health Sciences “Progress in detecting
progression in glaucoma” September 6™ 2014

49) Five hour course at Sandiego County Optometric Association on Glaucoma
management September 14™ 2014

50) Four hours CE lectures at Western University of Health Sciences on Glaucoma
management October 19™ 2014

51) Two hour CE at Northwest Congress Portland OR, on Fabry disease and Perceptual
Learning studies in retinal degeneration February 21% and 22" 2015

52) One hour CE webinar at Western University of Health Sciences Fabry Disease Optometry
making Diagnosis March 4" Webinar 2015.

53) Five hour course at Sandiego County Optometric Association on March 15" 2015

54) One hour course at Asian American Optometric Society on March 29" 2015 Pseudo
exfoliation syndrome
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55) Four hour CE lecture in glaucoma management, two hours drugs and glaucoma, two hours
imaging and glaucoma 5™ Midwest Optometric Society Conference April 12" 2015

56) Four hour course Comprehensive Glaucoma Update at Western University of Health
Sciences April 26™ 2015

57) One hour CE lecture Fabry disease Ocular Manifestations of a systemic Disease at
Western University of Health Sciences May 14™ 2015

58) One hour CE lecture Fabry disease Ocular Manifestations of a systemic Disease at
Western University of Health Sciences August 13" 2015

59) Five hour CE lecture; Glaucoma Back to Basics (2 hours) and Tool box in Managing
Glaucoma (3 hours) at Western University of Health Sciences September 13™ 2015

60) Two hour CE lecture; Epidemiology: Clinical trials in Glaucoma at Western University of
Health Sciences September 20" 2015

61) Two hour CE lecture POAG Greater part of Glaucomas at Western University of Health
Sciences October 4™ 2015

62) Five hour CE lecture; Medical Management of Glaucoma A-Z (3 hours) Surgical
Considerations in Glaucoma A-Z ( 2hours) at Western University of Health Sciences
October 18" 2015

63) Two hour CE lecture: Decision making in glaucoma: Diagnosis and Management at
Western University of Health Sciences November 7" 2015

64) Two hour CE lecture: Decision making in glaucoma: Diagnosis and management at Kaiser
Annual CE event, Huntington Beach. January 30" 2016

65) Four hour CE lecture provided on interactive glaucoma course at Western University of
Health Sciences Pomona CA February 28™ 2016

66) Two hour CE lecture: Decision making in glaucoma: Diagnosis and management at Inland
Empire Annual CE event, Ontario CA. March 6th 2016

67) Four hour CE lecture provided on Optic disc evaluation down to a science and OCT
posterior segment applications Midwest Optometric Society Mason Ohio, April 3rd
2016

68) One hour CE lecture, Fabry Disease Ocular manifestations of a systemic disease. First
Sight Conference Las Vegas NV April 4th 2016

69) Two Hour CE, Asian American Optometric Society Decision making and Management
in Glaucoma May 15™ 2016

70) Two Hour CE, Western University of Health Sciences Decision making and
Management in Glaucoma September 11" 2016

71) Two Hour CE, Tri County Optometric Society Decision making and Management in
Glaucoma October 8" 2016

72) Two Hour CE, San Fernando Valley Optometric Society Decision making and
Management in Glaucoma October 9" 2016
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Research Grants:

Title: The Influence of Corneal Dimensions on Measurement Related To Glaucoma And
Ocular Hypertension
Principal Investigator:  Pinakin Gunvant BS Optom (100% efforts)

Investigator: Daniel O’Leary PhD, David Broadway MD

Agency: Anglia Polytechnic University, Research.

Type: Bursary for graduate studies at Anglia Polytechnic University
Duration : 1999-2002

Type Restricted grant

Amount £49, 500 (approximate USD 89,100)

Title: Improving Glaucoma Treatment Based on Wavelet-Fourier Analysis of Retinal Nerve
Fiber Layer Thickness
Principal Investigator:  Edward Essock PhD, Joern Soltau MD, Philip Chen MD

Investigator: Pinakin Gunvant BS Optom, PhD (100% efforts)
Agency: Kentucky Science and Engineering Foundation
Type: KSEF-03-RDE-005 Emerging Technology,
Duration: 2004-2006

Type Restricted grant

Amount $168,096

Title: Factors Affecting Intraocular Pressure Measurement
Principal Investigator:  Pinakin Gunvant BS Optom, PhD

Clinical Examiner: Felicia Jackson BS, Erin Hocking BS
Agency: Bausch and Lomb, USA

Type: Unrestricted grant

Duration: 2006-2011

Amount $17,060 (includes 10,000 equipment support)

Title: Collection of Normative and Glaucoma Data Using GDx VCC™ Scanning Laser
Polarimetry

Principal Investigator:  Pinakin Gunvant BS Optom, PhD

Clinical Examiner: Michael Gerstner OD, Jason Duncan OD, Charles Haine OD,MS

Agency: Carl Zeiss Medictec, USA

Type: Unrestricted grant for collection of normative data/FDA trial
Duration: 2006-2007

Amount $28,350

Title: Evaluation of the accuracy and clinical utility of Heine Lamba retinometer
Principal Investigator:  Pinakin Gunvant BS Optom, PhD
Co-investigators: Jason Duncan OD, Scott B Steinman OD PhD

Clinical Examiner: Marzuka Khan-Jalal BS, Michael Eller BS, Meredith
Cohler BS, Erin Hocking BA
Agency: Heine, USA.

Type: Unrestricted grant
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Duration: 2007-2011
Amount $10,000

Title: Improving Glaucoma Treatment: Mathematical Analysis of Retinal Nerve Fiber Layer
Thickness
Principal Investigator:  Pinakin Gunvant BS Optom, PhD

Agency: ASSISI Foundation, Memphis USA
Type: Restricted grant

Duration: 2009-2011

Amount $79,900

Title: Collection of normative database for iVue OCT
Principal Investigator:  Pinakin Gunvant Davey OD, PhD

Agency: Optovue Inc, Fremont, California
Type: Restricted grant/FDA trial
Duration: 2011-2012

Amount $ 31,000

http://clinicaltrials.gov/ct2/show/NCT01459731?term=pinakin+davey&rank=1

Title: Age related changes in Macular pigment Optical density
Principal Investigator:  Pinakin Gunvant Davey OD, PhD

Agency: Zeavision LLC
Type: Restricted grant
Duration: 2013-2015
Amount 35,000

Additional intramural grant from Western University of Health Sciences $5,000
Total Amount $ 40,000

Title: Collection of normative database for Maestro OCT
Principal Investigator:  Pinakin Gunvant Davey OD, PhD

Agency: Topcon, Japan

Type: Restricted grant/ FDA trial
Duration: 2013-2014

Amount $ 70,550

http://clinicaltrials.gov/ct2/show/NCT01986478?term=pinakin+davey&rank=2

Title: Integrating Perceptual Learning Approaches into Effective Therapies for Low Vision.
Principal Investigator:  Aaron Seitz PhD, Professor UC Riverside

Co-Investigator: Pinakin Gunvant Davey OD, PhD,
Agency: National Institute of Health 1RO1EY023582
Total funding: $1,774,188

Type: Subcontract Restricted grant

Duration: 2013-2016

Co-investigator % effort: 12% (3 years)
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Additional intramural grant from Western University of Health Sciences $5,000
Total funding: $ 105,001.00

Title: MAESTROZ2: Topcon 3D OCT-1 Maestro Optic Disc and RNFL Study: Agreement and
Repeatability comparison with the iVue
Principal Investigator:  Pinakin Gunvant Davey OD, PhD

Agency: Topcon, Japan

Type: Restricted grant/ FDA trial
Duration: 2013-2014

Total funding $ 27,800

Title: TOPCON 3D OCT-1 MAESTRO REFERENCE DATABASE STUDY II
Principal Investigator:  Pinakin Gunvant Davey OD, PhD
Clinical Investigators:  Naida Jackirlic OD, Guru Sharma OD, Munish Sharma OD

Agency: Topcon, Japan

Type: Restricted grant/ FDA trial
Duration: 2015-2016

Total funding $ 33,600

Title: TOPCON 3D OCT-1 MAESTRO AGREEMENT AND PRECISION STUDY Ii
Principal Investigator:  Pinakin Gunvant Davey OD, PhD
Clinical Investigators:  Kaydee McCray MS and Jennifer Kurtz

Agency: Topcon, Japan

Type: Restricted grant/ FDA trial
Duration: 2015-2016

Total funding $ 116,900

In Kind Grants to Southern College of Optometry

Ziemer Ophthalmology Pascal tonometer and supplies $4,500

Heidelberg Engineering Upgrade for Heidelberg Retina Tomograph $16,500
Carl Zeiss Meditec Frequency Doubling Perimeters two units $22,000

Carl Zeiss Meditec Upgrade to GDx and OCT units $6,500

In Kind grants to Western University of Health Sciences
Blood flow analyzer Paradigm technologies, Utah USA $5,000

IVue OCT Optovue Inc Fremont California USA equipment cost $46,950.00 four year
loan to Western University of Health Sciences.

Teaching experience:
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Lectures:
Anglia Polytechnic University Cambridge, England

1999-2002 Module leader (Instructor in charge), presented lectures, organized and
supervised practical lab sessions for Optics of the eye. This course lasted for 1
semester total teaching time 36 hours.

2000-2002 Module leader (Instructor in charge), presented lectures, organized and
supervised practical lab sessions for Experimental Methods in Optics & Principle
Ophthalmic Lenses. This course lasted for 1 semester; three groups; total teaching
time 108 hours.

2000-2002 Presented 6 weeks of lectures in a 12 week course on Microbiology for
General and Ocular Pharmacology. This course lasted for 1 semester; total teaching
time 18 hours.

2000-2002 Presented 2 weeks of a 12 week lecture course on Clinical Optometry; total
teaching time 4 hours.

University of Louisville, Vision Science, Louisville, Kentucky, USA
2003-2006 Presented, 2 hours lecture in a 12 week course for Professor Edward A
Essock on a course in vision science for graduate students.

Southern College of Optometry, Memphis, Tennessee, USA
2007 to 2011 Instructor for the Epidemiology part of OPT 323 Public health,
Epidemiology and Geriatrics, presented lectures 5 weeks for a 16 week course total
teaching time 10 hours.

2008 to 2011 Instructor in charge for the OPT 116, OPT 213 Biochemistry of the Eye
the course is a 1.5 credit unit course each for 16 weeks, total teaching time 24 hours

2010-2011 OPT 308Glaucoma co-instructed the course (50%) with Dr. Dennis
Matthews, 2 credit unit course for 16 weeks total teaching 16 hours

Glaucoma course for Texas Optometrists
12/2006, 07/2007, 12/2007, 04/2008, 12/2008 Thirteen hours of a thirty hour course
lectures covering topics of anatomy and physiology of optic nerve, mechanisms of
glaucomatous damage, intraocular pressure, optic disc evaluation with imaging
technology, an update on primary open angle glaucoma, epidemiology of glaucoma and
ocular hypertension, update on ocular hypertension, normal tension glaucoma,
secondary glaucoma and visual fields.

Western University of Health Sciences

2009 to present Instructor in charge for the Ocular physiology OPTM 5032, 2.0 credit
unit with 26 lecture hours. Total teaching time 26 hours
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2010 to present Instructor in charge for the Ocular Disease Il Glaucoma OPTM 5032
3.5 credit unit with 36 lecture hours and 10 lab hours (4 groups). Total teaching time 76
hours

2011 to 2013 Elective course Il Common Optometric Procedures. OPTM 8163, 1.0
credit unit 14 lecture hours. Total teaching time 14 hours

Laboratory and clinic based modules:

Anglia Polytechnic University Cambridge, England

1999-2000 Contact Lenses: | co-supervised the 12 lab sessions; total lab time 36 hours.

1999-2000 Further Clinical Optometry: | co-supervised 12 lab sessions; total lab time 48
hours.

1999-2002 Clinical Optometry: | co-supervised the 12 lab sessions; total lab time 36
hours

Southern College of Optometry, Memphis, Tennessee, USA

2006 Lab instructor for OPT 230 (Patient Management) total lab time 96 hours

2006 to 2011 Teaching clinical technology in Advanced Care Ocular Disease at the Eye
Centre.

2007 to 2011 Co-instructor OPT 328 a seminar based course; presented lectures; 8
weeks for a 16 week course and organized and supervised practical lab sessions. This
course lasted for 1 semester, total teaching time 10 hours

Thesis supervision: Co-supervised the following thesis

2001

2002

1) Ms. Leena Panchal: “Vertical cup-to-disc ratio - Agreement between direct
ophthalmoscopic estimation, fundus biomicroscopic estimation and scanning laser
ophthalmoscopic measurement”

2) Mr. Javed Akhtar: “Effect of pupil dilation on measurements obtained using scanning
laser ophthalmoscope”

3) Ms. Sarah Burdis: “Effect of repeated tonometry on the pulsatile ocular blood flow of
consensual eye.”

06/2007 to 06/2009 Co-Supervisor and committee member PhD thesis
Donald Ladwig (University of Louisville)
“Retinal nerve fiber layer and visual function” student terminated with a Masters degree.
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06/2009 to 06/2011 Co-supervisor and committee member PhD thesis

Paul Young June Kim (University of Memphis)
“Early Identification and Prediction of Risk for Glaucomatous Progression Using Fractal
Analysis of Pseudo 2D Retinal Nerve Fiber Layer (RNFL) Data”

Masters of Science in Medical Sciences research projects

2012-2013
Kiana Nouri- Repeatability of Ocular Response Analyzer: Best waveform vs. Mean
values
Bridgett Santos - Repeatability of Macular Pigment Optical Density (MPOD)
Duck Lee Young- Repeatability of Ocular Corvis ST in Intraocular Pressure
Measurements
Jerry Lee- Repeatability of biomechanical parameters obtained using the Corvis
Silverio Alvarez- Inter-eye correlation of Macular pigment optical density in healthy
eyes

2013-2014
Jessica Lee- Age related variations in macular pigment optical density
Eric Saidi- In-Vivo Intraocular pressure measurements in zebrafish

2014-2015

Violeta Paronian Comparison of various clinical contrast sensitivity testing techniques

Kaydee McCray Evaluation of contrast sensitivity in healthy versus disease eyes
2015-2016

Cherryl Lemons Repeatability of automated pupillometer and effect of glare on pupil
size

Arlene Flores Evaluation of CSV 1000 in glare testing

Danica Quicho Evaluating visual function with and without induced glare using the Sine
CSF test of the M&S Technologies® Smart System

2016-2017

My Diep Effect of glare on contrast sensitivity function

Claire Healy Comparison of contrast sensitivity in photopic and mesopic conditions

Edward Ng Contrast sensitivity function under mesopic conditions using CSV-1000E to
establish normative database.

Service to college and university:

Open days: 1999-2002

| was involved in the “Open Days” of the optometry department at Anglia Polytechnic
University. Graduate students were involved in the demonstration of facilities and answered
the questions which were asked by the prospective students.
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Psychology Day 2003 and 2004

| was involved in the organizing of the Psychology Day; this is an open day which is
conducted by the Department of Psychological and Brain Sciences at University of Louisville.
This event marks the annual celebration and display of department facilities and research.
Research at Louisville 2004

| was one of the judges for the Research at Louisville where | was involved in judging
the research posters presented by the Graduate students of the science and bio-medical
departments.
Annual Louisville Regional Science Fair 2005

| was one of the judges at the Louisville Regional Science Fair in the Microbiology
category, where | was involved in judging the research posters presented by the students.

American Academy of Optometry Annual Conference Tampa Florida 2004. A volunteer in
the Academy's Membership Booth at Academy 2004 Tampa. To provide and be the primary
source of information for the individuals interested in becoming Fellow of American Academy
of Optometry (FAAO).

Mock board Part-3 for fourth year interns

1. Part-3 mock board Section-1 03/2006

2. Part-3 mock board Section-2 03/2007

Student Advisor Program
2006 to 2010 Student advisor for first year students. My duties are to mentor and
general guidance when they are students at Southern College of Optometry.
Committees
2006 to 2011 Research and IRB Committee at Southern College of Optometry
01/2008 to 09/2008 Chairman, IRB Committee, Southern College of Optometry
2012 to present Appointed as a member of PhD feasibility planning Committee
e Submitted potential course document for the program
e Organized an Memorandum of Understanding with industry in support of the
program
e Submitted a proposal for extramural funding to start the PhD program
e Worked on a NIH submission for a centre grant to develop graduate program.
2016 Appointed Chair of University PhD feasibility planning Committee
2013-2014 Appointed by Dr. Philip Pumerantz to be part of Research Working Group,
Strategic Planning Phase II; working group chair Dr. Steven Henriksen
2013 —to present Elected as a member of Promotion and Tenure Committee,
College of Optometry, Western University of Health Sciences
2016 Chair of the Promotion and Tenure Committee
2013- to present Elected as a member of Academic Senate as a representative of
College of Optometry, Western University of Health Sciences
2016 Chair of Advisory Board for Center of Clinical and Translational Research

Student retention Webinars
Provided webinars to Doctor of Optometry batch of 2017
1) Insight into Optometry: Ocular Physiology June 25™ 2013
2) Glaucoma: “The silent thief” July 23" 2013
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Service to profession:

2002 to present Member of Diseases Section at American Academy of Optometry

2007 to 2009 Continuing Education Quality Assurance Committee at American Academy of
Optometry

2007 and 2008 Moderator

Invited and served as a moderator of Glaucoma Section American Academy of Optometry
annual conference

2009 and 2010 Reviewer

Invited and served as a reviewer for the of glaucoma scientific papers section at the American
Academy of Optometry annual conference

2008 to 2011 President, American Academy of Optometry Tennessee Chapter

2011 to Present Mentor for the Developing Country Eye Researcher Fellows at Association
for Research in Vision and Ophthalmology (ARVO)

2012- to present Appointed member of Education and Clinical Practices Committee,

California Optometric Association

2013, 2014, 2015, and 2016 invited to serve as an “Expert” in the popular training session for
“Members-in-training- pre-doctoral and post doctoral fellows and residents” at
Association for Research in Vision and Ophthalmology (ARVO) Annual meeting
luncheon event “Pizza with an Expert”.

2013 Moderator at Association for Research in Vision and Ophthalmology, Retina and AMD
symposium

2013-2014 Elected Chair of continuing education at Inland Empire Optometric Association

2013-to present Appointed member of Membership Committee of California Optometric

Association

2015-2016 Treasurer and Chair of Education Committee Inland Empire Optometric

Association

2016 -2017 President Elect Inland Empire Optometric

Service to community:

Vision Screening

1998 Participated in vision screening for school children; the event was funded by the Rotary
Club of Chennai, India.

1999 Leader of the team; vision screening for senior citizens, event was funded and organized
by Kaingra (a social organization).

2004 Glaucoma Screenings
A total of 249 individuals were screened for glaucoma, the tests included frequency doubling
perimetry
1. Salud Familiar Health Fair and Conference.
Primary focus was on Hispanic community. Held at the University of Portland, Portland,
Oregon.
2. Health event at Pioneer Court House Square. Portland, Oregon.
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2006-2007
Supervised students and represented Southern College of Optometry for a vision screening
program conducted on

1. 04/22/2006 by the Whitehaven Community Centre, Memphis, Tennessee.

2. 04/29/2006 by the Parkway Garden United Presbyterian Church, Memphis,
Tennessee.

3. 06/03/2006 by the Sisterhood Showcase convention, Memphis, Tennessee.

4. 06/10/2006 by the Outreach Rising Sun, Memphis, Tennessee.

5. 05/20/2007 by the Tennessee Optometric Association in collaboration with Lions

International for the Special Olympics at Nashville, Tennessee.

2007-2008
Supervised students and represented Southern College of Optometry for a vision screening
program conducted on

1. 06/02/2007 by the Raleigh Presbyterian Church, Memphis, Tennessee
2. 06/30/2007 by the Breath of Life SDA Church, Memphis, Tennessee

3. 04/06/2008 by the BAPS Hindu Mandir (Temple), Memphis, Tennessee
2009-2010

Supervised students and represented Southern College of Optometry for a vision screening
program conducted on
1. 05/08/2010 by the BAPS Hindu Mandir (Temple), Memphis, Tennessee

2012
Supervised students and represented Western University of Health Sciences, College of
Optometry for a vision screening program conducted

1) BAPS Hindu Temple at Chino Hills Eye screening as a part of multispecialty health
screening event September 16" 2012
2) HMPS Inc. ANNUAL HEALTH FAIR Co-Sponsored by Tarsadia Foundation & Supported
by Anekant Community Center Eye screening as a part of multispecialty health screening
event October 7™ 2012
3) California Zoroastrian Center ANNUAL HEALTH FAIR Eye screening as a part of
multispecialty health screening event October 215 2012
4) California Lions Friends in Sight and Sai Baba Organization Eye screening Event
December 8" 2012
5) Lecture at BAPS Temple Chino Hills, Common Eye Problems, This lecture was delivered to
about 1000 people as process to create awareness about ocular problems and to introduce
the Western University of Health Sciences Eye Care Center to the neighboring community.
e As a direct influence of this and ongoing communication we get constant referrals of
patients from medical internists
e | also won the prize for the Faculty that generated maximum new referrals, in a
friendly competition conducted by the Eye Care Center at Western University of
Health Sciences.
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6) Lecture and eye screening to Ontario Centre Senior and Adult Community on glaucoma.
October 11" 2012

7) Wrote articles for Inland Valley News, a printed publication that has wide range of
circulation. Articles submitted on topic “Protect your eyes you cannot replace them” and
“Glaucoma: The Silent thief”

8) BAPS Hindu Temple at Chino Hills Eye screening as a part of multispecialty health
screening event September 2015

9) BAPS Hindu Temple at Chino Hills Eye screening as a part of multispecialty health
screening event September 18" 2016

References
Available upon request
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	CURRENT CHECKLIST
	Glaucomatous Nerve and Imaging
	summary & outline
	outline
	Glaucomatous nerve and imaging
	Pinakin Davey OD, PhD, FAAO
	Professor and Director of Research

	Glaucoma
	Definitions
	 “Ocular tissue damage at least partially related to intraocular pressure”
	 A chronic, bilateral, often asymmetrical disease in adults, featuring acquired loss of optic nerve fibers and abnormality of visual field with an open anterior chamber angle.

	Goals
	 Document status of optic nerve structure and function
	 Target pressure- so damage is unlikely to happen
	 Maintain IOP below target pressure
	 Monitor status of the optic nerve and reset target pressure if deterioration occurs.
	 Minimize side effects of management and impact on vision and general health and quality of life.
	 Educate and engage the patient in management

	Imaging and glaucoma
	 No longer colorful imaging technology!
	 Several sophisticated imaging techniques are at different stages of development.
	 Most technology are changing rapidly


	Gold standard
	 Simultaneous stereo photography!
	 Problems?


	Glaucomatous nerve
	 1. Observe the scleral ring to identify the limits of the optic disc and evaluate its size.

	Measure Disc Size
	 Observe the scleral ring to identify the limits of the optic disc and evaluate its size.
	 66D 1 X magnification

	 Cup size is associated with disc size
	 Effects any casual observer for cup to disc ratio measurement
	 Rim thickness varies with disc size

	Disc size
	 Small < 1.5 mm 2
	 Medium > 1.5 but <2.5 mm 2
	 Large > 2.5 mm 2

	Neuroretinal rim characteristics
	 Color of rim- pale rims not good
	 Width of rim in all sectors
	 ISNT rule
	 ISNT rule is accurate about 70% of times

	RNFL
	 Healthy eye has striations
	 A certain amount of NFL is required for visibility
	 RNFL loss can be diffuse, localized or mixed

	RNFL cont…
	 Diffuse – reduction in RNFL brightness
	 Localized – wedge shaped defect
	 Localized RNFL defects should traced back the disc

	Peripapillary atrophy
	 Where
	 How large
	 1/8, ¼, ½ , ¾, 1, > 1 DD

	Optic disc hemorrhages
	 Transient
	 Inferior temporal or superior temporal regions mainly
	 Record present or absent
	 If present where

	Retinal vessels
	CD ratio
	 Vertical
	 Horizontal
	 Largest
	 CD ratio of imaging devices will not match your findings!

	Focal atrophy of neural rim AKA Notch
	Optic disc hemorrhages-3
	Barring of circumlinear vessels
	Laminar dot sign
	Bayonetting
	 Double angulation of blood vessel.

	Nerve fiber bundle defect
	 Rim changes also produces RNFL defects.
	 Dark stripes or wedge shapes defect paralleling the normal striations.
	 Common after disc hemorrhages

	Optical Coherence tomography
	Optical coherence tomography
	 It has become the mainstay of all the imaging
	 It is indeed at a great point now
	 Prior devices were changing rapidly
	 Did not have good software
	 Many imaging errors
	 Numerous unknowns on how to use technology


	Comparison of Time versus Fourier domain
	Image registration issues
	Interpretation of OCT
	Screening methods - IOP
	 IOP poor screening tool
	 Sensitivity 47.1% specificity 92.4%
	 Most people with high pressures do not have or never develops POAG


	Screening methods
	 Screening can be made more effective by including ONH and RNFL assessment.
	 Standard visual field is time consuming.
	 Frequency doubling technology shows promise as a screening tool

	Screening cont…
	 Screening can be more efficient if
	 Targeted to specific groups
	 Older population
	 African Americans
	 Relatives of glaucoma patients



	Ganglion Cell Complex (GCC)
	Other devices
	 Zeiss Ganglion Cell analysis- GCL+ IPL
	 Topcon Maestro gives both
	 NFL+ GCL+ IPL
	 GCL+IPL

	 Spectralis gives individual layers.

	How is GCC measured
	GCC Change
	Case
	NFL Change Maps
	Can GCC be used as an independent parameter to diagnose glaucoma?
	Progression and glaucoma
	Progression
	 Consensus is limited
	 Visual fields tend to fluctuate in early glaucoma
	 Reliable  and repeatable structural measurements is very valuable
	 Fourier domain OCT 5 microns accuracy.


	CASE MR.X
	 DOB 1951
	 Asian Male
	 Medical unremarkable
	 Family medical Brother Glaucoma
	 Tmax – 23 OU
	 On PGA IOPs 15-18 OU
	 Overall quite regular in care and compliance

	During follow-up
	 One year had changed to generics PGA
	 Seen by 4 different doctors in practice….
	 Charts …. And observations

	OD
	OS
	Whats new Glaucoma
	Macular Pigment and glaucoma
	 We know the advantages of multivitamins and AMD
	 Prevents oxidative damage
	 Quenches any free radical
	 Prevents photoreceptor death
	 Absorbs stray light

	 Oxidative damage can also occur in glaucoma

	Where is the evidence?
	 Aqueous humor has lot of vitamin-C
	 Macular pigment optical density is lower in glaucoma patients than individuals without glaucoma

	Summary
	 Measure Macular pigment in glaucoma patients
	 Measure Ganglion Cell Complex/ Analysis
	 Recommend multivitamin intake with good amount of Lutein and Zeaxanthin- Dosage matters!
	 Helps all age related diseases.

	Whats new with OCT
	OCT Angiography: A New Approach to Protecting Vision
	 Non-invasive visualization of individual layers of retinal vasculature
	 Pathology not obscured by fluorescein staining or pooling
	 Image acquisition requires less time than a dye-based procedure
	 Reduced patient burden allows more frequent imaging to better follow disease progression and treatment response

	How Does AngioVue Work?
	Principles of AngioVue OCTA
	 Uses motion contrast to detect blood flow
	 Rapidly acquire multiple cross-sectional images from a single location on the retina
	 Flow is the difference between two sequential scans
	 Flow = Frame #1 – Frame #2


	SSADA: Split Spectrum Amplitude Decorrelation Angiography
	AngioVue vs. FA & ICGA
	Structure + Function: Retina
	Structure + Function: Optic Nerve
	See The Vessels Like You’ve Never Seen Them Before!
	 Segment retinal vasculature into individual layers
	 Eliminate effects of dye-based blurring and pooling
	 Isolate areas of interest
	 View 3x3mm and 6x6mm scans

	Non-Invasive, Dye-Free & Fast
	 No injection, no fluorescein
	 Order test as needed to more closely monitor disease progression and treatment response
	 Image acquisition in less than three seconds
	 Total time in room approximately 10 minutes

	Motion Correction Technology (MCT™): Minimizes Saccadic Motion to Enhance Image Intensity
	Glaucoma
	Summary
	 Look at the nerve carefully
	 Always perform scans and make sure you are satisfied- Quality of scan
	 Look at individual parameters-5 microns change
	 Perform change analysis
	 Always perform Disc, RNFL and GCC
	 One may show changes first compared to other

	 IOP still very important- measure it accurately and consistently
	 Fundus photographs and visual fields still a must!!!
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