A ONE YEAR PROSPECTIVE STUDY TO COMPARE THE PREVALENCE
OF DRY EYE DISEASE AND ASSESSMENT OF CORNEAL NERVE
SENSITIVITY BETWEEN DIABETICS AND NON-DIABETICS AT KLE'S
DR PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE,
BELAGAVI.

BY
REG. NO: BK0120002

Bigsertation

Submitted to the

KLE Academy of Higher Education and Research, Belagavi,

Karnataka
In partial fulfilment

Of the requirements of the degree of

MASTER OF SURGERY
IN
OPHTHALMOLOGY

JAWAHARLAL NEHRU MEDICAL COLLEGE,
BELAGAVI, KARNATAKA

JUNE/JULY 2023




KLE ACADEMY OF HIGHER EDUCATION AND RESEARCH
BELAGAVI, KARNATAKA

ENDORSEMENT BY THE HOD, PRINCIPAL/HEAD OF THE
INSTITUTION

This is to certify that the dissertation entitled “A ONE YEAR
PROSPECTIVE STUDY TO COMPARE THE PREVALENCE OF DRY EYE
DISEASE AND ASSESSMENT OF CORNEAL NERVE SENSITIVITY
BETWEEN DIABETICS AND NON-DIABETICS AT KLE’S DR
PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE,

BELAGAVT” is a bonafide and genuine research work carried out by REG. NO:

BK0120002

e —

Dr. SHIVANAND C. BUBANALE. Dr.
MS (OPHTHALMOLOGY) F.I.G.O

=

rsﬁa'ﬁ MANTSHETTI M.D.

ringlphl Medical College,
BELAGAVI- 580 01¢

Professor & Head of Department Nehru Nagar,
Department of Ophthalmolog Belagavi -590010
J.N. Medical College,

Nehru Nagar,

Belagavi -590010

Date: ﬁr?' (ZKZO%V Date: 27+ 172+ oLt

Place: Belagavi Place: Belagavi

PROFESSOR & HEAD
Dept. of Ophthalmology : i
Jawaharlal Nehru Medical College,
BELGAUM




Undertaking

“I, REG. NO: BK0120002, hereby declare that the information and the data mentioned
in my dissertation entitled ““A ONE YEAR PROSPECTIVE STUDY TO
COMPARE THE PREVALENCE OF DRY EYE DISEASE AND ASSESSMENT
OF CORNEAL NERVE SENSITIVITY BETWEEN DIABETICS AND NON-
DIABETICS AT KLE’S DR PRABHAKAR KORE HOSPITAL AND MEDICAL
RESEARCH CENTRE, BELAGAVI” belongs to me and is original. I am aware of

the definition of plagiarism as detailed below:

e An act or instance of using or closely imitating the language and thoughts of
another author without authorization and the representation of that author’s work
as one’s own, as by not crediting the original author.

. A piece of writing or other work reflecting such unauthorized use or imitation.

e  The deliberate or reckless representation of another’s words, thoughts or ideas as
one’s own without attribution in connection with submission of academic work,

whether graded or otherwise.

I hereby declare that the dissertation prepared by me is original-one and does
not involve plagiarism anywhere. In case at a later stage, it is found that I have indulged
in plagiarism, then I am solely responsible for the same and the institution is at liberty

to take any disciplinary action against me including cancellation of dissertation or any

(o

Date: 21 V.. WU REG. NO: BK0120002

Place: faln ‘?F‘M

other penalties imposed by the University”.



PLAGIARISM CERTIFICATE

’ AN
MKLE JAWAHARLAL NEHRU MEDICAL COLLEGE (1}

=k (Recognized by Medical Council of India, New Delhi)

‘ Accredited ‘A+’ Grade by NAAC (3 Cycle) Placed in Category ‘A’ by MHRD (Gol)
Nehru Nagar, Belagavi- 590 010, Karnataka, INDIA
L 0831-2471350 A 0831-2470759 £ wwwinmcedu 23 principal@inmc.edu
Ref No: MDC/PG/ Date: 13-12-2022.
ACCEPTANCE LETTER

The softcopy of thesis entitled: “ ONE YEAR PROSPECTIVE STUDY TO COMPARE THE
PREVALENCE OF DRY EYE DISEASE AND ASSESSMENT OF CORNEAL NERVE
SENSITIVITY BETWEEN DIABETICS AND NON DIABETICS AT KLE'S DR PRABHAKAR
KORE HOSPITAL AND MEDICAL RESEARCH CENTRE, BELAGAVI " has been submitted for
Anti-Plagiarism check through Turnitin software. The scan has been carried out and the scanned
output reveals a match percentage of 08% which is within the acceptable limits of 10% as per the

guidelines given by UGC.

Guide. Dr. (Mrs.) N.S. Mahantashetti.

Chairperson-Antiplagiarism Committee &
Principal,
J. N. Medical College, Belagavi.

To,
Reg. No. BK0120002.
Postgraduate Student,
2020-21 Batch,

Department of Ophthalmology,
J. N. Medical College, Belagavi.




ABBREVIATIONS

Dry Eye Disease

Diabetes Mellitus

Tear Film and Ocular Surface Society

Dry Eye Workshop

Mucins

Lacrimal Functional Unit

Vascular Endothelial Growth Factors

Mitogen Activated Protein Kinases

Tumor Necrosis Factor

Interleukin

Matrix Metallo Proteinase

Ocular Dryness and Disease Severity

Japan Dry Eye Society

Asia Dry Eye Society

Ocular Surface Disease Index questionnaire

Standard Patient Evaluation of Eye Dryness Questite

Impact of Dry Eye in Everyday Life

Tear Film Breakup Time

MMP

ODISSEY

JDES

ADES

DIOS

SPEED

IDEEL

TBUT



Milli osmoles

Sjogren’s Syndrome

Rheumatoid Factor

Anti nuclear antibodies

Hyaluronic Acid

Fluromethalone

Lymphocyte Function-Associated antigen

Intercellular adhesion molecule

Essential Fatty Acid

Transforming growth factor

Immunoglobulin A

Epithelial Growth Factor

Autologous Blood Serum

World Health Organization

Impaired glucose tolerance

Diabetic Retinopathy

Non Proliferative Diabetic Retinopathy

Proliferative Diabetic Retinopathy

Diabetic Macular Edema

Advanced glycation end products

Vi

mOsm

SS

RF

ANA

HA

FML

LFA

ICAM

EFA

TGF

IgA

EGF

ABS

WHO

IGT

DR

NPDR

PDR

DME

AGE’s



Early treatment Diabetic Retinopathy Study = DREB

Neovascularization of the disc = NVD
Neovascularization elsewhere = NVE
Diabetic neuropathy = DN
Reactive oxygen species = ROS
Dry eye syndrome = DES

Insulin-like Growth Factor Binding Protein = FBP

vii



ABSTRACT

Primary objective:

To compare the prevalence of dry eye disease arabd4ess corneal nerve

sensitivity in diabetic patients in comparison tmsdiabetic patients.
Secondary objective:

To study associations of dry eye disease in diabmditients with diabetic

retinopathy in comparison to patients without dtabeetinopathy.
M ethodology:

The present study was a prospective comparativy stane from 1 January
2021 to 3% December 2021 in KLE'S Dr Prabhakar Kore Hospi#at Medical

Research Centre, Belagavi.

Considering the prevalence of Dry Eye Disease t648%, with a percentage
of maximum errors as 5% at 95% confidence lahel,sample size was calculated to

be 381, but for the ease of calculations the sasiptetaken was 400.

All patients, attending the Ophthalmology OPD, rivegetthe inclusion and
exclusion criteria were enrolled in the study afteking informed and written

consent. All the demographic data was noted iredgsigned proforma.
The patients eligible for the study were dividetbi groups,

Group A: Diabetic individuals.

Group B: Non-diabetic individuals.

A detailed clinical history including symptoms oED, duration of diabetes etc were

elicited from all the patients enrolled in the stud
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For assessing the symptoms of DED, Standard Pafeatluation of Eye

Dryness (SPEED) questionnaire was used.

Ocular examination included evaluation of visualigg eye lids, conjunctiva,

lacrimal apparatus, cornea, anterior chamber, fsigkamination.

For tear film evaluation, TBUT and Schirmer’s |llda& tear secretion, was

done.
Corneal nerve sensitivity was tested using cott@mpw
Results:

Considering the SPEED score, Schirmer Il valued)TBalues and DEWS I
diagnostic criteria, mild Dry Eye Disease was seeb3% diabetic and 22.25% non-
diabetic group, moderate Dry Eye Disease in 45.@&#etic and 9.75% non-diabetic
group and severe Dry Eye Disease in 2% diabetic Jain8% non-diabetic group.
Corneal Nerve Sensitivity was reduced more in diabgroup and Corneal Nerve
Sensitivity was reduced to a greater extent inepadi with higher degree of Dry Eye
Disease. Moderate Dry Eye Disease was more comnitbinvall grades of Diabetic

Retinopathy.
Conclusion:

Prevalence of Dry Eye Disease (DED) is more commorthe patients
suffering from Diabetes Mellitus (DM). Corneal Ner&ensitivity was found to be
reduced, more in the diabetic patient group thannibn-diabetic patient group. Also,
diabetic patients who have evidence of Diabetidgrieeathy (DR) were found to have

more severe forms of ocular surface disease.

Key words: Dry eye, Diabetes, Retinopathy
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INTRODUCTION

Dry eye disease (DED) is a multifactorial ocular surface disorder, caused due
to a vicious cycle of tear film instability, hyperosmolarity and chronic inflammation.
It leads to serious ocular discomfort due to irritation and visual disturbances leading
to reduced quality of life and decreased efficiency at work.! Globally, around 5-34%
of population has been diagnosed with some form of dry eye? Although
epidemiological information on the prevalence of dry eye disease in Indiais limited
due to broad variability in its definition and lack of a single diagnostic gold standard
test, studies in India have shown a prevalence of 18.4% to 54.3% across various
geographical domains.® Dry eye disease started as a disease affecting mainly the
geriatric population, but in the past few years it is found to be seen amongst the
younger population as well.

There are multiple etiological factors associated with dry eye disease, Diabetes
Mellitus (DM) being one of the veiled co-morbidities. The prevaence of DM has
been steadily on the rise since the past few decades. International Diabetes Federation
gave an estimate that nearly 500 million people are diagnosed with DM at present.*
Owing to our ethnicity, Indians are at an increased risk of developing DM in
comparison to other groups. In 2019 it was projected that approximately 77 million
Indians were living with diabetes, the prevalence being 8.9% among adults.®

One of the consequences of chronic DM is autonomic neuropathy which
occurs as a part of diabetic neuropathy.® The clinical manifestations associated with
diabetes with respect to DED are possibly due to exocrine dysfunction of lacrimal
gland, decreased sensitivity to stimulatory signals or abnormality in the production of

tears proteins. Recent studies have shown that insulin resistance or deficiency and
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long-standing hyperglycaemia can lead to a reduction in the meibomian gland
epithelia cells and goblet cells resulting in adeficient tear film.’

Abnormalities in corneal nerve structure and function has been noted in
chronic diabetics. The corneal nerves undergo changes such as tortuosity and decrease
in the corneal nerve density as seen in various animal-based studies.? These structural
anomalies lead to decreased corneal nerve sensitivity. Reduced corneal sensitivity
thereby causes a reduction in blink rate which thus leads to excess evaporation of the
tear film further increasing the ocular discomfort. By simply extrapolating the data
from previous studies, it is possible that the severity of DED and the decreased
cornea nerve sensitivity will be higher in patients with severe stages of diabetic
retinopathy as well.

These manifestations are a result of various complex mechanisms and their
appearance simultaneous. Previous studies have given a framework to correlate the
occurrence of DM and DED but there are very few studies which highlight the
relation between the severity of both these entities.

This study considers the severity of diabetic retinopathy, corneal nerve
sensitivity and severity of DED and aims to establish a sense of mindfulness while
assessing any patient diagnosed with DM. This not only develops a practice of early
diagnosis but also gives a chance to preserve the vision in the long run.

There are very few studies which evaluate the relation between DED and DR.

The precise role of tear film abnormalities and their association with DM is
not well defined. Hence this study is aimed to bring to light the relationship between
DED, cornead nerve sensitivity and DM and to emphasize the need to integrate dry

eye evaluation in routine practice.
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Objective

OBJECTIVES

Primary objective:

To compare the prevalence of dry eye disease and to assess corneal nerve
sensitivity in diabetics in comparison to non-diabetics.
Secondary objective:

To study associations of dry eye disease in diabetic patients with diabetic

retinopathy in comparison to patients without diabetic retinopathy.
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REVIEW OF LITERATURE

The first widely accepted definition of Dry Eye Pase (DED) was published
in 1995 in accordance to various clinical trials MED from the National Eye
Institute. This report defined dry eye as "Dry ey disorder of the tear film due to
tear deficiency or excessive evaporation, whichseawdamage to the interpalpebral

ocular surface and is associated with symptomswoiao discomfort.”

The elementary view that DED is simply a diseasethef tear fluid has
evolved into a rounded opinion as a disruptiorhim complex interaction of tear film,
the ocular surface and the lacrimal apparatus.nBx¢ major development was in the
year 2007, published in the report of the Tear Fdnd Ocular Surface Society
(TFOS) of the International Dry Eye Workshop (DEW3his report expanded the
scope of DED and reinvigorated the research towaralsous ocular surface

disease$?

The TFOS DEWS Il was then published online in Tloell@ Surface journal.

TFOS DEWS Il defines dry eye disease as the foligwiDry eye is a multi-
factorial disease of the ocular surface charaadrizy a loss of homeostasis of the
tear film, and accompanied by ocular symptoms, Imctv tear film instability and
hyperosmolarity, ocular surface inflammation andmedge, and neurosensory

abnormalities play etiological rolés.

This definition recognised loss of tear film hom@ss as an important key
factor for the characteristic features of DED arglimosensory anomalies as a
contributing etiology for DED. The adaptation ofstldefinition indicates that DED is

a part of a larger spectrum of disorders of thdayesurface'®
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Anatomy of the Ocular Surface

Thoft and Friend suggested that cornea, conjunckaaimal glands, and lids
function as an integrated entity known as the acsiaface. The anatomical ocular
surface comprises of the mucosa that lines theeglmd palpebral surfaces, the

corneoscleral limbus, the corneal epithelium, dredtear film*?

These constituents are interconnected through #ncaus epithelium, as well

as the nervous, vascular, immune and endocrineragst

» Conjunctiva:

The conjunctiva is a thin, transparent tissue thdlines the inner surface of
the eyelids. It blends with the epithelium of theeled at the eyelid margin and the
corneal epithelium at the limbd%.The conjunctival epithelium is a stratified non-
keratinizing epithelium, around 5 layers in deplh.is formed of cuboidal and
columnar cells, interspersed with mucus producioblet cells. The distribution of
goblet cells within the epithelium is specific tach species. In humans, the density of

goblet cells is highest in the nasal region.
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Goblet cells

Nasal part of
& Conjunctiva

Figure 1: Distribution of conjunctival goblet cells

Structurally, goblet cells are round cells with nmugranules. The mucin
granules are surrounded by membranes which haeeiatsd anchored mucin known
as MUC16. This anchored mucin is said to have a molthe barrier function. The
primary function of goblet cells is the secretioh roucin at the ocular surface.
Therefore, specific roles attributed to goblet ek a result of this are lubrication,

maintenance of tear film across the ocular suréakits barrier effect'

Reduction of goblet cells has been demonstratexbwere drying, cicatricial

conditions of the ocular surface.

« Cornea:

Cornea is composed of 6 layers namely, epitheliBamywmans membrane,
stroma, pre- Descemet’'s membrane (Dua’s layer),c&ast's membrane and
endothelium. The corneal epithelium represents d%he entire thickness of the
corneat? It is a stratified squamous non keratinized efiiing, in which the adjacent

cells are held together by desmosomes and connicted basement membrane with
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the help of hemidesmosom&sThe surface of the corneal epithelium consists of
numerous microvilli and micro-plicae. These cell®duce glycocalyx which is

responsible for the adhesion and stability of ta film 6

Tear film

Glycocalyx

Microvilli

I—>» Superficial cells

—> Basal cells

Basal lamina

> Desm

Hemidesmosomes

Figure 2: Micro-structure of corneal epithelium

The glycocalyx situated on the micro-plicae argéaglycoproteins that cover
the surface of the epithelium. They are composedeibrane associated mucins
mainly MUC1 and MUC16 which are concentrated attihef the micro-plicae. The

three main functions of these transmembrane muagcgs

1. Surface protection against friction.
2. Surface barrier against pathogens.
3. Improving epithelium wettability by converting théydrophobic plasma

membrane to a hydrophilic one through the procégéyoosylation.

In eyes with ocular surface disorders, the muciycagylation is altered.
Contact lens users, DED patients and glaucomarnsatteeated with beta- blockers
have a decrease in sialylated mucin chains. Thésagion further leads to formation

of shorter and fewer mucin glycan, creating a visioyclet®
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+ Lacrimal Functional Unit

The lacrimal functional unit (LFU) is a multifacet@pparatus encompassing
the lacrimal glands, ocular surface, and eyelidsjuding the sensory and motor
nerves that link these elements. It protects layafrstear film and maintains
homeostasis of ocular surfaceThe LFU responds to environmental, endocrinologic
and cortical stimuli and makes amends in the téarrhorphology. Its major function

is to preserve the following:

1. Integrity of the tear film.
2. Health of the ocular surface.

3. The gquality of the image cast onto the retina.

The afferent component of the LFU is facilitatedotigh ocular surface and
trigeminal nociceptors, which synapse in the btamswith autonomic and motor
(efferent) nerves. The autonomic nerves innentaerieibomian glands, conjunctival

goblet cells, and lacrimal glands.

Masociliary nerve
Lacrimal nerve

- Frontal nerve
Ciliary Long ciliary .'I

ganglion nerve |'I
Carotid artery ,I' =
CHh tﬂnudeua\ \ \\ I,l ’,'.__7-—5,/
Superior y [ "“L._ CN W, =
salivatory __/"“*- =1
nucleus 3 i —

Ch "-"i
o S N
CN Vil motdr nucleus) i Eu" P

II Conjunclival afferents
; f ) Infracrbital nerve

Geniculate Sphenopalatine

ganglicn ganglion Afferent sensory fibers

mmm Efferent parasympathetic fibers

mm Ffferent sympathetic fibers

Figure 3: Lacrimal Functional Unit
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+ Tear Film:

Tear production occurs at the rate of 1.2 micrditper minute. The total
volume of tears is 6 microlitres with a turnover 1% per minuté® The dynamic

balance is maintained by processes like evaporaimsorption and drainage.

The precorneal tear film is not secreted as a yngalution. Its components

are secreted from various glands distributed ardheadye®

The tear film is composed of three layers:

1. Lipid layer: secreted by Meibomian glands
2. Aqueous layer: secreted by Lacrimal gland

3. Mucous layer: secreted by Goblet cells of conjwati

Lipid layer -

0.1 um _‘_‘__‘H‘\\
Meibomian
D - glands

Lacrimal
gland \[

/

Agueous layer
7.0 m

al Ak Goblet cells

i & Mucous Iayer‘_//,/
. 'Eet! = 0.2 pm

Figure 4: Layers of the tear film
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The Mucin Layer:

The innermost layer of the tear film is the muctayer which is 1.Qum thick,
made up of secreted mucins, electrolytes and waieiuced by the conjunctival
goblet cell$° It is a major protective mechanism developed by goblet cells.
Mucins found on the ocular surface are produceddiylet cells, apical cells of the

conjunctiva and the acinar cells of the lacrimalngl.

Mucins are glycoproteins, composed of a proteirkbane added with a long
chain carbohydrate compound. There are 20 diffeygres of mucins in the human
body and 7 of these are found on the ocular surfibe mucin molecules can be
either membrane anchored or soluble. The membranadomucins include MUC1,
MUC4 and MUC16 which are manufactured by the apiedls of the conjunctiva and
corneat® These mucins are responsible for the formation ghfcocalyx that
essentially protects the ocular surface. The seluhicins are derived from 2 types of
cells, the conjunctival goblet cells and the acioells of the lacrimal glantf. The
goblet cells produce MUC5AC which is known as the groducing mucin and the
lacrimal acinar cells produce MUC7. The MUC5AC fobmnds with the membrane
anchored mucins. The other soluble mucins dissalviee aqueous layer and function

as lubricating agents.
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Figure 5: Tear film interface

Ocullar surface

The mucin layer also has a high carbohydrate etdntvhich makes it
hydrophilic. This provides a medium for nutrientsdagases to pass. Numerous
studies suggest that mucins also play a role astesp of tissue damage and serve as

tear film sensors that help cells respond to a ghamthe tear osmolarigy.
The Aqueous Layer:

The aqueous layer is the most predominant layéheotear film, about m
in thickness. It is secreted by the main lacrimahd which also secretes electrolytes
and various proteins. It functions to supply oxygerihe corneal epithelium, and as
protective layer. 98% of the aqueous layer is wailee other constituents being
Sodium, Potassium, Chloride, Bicarbonates, Calcidimino acids and Vascular
endothelial growth factors (VEGEY. Proteins in the aqueous phase include

lysozymes, lactoferrin, betalysin and immunoglobsiliwhich have a bactericidal
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effect. Immunoglobulins, mainly IgA, are formed plasma cells in the interstitial

tissues of the main and accessory lacrimal gfand.

Aqueous layer secretion is mainly a reflex mechanishe §' cranial nerve —
Trigeminal Nerve, forms the afferent pathway in thftex arc, stimulation of which
induces secretion. The efferent arc is more comflbe parasympathetic fibres leave
the 7" cranial nerve — Facial nerve via the Greater gatrmerve and reach the
sphenopalatine ganglidh. The lacrimal secretory fibres then travel to the
zygomaticotemporal nerve of the maxillary divisioh the Trigeminal nerve and
combine with the lacrimal part of the ophthalmiwision of the Trigeminal nerve

before entering the lacrimal glarfd.

Frontal nerve Lacrimal

- gland
Lacrimal
nerve\

. Long ciliary
Carotid nerve (LCN) & /.
artery /s
Ciliary

Oculomotor ganglio
nerve

Cornea

A \“d <

.\ Shortciliary
% nerve (SCN) Conjunctival
: afferents

Corneal
afferents

Sphenopalatine
ganglion

Corneal innervation

Geniculate
ganglion

== Afferent sensory fibres
== Efferent parasympathetic fibres
== Efferent sympathetic fibres

Figure 6: Corneal innervation
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The lacrimal gland also receives hormonal inputdidgens play an important
role in the aqueous secretion from the lacrimahdlalt not only stimulates the
secretion of certain proteins but also controls gtrecture and morphology of the

lacrimal tissué’

The Lipid Layer:

The tear film lipid layer is the outermost layertbé tear film at the air-tear
interface. It is composed chiefly of meibomiandipderived from the marginal glands
of the lids. It forms a continuous sheet anteriogytending from upper to the lower

lid. It is a relatively thin layer, 0.015 to 0.166fn thick.2°

Meibomian glands are tubulo-acinar glands whichdextheir entire contents
in the process of secretion. They are embeddetiantdrsal plates, about 20-30 in
number. The orifices open into the skin of thertidrgin. The meibomian secretions
are delivered into the marginal reservoirs from rehile secretions are spread onto

the pre-corneal tear film with each bliffk.

The lipid layer is composed of cholesteryl estat aaxes along with diesters,
fatty acids, cholesterol and triacylglycerol. Tleartfilm lipid layer, with its complex
structure is organized in a multi-layered fashibine interface between the lipid layer
and the underlying aqueous layer is by a thin laygrolar amphiphilic lipids mainly
phospholipids and glycolipids. Above these lie thdkier non-polar hydrophobic
lipids which are wax esters, cholesterol and chieies esters comprising 80% of the

lipid layer?’
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. Lipid-secreting gland
% . {Meibomian gland) | . : i Hisndiie Gl et
bl ey [ = OAHFA derivatives
D+ Liquid layer OAHFA
- Lipid polarity gradient
Cornea | B
L Q Q
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Q 0
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OAHFA LB B CI?D
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Figure 7: Lipid layer of tear film

The main function of the lipid layer is to redube tsurface tension of the tear
film. The surface tension is reduced to almost‘2s8 that of water which stabilizes
the tear film. It also smoothens the surface, dstdéine evaporation of water and also

demonstrates antimicrobial functiéh.

The lipid layer is delivered onto the tear film ohg the up-phase of each
blink. When the lids are apposed, the upper lidvdrail from the marginal reservoirs.

As the upper lid rises, the lipid film spreads otrex aqueous surfaég.
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Figure 8 a) Structure of eyelid b) apposed eyelx
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Regulation of Tear Secretion:

There are 2 types of secretion, basic secretion rafidx secretion. Jones

defined basic secretion as a constant, baselimetget and reflex secretion as that

caused by stimulation. The main lacrimal gland leen described as a reflex secretor

and its regulation has been discussed earlier whehe meibomian glands and goblet

cells as the basic secretiofis.

Regulation of mucus layer:

The goblet cells of the conjunctiva are not dinedtinervated unlike the other
epithelial cells. However, the conjunctival stronsa innervated by sensory,
sympathetic and parasympathetic nerves. The Idosea provides a conduit for

diffusion and spread of the neurotransmitters &gbblet cells. It is hypothesized
that the secretion from the goblet cells is untlerdontrol of neural pathways and
cAMP dependent transduction pathways.

Regulation of lipid layer:

Meibomian glands are innervated with sympathetid parasympathetic nerves
along with the help of neuropeptides. The meibongilamd lipids are secreted by
a holocrine mechanism, which means that the eotinéents and the cell itself are
released as a whole. Hence the regulation occutwaatevels, first the rate of

synthesis of lipids can be regulated and next theuration and disintegration of
the cells storing the lipids can be regulated. €hesechanisms are hormone
dependent and hormonal regulation precedes thealnergulation in this case.

Androgens are the main hormones in this redrd.
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Tear Film Dynamics — Role of blinking

The blink cycle consists of 4 parts. The downstrakéhe movement of the
upper lid in the inferior direction, where it comsa stop'. In the downstroke and
following upstroke the tear film is moves rapidgusing ripples. At the turning point,
the downward motion of the upper lid stops anddinection is changed to start the
upstroke. After the turning point, the upstrokeibegat approximately half the speed
of the downstroke. During this phase, the tear fifnpainted efficiently on the
surface. Even when the movement of the upper bgsstthe tear film continues to
move superiorly owing to the surfactant actionhd lipids. As this kinesis is against
gravity this phenomenon is called as "upward 'drifhe interblink period denotes the

time frame in which the tear film flow is minimizeand hence the evaporation

@-

prevails?®

Interblink
Leveling, evaporation, Upstroke
breakup Upflow and spreading

after lid motion stops
Downstroke
Rapid fid ‘ '
mavement, ﬂ 7

slow lipid
movement I.Ipsh‘nl:!
W Ropid Iid
moavement,
Turning point show Hpid
Lid stopped, movement

groove formation

Figure 9: The blink cycle.
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DRY EYE DISEASE

Dry eye disease occurs when there is flawed tedmme or function,
subsequently causing an unstable tear film andaoauirface disease. It is illustrated
by a vicious cycle of tear film instability, hypemolarity, chronic inflammation and
neurosensory abnormalities which eventually leaddalar surface damadeThe

definition of dry eye is a constantly evolving one.

The current most widely accepted definition is gil®y TFOS DEWS 1l as :
"Dry eye is a multifactorial disease of the ocwudarface characterized by a loss of
homeostasis of the tear film, and accompanied maosymptoms, in which tear film
instability and hyperosmolarity, ocular surface lanimation and damage, and

neurosensory abnormalities play etiological rofés.’

Prevalence of Dry Eye Disease:

In various population-based studies conducted wwoitte, the prevalence of
dry eye disease (DED) ranges from 5% - 50%. Thgehdifference in the available
prevalence data arises due to two main factorsdifggrences in the demographic
characteristics and (b) choice of diagnostic tasts criteria used to detect dry €ye.
The prevalence pattern of DED in India also showasde variation. An ideal method
to estimate prevalence of a disease is to carry hmgpital-based studies. An
extrapolation of the data combined using hospitaed studies tends to be inaccurate

with regards to the generalized population.

A hospitatbased study from north India reported a prevaleate of 32%,
with patients categorized into moderate and sel&B. Another study from south

India reported an incidence rate of 1.46%. In asitto these, there are other studies
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from eastern regions of India, in which a lowervadence rate has been reported.
Rege et al. reported a prevalence rate of 15.4%lewBahai et al. reported a

prevalence rate of 18.49%.

Risk Factors:

The most consistent risk factors associated wigregle disease include:

=

Older age

2. Female gender, especially post-menopausal femalestoogen therapy
3. Medications — Anti-histaminic drugs

4. Connective tissue disease

5. Refractive laser surgeries

6. Vitamin A deficiency

7. Inflammatory disorders and autoimmune disorders

8. Contact lens use

9. Environmental conditions.
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Classification of Dry Eye Disease:

The classification of dry eye usually applied iattbf the 2007 International
Dry Eye Workshop (DEWS) which divided dry eye indgueous deficient and

evaporative!

Etiological
classification

{ )
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l Aqueous-deficient \ ‘

Influence of the

environment
_ Sjogren
Ambient Non-Sjogren Oc. Surface
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High wind velocity dry eye
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Diuretics and some . e
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Y

Figure 10: Classification of Dry Eye Disease
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Pathophysiology of Dry Eye Disease:

There are four crucial inter-related mechanismspassible for the
manifestations of dry eye disease include, teatalmigty, tear hyperosmolarity,
inflammation and ocular surface damage. It is dattarezed by a loss of homeostasis
leading to a vicious cycle of tear film instabiliasnd hyperosmolarity which in turn

cause damage to the ocular surface, inflammatidmanrosensory abnormaliti'st

Environmental conditions, contact lens wear, desgdablink frequency, and
other factors predispose to evaporative type ofayy (EDE) causing specific spots
of tear film instability, in contrast, meibomianagld dysfunction-related EDE

involves widespread deficiency of the tear filmidipayer3?

Aqueous-deficient dry eye is produced due to reduaerimal secretion. This
could be attributable to advanced age, systemig dse, or inflammatory infiltration
or to lacrimal duct obstruction observed in cicaali conjunctival disease and other

pathology®*

Tear instability along with hyperosmolarity, intig& by multiple intrinsic as
well as extrinsic stimuli, activates signalling Ipatys in the ocular surface which
triggers the release of innate immunity and inflaatwny molecules starting a vicious
cycle. Hyperosmolarity of either eye (> 308 mOsmdk)an intereye difference > 8

mOsm/L is suggestive of tear film instabilt.
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Figure 11: Pathophysiology of Dry Eye Disease

Numerous mechanisms involved in maintaining honasistwithin the ocular
surface are disrupted in DED. Hyperosmolar stress & direct pro-inflammatory
effect on the ocular surface which causes actimatib mitogen activated protein
kinases (MAPK'’s) ,cytokines like ILfL , TNFwo and IL-6, and matrix

metalloproteinases (MMP-3 and MMP-%.
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Figure 12: Immune response in Dry Eye Disease
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Clinical Features of Dry Eye Disease:

Symptoms: The most common ocular symptoms assdaongte DED include:

Signs:

Dryness, Grittiness
Burning sensation
Stringy discharge
Blurring of vision

Redness

Posterior (seborrheic) blepharitis with meibomidang dysfunction is often
present

Conjunctival congestion

Staining of conjunctiva with rose Bengal and lisssrgreen

Keratinization

Punctate epithelial erosions on the cornea that stell with fluorescein
Filaments comprise of strands of mucus and deluth @s shed epithelial
cells and are typically attached at one end tactmeeal surface. The filaments
stain well with rose Bengal

Mucous plaques with similar constituents may odousevere dry eye. They
consist of semi-transparent, white to grey, ofteghtly elevated lesions of

varying size.
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Complications:

1. Sterile stromal ulcer: Corneal melting can occur, which forms a typically
oval, non- infiltrated ulcer. These ulcers progmgsiEkly and often perforate.

2. Blepahritis and Conjunctivitis: There is an increased risk of infection due to
the loss of tear film antibacterial substances.

3. Band keratopathy

4. Corneal vascularizatior?®

Diagnostic Methodology:

Although various signs and symptoms have been eraietein literature over
the decades, there is a poor correlation betweersymptoms appreciated by the
patients and the signs present in DED. There aneemus dry eye societies across
the globe, for example, Ocular Dryness and Dis&eeerity (ODISSEY) European
Consensus Group, Japan Dry Eye Society (JDES), xsi&ye Society (ADES) and
all have a different diagnostic algorithm. But three common frame work followed is
correlation of symptoms and diagnostic tests to &dma conclusive diagnosis of

DED.353

Symptoms are assessed in the form of questionnaresariety of questionnaires
developed over decades are used for this purpdse.niost commonly used ones

include:

1. Ocular Surface Disease Index questionnairdOSDI): OSDI is a 12-item
guestionnaire that assesses dry eye symptoms aneffgrts it has on visual
function in the past one week of the patient’s. [ifbis questionnaire has 3

subscales: ocular symptoms, vision-related functma environmental triggers.
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Patients valuate their responses on a 0 to 4 8gtied corresponding to "none
of the time" and 4 being equivalent to "all of time." The final score is then
estimated which spans from 0 to 100 with scores D2t indicating normal, 13
to 22 signifying mild dry eye disease, 23 to 32respnting moderate dry eye
disease, and greater than 33 stands for seveeydrgliseas?.

2. Standard Patient Evaluation of Eye Dryness Questioraire (SPEED): This
guestionnaire gives a score from 0 to 28 whiclésresult of 8 items that gauge
frequency and severity of symptoms. The symptonadueted include dryness,
grittiness, scratchiness, irritation, burning, wiatg, soreness, and eye fatigue.
The questionnaire further calculates whether thegmptoms were not
problematic, tolerable, uncomfortable, bothersonw, intolerable. The
sensitivity and specificity of this questionnaire 8.90 and 0.80 respectively.

3. McMonnies Questionnaire: This instrument has 14 questions that concentrates
on risk factors of dry eye. These risk factors estnsf gender, age, contact lens
history, dry eye symptoms, secondary symptoms, caédonditions associated
with dry eye syndrome, dryness of mucous membrameslication use, and
previous dry eye treatments.

4. Other questionnaires: Dry Eye Questionnaire, Contact Lens Dry eye
guestionnaire, Impact of Dry Eye in Everyday LIfBEEL) questionnaire, Dry

Eye Epidemiology Projects (DEEP) questionnaire*étc.

Diagnostic testing: The diagnostic tests are divided into differertegaries depending

on the specific part being assessed.
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» Tests to assess Tear Film Stability:

1. Fluorescein Break Up Time The instillation of fluorescein dye makes thiguick

and simple diagnostic procedure. The lower fomirjected with 2% fluorescein or a
strip impregnated with fluorescein and saline. Plagent must maintain a fixed,
unblinking gaze. With a slit lamp and a broad béarough a cobalt blue filter, the
time it takes for a break in the tear film to appeahe cornea is measured. TBUT 10
seconds or more is typically accepted as typfcal.

Non- Invasive TBUT: It has been hypothesised from studies of flumeis
dye's effects on the corneal epithelium that the itself may interfere with the
tear film; as a result, non-invasive measurementtedr TBUT using
technological advancements has gained popularitgdent years. Grid patterns
and Placido disc images are used to evaluate hewrthge reflected from the

ocular surface breaks dp3°

Fluorescein break up patterns:

®
%

Area Break: It occurs instantly, and it covers mydapercentage of the cornea.
According to this pattern, a severe lack of watayrbe present.

Spot Break: There is an appearance of a spot-hikepes immediately after eye
opening with instant BUT typically in the upper paf the cornea. This pattern
suggests locally impaired wettability that is ctated with deficiency of
membrane-associated mucin, MUC16.

Dimple Break: Irregular but vertical line—like sleap the central part of the

cornea.
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% Line Break: Patients with mild to moderate aquedeaBciency dry eye have a
linear depression in the lower cornea. The avetiage, however, is only two or
three seconds.

% Random Break: irregular, indeterminate shapes ghdt form with each blink.
Nonetheless, the average delay exceeds 5 se&bnds.

» Tests for Tear Volume Assessment:

1. Schirmer's Test A special (no.41 Whatman) filter paper measungm in width
and 35 mm in length is wetted and the amount dingas measured. The Schirmer 2
test, which requires an anaesthetic, measuresrigesetretion, whereas the Schirmer 1
test, which does not, measures the maximal amésateetion (basal plus reflex). The
filter paper is inserted at the seam between tddlenand outer thirds of the lower lid,
after being folded 5 mm from one end. The patiegts should be gently closed. After
waiting 5 minutes, the filter paper is taken outhef fold and the amount of wetness is
recorded. Tear production of less than 15 mm irirfutes is commonly indicative of
dry eye syndrome, though interpretations may ¥4t¥.

2. Tear Meniscus AssessmeniVith a Cobalt blue filter and a Slit lamp, younca
see the tear meniscus floating above the lowamhdgin where fluorescein dye
was injected. The slit lamp beam can be used asighrguide to estimate its
height. Meniscus tear height can be measured mueztovely with anterior
segment OCT!

» Tear Osmolarity: Tear osmolarity can be quickly measured with thip loé
the nanolitre tear lab osmometer. To get a readiag,place the device over
the lower tear meniscus and the card that contamgest there over the eye. It
can be used with as little as 100 nanoliters ofsteao even people with

extremely dry eyes can benefit. Both eyes with smaarity of less than 300
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mOsm/L and an inter-eye difference of less than@m/L were considered
to be within the normal range. The presence of elyg is indicated by
readings over 300 mOsm/kg. In the range of 300+823m/L, the condition
is considered mild; between 320 and 340 mOsmA. citnsidered moderate;
and above 340 mOsm/L, it's considered sevére..

Matrix Metalloproteinase — 9 Test:

Loss of ocular surface barrier function is represirpy the presence of MMPs,
which are inflammatory products in the tear filmoPto any other procedures,
including the injection of anaesthetic or dyesest for MMPs is performed. The
palpebral conjunctiva is wiped clean, and a tetakien to mix with the test buffer.
After waiting for 10 minutes, the results are ramdolour. For this qualitative assay,
results above 40 g/ml indicate a positive reult.

Lactoferrin Test: Lactoferrin is produced by the acinar cellshaf lacrimal gland
and can be detected in tears. It has antimicrabidlanti-inflammatory properties.
The concentration of lactoferrin reduces in dry¥ye

Interferometry : Reflection patterns on the tear film's surfacelm@used as a proxy
for the film's thickness. A gquantitative evaluatiiripid layer thickness is provided
in colour units by the interferometer, which measuthe time elapsed between
blinks..*8

Meibography: Black-and-white photography, an infrared camemaa near-
infrared charge-coupled device (CCD) video camena lbe used to image
illuminated everted eyelids, providing a silhouetiiethe meibomian gland
structure. Meiboscore is one of several scorindesys that can be used to

quantitatively assess meibomian gland structtire.
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» The Sjo Test: The purpose of this screening is to identify o syndrome cases
at an early stage. It's a blood test used for degithat can be performed right there
in the doctor's office. A drop of blood is takeanir the patient's fingertip, and the
soaked filter paper is then sent off to the lalurfadassical SS antibodies (anti-SS-
A/Ro, -B/La, rheumatoid factor [RF], and antinucleatibody [ANA] and three
tissue-specific autoantibodies make up the diagntestting panel (anti-SP-1, anti-
PSP, and anti-CA-6). The American College of Rheology updated their
classification criteria for SS in 2016, and antAS#itibody was included as the sole
serological markef8:3°

» Conjunctival Impression Cytology: When it comes to researching the cornea, this
is a top choice. The epithelium that lines theasafof the eye is stripped and then
covered with cellulose acetate strips. Then, imristmogical and molecular tests

are performed on the ceff§.

Dry-eye Disease Management Process (TFOS DEWS 1)

Diagnasis: Treatment:

Subfype Classfcaton. ~~~~ | -
RiskFaclor  Diagnostic i e [l (R
Mg T (el (Sl See2 | Sd | Send

Agueous Defcin

Figure 13: TFOS DEWS Il Management Protocol
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Treatment of Dry Eye Disease:

The ultimate goal of treatment of DED is to resttte homeostasis of the

ocular surface by breaking the cycle that stimslaéte disease.

TFOS DEWS Il gave guidelines based on earliernatemal Taskforce Guidelines for Dry
Eye, in which they suggested treatment optionsrdepa the level of severity of DED

graded from 1 to #

TREATMENT OPTIONS:

 LEVEL1:
= Education and environmental/dietary modifications:
This includes lifestyle review which includes thapbrtance of blinking whilst
reading, watching television or using a compute¥est
Environmental review, e.g. increasing humidity mbg possible for some
environments.

= Systemic medication review:

This is done to evaluate the toxic side effectganbus systemic medications and if

possible discontinuation of the offending ageatigsed.

= Eyelid Therapy:

When it comes to blepharitis, the bare minimuro isse warm compresses and clean
your eyelids. Taping the eyelids shut before Hedpgg with swimming goggles on,
or, in severe cases, lateral tarsorrhaphy are iallev treatments for nocturnal

lagophthalmos?
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LEVEL 2:
= Non-preserved tear substitutes are branded a2level
treatment by some authorities.
= Anti-inflammatory agents such as topical steraitsl omega fatty acids and
other agents such as topical ciclosporin.
= Tetracyclines (for meibomitis, rosacea).
» Punctal plugs.
= Secretagogues, e.g. pilocarpine, cevimeline, reideni
= Moisture chamber spectacles and spectacle siddsshie
LEVEL 3:
= Serum eye drops. Autologous or umbilical cord serum
= Permanent punctal occlusion.
LEVEL 4:
= Systemic anti-inflammatory agents.
= Eyelid surgery, such as tarsorrhaphy.
= Salivary gland auto-transplantation.
= Mucous membrane or amniotic membrane transplamtdto corneal

complicationg?
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Tear Substitutes:

To treat DED, patients typically use artificialfgavhich can be found in the form of

eyedrops, eye ointments, gels, etc.

Electrolyte solutions with various buffers and thbperties are what make up tear

replacements. The efficacy and tolerability of empound are affected by its composition,

type of preservative, duration of action, viscosismolarity, and pH2

Generations of tear substitutes:

First-generation tear substitutes are typicallyineddased hypotonic or isotonic
solutions preserved with benzalkonium chloride (BARhese have a short duration
and need to be applied frequently.

Tear replacements of the second generation featilder preservatives or are
preservative-free. These tear replacements are rinae natural polymers like
methylcellulose derivatives or synthetic polymés polyvinyl alcohol or polysorbate-
80. These substances are thicker in consistencgandorm gels. Thus, the afford
better retention, but may temporarily blur vision.

Tear replacements of the third generation contafutonic acid (HA). Natural sources
of HA include the vitreous humour and other corimedissues of the eye and body.
The HA salt sodium hyaluronate is a potent humedtatioes a good job of retaining
moisture and halting its loss from the cornea.

Incorporating lipid oil in water nano-emulsiong,iiih-generation tear substitutes are an
evolutionary leap from previous generations. Thdyirarestoring the tear film's lipid
layer, which in turn slows tear film evaporatiord astrengthens the tear fim as a

whole3>42
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’ Tear Substitutes

(i) Generanonofrdeas
(ii) Collection of ideas
(iii) Discussion of ideas

(iv) Prioritization/rankingof ideas

Formal Voting

/

Wetting Agents Multiple-action tear Ocular surface modulators
molecules that can lubricate substitutes polymers with scientifically
the ocular surface and have molecules or combination of demonstrated capability to interact

a limited residence time molecules that can improve the with and influence the ocular
quality and quantity of the tear film surface components with
components with limited particular regard to epithelial cells,
capabilities to interact with the promoting homeostasis and
ocular surface epithelia cellular well-functioning, and
eventually modulating the
inflammatory process

Figure 14: Classification of tear substitutes.

Punctal Occlusion:

When artificial tears don't help relieve dry eympyoms, lacrimal occlusion is a non-
pharmacological option. Punctal occlusion deviges$ @analicular occlusion devices have

different anatomical target8.

After being inserted through the punctum's coniigalthe plug's narrow neck
and wide cap rest on the punctum's surface. Intiaddio facilitating insertion and
preventing extrusion, the conical tip shape andewwdp both serve to halt any

potential for distal migration.

On a slit lamp, punctal plugs are clearly visibiel asimple to remove. Their
risk of extrusion is higher due to their superfiggl|acement, but they are less likely to

migrate through the lacrimal drainage system.
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Plugs for the canaliculus are typically made oiceite and are inserted into

the canaliculus in one of two orientations (veftioahorizontal). Since they are set

further back, the risk of extrusion is lower, bbe trisk of migration is higher. You

can choose from two distinct canalicular plugs.

Thermosensitive plugs: These are acrylic canaliplilms, which measure 6 mm in
length and 0.4 mm in diameter prior to insertiomc® inside the canaliculus,
as there is a rise in the temperature, the pluget®in length to 1.5 mm and
widens in diameter to 1 mm.

Absorptive Plugs: These plugs have the advantagéhyofogel's water
absorbing properties. Once implanted, the canalicoplug comes in contact
with the tear film and the hydrogel expands intsaodt gelatinous material

within the canaliculué®+*

The lacrimal occluders can also be classified basethe duration for which the

occlusion is required.

Inserting collagen plugs into the canaliculi pregdemporary occlusion. They are
gone in a couple of weeks. The main goal of theseegures is to prevent epiphora
from happening after a successful occlusion praeedu

Reversible occlusion can be accomplished withosiéicor long-acting collagen

plugs.

Only in patients with severe dry eyes who show @wgment with temporary plugs

without epiphora is permanent occlusion attempfdter a punctum has been

dilated, the proximal canaliculus can be occludexngnently by coagulating the

tissue with cautery>*2
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Figure 15: Punctal plugs

Anti- Inflammatory agents:

The inflammation of the ocular surface is the ezsililt of a cascade of events that
leads to dry eye disease. Chronic irritative stagsa systemic inflammatory autoimmune
condition can set off this inflammatory reactiomrii€osteroids, immunomodulatory drugs,
and essential fatty acids are just a few of theirgftmmatory treatments available for dry

eye.®

% Corticosteroids: They cause inhibitory mechanismaorange of immune responses
mediated by T cells, B cells and Cytokines.
= DED was initially treated with methylprednisolonea corticosteroid.
Methylprednisolone 1% is typically administeredethto four times daily for one to
two weeks, with dosage reduction beginning two weater. Methylprednisolone is
effective at alleviating symptoms and boosting TBui@ Schirmer's.
= Prednisolone: To put it simply, this is a man-madbestitute for hydrocortisone. It's

possible to get prednisolone acetate in either 1961@5% strength. When taken as a
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1% solution of prednisolone three times daily fonanth, patients with DED report
fewer symptoms.

Lotepredenol Etabonate: To date, the majority eéaech involving this drug has
focused on its use to treat DED. Lipophilic lotejenaol etabonate is absorbed by the
eye after topical application. For four weeks, Ol68predenol etabonate is effective in
treating moderate to severe dry eye.

Fluoromethalone (FML): It's a corticosteroid, andames in both a liquid suspension
and a topical ointment, both of moderate poten@spite being more lipophilic, its
concentration in aqueous was found to be lower thah of Lotepredenol's. The
standard treatment protocol for DED involves thmiadstration of 0.1% FML for a
duration of 3 week&6

Immunomodulators: This refers to substances tmaalter the body's immune system
chemically. In order to achieve long-term contfahiammation without the negative
effects of corticosteroids, these are used asdstgraring agents. The following are the
different types of topical immunomodulators usetigat DED:

Inhibitors of T-cell signaling: Cyclosporin A anédrolimus are two examples of drugs
that fit this description. A calcinurin inhibitatyclosporin A is taken twice daily at a
dosage of 0.05%. Also having an immunosuppres$iget,ethe macrolide antibiotic
tacrolimus. Inhibition of T cell activation is aekied through binding to the FK-506
protein on the T cell. Tacrolimus is taken at aadesof 0.005% once daily.

Biological response modifiers: Such substancedaareed from living organisms and
are used to alter the progression of diseafadigrast, a topical antigen-1 antagonist
for lymphocytes. On the surface of T and B csllan integrin called Lymphocyte
Function-Associated antigen (LFA-1). This medaatblocks lymphocyte-ICAM

interaction by binding to LFA-1. The subsequentwgino and discharge of
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inflammatory cells and cytokines are thus haltealy@ cases where DED has not
responded to artificial tears do these medicatiegsl to be consideréd.

% Essential Fatty Acids (EFA) : Since recent yeaf#\ Bave been studied for their potential
to alleviate DED symptoms. Both cyclooxygenasefipoxygenase require a substrate,
and the omega-3 fatty acid eicosapentaenoic a¢id\)(Eand the omega-6 fatty acid
arachidonic acid (AA) are direct competitors. litfob of Arachidonic Acid's conversion
to potentially harmful inflammatory mediators likerostaglandin E2 (PGE2) and
Leukotriene B4 is thought to be the mechanism Uyidgrthese compounds' anti-

inflammatory effect§®
Contact Lens:

Contact lenses are known to exacerbate dry eyesconmyributing to their
inflammatory, sensory, and evaporative effects. él@y there is the possibility of a
reservoir effect from the fluid that is caught Inehihe lens. Additionally, contact lenses are

helpful in alleviating symptoms brought on by sefay corneal changes.

Several brands of contact lenses have been crieatdidviate dry eye symptoms
while wearing them. Silicone hydrogel, one of thegerials, can keep its moisture for up to
16 hours. In rare cases, people with extremelyegeg may benefit from wearing occlusive

gas-permeable scleral contact lenses, which @eatervoir of saline over the corfa.
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Autologous Blood Serum (ABS) Eyedrops

On the basis of the hypothesis that ABS, not angtions as a lubricating agent but

also mimics the tear film, ABS promises advantages the commonly used artificial tears.

Aside from having more vitamin A, lysozyme, tramsiong growth factor (TGF ),
and fibronectin and fewer immunoglobulin A (IgA)piteelial growth factor (EGF), and
vitamin C, serum has a composition similar to gidears. The concentration of biological
factors in actual tears informs the standard 20%cemdration for autologous serum
administration. An excess of TGF-, a componentBEAis known to have anti-proliferative
effects that can supress wound healing of the 1osuldace, which is one of the negative

effects of ABS.

Indications include severe ocular surface disordach as dry eye after LASIK
surgery, superior limbic keratoconjunctivitis, apdstoperative dry eye from Sjogren's

syndrome or non-tear Sjogren's deficiency duedf-gersus-host diseagt.
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DIABETES MELLITUS

The World Health Organization (WHO) defines diabete a collection of metabolic
disorders whose hallmark is uncontrolled high blsagar (hyperglycemia) despite medical

interventioret

One of the 10 leading causes of death worldwideisncentury, diabetes is also one
of the fastest growing health problems in the woAdcording to the World Health
Organization, in 2019, 1.6 millon people died as damect result of diabetes.
Noncommunicable diseases accounted for 74% otathd worldwide in 2019. Although
previously limited to the developed world, type idbetes now affects people of all ages,

including children and young adufts.

In recent years, India has seen a dramatic incire#ise number of people diagnosed
with diabetes or at risk for developing the conditiiDF estimates that 8.9% of the Indian
population, or 77 million people, have diabetesfé®)19. One in six Indian adults now has
diabetes, making the country the world's secoméarsufferer population. The fact that over
half of all cases of diabetes go undiagnoseddscalscerning. In 2015, it was estimated that
25.2% of adults had impaired glucose tolerance XI@Is number is expected to rise to
35.4% by 2045. Additionally, the incidence of digiseis on the rise, with a parallel

progression from euglycemia to pre-diabetes toethat3?
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WHO Classification of Diabetes 2019:

In an ideal situation, a single classification egstwould serve the three primary
purposes — clinical care, etiopathogenesis ancratbgy. However, this is not possible
with the current state of knowledge and the variati health care facilities across the globe.

Hence, with the aim to prioritize health care, fiblowing classification was put forth by

WHO is 2012
Class Subclass
Typel
Type 2
Hybrid forms » Slowly evolving immune-mediated diabetes
of adults
» Ketosis-prone T20DM
Other specific » Monogenic diabetes
types » Monogenic defects of beta cell function

» Monogenic defects in insulin action

» Diseases of the exocrine pancreas

« Endocrine disorders

« Drug- or chemical-induced

- Infection-related diabetes

» Uncommon specific forms of immune-medi-
ated diabetes

» Other genetic syndromes associated with
diabetes

Unclassified
diabetes

Hyperglycemia + DM in pregnancy
first detected in » Gestational DM
pregnancy

Source: World Health Organization (WHO). 2019, Classification of Diabetes Mellitus, Geneva;

Figure 16: WHO Classification of DM
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Etiopathogenesis of Diabetes Mellitus:

The aetiology and pathogenesis of diabetes caresailobd simply as problems
revolving around insulin sensitivity and insulircision, but the underlying specific defects
are complex". It is now generalized that the updeglmechanism common to all the forms

of DM are dysfunction or destructiontells of pancreas.

Type 1 Type 2
Genetic and ; Genetic predisposition
environmental factors constitutional factors
Activation of immune cells P
: Insulin T . .
Occurrence of i | Cpeptide P Insulin resistance
Autoantibodies :
v
v

Autoimmune response

Beta cell dysregulation

Insulin 4 l
C-peptide |

1 Impaired glucose tolerance

! !

V

Beta cell destruction

N Insuli Insul : -
Beta cell deficiency C-p:;ll';t;: i i C-p:;ll';dlz i Beta cell insufficiency
vV v

Diabetes mellitus

Figure 17: Etiopathogenesis of Diabetes Mellitus
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Complications of Diabetes Mellitus

Microvascular and macrovascular complications heettvo main categories for
diabetes complications. Because of their distirettiecture and cellular components, micro
vessels serve as the cardiovascular system's fentinfunctional unit. Micro vessels, as
opposed to macro vessels, play a crucial rolegula#ng blood pressure and ensuring that
organs receive adequate nutrients. Sometimes, ehangmicrovascular function occur
before the more obvious hyperglycemia and vaspaldmologic changes become evident in
the body. Diabetic microangiopathy is characteribgdpathognomonic changes in the
microvasculature, specifically an increase in thiekhess of the capillary basement
membrane in the arterioles of the glomeruli, retmgocardium, skin, and muscle. Diabetic
retinopathy, diabetic neuropathy, and diabetic rugathy are the three most common

microvascular complications of diabetes mellitds..

« Diabetic Retinopathy (DR):

Diabetic retinopathy exemplifies the broad rangenidrovascular end-organ
damage brought on by DM. By 2030, it is predictéatt191.0 million people
worldwide will have diabetic retinopathy, and tH&.3 million will have vision-

threatening diabetic retinopatfy.
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Risk Factors for DR:

1. Diabetes duration

2. Uncontrolled glucose or blood pressure levels aso@ated with increased

risk.

3. Hypertension

4. Dyslipidemia

5. Ethnicity

6. Pregnancy

7. Smoking

Pathology of DR:

It's important to distinguish between proliferatn@R (PDR) and non-
proliferative DR (NPDR), the former of which doest involve the formation of new
blood vessels and the latter of which does. Retswdaemia, capillary leakage, and

capillary occlusion are the three main pathologpratesses involved.

% Pathophysiology of NPDR: Retinal capillaries aremdged by advanced
glycation end-products (AGEs) formed during hypgegmia. The
endothelium is damaged, and the capillary wallobexvulnerable, leading to
the development of micro-aneurysms. Dot haemordhages caused by
microaneurysms that burst in the retina's deepg@rda In some cases, clots
form in blood vessels due to adherent activateckdeytes. This causes

blotches that look like cotton wodE.
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s Pathophysiology of Diabetic Macular Edema (DME)creased vascular
permeability results from the up-regulation of amfimatory cytokines, which is
caused by chronic inflammation and endothelial dgnaAs a result, fluid
seeps into the retina, right under the macula, icgumacular edema and
eventually DME. The sediment deposits left behiadedema recedes give rise
to "hard exudates," which are waxy and yellowdlour>®

% Pathophysiology of PDR: Ischemia develops as altresfublood vessel
damage. VEGF and other pro-angiogenic factorsedemsed by retinal cells in
response to prolonged ischemia. These factors pgeomeovascularization,
which helps the retina's blood vessels heal moreklyuafter being damaged.
New blood vessels are formed from pre-existing l@@s during a process
called angiogenesis. Retinal neovascularizationhes development of new
blood vessels at the retinal blood-brain barriettrémely immature, fragile,
permeabilise, and easily bleed, these new vesseltha source of potentially
blinding complications like vitreous haemorrhaged atractional retinal

detachment®

Page 43



Review Of Literature

ETDRS Classification of Diabetic Retinopathy:
1. Mild NPDR: Microaneurysms only
2. Moderate NPDR: At least 1 hemorrhage/microaneurysm and/or at leas
of the following:
» Retinal Hemorrhages
= Hard exudates
= Cotton wool spots
= Venous beading
3. Severe NPDR:Any of the following, but no signs of PDR (4-2-la)
= > 20 intra retinal hemorrhages in each of the 4lcarats
= Definite venous beading in 2 or more quadrants
= Prominent Intra Retina Microvascular Anomaly (IRM#) 1 or more
guadrants.
4. PDR :One of either:
= Neovascularization
= Vitreous/Preretinal Hemorrhage
Early PDR : Presence of new blood vessels but not meetingrttezia for high risk

PDR.

High risk PDR:

= Neovascularization of the disc (NVD) one fourthotee third of the disc area

with or without vitreous hemorrhage.

= NVD less than one fourth disc with vitreous hemag® or pre retinal

hemorrhage

= Neovascularization elsewhere (NVE) greater thaequal to one half of the

disc area with pre retinal or vitreous hemorrhage.
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Clinically Significant Macular Edema:

» Retinal thickening at or within 500 at the cerdféhe macula

» Hard exudates at or within 500 at the centre @intlacula

= An area of retinal thickening greater than one @disa in size, at least a part
of which is within one disc diameter of the cerndfehe macul#->’

» Diabetic Neuropathy:

When other potential causes of neuropathy in aepiatvith DM have been
ruled out, the patient is said to have diabeticropathy (DN). Diabetes neuropathy
(DN) is a common form of peripheral neuropathys Ithe leading reason for
amputations that aren't caused by trauma and Hdinig cause of hospitalizations
among diabetes complications. There are varioustypab of DN, including
peripheral neuropathy, autonomic neuropathy, foaauropathy, proximal

neuropathy, and cranial neuropathy.

= Peripheral neuropathy: It is a type of neuropathy that generally affetts t
feet/legs and hands/arms. It is the most commoe &gzounting for almost
75% of DN.

= Autonomic neuropathy: Autonomic neuropathy causes damage to the
internal organs resulting in cardiovascular, gastestinal, urinary, sweating,
pupils, and metabolic disturbances. Autonomic Dkemfgoes unnoticed by
both the patient and the physician. Autonomic nemw®lvement can occur
as early as one year after the diagnosis of DMh@3tatic hypotension,

resting tachycardia, etc are pathognomonic of diala&tonomic neuropathy.

Page 45



Review Of Literature

» Focal neuropathy : These conditions entail damage to singular nervks.
most common example being entrapment syndromes asiatarpal tunnel
syndrome.

= Proximal neuropathy: This is a rare and disabling type of neuropathy
typically affecting one side of the body.

= Cranial neuropathy: The oculomotor nerve, followed by the trochlead an
facial nerves, are the most commonly affected bgniat neuropathy in
diabetic patients. Diabetic oculomotor palsy isrekterised by third nerve

palsy with sparing of the pupil, which is causedeyve infarctiorr®

Effect of Diabetes on Corneal Nerves:

The cornea has the finest and most numerous rmiemgs of any human
tissue. About 7000 nociceptors/mmz2 can be founitsieentral nervous system. The
cornea is sensory innervated by 70-80 long ciliegves from the nasociliary branch
of the ophthalmic branch of the trigeminal nervemPathetic innervation is provided
by the superior cervical ganglion. Damage to theneal nerve and other ocular
surface abnormalities are most strongly correlatétl the duration of diabetes and

with poor glycemic control.

Advanced glycation end products (AGEs), reactivggex species (ROS), and
the protein kinase pathway are all produced andvaetl in response to

hyperglycemia.

Axonal degeneration is caused by the accumulatfoglyezation products in

the nerve sheath, perineural collagen, Schwang, @id axoplasm of nerves.
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An additional pathway implicated in DN pathogeneasighe sorbitol-aldose
reductase pathway. Degenerative changes in neltgeresult from the accumulation
of sorbitol fructose, a byproduct of excess glucdseperoxide ions are produced
when an excess of glucose is metabolised via ax&lgthosphorylation in the
mitochondria. As a consequence, there is mitochahdiamage, which impedes

nerve conduction and leads to demyelination obttens.

processes reduce the number of corneal nerve famdsshorten their length.
Keratopathy, characterised by hypoaesthesia, dey ayd keratitis, is a long-term

effect of uncontrolled hyperglycemid.
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DRY EYE DISEASE IN DIABETES MELLITUS

Two of the most well-known complications of uncatited DM are diabetic
retinopathy and diabetic cataracts. However, drg syndrome (DES) was only

recently recognised as a result of diabetes.

It is now understood that diabetes mellitus isgmificant systemic risk factor
in the development of DED. A number of factors #meught to exacerbate the
symptoms of DED, including poor glycemic controlloag duration of DM, diabetic

peripheral neuropathy, and the presence of diabetiiopathy8°

The Beaver Dam Eye Study reported that approxima28Po of dry eyes

occurred in individuals with Type 2 diabetes in #ue group of 43 and 86 yedfts.

Hom and De Land reported that 53% of patients weitiher diabetes or

borderline diabetes had self-reported, clinicadlievant dry eye®

Five-and-a-half percent of diabetics in a hospi@ded study had DES, and
there was a strong correlation between DES usdlentength of time someone had

diabetes.

Another study found that 17.1% of DES among DMgmas had mild NPDR,
17.1% had moderate NPDR, 11.1% had severe NPDR2%51id6 had proliferative

DR (PDR)%%

Individuals with DR and/or clinically significant asular edoema have a
significantly higher prevalence of DES comparedh® non-DR group (P = 0.006).
Both DES and retinopathy were associated with HhAbcl the odds of DR in DES

were 2.29 (95% Cl = 1.16-4.52, P = 0.01%6)..
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In the case of India, The prevalence rate of DE®mgndiabetics using the
OSDI is 36%, according to a cross-sectional stumydacted by Manvi Aggarwal et
al. in a tertiary care hospital in western MahanashForty-four percent of patients
had mild DED, 16 percent had moderate DED, andrdep¢ had severe DED. The
Tear-film Breakup Time (TBUT) test demonstrated edbemt agreement with the
highest diagnostic accuracy, while Schirmer's tesid the Fluorescein test
demonstrated good and moderate agreement, resggctithe limitation in this

study was that the sample size was sfall.

A hospital based, cross-sectional, observationalystone by Geeta Khurana
et al., at Lady Hardinge Medical College and as#ed hospitals, found a higher
incidence of all symptoms and signs of DED excégdting in patients with DR in

comparison to patients without BR.

Divya Kesarwani et al. found that abnormalities the tear film are a
prominent sign of diabetic ocular surface dise&hirmer's test and TBUT scores
went down dramatically. The study's limitationsnsieed from its small sample size
and the absence of a standardised questionna@eatoate the patients' self-reported

symptoms3*

Pathogenesis:

It is unknown what role the length of time somebias had DM plays in the
pathogenesis of DED, but it is one of the majdk fetors. DED has a complex set of
causes, but diabetes mellitus (DM) is likely tcemlthe morphology and pathways

associated with the lacrimal functional uhit.
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Different mechanisms may contribute to the dysratiph of LFU in people
with diabetes, which is a metabolic disorder. Thess been increased focus on the
ocular surface in the research literature over pghst two decades, particularly in

relation to diabetes.

Initial events that have been linked to changeshin tear film and ocular
surface in diabetic patients include: impairment msulin action, a) chronic

hyperglycemia, and b) corneal nerve dam&ge.

Tissue injury is facilitated by hyperglycemia besauit fosters an
inflammatory milieu, which in turn promotes furthessue damage. Damage to the
ocular surface is caused by hyperglycemia, whickuin triggers the expression of
inflammatory cytokines such as tumour necrosisofaatpha and interleukin 1 beta

and the production of reactive oxygen speéies.
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Studies have shown that people with Type 2 Diabbte® higher levels of
Insulin-like Growth Factor Binding Protein in theiear secretions (IGFBP 3). In
addition to its many other functions, IGFBP3 isegative regulator of IGF signalling.
Put simply, IGFBP 3 controls insulin resistancegtpsis, and oxidative damage.
Damage to the ocular surface may result from hypeegia, which may be caused
by an increase in IGFBP3 production in responsel¢évated glucose levels in the

tears®®

The basement membrane of the corneal epitheliunalss affected by
hyperglycemia. Inflammation and edoema of the ndymehydrated corneal stroma
have been observed as a result of an increasamealahickness and a reduction in

the barrier function of the basement membrne.

Hyperglycemia causes molecular changes, such agréeiction of advance
glycation end products (AGE). This is a crucialhmdbgical outcome that has been
linked to retinopathy, neuropathy, and nephropatiy,of which are common in
people with diabetes. When advanced glycation eadyzts (AGES) build up in the
basement membrane of the corneal epithelium, d@rsltell signalling pathways,
causing them to become apoptotic and pro-inflammasod heightening oxidative

stres<$8
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Figure 19: Effect of hyperglycemia on corneal epitblium

Autonomic neuropathy and damage to the microvasa@eof the lacrimal
and meibomian glands appear to contribute to iredagland function. The precise

mechanisms depicting the same are, however, sithawn®"’

To be exact, the total protein concentration igmctal adult’s tear is between
6 and 10 mg/ml. Both lactoferrin and lysozyme, &dl &s two tear-specific proteins,
are among the four major proteins that are conmtigteletected in tears. Diabetes
mellitus (DM) and dry eye disease have been linkedabnormal tear protein
regulation. The tears of DM patients were foundctmtain six novel proteins,
according to a study by Ghosh et al. Heat shoctepr®0 (HSP 60) was identified as
one of the proteins, and it has been shown to plajomplex regulatory role in

apoptosig?
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Corneal nerves are affected by diabetic neuropdtleyto the build-up of advanced
glycation end products (AGEs) and free radicalsctvidisrupt the myelin sheath and

axonal transpor®

Psychological Effects of Dry Eye Disease:

Although dry eye disease does not usually resudeirere vision loss, it is still
a serious problem for those who have it. Becausenoélern living habits, the
symptoms have worsened significantly and beconteam=n patients as the disease
advances. It can be frustrating that treating DHEI2ronecessitates using topical
medications for an extended period of time. “It basn shown in a number of studies
that such patients lose a substantial amount afarproductivity as a result of their
condition. Read, use a computer, watch TV, etcd patients are more likely to

complain of difficulties.
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MATERIALS AND METHODS

The present study was conducted at the Departmer®phithalmology,
KLE'S Dr Prabhakar Kore Hospital and Medical Resba€entre, Belagavi during
the period of January 2021 to December 2021.

Primary Obijective:

To compare the prevalence of dry eye diseaseahetic patients and non-
diabetic patients.

Secondary Objective:

To assess the corneal nerve sensitivity in diabmtitients and non-diabetic
patients.
To compare the severity of dry eye disease amaadgetic patients, in those

suffering from different grades of diabetic retiatpy.

Method of data collection

Study population:

All the patients attending the ophthalmology OPDKQES Dr Prabhakar
Kore Hospital and Medical Research Centre, Belagavi
Study Design:
One-year prospective study
Study Duration:
One year, fromstJanuary 2021 to 31December 2021
Sample Size:

400
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Sampling Procedure:
The minimum sample size formula based on prevalénc

p(100 — p)Z?
nE=T

n is the sample size requirgajs the percentage occurrence of a state or conditi
(proportion or prevalencelf, is the percentage maximum error requids the

value corresponding to level of confidence required

Prevalence of dry eyes is observed as 54.3Wth percentage of maximum error as

5% at 95% confidence level sample size is given by,

_ 543 % (100 — 54.3) X (1.96)?
= =

n

n =~ 381
Minimum sample size required was 381.
For the ease of calculation, a sample size of 4@0taken for this study.
Selection Criteria:

Inclusion Criteria:

Patients above the age of 18 years, attending pith@mology OPD.

Exclusion Criteria:

» Patients with history of current or recent useopii¢al/systemic ocular
medication like beta blockers, diuretics, antichetgics, anti-

histaminics, anti-depressants, lubricants.

» Patients with history or clinical evidence of argutar disorders like
blepharitis, lid deformities, recent ocular surgeryrauma, systemic

autoimmune diseases known to affect ocular surface.
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» Contact lens wearers, patients who have underg&is#K_surgery,

cigarette smokers.
» Patients with clinical evidence of Vitamin A degaicy.

» Eyes in which fundus examination is not possible.

Ethical clearance was obtained from the localitutsdnal ethical committee.
Informed/written consent of patients was takenrabeplaining in detail about the
methods and procedures involved in the study iim tven vernacular language.

Data regarding demographic parameters such as sage,occupation and
address were noted on a predesigned proforma bywketigator at the time of first
visit.

A detailed clinical history including the histoof diabetes, drug history for

systemic illnesses and use of contact lenses Wwaa feom the patients.

The patients eligible for the study were dividetbitwo groups:

Group 1: Non-Diabetic individuals

Group 2: Diabetic individuals

To assess the symptoms of dry eye disease, Stamidrent Evaluation of Eye

Dryness (SPEED) Questionnaire was used.

The SPEED Questionnaire assessed the following eymgp
* Dryness/Grittiness/Scratchiness
» Soreness/Irritation
* Burning/Watering

» Eye fatigue
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The patients were asked to recall the occurrehoa®or more than one of
these symptoms over the period of three months.
The frequency of the symptoms was gauged by a st@e
* 0= Never
* 1 =Sometimes
* 2=0ften

e 3 =Constant

Similarly, the severity of these symptoms was eat#d on the scale of 0-4,
* 0= No problem
» 1 =Tolerable — not perfect but not uncomfortable
* 2 =Uncomfortable — irritating, but does not inezgf with the day
» 3 = Bothersome — irritating and interferes with tiay

* 4 =Intolerable — unable to perform daily actistie

The maximum score that can be achieved on SPEEBtiQueaire is 28 points.
Scoring was done as follows:
0-4 points: Mild dry eye symptoms
5-7 points: Moderate dry eye symptoms
8 + points: Severe dry eye symptéms
Ocular examination:
* To record best-corrected vision, we used the Smisllgisual acuity
chart.
* The eyelids and adnexa, conjunctiva, cornea, amtetiamber, iris,
pupils, and lens were all examined with a slit labigpmicroscope as

part of an anterior segment examination.

Page 57



Materialsand Me&thods

* Indirect ophthalmoscopy was used to examine théepos segment. If
diabetic retinopathy was noted, its severity watemeined using the
ETDRS Classification system.
» Four quadrants of the cornea were tested for neewsitivity with a
wisp of cotton.
Syringing the lacrimal sac was used as a diagndstit to determine if the
nasolacrimal duct was patent.
Testing for dry eye disease was then performedguSchirmer’s test and Tear film

break-up time (TBUT)..

Schirmer’s Test:

Sterile strips of Whatman No. 41 paper measuring'dx 35 mm were used
for the Schirmer’s 2 test. The patient was confited room with no ventilation and
asked to wait there. Proparacaine hydrochlorid&s0ophthalmic solution, a topical
anaesthetic, was administered to the patient’s. éjf@is was carried out to eradicate
the reflex tearing and to gauge the amount of baeatetions. To avoid cross-
contamination from skin oils, the end of the Scharim strip was folded at the 90
degree at the marked area. The patient’'s loweid=yelere retracted 5 minutes after
the application of the topical anaesthetic. Thdédl paper was then inserted along the
junction of medial two thirds and lateral one thafdthe lower eyelid. Since blinking
can trigger reflex tear secretion, the patient wasructed to keep their eyes gently
closed. From the curved end to the wetted stri@,ang@llimetres of wetting were

recorded (mm).
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Interpretation:

Measurement of more than 15 mm of wetting was clamed to be normal.
10 mm — 15 mm : Mild dry eye

5 mm — 10 mm: Moderate dry eye

0 mm — 5 mm: Severe dry eye

Tear Film Break-up Time (TBUT)

Evaporative dry eye disease can be tested fortivithiear film stability test
(TBUT) because it is a quantitative method for nueiag the rate of evaporation. The
time in seconds that pass between the last blidkeamergence of the first dry spot on
the cornea is used to determine this.

The patient was positioned in front of a slit langgne drop of antibiotic
solution was applied to a fluoresceine strip thad lheen kept in sterile conditions.
The lower palpebral conjunctiva was stained by ipat¢he wet fluoresceine end of
the strip in the cul-de-sac. After removing thepstthe patient was instructed to blink
several times to ensure that the dye had spreadghout the tear film. The patient
was then instructed to stare straight ahead withmunking, and tear film was
examined using a cobalt blue filter to look for fiivst sign of a tear, which would
appear as a black dot on the tear film’s otherwiseen background. The break up
time of the tear film was calculated as the nundfeseconds that elapsed after the
last blink before the first black spot appeared..

TBUT > 10 seconds = Normal tear film stability.

5 — 10 seconds = Marginal tear film stability.

< 5 seconds = Low tear film stability.
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Grading of dry eye:

* Normal eyes was defined as patients who had Schgrigest value > 15mm
and TBUT > 10 seconds

* Mild dry eye was defined as patients who had Sohirthtest value between 10
— 15 mm of wetting and TBUT of 10 seconds.

* Moderate dry eye was defined as patients who hadrBer 1l test value of 5 —
10 mm of wetting and TBUT of 5 — 10 seconds.

* Severe dry eye was defined as patients who hadréehil test value of < 5

mm of wetting and TBUT of < 5 seconds.

STATISTICAL ANALYSIS

Data was analysed using statistical software Riaer4.2.1. and Microsoft
Excel. Categorical variables are represented muéracy and percentage. Continuous
variables given in Mean + SD / Median (Min, Max)rfa Normality of variable was
checked by Shapiro Wilk test and QQ plot. Mann Wiyt U test was used to
compare the distributions of variables over grois-square test was used to check
the dependency between categorical variables. drevigss than or equal to 0.05

indicates statistical significance.
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RESULTS

The present study was conducted at KLE's Dr Prash#lore Hospital and

Medical Research Centre, in the duration of one jieen I*' January 2021 to 31

December 2021.

400 patients were enrolled in this study and dididego 2 groups of 200 each,

Group 1 — Non-diabetic individuals and Group 2 -algtic individuals, based on

their diabetic status. Data was analysed usingsstall software R version 4.2.1. and

Microsoft Excel. The results acquired are tabulasdollows.

The collected sample size was seen in the age gro8@ — 87 years, the mean

age being 55.02 + 12.21 years.

Group
Variables Sub Category Total
Non-Diabetic Diabetic
Mean + SD 55.94 £10.96 | 54.09 +13.31| 55.02 £12.21
Age (years)
Median (Min, Max) 56 (33, 87) 55.5 (30, 85) 56 (30, 87)

Table 1: Age wise distribution of Diabetics and NorDiabetics
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Results

In the present study, the number of males weregimaliy more than

females, males being 53.5% and females being 46.5%

Group
Variables Sub Category Total
Non-Diabetic Diabetic
Female 95 (47.5%) 91 (45.5% 186 (46.5
Gender
Male 105 (52.5%) 109 (54.5%) 214 (53.5¢

Table 2: Gender wise distribution of Diabetics andNon Diabetics

56%

54%

52%

50%

48%

46%

44%

42%

40%

Non-Diabetic O Diabetic

47.50%
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Graph 1: Distribution of gender over groups.
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Among the 200 diabetic patients enrolled in thisdgt 84.5% patients were

taking treatment for DM either in the form of okglpoglycemic agents, or insulin or

both. 15.5% patients were not taking any treatmesasures for the same.

Group
: Sub
Variables Total
Category
Non-Diabetic Diabetic
No 200 (100%) 0 200 (50%)
History of DM
Yes 0 200 (100%) 200 (50%)
No 200 (100%) 31 (15.5%) 231 (57.75%)
Treatment
Yes 0 169 (84.5%) 169 (42.25%)

Table 3: Distribution of Diabetics and Non Diabetis based on Treatment of

Diabetes Response to

Questionnaire

the proforma provided

includmn the SPEED
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Reaults

: Group Total p-value
Variables | Sub Category i : i :
Non-Diabetic Diabetic
o No 193 (96.5%) | 168 (84%)| 361 (90.25%)
Grittiness < 0.00F*
Yes 7 (3.5%) 32 (16%) 39 (9.75%)
_ No 187 (93.5%) | 152 (76%)| 339 (84.75%)
Burning < 0.00F*
Yes 13 (6.5%) 48 (24%) 61 (15.25%
o No 168 (84%) 138 (69%)| 306 (76.5%
Irritation < 0.00F*
Yes 32 (16%) 62 (31%) 94 (23.5%)
_ No 156 (78%) 120 (60%) 276 (69%)
Eye Fatigue < 0.00F*
Yes 44 (22%) 80 (40%) 124 (31%)
0 136 (68%) 67 (33.5%)| 203 (50.75%)
1 48 (24%) 79 (39.5%)| 127 (31.75%)
Frequency < 0.00MC*
2 16 (8%) 53 (26.5%)| 69 (17.25%
3 0 1 (0.5%) 1 (0.25%)
0 136 (68%) 67 (33.5%) 203 (50.75%)
_ 1 40 (20%) 66 (33%) 106 (26.5%
Severity < 0.00MC*
2 21 (10.5%) | 63 (31.5%) 84 (21%)
3 3 (1.5%) 4 (2%) 7 (1.75%)
Normal 136 (68%) 67 (33.5%) 203 (50.75%)
Mild 49 (24.5%) | 87 (43.5%) 136 (34%)
< 0.00F*
Moderate 5 (2.5%) 9 (4.5%) 14 (3.5%)
Speed Scor
Severe 10 (5%) 37 (18.5%)| 47 (11.75%
Mean £ SD
_ _ 1.42 +4.23| 1.44+321| 242+3.87
Median (Min, < 0.00MW=
Max) 2 (0, 24) 0 (0, 20) 0 (0, 24)

Table 4: Distribution of patients based on SPEED gestionnaire and score
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Results

In response to the SPEED questionnaire, the faligwresults were
obtained. Although grittiness was not a major syanpin the overall sample size, it

was seen in 3.5% of Non-diabetic patients and 16Bfiabetic patients.

100% 96.50% O Non-Diabetic @ Diabetic

90%
80%
70%
60%
50%
40%
30%
20%

10%

0%
NO YES

GRITTINESS

Graph 2: Distribution of Grittiness over groups.

Burning was seen in 6.5% of Non-diabetic populatiod 24% Diabetic population.

100% ONon-Diabetic ODiabetic
93.50%

90% —
80% 76%
70%
60%
50%
40%
30% 24%
20% 0
10% N B B

0%

NO YES
BURNING

Graph 3: Distribution of Burning over groups.
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Irritation was another common complaint, expergghcby 16% of

Non-Diabetic patients and 31% of Diabetic patients.

90% O Non-Diabetic O Diabetic
84%

80%
70%
60%
50%
40% 31%
30%
20%

10%

0%
NO YES
IRRITATION

Graph 4: Distribution of Irritation over groups.

The most common symptom noticed was eye fatigueghwmiias seen in 22%

of Non-Diabetic population and 40% of Diabetic plapion.

80% O Non-Diabetic @ Diabetic

78%
70%

60% 60%

50%

40%
40%

30% 2206
20%

10%

0%

NO YES
EYE FATIGUE

Graph 5: Distribution of Eye fatigue over groups
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The frequency of the above-mentioned symptoms felkmsvs.

. Sub Group
Variables Total
Category Non-Diabetic Diabetic

0 136 (68%) 67 (33.5%) 203 (50.75%
1 48 (24%) 79 (39.5%) 127 (31.75%

Frequency
2 16 (8%) 53 (26.5%) 69 (17.25%)
3 0 1 (0.5%) 1 (0.25%)

0 = Never, 1 = Sometimes, 2 = Often, 3 = Constant

Table 5: Distribution of patients based on frequeng of symptoms

The frequency with which these symptoms were emi@vad was higher in

Diabetic patients than the Non-Diabetic patients.

70%

60%

50%

40%

30%

20%

10%

68%

33.50%

39.50%

24%

8%

O Non-Diabetic D Diabetic

‘ 26.50%

0%

FREQUENCY

@ (0.50%
|

Graph 6: Distribution of frequency over groups.
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Results

The severity with which these symptoms were expegd is as follows.

Group
Variables | Sub Category Total
Non-Diabetic Diabetic

0 136 (68%) 67 (33.5%) 203 (50.75%)

1 40 (20%) 66 (33%) 106 (26.5%)
Severity

2 21 (10.5%) 63 (31.5%) 84 (21%)

3 3 (1.5%) 4 (2%) 7 (1.75%)

0 = No Problem, 1 = Tolerable - not perfect, but notcomfortable;2 =
Uncomfortable - irritating, but does not interferéth my day;3 = Bothersome -
irritating and interferes with my day = Intolerable - unable to perform my daily
tasks

Table 6: Distribution of patients based on severitypf symptoms

The severity charting also indicates that the Biibpopulation was more

affected than the Non-diabetic population.

=N
70% 3 ONon-Diabetic @ Diabetic
60% f
I
"
50% I\
[l 2 o
Il 3 o 3
40% [ o & 0
| (‘\ ™ ™M —
| l \ ™
| IY\
30% '! <
|| o <
I X
20% ‘v A 3
\ o
/ \\ - o\o
10% \ B g
\ Y
| [ ‘ .
0%
0 1 2 3

SEVERITY

Graph 7: Distribution of severity over groups.
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Based on the SPEED Questionnaire, and the SPEEING®Ystem, The two

groups were classified as Normal, Mild DED, Mode®ED and Severe DED.

Group Total
Variables Sub Category
Non-Diabetic Diabetic

Normal 136 (68%) 67 (33.5%) 203 (50.75%)

Mild 49 (24.5%) 87 (43.5%) 136 (34%)

SPEED Score

Moderate 5 (2.5%) 9 (4.5%) 14 (3.5%)

Severe 10 (5%) 37 (18.5%) 47 (11.75%)

Table 7: Distribution of patients based on SPEED Sxe

The SPEED score was in the normal range in ca$8%f non-diabetics and

33.5% diabetics. Mild DED was indicated in 43.5%algtics and 24.5% Non-

diabetics". As the score proceeded towards modenadesevere DED the diabetic

population showed a larger number of cases. Moeldb&iD was seen in 4.5% of

Diabetics whereas, severe DED was seen in 18.5%el)a cases, which was

significantly higher than the non-diabetic countets.
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70%

60%

50%

40%

30%

20%

10%

0%

68%

ODiabetic @Non-Diabetic

43.5%
33.5%
24 5%
18.5%
:ﬁﬂ
NORMAL MILD MODERATE SEVERE

Speed Score

Graph 8: Distribution of Dry eye based on speed sece over groups.
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Schirmer’s Il test was done and the results werfelasys.

Groups Total
Variables Sub Category
Diabetic Non-Diabetic
Normal 118 (29.5%) 264 (66%) 382 (47.759
Mild 55 (13.75%) 67 (16.75%) 122 (15.25%
Moderate 173 (43.25%) 53 (13.25% 226 (28.259
Schirmer’s |l Test

Severe 54 (13.5%) 16 (4%) 70 (8.75%)

Mean + SD 11.61 £5.69 17.89 £7.07 1475+ 7.14

Median (Min, Max)| 10 (2, 32) 18 (2, 35) 15 (2, 35)

Table 8: Distribution of patients based on Schimes Il Test

According to Schirmer’s 1l test, 29.5% diabeticdd&6% non-diabetics had

normal Schirmer’s values and no DED. Mild DED wasrsin 13.75% diabetics and

16.75% non-diabetics. Moderate DED was indicatedi3r25% diabetics and 13.25%

non-diabetics. 13.5% diabetics and 4% non-diabsticsved severe DED.

0,
70% 66% ODiabetic @ Non-Diabetic
-
60%
50%
43.25%
40%
29.5%
30%
16.75%
20% 13.75% 13.25% 13.5%
10% 4%
0%
NORMAL MILD MODERATE SEVERE
Schirmer's test result

Graph 9: Distribution of Dry eye based on Schirmels test result over groups.
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TBUT results were as follows.

Groups Total
Variables Sub Category
Diabetic Non-Diabetic
Low tear film stability 34 (8.5%) 12 (3%) 46 (5.7%%
Marginal tear film stability 168 (42%) 43 (10.75%) 211 (26.38%)
TBUT Normal 198 (49.5%)| 345 (86.25%) 543 (67.88%)
Mean £ SD 12.43 £5.32 | 16.46 £4.55 14.44 £5.34
Median (Min, Max) 10 (3, 28) 17 (2, 27) 16 (2, 28)

Table 9: Distribution of patients based on TBUT

On the basis of TBUT, low tear film stability wastad in 8.5% diabetics and

3% non-diabetics. Marginal tear film stability wesen in 42% diabetics and 10.5%

non-diabetics. However 49.5% diabetics and 86.2%¥-diabetics showed normal

tear film stability.
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49.5%
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LOW TEAR FILM MARGINAL TEAAR FILM NORMAL
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Graph 10: Distribution of Dry eye based on TBUT reslt over groups
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The final grading of DED was done taking into colesation both the
Schirmer’s Il test results and the TBUT results.

* Normal eyes/ No DED — Schirmer’s test result >15nmmu 8BUT >10s.
 Mild DED - Schirmer’s test result between 10-15mm aBUT >10s.
« Moderate DED — Schirmer’s test result between 51h0nd TBUT 5-10s.

» Severe DED — Schirmer’s test result between <5mmT&dT <5s.

Dry eye grade Number of eyes (%)
Normal 382 (47.75%)
Mild 181 (22.63%)
Moderate 222 (27.75%)
Severe 15 (1.88%)

Table 10: Distribution of patients based on grade fdDED
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Results

The above table shows that, out of the total 8@% essessed for DED, 382
eyes (47.75%) were normal, i.e., with no evidenc®BD. Mild DED was seen in

181 eyes (22.63%), Moderate DED was seen in 228 @&#&75%) and Severe DED

was seen in 15 eyes (1.88%)

Moderate
27.75%

Severg
1.88%

Figure 20: Distribution of eyes according to dry eg grade.
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Reaults

The following table gives the details of distritmutiof DED across the 2 groups,

Diabetics and Non-Diabetics.

Groups Total
Dry eye grade
Diabetic Non-Diabetic
Normal 118 (29.5%) 264 (66%) 382 (47.75%
Mild 92 (23%) 89 (22.25%) 181 (22.63%)
Moderate 183 (45.75%) 39 (9.75%) 222 (27.75%)
Severe 8 (2%) 7 (1.75%) 15 (1.88%)

Table 11: Distribution of Dibetics and Non Diabetis with respect to DED

Out of the total 382 normal eyes, 118 (29.5%) wrdiabetic patients and
264 (66%) were of non-diabetic patients. Of the ga8ents who were diagnosed
with DED, mild DED was seen in 92 eyes (23%) ofbéigc patients and 89 eyes
(22.25%) of non-diabetic patients. Moderate DED w@sn in 183 eyes (45.75%) of
diabetic patients and 39 eyes (9.75%) of non-dialpettients. Severe DED was seen

in 8 eyes (2%) of diabetic patients and 7 eyesb)7of non-diabetic patients.
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Graph 11: Distribution of Dry eye grade over groups
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Reaults

Fundus examination was done and 400 eyes of th@&ihts included in the

diabetic group were classified using the ETDRS €ifastion into the following

groups.
ETDRS Grade Number of Eyes (%)
No Retinopathy 272 (68%)
Mild NPDR 31 (7.75%)
Moderate NPDR 66 (16.5%)
Severe NPDR 11 (2.75%)
PDR 19 (4.75%)
CSME 1 (0.25%)

Table 12: Distribution of patients based on grade fdDR

According to the ETDRS Classification, 272 eyes®$&howed no evidence
of diabetic retinopathy. 31 eyes (7.75%) had chamgévild NPDR, 66 eyes (16.5%)
showed changes of Moderate NPDR and 11 eyes (2.8b&%)ed changes of Severe
NPDR. PDR was seen in 19 eyes (4.75%) and CSMHatietic maculopathy was

seen in 1 eye (0.25%).
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Graph 12: Distribution of subjects in diabetic groyp with respect to ETDRS
Grade.
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Reaults

In diabetic patients, the grades of Diabetic Rgtathy and the severity of DED were

taken into consideration to assess if any assooiaxisted.

Severity of Dry eye
ETDRS Grade
Normal Mild Moderate Severe
No Retinopathy 118 (100% 67 (72.83%) 85 (46.45%) (2&857%)
Mild NPDR 0 6 (6.52%) 24 (13.11% 1 (14.29%
Moderate NPDR 0 16 (17.39%) 49 (26.78%) 1 (14.29%)
Severe NPDR 0 0 11 (6.01% 0
PDR 0 3 (3.26%) 13 (7.1%) 3 (42.86%)
CSME 0 0 1 (0.55%) 0

Table 13: Distribution of patients with different grades of DR over severity of
DED

In the 400 eyes examined and assessed, 118 wesevlyeh had no DED. In
these eyes, when the fundus examination was donevidence Diabetic Retinopathy
was noted. In eyes having DED, no retinopathy veesnisn 72.83% of patients with
mild DED, 46.45% of moderate DED and 28.57% of se\&ED.

Mild DED was seen in 6.52% cases of mild NPDR, @%3ases of moderate
NPDR, 0% cases of severe NPDR and 3.26% caseskf PD

Moderate DED was seen in 13.11% cases of mild NPBER[8% cases of
moderate NPDR, 6.01% cases of severe NPDR and @ak¥s of PDR. Moderate

DED was also seen in 1 eye, 0.55% of a case ottiaimaculopathy.
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Severe DED was seen in 14.29% of cases of both amédmoderate NPDR

each and in 42.86% of cases of PDR.

100% ONormal OMild ©DOModerate COSevere
90%

80%

70%
60%
2
50% 2
g
40% S
[e0]
~
o ©
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30% o 2 ?3 <
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- — :
20% L ° 3 3 ° S
0 =) S .
10% © © Y N Loo
o 10
O 1
0%
NO MILD NPDR MODERATE  SEVERE NPDR PDR CSME
RETINOPATHY NPDR

Graph 13: Distribution of grade of diabetic retinopathy according to severity of
dry eye in diabetic patients who had dry eye.
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Reaults

Corneal Nerve Sensitivity (CNS) assessment was dormth the groups —

diabetics as well as non-diabetics and the follgwasults were noted.

Groups
Variables Sub Category Total
Diabetic Non-Diabetic
NORMAL 212 (53%) 388 (97%) 600 (75%
Corneal
Nerve
Sensitivity REDUCED 188 (47%) 12 (3%) 200 (25%

Table 14: Distribution of CNS with respect to Diabéics and Non Diabetics

Out of 800 eyes, 200 eyes (25%) had reduced CN& Was reduced in

188 eyes (47%) of diabetic patients and 12 eyeg (8%on-diabetic patients.

Association of CNS was done with the severity offlD&nd the following was noted.
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Results

Corneal Severity of Dry eye
Nerve
Sensitivity Normal Mild Moderate Severe
Normal 366 (95.81%) 154 (85.08% 76 (34.23%) 4§2%0)
Reduced 16 (4.19%) 27 (14.92%) 146 (65.77P0) 113378)

Table 15: Distribution of Corneal Nerve Sensitivity with respect to severity of

DED

Out of the 800 eyes assessed, Corneal nerve isgysitas reduced in
4.19% of normal eyes, 14.92% of eyes with Mild DEE).77% of eyes with

Moderate DED and 73.33% of eyes with Severe DED.
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Graph 14: Distribution of Corneal Nerve Sensitivitywith dry eye.
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Discussion

DISCUSSION

In recent years, there has been extensive dial@pout ocular surface
disorders. The molecular basis of ocular surfaseaties is the subject of extensive
research into the ocular surface's molecular anatom

Over the past several decades, researchers hawetdye®y to learn more
about the pathological processes that link diabatesdry eye syndrome (DMDES)..
Patients with diabetes who experience DED reparilar symptoms to those who do
not have diabetes, with the only difference beingnegrease in severity. Patients who
have trouble keeping their blood sugar levels undemtrol may experience a
worsening of DED symptom&. The diagnostic modalities available for the
evaluation of DMDES are same as that of DED. Nglsitargeted tool exists for this
entity 2

The ocular surface and its disorders are profoundiypacted by
sociodemographic variablés.

A total of 400 patients were enrolled in the stuslyanning an age range from
30 to 87 years old (the mean age was 55.02). Rategre split into two categories:
those with diabetes and those without; the two psduad similar median ages (55.5
and 56 years, respectively).

In the non-diabetic group, 47.5% were women an&%2were men; in the
diabetic group, 45.5% were women and 54.5% were. M&th a p value of 0.6884,
there was no statistically significant differenoetie male to female ratio between the
two groups.

Employees (those with sedentary jobs), farmers, exhutators made up the

bulk of the workforce, and they shared many ofgéme environmental hazards.
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Discussion

The SPEED Questionnaire was used for subjectitagest DED symptoms.
The frequency and severity of grittiness, burniiigtation, and eye fatigue were
assessed through a questionnaire. As can be sebe graph below, the results of
this subjective evaluation show that the SPEED esezais normal in 68.2% of the
non-diabetic population and 31.5% of the diabetmpyation. In the diabetic
population, 43.5% of patients experienced mild syms, 4.5% experienced
moderate symptoms, and 18.5% experienced sevengteyrs of dry eye, compared
to 24.5%, 2.5%, and 5%, respectively, in the cdmgopulation. Mild DED symptoms
were more common in both groups, but the Diabeticig had a higher prevalence of

symptoms overall.

Mean Speed score
P

Diabetic MNon Diabetic

Groups

Graph 15: Mean plot of speed score over groups.

This is consistent with another study done by Y legwal, where the median

SPEED Score was 5 and 6 in the non-diabetic arfzbticagroup respectivefRy. Dry
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Discussion

eye symptoms were evaluated with the Ocular Surfdgease Index (OSDI)
guestionnaire in a study by Divya K et al, whiclrid that the OSDI score was also
higher in the diabetic group compared to the nabelic group?

Schirmer's 1l test results showed that 29.5% obelias had normal results,
while 66% of non-diabetics did. The prevalence ddrdED was similar between the
diabetic and non-diabetic groups, with 21.75 pdrdéenthe diabetic group and 21
percent in the non-diabetic group, according toréseilts of Schirmer's Il. There were
significantly more cases of moderate and severe DEie diabetic group (39.5%
and 9.25%, respectively) compared to the non-dialmggbup (9.5%). Schirmer's Il
values were 11.61 mm (SD 5.69) and 17.89 mm (SD)4rOthe diabetic and non-
diabetic groups, respectively. Our results shovwed iild DED was also present in
the non-diabetic population, but that the prevadesicmoderate and severe DED was

higher in the diabetic population.

Mean Schirmer's test result
H\

Groups

Graph 16: Mean plot of Schirmer’s test result overgroups.

This is consistent with the results of other stadmich as that conducted by

Dr. Rehman and colleagues, who discovered that thare 60.86 percent of diabetic
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Discussion

patients had a positive Schirmer's | test. Sixtpercent of diabetic patients had a
Schirmer's test score of less than 10 accordirdata from Hasan et &f.Schirmer's
values were about 7.4mm in diabetic patients coethér 13.53mm in non-diabetic
patients in a different study by K Divya et*4l.

The results of the TBUT showed that only 49.5% mtbdtic patients and
86.25%; of non-diabetic patients had normal telan 8tability. Mean TBUT values
were 12.43 seconds with a SD of 5.32 seconds endihbetic group and 16.46
seconds with a SD of 4.55 seconds in the non-t@lgeoup. Results showed that

tear film stability in diabetic patients was sigoéntly lower than in the non-diabetic

group.

Mean TBUT test result
o

Diabefic MNon Diabetic

Groups

Graph 17: Mean plot of TBUT test result over groups
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Discussion

Research by Dr. Rajender S. Chauhan et al. coratdmrthese values,
showing that the TBUT in the diabetic group is Iésan 10 seconds. Hasan et al.
found that 67% of diabetic patients had TBUTvahfdess than 10 seconds. Another
study by Seifart et al. found that 94.2% of diabgitients had TBUT value of less
than 10 second&.There were notable differences between diabeticram-diabetic
patients, as demonstrated by the fact that 30%atietics had TBUTSs of less than 10

seconds, according to a study by K Divya et'al.

We evaluated corneal nerve sensations (CNS) atioal to DED in this
study. 4.19 percent of healthy people, 14.04 péroethose with mild DED, 58.67
percent of those with moderate DED, and 88.1 p¢mkthose with severe DED were
found to have diminished CNS. This suggests thes eyith advanced DED are more
likely to have a diminished central nervous system.

When Y. Lyu et al. evaluated the corneal sensytigibtd corneal nerve fibre
length, they also found that DED had a major impaspecially in the diabetic

group®

We also established a connection between DED andsé&/erity in diabetic
patients. When looking across all ETDRS categones,discovered that moderate
DED was by far the most common form of the DR. Hoeve severe DED was the
norm among PDR patients.

These results are consistent with those found bstikeeKhurrana et al., who
found a positive correlation between the severftgry eye syndrome and DR.O
Revanna Reddy et al. found a similar correlatiotwben DED severity and DR

stages.
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Discussion

DED is becoming more widely recognised as a corapba of diabetes as the
incidence of the disease rises. Throughout thesyeaultiple subjective and objective
methods of gauging DED have emerged. There is rd'gold standard" test, though.
According to our findings, DED is significantly neocommon in DM patients and its

severity is correlated with DM severity.
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Conclusion

CONCLUSION

The aim of this study was to find a correlation between Diabetes Mdllitus and
Dry Eye Disease, the associated impact on Corneal Nerve Sensitivity and correlation
between the severity of both these diseases. In our study we found that patients with
Diabetes Méellitus are at an increased risk for developing Dry Eye Disease compared
to those without this comorbidity. The assessment of cornea nerve sensitivity
indicated that there is a significantly reduced sensitivity in patients diagnosed with
Diabetes Méllitus. Furthermore, the occurrence of Dry Eye Disease exaggerated this
problem. It was noted that patients with a higher severity of Dry Eye Disease were
more likely to have a reduced corneal nerve sensitivity. Also, diabetic patients who
have progressed to suffer from Diabetic Retinopathy are likely to experience more
serious forms of ocular surface diseases. Diabetes Méllitus associated Dry Eye
Disease is an upcoming entity and more research is needed in this area to determine
the best strategies for preventing this condition and ultimately preventing further

visual impairment.
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ANNEXURE I: ETHICAL CLEARANCE

K LE ACADEMY OF HIGHER EDUCATION AND RESEARCH
(Deemed  w- b University) :
' (rol)

Aceredited “ A7 Grade by NAAC (2™ Uvele) Mlaced tn Cotegory "A by MIRD (€

JAWAHARLAL NEHRU MEDICAL COLLEGE,

NEHRU NAGAR, BELAGAVI-590010 (KARNATAKA-INDIA)
Phone: (+ 91-(0)831 Office - 2472550

Website: hitp//www jnme edu Principal: 2471701
E-Mail - dome(a nme edu Fax No. +91 (0)831 — 2470759
x No.

= : 2021
Ref: MDC/DOME/ 0 2 Diite: 23/01/

To.

REG. NO: BK012000:

PG student in Ophthalmology,
J.N.Medical College,
BELAGAVIL

B Sub: Institutional Ethical Clearance for the study.

With reference to the above, we wish to inform you that your proposed rescarch project titled
“A ONE YEAR PROSPECTIVE STUDY TO COMPARE PREVALENCE OF DRY EYE
DISEASE AND CORNEAL SENSITIVITY BETWEEN DIABETICS AND NON-
DIABETICS AT KLES DR. PRABHAKAR KORE HOSPITAL AND MEDICAL
RESEARCH CENTRE, BELAGAVI", is cthical and justifiable. The proposed research project

has been cleared by the INMC Institutional Ethics Committee on Human Subjects Research.

AT &
i

(Dr. Smita Sonoli) (Dr. Harsha Hegde)

Member Sccretary Chairman,
JNMC Institutional Ethics Committee JNMC Institutional Ethics Committee
on Human Subjects Research, on Human Subjects Research,
J.N.Medical College, Belagavi, J.N.Medical College, Belagavi.
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ANNEXURE II:

INFORMED CONSENT

Title of Research Study:

A ONE YEAR PROSPECTVE STUDY TO COMPARE PREVALENCE
OF DRY EYE DISEASE AND ASSESSMENT OF CORNEAL NERVE
SENSITIVITY BETWEEN DIABETICS AND NON-DIABETICS AT KLES DR.
PRABHAKAR KORE HOSPITAL AND MEDICAL RESEARCH CENTRE ,
BELAGAVI.
Principal Investigator:
DR. REG. NO: BK0120002
POST GRADUATE STUDENT,
DEPARTMENT OF OPHTHALMOLOGY,
JAWAHARLAL NEHRU MEDICAL COLLEGE,

K.L.E. ACADEMY OF HIGHER EDUCATION, BELAGAVI — 59000

Guide:

DR. ,

PROFESSOR AND HEAD,
DEPARTMENT OF OPHTHALMOLOGY,
JAWAHARLAL NEHRU MEDICAL COLLEGE,
K.L.E. ACADEMY OF HIGHER EDUCATION, BELAGAVI - 59000
Introduction and Purpose
The purpose of the study is to compare the preval@i dry eye disease and
corneal nerve sensitivity in diabetics and non-eliais. It also aims at comparing the
severity of dry eye symptoms in those sufferingrfrdiabetic retinopathy as opposed to

those without retinopathy.
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Procedure

If, you agree to be part of the research study, wdlibe asked the relevant
history and will be subjected to relevant clinieabmination and investigations.
Risk: NIL
Benefits:

This study will help by giving us a better undenslimg of the effect of diabetes
on the tear film dynamics.
Alternatives

Taking part in this study is voluntary. You may oke not to take part in this
study. If you decide to take part you can latemgfeayour mind and withdraw from the
study. Your decision will not change the presenfuture health care or other services
that you receive. The study doctor or sponsor nay gour participation in this study at
any time. If you choose not to take part in thedgtuyou will receive the standard
treatment for patients with your condition.
Privacy and Confidentiality

All the information collected about you during tbeurse of this study will be
kept confidential to the extent permitted by laviaeTcode numbers will identify you in
this research record. Information from this studgyrbe published but your identity will
be confidential in any publication.
Institution / Sponsor’s policy
Does not apply to this research
Financial incentives for participation
You will not be paid / offered any gifts /incents/@r participating in the study.

Authorization to publish the results
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The results of the study would be forwarded toKBWER, Belgaum as part of

requirement towards the completion of MS degreaeve and publishing.

In case of the queries during study or in future ya may contact following persons,

1.REG. NO: BK0120002
Principal investigator,
PG in Ophthalmology,
J.N.M.C., Belagavi

2. Dr.

Professor and Head,
Dept. of Ophthalmology
J.N.M.C., Belagavi

3. Dr. Harsha Hegde,
Chairperson,
J.N.M.C., IEC & Scientist D,

ICMR, National Institute of Traditional Median
Belagavi — 10
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CONSENT FORM
| voluntarily agree to take part in this study bgnéng below. | may withdraw at
any time. | am not giving up any of my legal righig signing this form. My signature
below indicates that | have read this consent famt has been read to me, and | have
had all the questions answered. The study anddhseat form has been explained to
me in my language.
Participant’'s Name:

Signature / Left Thumb print of the Participant

or Legally Authorized Representative

Witness'’ Name: ...........ccoenee...

Investigator's Name and Signature: .....................

Signature / Left thumb Impression Signature / Left thumb Impression

DATE:

PLACE:
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ANNEXURE III:
PROFORMA

Hospital ID: Study ID:
NAME:
AGE: Years
GENDER: MALEI:I FEMALE
ADDRESS:
OCCUPATION:
CONTACT NUMBER: | | | | | | | | | | |
DATE OF EXAMINATION: / /
IS THE PATIENT ELIGIBLE FOR STUDY? YES|:| NO |:|
HAS INFORMED CONSENT BEEN GIVEN? BE |:| NO|:|

CHIEF COMPLAINTS:
1. DIMINUTION OF VISION: YES|:] NO I:l
RE: DURKIN __ Days/Months/Years
LE: DURKON ___ Days/Months/Years

GRADUAL [ ] PROGRESSIVE_]  SUDDEf_] NON-PROGRESSIVE_]

2. SPEED QUESTIONNAIRE:
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At this visit Within past 72 Within past 3
hours months
Yes No Yes No Yes No
Symptoms
Dryness,

Grittiness or

Scratchiness

Soreness or

Irritation

Burning or
Watering

Eye Fatigue

FREQUENCY of your symptoms:
0 1 2 3

Dryness, Grittiness or

Scratchiness

Soreness or Irritation

Burning or Watering

Eye Fatigue

Response Options: & Never;1 = Sometimes2 = Often;3 = Constant

SEVERITY of your symptoms:

Dryness, Grittiness or
Scratchiness

Soreness or Irritation

Burning or Watering

Eye Fatigue

Response Options: 0= No Problems;1 = Tolerable - not perfect, but not
uncomfortable2 = Uncomfortable - irritating, but does not intedferith my day;3 =
Bothersome - irritating and interferes with my ddy; Intolerable - unable to perform
my daily tasks.

3. H/O DRY MOUTH: YES I_I N(.]_I
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PAST HISTORY:

1. DIABETES: PRESENTD ABSENTD
DURATION OF DIABETES: Months/Years

ANY MEDICATION: YES |:| No|:| IF YEDRUGS TAKEN

2. HYPERTENSION: PRESENf ] ABSENT ]
ANY MEDICATION:

3. OCULAR TRAUMA: PRESENT[ ] ABSENT_]

4. SPECTACLEUSE: YE{ ] N[ ]
IF YES, DURATION:

5. H/O CONTACT LENS USE: YE{ ] I\D
IF YES, DURATION:

6. H/O JOINT PAIN: YES|:| N
IF YES, DURATION:

7. DRUG HISTORY:
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OCULAR EXAMINATION:

a. ANTERIOR SEGMENT: RIGHT EYE LEFT EYE
VISUAL ACUITY
PINHOLE
WITH GLASSES
EXTRA OCULAR MOVEMENTS
EYELIDS
EYELASHES
CONJUNCTIVA
SCLERA
CORNEA
ANTERIOR CHAMBER
IRIS
PUPIL
LENS

b. POSTERIOR SEGMENT:
GLOW
MEDIA
DISC
C:D
B/V
B/G
MACULA
c. SCHIRMER’S Il TEST:

d. TBUT (sec):

e. CORNEAL NERVE SENSITIVITY:

f. NASOLACRIMAL DUCT PATENCY:
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IMPRESSION:

DIABETIC / NON-DIABETIC:

RIGHT EYE LEFT EYE

DIABETIC
RETINOPATHY

CHANGES

DRY EYE SEVERITY

CORNEAL NERVE
SENSITIVITY

NAME OF THE INVESTIGATOR : REG. NO: BK0120002

SIGNATURE

NAME OF THE GUIDE : DR.

SIGNATURE
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ANNEXURE IIl: PHOTOGRAPHS

Schirmer’s Il test
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Schirmer’s 1l Test showing Severe DED in Both eyes.

TBUT test under cobalt blue filter
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TBUT seen under cobalt blue filter.

Assessment of corneal nerve sensitivity using cottisp
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Moderate NPDR

Severe NPDR
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PDR

CSME
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ANNEXURE IV: KEY TO MASTER CHART

Male = M

Female = F

Yes = Y

No = N

Nuclear Sclerosis = NS

Posterior Subcapsular Cataract = PSC

Within Normal Limits = WNL

H'ages = Hemorrhages
Non Proliferative Diabetic Retinopathy = NPDR
Proliferative Diabetic Retinopathy = PDR

SPEED score —

Frequency of symptoms: O = Never,

1 = Sometimes,

2 = Often,

3 = Constant

Severity of symptoms: 0 = No Problem,

1 = Tolerable - not perfect, but not uncomfortable;

2 = Uncomfortable - irritating, but does not integfavith my day;
3 = Bothersome - irritating and interferes with mygda

4 = Intolerable - unable to perform my daily tasks
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NDS | 35 | M Employee NO - N . N 66 66 MILD PSC MILD PSC WAL WAL . N|[N| N |N|O|oO]| o0 27 |30] 19|20 |NORMAL | NORMAL
ND6 32 M Worker NO - N - N 6\6 6\6 MILD PSC MILD PSC WNL WNL - N N N Y 1 1 2 16 22| 16 20 | NORMAL NORMAL
ND7 | 37 | M Police NO - N . N 66 66 PsC psC WAL WAL . N[Y| N |N|2|1]|2]| 3 |26]19|19|NORMAL | NORMAL
GRADE 1 HTN
ND8 58 M Employee GRADUAL, PROGRESSIVE 7MONTHS N - N 6\9 6\6(p) GRADE 2 NS GRADE 2 NS GRADE 1 HTN RETINOPATHY RETINOPATHY - N N N N 0 0 0 12 16| 15 15 | NORMAL NORMAL
ND9 | 60 | M Retired GRADUAL, PROGRESSIVE | 6MONTHS | N . N 618 618 GRADE 2NS+PSC GRADE 3NS HTN RETINOPATHY HTN RETINOPATHY . N[Y| v [N|2|1]|a| 7 |8| 9|9 |NORMAL| NORMAL
ND10 | 60 F Housewife GRADUAL, PROGRESSIVE 2MONTHS N - N CF1M CF3M GRADE 3NS GRADE 2 NS+ PSC WNL WNL - N N N Y 1 1 2 21 19| 15 16 | NORMAL NORMAL
ND1L | 42 | F Employee NO - N . N 66 66 GRADE 1NS GRADE1NS HTN RETINOPATHY HTN RETINOPATHY . N[N| Y [ N|2|1]| 2] 19|22 |2 |NORMAL | NORMAL
ND12 | 33 F Nurse NO - N - N 6\9 6\9 MILD CC MILD CC WNL WNL - N N Y Y 1 1 4 7 7 8 8 NORMAL NORMAL
ND13 | 30 | M Employee GRADUAL, PROGRESSIVE |  15DAYS N . N 69p) | 69p) PsC psC Old Toxoplamsa scar WAL . N|[N| N |N|O|O|o0]| 16|16] 15| 15| NORMAL | NORMAL
ND14 | 46 M Bank Employee NO - N - N 6\6 6\6 MILD PSC MILD PSC WNL WNL - N N N Y 1 1 2 17 17| 21 20 | NORMAL NORMAL
ND15 | 72 | M Retired GRADUAL, PROGRESSIVE | 8MONTHS | N . N 69 69 PSEUDOPHAKIA PSEUDOPHAKIA HTN RETINOPATHY HTN RETINOPATHY . N[N| N |Y|2|1]|2]|18|16]11|12|NORMAL | NORMAL
ND16 | 49 M Police NO - N - N 6\6 6\6 WNL WNL WNL WNL - N N Y Y 1 1 4 12 10| 16 14 | NORMAL NORMAL
ND17 | 56 | F Housawife GRADUAL, PROGRESSIVE | 15YEARS | N . N 66 6124 PSEUDOPHAKIA GRADE1NS WAL WAL . N[N| N |N|O|oO]|o0]| 15]|18]2 |18|NORMAL | NORMAL
ND18 | 60 F Housewife GRADUAL, PROGRESSIVE 3YEARS N - N 6\36 CF3M GRADE 3NS GRADE 2NS + PSC WNL WNL - N N N N 0 0 0 19 24| 18 20 | NORMAL NORMAL
ND19 | 83 | M Retired GRADUAL, PROGRESSIVE 1YEAR N . N CFIM | 636 GRADE 3NS+PSC GRADE 2NS HTN RETINOPATHY HTN RETINOPATHY . N[N| N |N|O|oO]|o0]| 25 |2 16|17 |NORMAL | NORMAL
ND20 | 60 M Farmer GRADUAL, PROGRESSIVE 6 MONTHS N - N 6\18(p) 6\12(p) GRADE 2 NS GRADE 1NS WNL WNL - N N Y N 1 1 2 27 25| 19 19 | NORMAL NORMAL
ND21 | 67 | F Housawife GRADUAL, PROGRESSIVE | 1 MONTH N . N 618 618 GRADE2NS GRADE 2NS WAL WAL . N[N| Y |Y|21]|2]|6| 9 |10]12]14|NORMAL | NORMAL
ND22 | 78 M Farmer GRADUAL, PROGRESSIVE 6 MONTHS N - N 6\18 CF2Mm GRADE1NS+CC GRADE 3NS + PSC HTN RETINOPATHY HTN RETINOPATHY - N N N Y 1 2 3 15 15| 10 15 | NORMAL NORMAL
ND23 | 41 | M Employee GRADUAL, PROGRESSIVE | 2MONTHS | N . N 66 66 MILD PSC MILD PSC WAL WAL . N|[N| N |N|O|oO| 0| 2 |2n]14|14|NORMAL | NORMAL
ND24 | 35 F Employee GRADUAL, PROGRESSIVE 1MONTH N - N 6\6 6\9 CLEAR CLEAR WNL WNL - N N N N 0 0 0 17 19| 16 16 | NORMAL NORMAL
ND25 | 38 | F Employee NO - N . N 66() | 66() CLEAR CLEAR WAL WAL . N[N| N | Y| 2|1]|2]| 2 |2]|18]19|NORMAL | NORMAL
ND26 | 32 F Employee NO - N - N 6\6(p) 6\9 CLEAR CLEAR WNL WNL - N N N Y 1 1 2 27 35| 18 20 | NORMAL NORMAL
ND27 | 59 | M Farmer GRADUAL, PROGRESSIVE | 6MONTHS | N . N 612() | 69 GRADE 1NS GRADE1NS HTN RETINOPATHY HTN RETINOPATHY . N|[N| N |N|O|oO| 0| 2 |25] 18|16 |NORMAL | NORMAL
ND28 | 66 F Housewife GRADUAL, PROGRESSIVE 2MONTHS N - N CFCF 6\18 GRADE 2 NS+ PSC GRADE 1NS WNL WNL - N Y N Y 1 1 4 12 15| 15 14 | NORMAL NORMAL
ND29 | 72 | M Retired GRADUAL, PROGRESSIVE | 1 MONTH N . N 6112 6112 MILD PSC MILD PSC WAL WAL . N[N| N |Y|2|2]|4| 3 |3| 9|9 |NORMAL| NORMAL
ND30 | 65 M Farmer GRADUAL, PROGRESSIVE 6 MONTHS N - N 6\60 6\9 GRADE 2 NS+ PSC PSEUDOPHAKIA WNL WNL - N N N N 0 0 0 16 18| 18 17 | NORMAL NORMAL




ND31 | 58 Housewife GRADUAL, PROGRESSIVE 1MONTH 6\9 CF3M PSEUDOPHAKIA GRADE 3NS HTN RETINOPATHY HTN RETINOPATHY 0 16 22| 20 20 | NORMAL NORMAL
ND32 | 75 Farmer GRADUAL, PROGRESSIVE |  3MONTHS 6124(p) | 6136(p) GRADE 2NS GRADE 2 NS+ PSC WNL WNL 0| 18 [19| 15 | 15 | NORMAL | NORMAL
ND33 | 37 Employee NO - 6\6(p) 6\6 MILD PSC MILD PSC WNL WNL 3 6 6 8 10 | NORMAL NORMAL
ND34 | 45 Bank Employee | GRADUAL, PROGRESSIVE | 1 MONTH 6136 6136 GRADE 1NS GRADE 1NS WNL WNL 0| 5 [ 6| 9| 9 | NORMAL | NORMAL
ND35 | 50 Housewife NO - 6\60 6\12(p) GRADE 2 NS+ PSC GRADE 1NS WNL WNL 4 8 8 10 10 | NORMAL NORMAL
ND36 | 85 Retired GRADUAL, PROGRESSIVE 1YEAR 6160 6124 GRADE 2 NS+ PSC PSEUDOPHAKIA GLAUCOMATOUS GLAUCOMATOUS 2| 12 [ 16| 14 | 14 | NORMAL | NORMAL
ND37 | 67 Retired GRADUAL, PROGRESSIVE 1YEAR CF3M CF3M GRADE 3NS GRADE 3 NS WNL WNL 2 19 18| 16 16 | NORMAL NORMAL
ND38 | 55 Housewife GRADUAL, PROGRESSIVE | 2 MONTHS 612 | CFam GRADE 1NS GRADE 3 NS+ PSC WNL WNL 0| 14 [16| 15 | 15 | NORMAL | NORMAL
ND39 | 67 Housewife GRADUAL, PROGRESSIVE 1YEAR CF15M| CF15M GRADE 2 NS+ PSC GRADE 2 NS+ PSC WNL WNL 0 30 32| 20 20 | NORMAL NORMAL
NDdo | 73 Housewife GRADUAL, PROGRESSIVE 1YEAR CFIM 66 GRADE 2 NS+ PSC PSEUDOPHAKIA WNL HTN RETINOPATHY 0| 290 [ 32| 16 | 16 | NORMAL | NORMAL
ND41 | 46 Tailor GRADUAL, PROGRESSIVE 7MONTHS 6\6 6\12 MILD PSC MILD PSC WNL WNL 2 13 15| 15 15 | NORMAL NORMAL
ND42 | 70 Housewife GRADUAL, PROGRESSIVE 1YEAR CF3M | CFam GRAE3NS GRADE 3 NS+ PSC WNL WNL 2 | 12 [12| 15 | 14 | NORMAL | NORMAL
ND43 | 60 Housewife GRADUAL, PROGRESSIVE 3MONTHS CF1IM 6\9 GRADE 2NS+ CC PSEUDOPHAKIA SYNCHISIS SCINTILLANS SS?TIT'EEZAS"\?S 2 8 8 10 10 | NORMAL NORMAL
ND44 | 35 Employee NO - 66 66 CLEAR CLEAR WNL WNL 6| 3 | 3| 4 | 4 | NORMAL | NORMAL
ND45 | 64 Retired GRADUAL, PROGRESSIVE 6 MONTHS 6\18 6\12 GRADE 2 NS GRADE 2 NS WNL WNL 0 23 25| 16 16 | NORMAL NORMAL
ND46 | 56 Housewife GRADUAL, PROGRESSIVE 1YEAR CFIM | CFCF GRADE 2 NS+ PSC GRADE 3NS WNL WNL 0| 10 [10| 12 | 12 | NORMAL | NORMAL
ND47 | 73 Retired GRADUAL, PROGRESSIVE 1YEAR 6\9 CF3M PSEUDOPHAKIA GRADE 3NS + PSC GLAUCOMATOUS GLAUCOMATOUS 0 23 25| 19 19 | NORMAL NORMAL
ND48 | 60 Farmer GRADUAL, PROGRESSIVE 1YEAR 6136 6136 GRADE 1NS GRADE 2NS WNL WNL 0| 15 [20| 14 | 17 | NORMAL | NORMAL
ND49 | 65 Retired GRADUAL, PROGRESSIVE 1YEAR CF1IM 6\6 GRADE 3 NS+ PSC PSEUDOPHAKIA HTN RETINOPATHY HTN RETINOPATHY 0 33 32| 18 18 | NORMAL NORMAL
NDS0 | 63 Farmer GRADUAL, PROGRESSIVE 1YEAR CFIM | CFam GRADE2NS GRADE 3NS HTN RETINOPATHY HTN RETINOPATHY 2| 7 | 9| 10| 10 | NORMAL | NORMAL
ND51 | 80 Retired GRADUAL, PROGRESSIVE 2YEARS CF3M CF3M GRADE 3 NS+ PSC GRADE 3 NS HTN RETINOPATHY HTN RETINOPATHY 0 18 22| 20 20 | NORMAL NORMAL
ND52 | 65 Housewife GRADUAL, PROGRESSIVE | 6 MONTHS 6118 6124 GRADE 2NS GRADE 2NS WNL WNL 2| 9 | 9| 10| 10 | NORMAL | NORMAL
NDS3 | 43 Housewife GRADUAL, PROGRESSIVE 6 MONTHS CF3M CF2Mm GRADE 3NS GRADE 2 NS+ PSC WNL WNL 2 12 15| 13 13 | NORMAL NORMAL
NDS4 | 67 Housewife GRADUAL, PROGRESSIVE | 4 MONTHS 66 CFam PSEUDOPHAKIA GRADE 3 NS+ PSC WNL WNL 0| 16 [20| 25 | 25 | NORMAL | NORMAL
NDS5 | 34 Employee NO - 6\6(p) 6\6 CLEAR CLEAR WNL WNL 3 6 8 10 11 | NORMAL NORMAL
NDS6 | 57 Employee NO - 66(p) | 616(p) MILD PSC pPsC WNL WNL 6| 6 | 7| 10| 10 | NORMAL | NORMAL
ND57 | 53 Housewife NO - 6\6(p) 6\9 PSC pPSC WNL WNL 20 3 3 3 4 | REDUCED | REDUCED
NDS8 | 38 Housewife NO - 66 66 CLEAR CLEAR WNL WNL 8 | 8 [11| 7 | 7 | NORMAL | NORMAL
ND59 | 32 Bank Employee NO - 6\6 6\6 CLEAR CLEAR WNL WNL 10 10 16 8 12 | NORMAL NORMAL
NDEO | 55 Teacher GRADUAL, PROGRESSIVE | 2 MONTHS 6112 6136 GRADE 1NS GRADE 1NS WNL WNL 4| 16 [ 15| 15 | 15 | NORMAL | NORMAL
ND61 | 46 Technician GRADUAL, PROGRESSIVE 3MONTHS 6\9 CF15M PSEUDOPHAKIA GRADE2NS+CC WNL WNL 0 22 21| 18 16 | NORMAL NORMAL
NDE2 | 74 Farmer GRADUAL, PROGRESSIVE | 2 MONTHS 660 | CFIM GRADE 2 NS+ CC GRADE 2 NS+ PSC WNL WNL 8 | 22 27| 18 | 18 | NORMAL | NORMAL
ND63 | 40 Teacher NO - 6\6(p) 6\9 MILD PSC MILD PSC WNL WNL 2 6 6 9 10 | NORMAL NORMAL
NDG4 | 64 Farmer GRADUAL, PROGRESSIVE | 6 MONTHS 6136 6112 GRADE 1NS GRADE 1NS WNL WNL 0| 25 [20| 14 | 15 | NORMAL | NORMAL
ND65 | 40 Housewife GRADUAL, PROGRESSIVE 5MONTHS 6\24 6\24 GRADE 1 NS GRADE 1NS WNL WNL 2 26 26| 20 21 | NORMAL NORMAL
NDE6 | 68 Housewife GRADUAL, PROGRESSIVE | 2 MONTHS CFIM 619 GRADE 3NS PSEUDOPHAKIA WNL WNL 2| 15 [17| 18 | 21 | NORMAL | NORMAL




ND67 | 53 Housewife GRADUAL, PROGRESSIVE 2MONTHS CF2Mm 6\18 GRADE 2 NS+ PSC GRADE1NS+CC HTN RETINOPATHY HTN RETINOPATHY 0 10 13| 22 25 | NORMAL NORMAL
NDE8 | 36 Employee NO - 66 616(p) CLEAR CLEAR WNL WNL 12| 4 | 4| 4 | 6 |REDUCED | REDUCED
ND69 | 56 Housewife GRADUAL, PROGRESSIVE 3MONTHS CF3M 6\9 GRADE 2NS+ CC PSEUDOPHAKIA HTN RETINOPATHY HTN RETINOPATHY 16 2 4 5 7 | REDUCED | REDUCED
ND70 | 60 Housewife NO - 6/6(p) 619 ot Epithelial ol Epithia WNL WNL 6| 3 | 3| 2 | 4 |REDUCED | REDUCED
ND71 | 57 Employee NO - 6\6(P) 6\6(P) GRADE 1NS GRADE 1NS WNL WNL 4 8 8 13 11 | NORMAL NORMAL
ND72 | 34 Teacher NO - 66 66 CLEAR CLEAR WNL WNL 0| 16 [19| 16 | 14 | NORMAL | NORMAL
ND73 | 67 Housewife GRADUAL, PROGRESSIVE 4 MONTHS 6\9 CF3M PSEUDOPHAKIA GARDE 3 NS WNL WNL 0 16 20| 25 25 | NORMAL NORMAL
ND74 | 43 Teacher GRADUAL, PROGRESSIVE | 6 MONTHS CF3M | CFam GRADE 3NS GRADE 3 NS+ PSC WNL WNL 0| 12 [ 15| 13 | 13 | NORMAL | NORMAL
ND75 | 65 Housewife GRADUAL, PROGRESSIVE 6 MONTHS 6\24 6\18 GRADE 2 NS GRADE 2 NS WNL WNL 0 10 9 10 10 | NORMAL NORMAL
ND76 | 80 Retired GRADUAL, PROGRESSIVE 1YEAR CF3M | CcFam GRADE 3NS GRADE 2 NS+ PSC HTN RETINOPATHY HTN RETINOPATHY 0| 18 [22| 20 | 20 | NORMAL | NORMAL
ND77 | 63 Farmer GRADUAL, PROGRESSIVE 1YEAR CF1M CF2Mm GRADE 2NS+ CC GRADE 2 NS+ PSC HTN RETINOPATHY HTN RETINOPATHY 0 7 9 10 10 | NORMAL NORMAL
ND78 | 37 Tailor NO - 66 66 CLEAR CLEAR WNL WNL 0| 18 [17| 19 | 23 | NORMAL | NORMAL
ND79 | 37 Employee NO - 6\6 6\6 CLEAR CLEAR WNL WNL 0 16 14| 19 19 | NORMAL NORMAL
ND8O | 75 Farmer GRADUAL, PROGRESSIVE 1YEAR 6124(p) | 6136(p) GRADE2NS GRADE 2NS WNL WNL 0| 16 [18| 16 | 16 | NORMAL | NORMAL
ND81 | 59 Housewife GRADUAL, PROGRESSIVE 6 MONTHS 6\6 6\9 PSC GRADE 1 NS +PSC HTN RETINOPATHY HTN RETINOPATHY 0 16 22| 20 20 | NORMAL NORMAL
ND82 | 65 Farmer GRADUAL, PROGRESSIVE | 7 MONTHS 6160 619 GRADE 2 NS+ PSC PSEUDOPHAKIA WNL WNL 0| 18 23| 18 | 17 | NORMAL | NORMAL
ND83 | 72 Retired GRADUAL, PROGRESSIVE 1YEAR 6\12 6\12 PSEUDOPHAKIA PSEUDOPHAKIA WNL WNL 0 13 15| 16 16 | NORMAL NORMAL
ND84 | 66 Housewife GRADUAL, PROGRESSIVE | 2 MONTHS CFCF | 6u8 GRADE 3NS GRADE 2NS+CC WNL WNL 2| 12 [ 15| 15 | 15 | NORMAL | NORMAL
ND85 | 59 Farmer GRADUAL, PROGRESSIVE 6 MONTHS 6\9(p) 6\6 GRADE1NS+CC GRADE1NS +CC HTN RETINOPATHY HTN RETINOPATHY 0 22 25| 18 16 | NORMAL NORMAL
ND86 | 34 Software engineer NO - 66 619 CLEAR CLEAR WNL WNL 0| 27 | 34| 21 | 22 | NORMAL | NORMAL
ND87 | 38 Housewife NO - 6\6(p) 6\6(p) CLEAR CLEAR WNL WNL 0 20 21| 18 19 | NORMAL NORMAL
ND88 | 40 Teacher NO - 66 619 CLEAR CLEAR WNL WNL 0| 17 [ 19| 16 | 16 | NORMAL | NORMAL
ND89 | 41 Employee NO - 6\6 6\6 CLEAR CLEAR WNL WNL 0 19 18| 14 14 | NORMAL NORMAL
ND9O | 78 Retired GRADUAL, PROGRESSIVE | 6 MONTHS 69(p) | CFam PSEUDOPHAKIA GRADE 3NS HTN RETINOPATHY HTN RETINOPATHY 2| 15 [ 15| 10 | 13 | NORMAL | NORMAL
ND91 | 67 Housewife GRADUAL, PROGRESSIVE 1YEAR 6\18 6\18 GRADE 2 NS GRADE 2 NS+ PSC WNL WNL 0 10 10| 12 14 | NORMAL NORMAL
ND92 | 60 Farmer GRADUAL, PROGRESSIVE | 7 MONTHS 6118 6112 GRADE 2 NS+ PSC GRADE 1NS WNL WNL 0| 27 | 25| 19 | 19 | NORMAL | NORMAL
ND93 | 83 Retired GRADUAL, PROGRESSIVE 1YEAR CFCF 6\9 GRADE 3NS PSEUDOPHAKIA WNL WNL 0 25 22| 17 17 | NORMAL NORMAL
ND94 | 60 Housewife GRADUAL, PROGRESSIVE | 3YEARS 636 | HMCF GRADE 2NS GRADE 3 NS+ PSC WNL WNL 0| 19 [24| 18 | 20 | NORMAL | NORMAL
ND95 | 55 Housewife GRADUAL, PROGRESSIVE 15YEARS 6\6 6\24 PSEUDOPHAKIA GRADE 2 NS WNL WNL 0 18 20| 18 15 | NORMAL NORMAL
ND96 | 49 Police NO - 66(p) | 616(p) GRADE 2NS GRADE 2NS WNL WNL 0| 12 [10| 16 | 16 | NORMAL | NORMAL
ND97 | 72 Retired GRADUAL, PROGRESSIVE 8 MONTHS 6\9 6\9 PSEUDOPHAKIA PSEUDOPHAKIA HTN RETINOPATHY HTN RETINOPATHY 0 18 16| 11 12 | NORMAL NORMAL
ND98 | 33 Teacher NO - 619 619 CLEAR CLEAR WNL WNL 2| 7 | 7| 8| 8 | NORMAL | NORMAL
ND99 | 46 Bank Employee NO - 6\6 6\6 GRADE 1 NS GRADE 2 NS WNL WNL 0 17 17| 21 20 | NORMAL NORMAL
ND100| 51 Housewife GRADUAL, PROGRESSIVE | 6 MONTHS 6136 6136 GRADE 2 NS+ CC GRADE 2NS+CC WNL WNL 0| 22 27| 18 | 20 | NORMAL | NORMAL
ND101| 58 Employee NO - 6\9 6\9 GRADE 1 NS GRADE 1NS WNL WNL 2 22 25| 18 19 | NORMAL NORMAL
ND102| 60 Retired NO - 6112 619 PSEUDOPHAKIA PSEUDOPHAKIA WNL WNL 0| 16 [16| 12 | 14 | NORMAL | NORMAL




ND103| 38 Employee NO - 6\9 6\9 CLEAR CLEAR WNL WNL 26 | 22| 18 | 18 | NORMAL | NORMAL
ND104| 35 Employee NO - 6\6 6\6 CLEAR CLEAR WNL WNL 27 | 30| 19 | 20 | NORMAL | NORMAL
ND105| 32 Employee NO - 6\9 6\6 CLEAR CLEAR WNL WNL 16 | 22| 16 | 20 | NORMAL | NORMAL
ND106| 37 Employee NO - 6\12 6\9 MILD PSC MILD PSC WNL WNL 30 | 26| 19 | 19 | NORMAL | NORMAL
ND107 | 58 Employee GRADUAL, PROGRESSIVE 6 MONTHS 6\12 6\12(p) MILD PSC pPSC HTN RETINOPATHY HTN RETINOPATHY 12 | 16| 15 | 15 [ NORMAL | NORMAL
ND108| 60 Retired GRADUAL, PROGRESSIVE 7MONTHS 6136 6\60 GRADE 2 NS GRADE 3NS WNL WNL 22 | 26| 17 | 17 | NORMAL | NORMAL
ND109| 55 Cook GRADUAL, PROGRESSIVE 2MONTHS 6\24 6\12 GRADE 2 NS GRADE 2NS + PSC WNL WNL 17 | 18| 22 | 23 | NORMAL | NORMAL
ND110| 45 Hawker NO - 6\6 6\9 MILD PSC MILD PSC WNL WNL 20 | 22| 22 | 17 | NORMAL | NORMAL
ND111| 41 Driver NO - 6\9 6\9 MILD PSC MILD PSC WNL WNL 33 | 34| 26 | 24 | NORMAL | NORMAL
ND112| 56 Housewife GRADUAL, PROGRESSIVE 4 MONTHS 6\12 6118 GRADE 2 NS GRADE 2NS WNL WNL 15 [ 17| 21 | 21 | NORMAL | NORMAL
ND113| 63 Housewife GRADUAL, PROGRESSIVE 7MONTHS 6\9 6\60 PSEUDOPHAKIA GRADE 2NS + PSC HTN RETINOPATHY HTN RETINOPATHY 23 | 25| 25 | 21 | NORMAL | NORMAL
ND114| 65 Housewife GRADUAL, PROGRESSIVE 1YEAR 6136 6136 GRADE 2 NS GRADE 1 NS+ PSC WNL WNL 26 | 25| 22 | 23 | NORMAL | NORMAL
ND115| 60 Retired GRADUAL, PROGRESSIVE 1YEAR 6\60 CF1IM GARDE 2 NS+ PSC GRADE 3 NS HTN RETINOPATHY HTN RETINOPATHY 25 | 28| 20 | 22 | NORMAL | NORMAL
ND116| 38 Employee NO - 6\9 6\12 CLEAR MILD PSC WNL WNL 34 | 30| 18 | 19 | NORMAL | NORMAL
ND117| 48 Employee NO - 6\18 6\12 PSC PSC WNL WNL 10 | 12| 16 | 16 | NORMAL | NORMAL
ND118| 53 Employee NO - 6124 6\9 GRADE 1NS+ CC GRADE 1NS WNL WNL 10 9 | 10 | 10 | NORMAL | NORMAL
ND119| 76 Housewife GRADUAL, PROGRESSIVE 1YEAR CF3M CF3M GRADE 3NS GRADE 2 NS + PSC HTN RETINOPATHY HTN RETINOPATHY 14 |17 | 14 | 15 | NORMAL | NORMAL
ND120| 65 Housewife GRADUAL, PROGRESSIVE 1YEAR CF2Mm 6\12 GRADE 3NS PSEUDOPHAKIA WNL WNL 18 [ 18| 13 | 16 | NORMAL | NORMAL
ND121| 43 Bank Employee NO - 6\9 6\12 MILD PSC PSC WNL WNL 16 | 19| 15 | 14 | NORMAL | NORMAL
ND122| 66 Retired GRADUAL, PROGRESSIVE 8MONTHS CF1M 6\60 GRADE 2 NS+ PSC GRADE 2NS WNL WNL 8 9 8 9 | NORMAL | NORMAL
ND123| 67 Driver GRADUAL, PROGRESSIVE 3MONTHS CF1IM CF1IM GARDE 3NS GRADE 3 NS WNL WNL 13 |17 | 16 | 16 | NORMAL | NORMAL
ND124| 56 Hawker NO - 6\12 6\12 GARDE 2 NS+ PSC GARDE 2 NS WNL WNL 16 [ 16| 19 | 21 | NORMAL | NORMAL
ND125| 55 Teacher NO - 6\36 6\18 GRADE1NS+CC GARDE 2 NS WNL WNL 18 | 23| 26 | 27 | NORMAL | NORMAL
ND126 | 42 Housewife NO - 6\12 6\9 GARDE 2 NS+ PSC PsC WNL WNL 25 | 29| 22 | 23 | NORMAL | NORMAL
ND127| 68 Retired GRADUAL, PROGRESSIVE 1YEAR 6\12 6\24 GRADE 2 NS GRADE 2 NS HTN RETINOPATHY HTN RETINOPATHY 29 | 26| 21 | 23 | NORMAL | NORMAL
ND128| 34 Employee NO - 6\6 6\9 CLEAR CLEAR WNL WNL 31 | 29| 22 | 21 | NORMAL | NORMAL
ND129| 56 Employee NO - 6\24 6\18 GRADE 2 NS GARDE 1NS WNL WNL 24 | 25| 17 | 17 | NORMAL | NORMAL
ND130| 64 Retired GRADUAL, PROGRESSIVE 5MONTHS 6136 6\60 GRADE 1NS+ CC GRADE 2 NS+ PSC WNL WNL 11 9 9 9 | NORMAL | NORMAL
ND131| 44 Housewife NO - 6\9 6\9 MILD PSC MILD PSC WNL WNL 19 | 18| 15 | 15 [ NORMAL | NORMAL
ND132| 52 Housewife NO - 6\12 6118 PsC GRADE 1NS+ PSC WNL WNL 21 | 22| 24 | 25 | NORMAL | NORMAL
ND133| 38 Farmer NO - 6\9 6\9 MILD PSC MILD PSC WNL WNL 19 | 15| 16 | 16 | NORMAL | NORMAL
ND134| 42 Housewife NO - 6\12 6\9 MILD PSC MILD PSC WNL WNL 23 | 23| 27 | 25 | NORMAL | NORMAL
ND135| 56 Housewife GRADUAL, PROGRESSIVE 6 MONTHS 6\24 6\12 GARDE 2 NS GRADE 1NS WNL WNL 17 | 18| 19 | 16 | NORMAL | NORMAL
ND136| 47 Housewife NO - 6124 6136 GRADE 1NS+ PSC GRADE 2NS WNL WNL 12 [ 15| 17 | 17 | NORMAL | NORMAL
ND137| 62 Housewife GRADUAL, PROGRESSIVE 3MONTHS CF2Mm CF3M GRADE 3NS GRADE 3NS + PSC HTN RETINOPATHY HTN RETINOPATHY 21 [ 25| 16 | 16 | NORMAL | NORMAL
ND138| 47 Employee NO - 6118 6\12 GARDE 1 NS MILD PSC WNL WNL 24 | 26| 22 | 21 | NORMAL | NORMAL




ND139| 39 Employee NO - 6\12 6\18 MILD PSC MILD PSC WNL WNL 0 13 | 14| 16 | 16 | NORMAL | NORMAL
ND140| 43 Employee NO - 6\9 6\12 MILD PSC GRADE 1NS WNL WNL [ 19 (17| 19 | 21 | NORMAL | NORMAL
ND141| 76 Retired GRADUAL, PROGRESSIVE 1YEAR CF1M CF2Mm GRADE 3NS GRADE 3 NS HTN RETINOPATHY HTN RETINOPATHY 0 24 | 26| 17 | 17 | NORMAL | NORMAL
ND142| 47 Employee NO - 6\9 6\12 GARDE 1NS+ PSC GARDE 2 NS WNL WNL 4 10 9 | 10 [ 11 | NORMAL | NORMAL
ND143| 55 Employee NO - 6\9 6\9 GARDE 2NS GRADE 2 NS WNL WNL 0 18 | 20| 22 | 22 | NORMAL | NORMAL
ND144| 38 Employee NO - 6\12 6\12 MILD PSC MILD PSC WNL WNL 0 20 | 21| 18 | 18 | NORMAL | NORMAL
ND145| 59 Employee GRADUAL, PROGRESSIVE 5MONTHS 6\24 6\36 GRADE 1 NS+ PSC GRADE 2 NS WNL WNL 0 23 | 28| 19 | 20 | NORMAL | NORMAL
ND146 | 61 Retired GRADUAL, PROGRESSIVE 7MONTHS 6\60 6\60 GRADE 2 NS+ PSC GRADE 2 NS+ PSC HTN RETINOPATHY HTN RETINOPATHY 0 16 [ 14| 19 | 19 | NORMAL | NORMAL
ND147 | 44 Employee NO - 6\12 6\9 GRADE 1 NS+ PSC GARDE 1NS WNL WNL 0 13 |17 | 20 | 20 | NORMAL | NORMAL
ND148| 67 Housewife GRADUAL, PROGRESSIVE 4 MONTHS CF3M CF3M GRADE 3NS GRADE 3NS WNL WNL 2 10 [ 10| 13 | 15 | NORMAL | NORMAL
ND149| 52 Teacher NO - 6\18 6\9 GRADE 2 NS GRADE 2 NS+ PSC WNL WNL 0 15 |17 | 18 | 17 | NORMAL | NORMAL
ND150| 42 Housewife NO - 6\9 6\12 GRADE 1 NS GRADE 1NS+CC WNL WNL 0 23 | 23| 17 | 18 | NORMAL | NORMAL
ND151| 56 Housewife NO - 6\12 6\12 GRADE 2 NS GRADE 2 NS WNL WNL 0 12 | 16| 13 | 14 | NORMAL | NORMAL
ND152| 43 Employee NO - 6\12 6\9 GARDE 2 NS GRADE 1NS WNL WNL 0 18 [ 16| 19 | 19 | NORMAL | NORMAL
ND153| 39 Employee GRADUAL, PROGRESSIVE 1MONTH 6\24 6\24 GARDE 1NS GRADE 1NS WNL WNL 0 20 | 22| 18 | 18 | NORMAL | NORMAL
ND154| 45 Employee NO - 6\12 6\9 GRADE 2 NS GRADE 1NS+CC WNL WNL 6 12 [ 15| 16 | 14 | NORMAL | NORMAL
ND155| 70 Housewife GRADUAL, PROGRESSIVE 7MONTHS CF3M CF2Mm GARDE 3NS GRADE 2NS + PSC GLAUCOMATOUS GLAUCOMATOUS 12 6 5 5 5 | REDUCED | REDUCED
ND156| 60 Housewife GRADUAL, PROGRESSIVE 9MONTHS CF1M CF2Mm GRADE 2 NS+ PSC + CC GRADE 2 NS+ PSC HTN RETINOPATHY HTN RETINOPATHY 2 15 [ 15| 17 | 18 | NORMAL | NORMAL
ND157| 53 Employee NO - 6\18 6\12 GRADE 1 NS+ PSC GRADE 1NS WNL WNL 0 18 | 18| 15 | 19 [ NORMAL | NORMAL
ND158| 68 Farmer GRADUAL, PROGRESSIVE 1YEAR CF1M CF2Mm GRADE 3NS+ PSC GRADE 2 NS+ PSC WNL WNL 0 24 | 23| 19 | 15 | NORMAL | NORMAL
ND159| 54 Employee NO - 6\9 6\12 GRADE 2 NS GRADE 2NS + PSC WNL WNL 0 18 | 14| 17 | 16 | NORMAL | NORMAL
ND160| 40 Employee NO - 6\9 6\6 MILD PSC MILD PSC WNL WNL [ 26 | 29| 22 | 22 | NORMAL | NORMAL
ND161| 36 Employee NO - 6\6 6\12 MILD PSC PSC WNL WNL 0 34 [ 31| 25 | 22 | NORMAL | NORMAL
ND162| 45 Employee NO - 6\12 6\12 PsC PsC WNL WNL 0 26 | 24| 18 | 19 | NORMAL | NORMAL
ND163| 35 Employee NO - 6\9 6\9 CLEAR CLEAR WNL WNL 0 33 [ 32| 17 | 21 | NORMAL | NORMAL
ND164| 50 Tailor GRADUAL, PROGRESSIVE 1MONTH 6118 6124 GRADE 1 NS GRADE 1NS WNL WNL [ 22 | 26| 21 | 17 | NORMAL | NORMAL
ND165| 47 Watchmaker GRADUAL, PROGRESSIVE 1MONTH 6\12 6\9 PSC MILD PSC WNL WNL 0 27 | 28| 22 | 25 | NORMAL | NORMAL
ND166| 53 Employee NO - 6\9 6\9 MILD PSC MILD PSC WNL WNL 2 10 (11| 17 | 16 | NORMAL | NORMAL
ND167 | 54 Employee NO - 6\36 6\24 MILD PSC MILD PSC WNL WNL 0 18 | 15| 19 | 19 [ NORMAL | NORMAL
ND168| 78 Retired GRADUAL, PROGRESSIVE 3MONTHS CF3M 6124 GRADE 3NS PSEUDOPHAKIA HTN RETINOPATHY HTN RETINOPATHY 0 27 | 29| 21 | 20 | NORMAL | NORMAL
ND169| 80 Retired GRADUAL, PROGRESSIVE 8 MONTHS CF1M CF2Mm GRADE 2 NS GRADE 3 NS WNL WNL 0 17 | 14| 19 | 19 [ NORMAL | NORMAL
ND170| 56 Teacher NO - 6\12 6118 GRADE 1NS+ PSC GRADE 2NS WNL WNL [ 22 | 21| 18 | 16 | NORMAL | NORMAL
ND171| 39 Employee NO - 6\9 6\9 GRADE 1 NS GRADE 1NS WNL WNL 0 17 | 18| 21 | 21 | NORMAL | NORMAL
ND172| 44 Employee NO - 6\12 6118 GRADE 2 NS GRADE 2NS WNL WNL 0 23 | 19| 19 | 19 | NORMAL | NORMAL
ND173| 76 Retired GRADUAL, PROGRESSIVE 6 MONTHS 6\60 6\24 GRADE 3NS PSEUDOPHAKIA WNL WNL 0 11 | 15| 15 | 16 | NORMAL | NORMAL
ND174| 66 Housewife GRADUAL, PROGRESSIVE 1YEAR CF2Mm CF2Mm GRADE 3NS+ PSC GRADE 3NS WNL WNL [ 18 (19| 22 | 21 | NORMAL | NORMAL




ND175| 55 Housewife NO - 6\9 6\12 GRADE 1 NS GRADE 1NS WNL WNL 0 19 | 22| 16 | 15 | NORMAL | NORMAL
ND176| 56 Employee NO - 6\12 6\12 GRADE 2 NS GRADE 2NS WNL WNL [ 29 | 15| 18 | 18 | NORMAL | NORMAL
ND177| 67 Retired GRADUAL, PROGRESSIVE 6 MONTHS 6\36 6\60 GRADE 2 NS+ PSC GRADE 3 NS WNL WNL 0 15 | 16| 15 | 15 [ NORMAL | NORMAL
ND178| 80 Housewife GRADUAL, PROGRESSIVE 2YEARS CF3M CF3M GRADE 3NS GRADE 3NS WNL WNL 3 11 (10| 13 | 13 | NORMAL | NORMAL
ND179| 35 Employee NO - 6\9 6\9 CLEAR CLEAR WNL WNL 0 18 |17 | 18 | 18 | NORMAL | NORMAL
ND180| 43 Employee NO - 6\12 6118 MILD PSC MILD PSC WNL WNL 0 29 | 23| 18 | 19 | NORMAL | NORMAL
ND181| 44 Employee NO - 6\12 6\9 MILD PSC MILD PSC WNL WNL 0 33 (29| 21 | 21 | NORMAL | NORMAL
ND182| 56 Housewife GRADUAL, PROGRESSIVE 2MONTHS 6118 6118 GRADE 2 NS GRADE 1NS+CC WNL WNL 2 14 |14 | 17 | 18 | NORMAL | NORMAL
ND183| 56 Employee NO - 6\12 6\12 GARDE 1 NS+ PSC MILD PSC WNL WNL 0 18 |16 | 17 | 17 | NORMAL | NORMAL
ND184| 77 Housewife GRADUAL, PROGRESSIVE 7MONTHS CF3M CF3M GRADE 3NS GRADE 3NS WNL WNL 0 18 (19| 21 | 21 | NORMAL | NORMAL
ND185| 45 Employee NO - 6\18 6\12 GRADE 1 NS GRADE 1NS WNL WNL 0 16 | 17 | 17 | 20 | NORMAL | NORMAL
ND186| 55 Employee NO - 6\9 6\9 GRADE 1 NS GRADE1NS +CC WNL WNL 0 23 | 23| 17 | 18 | NORMAL | NORMAL
ND187 | 56 Employee NO - 6\18 6\12 GRADE1NS+CC GARDE 1NS WNL WNL 3 34 [ 32| 21 | 21 | NORMAL | NORMAL
ND188| 39 Employee NO - 6\12 6\9 GRADE 1 NS MILD PSC WNL WNL 0 11 [ 15| 14 | 16 | NORMAL | NORMAL
ND189| 56 Housewife GRADUAL, PROGRESSIVE 5MONTHS 6\12 6\12 PSC PSC WNL WNL 0 16 |17 | 15 | 15 [ NORMAL | NORMAL
ND190| 48 Employee NO - 6\12 6118 PsC PsC WNL WNL [ 18 [ 18| 14 | 16 | NORMAL | NORMAL
ND191| 56 Employee NO - 6\9 6\9 MILD PSC MILD PSC WNL WNL 0 19 | 21| 22 | 22 | NORMAL | NORMAL
ND192| 67 Housewife GRADUAL, PROGRESSIVE 7MONTHS 6\60 6\60 GRADE 2 NS GRADE 2NS HTN RETINOPATHY HTN RETINOPATHY 0 22 | 25| 21 | 21 | NORMAL | NORMAL
ND193| 55 Employee NO - 6\12 6\9 GRADE 2 NS GRADE 1NS WNL WNL 0 21 (18| 14 | 15 | NORMAL | NORMAL
ND194| 57 Employee NO - 6\9 6\9 PsC PsC WNL WNL [ 14 [ 17| 18 | 18 | NORMAL | NORMAL
ND195| 44 Employee NO - 6\18 6\12 GRADE 2 NS GRADE 1NS WNL WNL 0 17 | 18| 17 | 17 | NORMAL | NORMAL
ND196| 67 Retired GRADUAL, PROGRESSIVE 6MONTHS CF1M 6\60 GRADE 3NS GRADE 2NS + PSC WNL WNL 2 15 [ 15| 18 | 18 | NORMAL | NORMAL
ND197 | 44 Employee NO - 6\12 6\12 GRADE 1NS GRADE 1NS WNL WNL 16 4 4 5 4 | REDUCED | REDUCED
ND198| 66 Retired GRADUAL, PROGRESSIVE 8 MONTHS CF3M CF3M GRADE 3NS+ PSC GRADE 2 NS+ PSC WNL WNL 0 12 [ 17| 15 | 16 | NORMAL | NORMAL
ND199| 34 Employee NO - 6\9 6\9 CLEAR CLEAR WNL WNL 0 16 |17 | 21 | 21 | NORMAL | NORMAL
ND200| 45 Employee NO - 6\12 6\6 MILD PSC MILD PSC WNL WNL 0 17 [ 13| 17 | 17 | NORMAL | NORMAL




BCVA

ANTERIOR SEGMENT

FUNDUSEXAMINATION

SYMPTOMS

FREQUENCY

SEVERITY

SCHIRMERSII TEST

TBUT (sec)

CORNEAL NERVE

STUDY H/o ETDRS GRADE OF DIABETIC SPEED (mm) SENSITIVITY
D AGE | GENDER OCCUPATION DIMINUTION OF VISION DURATION DIABETES DURATION RETINOPATHY SCORE
MELLITUS TREATMENT|  opy os op os op os GRITTINESS| BURNING | RRITATIO | EYE op os op | os op os
YIN N FATIGUE
b1 | s6 M EMiﬁg$EE NO - % 18 YEARS % 619 66 PSC GRADE 1NS Microaneurysm, dot blot hemorrhages Microaneurysm, dot blot hemorrhages BE Moderate NPDR N N N Y 1 1 2 6 8 10 | 10 | REDUCED | REDUCED
p2 | s M EMPLOYEE PR%ZAR%Légle 1YEAR % 15 YEARS % 660 6124 GRADE3NS GRADE 2NS WNL WNL NO RETINOPATHY N Y N N 1 1 2 8 8 10 | 10 | NORMAL | NORMAL
GRADUAL RECENTLY Microaneurysm, dot blot hemorrhages, Fibrovascular Microaneurysm, dot blot hemorrhages, Fibrovascular
p3 | 80 M RETIRED PROGRESOVE 1YEAR Y DIAGNOSLD N PL+ Pracc | CFO.5m | GRADE3NS+PSC|  GRADE3NS bl bl BE PDR Y Y Y N 2 2 12 4 5 8 8 | REDUCED | REDUCED
pa | s0 F HOUSEWIFE PR%R(?R%Léng 7MONTHS % 5YEARS % 660 6\18 GRADE 2NS GRADE 1NS WNL WNL NO RETINOPATHY N N Y % 1 1 4 12 15 14 | 14 | NORMAL | NORMAL
GRADUAL RECENTLY ) )
ps | s0 F HOUSEWIFE 15MONTHS % N CFaM | 6124 GRADE3NS | GRADE2NS+CC Microaneurysms, dot blot hemorrhages Microaneurysms, dot blot hemorrhages BE Moderate NPDR N Y N % 2 2 8 4 4 5 3 | REDUCED | REDUCED
PROGRESSIVE DIAGNOSED
D6 | 60 M FARMER PR%R(?R%Léng 1YEAR % 10 YEARS % CF3M | 6160 |GRADE3NS+PSC| GRADE3NS Dot blot hemorrhages, cotton wool spots Dot blot hemorrhages, cotton wool spots BE Moderate NPDR N N Y N 1 2 3 8 10 10 | 10 | REDUCED | REDUCED
RECENTLY
o7 | s M DRIVER NO - % DIAGNOSED N 6\18 6\24 GRADE 2NS GRADE 2NS WNL WNL NO RETINOPATHY N N N % 1 1 2 26 32 19 | 18 | NORMAL | NORMAL
GRADUAL RECENTLY
ps | 68 F HOUSEWIFE PROGRESOVE 4MONTHS % DIAGNOSED N CFIM 69 | GRADE2NS+PSC| PSEUDOPHAKIA Dot blot hemorrhages, cotton wool spots Dot biot hemorrhages, cotton wool spots BE Moderate NPDR N N N N o o 0 14 15 17 | 17 | REDUCED | REDUCED
Do | 60 F HOUSEWIFE PR%R(?R%Léng 1YEAR Y 6 MONTHS Y CF2M | 660 GRADE 3NS GRADE 2NS WNL WNL NO RETINOPATHY N N M Y 1 1 2 20 2 16 | 16 | NORMAL | NORMAL
D10 | 56 M TEACHER PR%R(?R%Léng 5MONTHS % 2 YEARS % 660 624 |GRADE2NS+PSC| GRADE2NS WNL WNL NO RETINOPATHY N N M Y 1 1 2 15 17 18 | 18 | NORMAL | NORMAL
b1 | 76 F HOUSEWIFE GRADUAL 1YEAR % 10 YEARS % 6160 6160 | PSEUDOPHAKIA | PSEUDOPHAKIA | DOtblothemorrhages, cotton wool spots, Fibrovascular | Dot blot hemorrhages, cotton wool spols, Fibrovasouar BEPDR Y Y Y N 2 2 12 3 3 7 | 6 | REDUCED | REDUCED
PROGRESSIVE membrane + membrane +
p12 | 45 F EMPLOYEE NO - Y 5MONTHS % 6124 6\24 MILD PSC MILD PSC WNL WNL NO RETINOPATHY N N N Y 1 1 2 18 18 24 | 22 | NORMAL | NORMAL
GRADUAL RECENTLY ) )
D13 | 65 F HOUSEWIFE PROGRESOVE 8MONTHS Y DIAGNOSED N CF2M | CF2M | GRADE3NS GRADE3NS Microenurysms WNL RE Mild NPDR N N N Y 1 2 3 9 9 9 9 | NORMAL | NORMAL
RECENTLY
D14 | 44 M EMPLOYEE NO - Y DIAGNOSED N 6\18 6\12 MILD PSC MILD PSC WNL WNL NO RETINOPATHY N N N N o o 0 19 19 20 | 21 | NORMAL | NORMAL
D15 | 52 M SHOPKEEPER NO - Y 4MONTHS Y 6136 6136 GRADE 1NS GRADE 1NS Microaneurysms Microaneurysms BE MildNPDR N M N % 1 1 2 13 13 15 | 16 | NORMAL | NORMAL
D16 | 60 F HOUSEWIFE PR%R(?RE;Léng 1YEAR Y 4YEARS Y CFaMm 6160 | PSEUDOPHAKIA | PSEUDOPHAKIA | Microaneurysm, dot blot hemorrhages, hard exudates Microanewrysm, d"":ﬁbfm; Tags Fibrovascular RE Severe NPDR, LE PDR Y Y N N 2 1 6 7 6 7 7 | REDUCED | REDUCED
RECENTLY
D17 | 55 F TEACHER NO - Y DIAGNOSED N 6\18 6\12 GRADE 1NS psc WNL WNL NO RETINOPATHY N N M % 1 1 2 8 8 10 | 10 | NORMAL | NORMAL
GRADUAL ) ) )
D18 | 56 M EMPLOYEE PROGRESOVE 3MONTHS Y 3YEARS Y 6124 6136 GRADE 1NS GRADE 1NS Microanurysms Microanurysms BE MildNPDR N N M % 1 1 2 8 8 9 9 | NORMAL | NORMAL
D19 | 55 M EMPLOYEE PR%R(?R%Léng 9MONTHS Y 5YEARS Y 6136 6\24 GRADE2NS GRADE 2NS WNL WNL NO RETINOPATHY N M N Y 2 2 4 10 10 15 | 13 | NORMAL | NORMAL
D20 | 67 F HOUSEWIFE PR%R(?R%Léng 2 YEARS Y 10 YEARS Y CF3M | CFIM | GRADE3NS+PSC | GRADE 3NS+PSC Microaneurysms Microaneurysms BE MildNPDR M M N N 2 2 8 8 6 9 9 | REDUCED | REDUCED
RECENTLY
D21 | 36 F EMPLOYEE NO - Y DIAGNOSED N 6\12 69 MILD PSC MILD PSC WNL WNL NO RETINOPATHY N N N % 1 2 3 9 9 12 | 15 | NORMAL | NORMAL
D22 | s8 F HOUSEWIFE PR%R(?RE;%’;';/E 6MONTHS Y 8 YEARS Y 6136 660 | PSEUDOPHAKIA | PSEUDOPHAKIA | Dotblot m’hagsmﬁg‘a‘:’ﬁ' spots, Fibrovascular Microaneurysms, dot blot hemorrhages, hard exudates RE PDR, LE Moderate NPDR Y Y Y N 2 2 12 4 4 7 6 | REDUCED | REDUCED
RECENTLY
D23 | 45 F TEACHER NO - Y DIAGNOSED Y 6136 6\24 MILD PSC MILD PSC WNL WNL NO RETINOPATHY N N N % 1 1 2 16 18 15 | 15 | NORMAL | NORMAL
D24 | 48 F EMPLOYEE NO - Y 3YEARS Y 660 6\24 PSC psc Microaneurysm, dot blot hemorrhages Microaneurysm, dot blot hemorrhages BE Moderate NPDR N N M % 1 1 4 8 8 10 | 8 | REDUCED | REDUCED
D25 | 75 M RETIRED PR%R(?R%Z’;';/E 1YEAR Y 17 YEARS Y CF2M | CF3M | GRADE3NS | GRADE3NS+PSC Dot blot hemorrhages, cotton wool spots Dot blot hemorrhages, cotton wool spots BE Moderate NPDR M M N N 2 2 8 5 6 5 6 | REDUCED | REDUCED
D26 | 56 M EMPLOYEE PR%R(?R%Z’;';/E 6 MONTHS % 2 YEARS % 6136 618 |GRADE2NS+PSC| GRADE2NS WNL WNL NO RETINOPATHY N N N Y 1 2 3 17 15 15 | 15 | NORMAL | NORMAL
D27 | 55 M BANK GRADUAL 6MONTHS Y 4YEARS Y 6112 6112 GRADE1NS MILD PSC WAL WAL NO RETINOPATHY N N N N 0 0 0 2 2 | 17 | 18 | NORMAL | NORMAL
EMPLOYEE PROGRESSIVE
GRADUAL RECENTLY GRADE 2NS+CC + ) ) )
D28 | 67 F HOUSEWIFE PROGRESOVE 15YEARS Y DIAGNOSLD N CF3M | CF3M | GRADE3NS oo Microaneurysms Microaneurysms BE MildNPDR N N N N o o 0 9 9 9 9 | REDUCED | REDUCED
D29 | 59 F HOUSEWIFE NO - % 7YEARS % 6\18 6\12 GRADE 2NS GRADE 1NS WNL WNL NO RETINOPATHY M M N Y 1 2 9 5 4 6 5 | REDUCED | REDUCED
D30 | 44 M EMPLOYEE NO - % 1MONTH % 6\12 69 MILD PSC MILD PSC WNL WNL NO RETINOPATHY M M M Y 2 2 16 3 3 5 5 | REDUCED | REDUCED
D31 | 65 M RETIRED NO - % 13 YEARS % 619 69 | PSEUDOPHAKIA | PSEUDOPHAKIA WNL WNL NO RETINOPATHY M M M Y 3 2 20 3 4 7 8 | REDUCED | REDUCED
GRADUAL
D32 | 56 M TEACHER PROGRESOVE 5MONTHS % 6 YEARS % 6124 6124 PSC psc WNL WNL NO RETINOPATHY N N N Y 1 1 2 7 7 10 | 10 | NORMAL | NORMAL
D33 | 65 M RETIRED PR%R(?R%Z’;';/E 1YEAR % 12 YEARS % 660 660 | GRADE 2NS+PSC | GRADE 2NS+PSC WNL WNL NO RETINOPATHY N N Y Y 1 1 2 1 14 17 | 17 | NORMAL | NORMAL
D34 | 66 M RETIRED PR%R(?R%Z’;';/E 1YEAR Y 7YEARS Y 6\60 636 |GRADE2NS+PSC| GRADE2NS Microaneurysms, dot blot hemorrhages Microaneurysms, dot blot hemorrhages BE Moderate NPDR N N M Y 1 2 6 9 9 9 9 | REDUCED | REDUCED
D35 | 48 F EMPLOYEE NO - Y 5MONTHS Y 6124 6\18 PSC psc WNL WNL NO RETINOPATHY N N N N o o 0 8 9 8 | 10 | NORMAL | NORMAL
RECENTLY
D36 | 43 F EMPLOYEE NO - Y DIAGNOSLD Y 6\12 6\12 MILD PSC MILD PSC WNL WNL NO RETINOPATHY N N N N o o 0 16 16 17 | 18 | NORMAL | NORMAL




D37 | 54 EMPLOYEE NO - 2YEARS 636 | 6136 PsC PSC WAL WAL NO RETINOPATHY 3 8 8 10 | 10 | NORMAL | NORMAL
GRADUAL RECENTLY
D38 | 50 EMPLOYEE A e | 2monTHs o 6112 69 MILD PSC MILD cC WAL WAL NO RETINOPATHY 6 6 6 8 | 8 | NORMAL | NORMAL
RECENTLY
D39 | EMPLOYEE NO - o 69 69 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 2 9 10 | 10 | 10 | NORMAL | NORMAL
D40 | 67 RETIRED A e | BmoNTHS 14YEARS 660 | CF2M | PSEUDOPHAKIA |  GRADE3NS Microaneurysm, dot blot hemorthages, hard exudates Microaneurysm, dot blot hemorrhages BE Moderate NPDR 8 5 5 8 | 8 | REDUCED | REDUCED
pa1 | 45 EMPLOYEE NO - 5MONTHS 612 | 612 GRADE1NS GRADE NS WAL WAL NO RETINOPATHY 2 18 19 | 16 | 16 | NORMAL | NORMAL
D42 | 46 TEACHER NO - 1YEAR 618 | 612 GRADE1NS GRADE NS WAL WAL NO RETINOPATHY 0 17 15 | 17 | 16 | NORMAL | NORMAL
GRADUAL ) RE Moderate NPDR, LE Mild
D43 | 56 HOUSEWIFE A e | 7moNTHs 4YEARS 636 | 6136 PsC PSC Dot blot hemorthages Microaneurysms i 4 9 9 10 | 10 | REDUCED | REDUCED
Das | 46 HOUSEWIFE A e | 3monTHs 3MONTHS 660 | 624 |GRADE2NS+PSC| GRADELNS WAL WAL NO RETINOPATHY 0 19 17 | 13 | 15 | NORMAL | NORMAL
GRADUAL
D45 | s5 DRIVER A e | 7moNTHs 1YEAR 624 | 6124 GRADE1NS GRADE NS WAL WAL NO RETINOPATHY 4 8 9 8 | 8 | NORMAL | NORMAL
D45 | 46 EMPLOYEE NO - 4MONTHS 618 | 612 PsC MILD PSC WAL WAL NO RETINOPATHY 8 4 4 6 | 5 | REDUCED | REDUCED
RECENTLY
D47 | 39 TECHNICIAN NO - o 612 | 62 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 9 8 8 7 | 7 | REDUCED | REDUCED
RECENTLY
Dag | 43 EMPLOYEE NO - o 619 69 GRADE1NS MILD PSC WAL WAL NO RETINOPATHY 0 17 17 | 16 | 15 | NORMAL | NORMAL
D49 | 55 HOUSEWIFE A e | smonTHs 3YEARS 636 | 660 PsC PSC Dot blot hemorthages Dot blot hemorthages BE Moderate NPDR 4 10 10 | 12 | 13 | REDUCED | REDUCED
GRADUAL
D50 | 65 RETIRED A e | omonTHs 7YEARS 660 | 660 GRADE2NS GRADE2NS WAL WAL NO RETINOPATHY 2 9 9 10 | 10 | REDUCED | REDUCED
D51 | 60 HOUSEWIFE P e 1YEAR 6MONTHS CF2M | 6160 |GRADE3NS+PSC| GRADE2NS WAL WAL NO RETINOPATHY 2 20 22 | 16 | 16 | NORMAL | NORMAL
D52 | 68 HOUSEWIFE GRADUAL 4MONTHS RECENTLY CFIM 619 GRADE3NS PSEUDOPHAKIA Dot blot hemorrhages, cotton wool spots-+ Dot blot hemorrhages, cotton wool spots-+ BE Moderate NPDR 0 9 9 12 | 12 | REDUCED | REDUCED
PROGRESSIVE DIAGNOSED » >
GRADUAL RECENTLY
Ds3 | 52 DRIVER P e 1YEAR o CFaM | CF3M | GRADE3NS GRADE3NS WAL WAL NO RETINOPATHY 4 2% 32 | 19 | 18 | NORMAL | NORMAL
D54 | 60 FARMER P e 1YEAR 10 YEARS CFaM | 660 GRADE2NS GRADE2NS Dot blot hemorrhages, cotton wool spots Dot blot hemorrhages, cotton wool spots BE Moderate NPDR 4 10 10 | 10 | 10 | REDUCED | REDUCED
GRADUAL RECENTLY ) ) )
Ds5 | 50 HOUSEWIFE P e 15YEARS o 660 | 618 PsC PSC Microaneurysms Microaneurysms BE Mild NPDR 6 4 4 5 | 3 | REDUCED | REDUCED
GRADUAL
DS6 | 50 HOUSEWIFE A e | 7moNTHs 5YEARS 660 | 6136 PsC PSC WAL WAL NO RETINOPATHY 4 12 15 | 15 | 14 | NORMAL | NORMAL
D57 | 80 RETIRED GRADUAL 1YEAR RECENTLY CFO5M | CF3M | GRADE2NS GRADE2NS Fibrovascular membranes around disc, hemorrhages Hemorrhages, cotion wool spots RE PDR, LE Moderate NPDR 4 6 6 8 | 8 | REDUCED | REDUCED
PROGRESSIVE DIAGNOSED - g G ages, i
GRADUAL
Dss | 52 EMPLOYEE P e 1YEAR 5MONTHS 660 | 6124 GRADE2NS | GRADELNS+CC WAL WAL NO RETINOPATHY 2 8 8 10 | 10 | NORMAL | NORMAL
RECENTLY
D59 | 44 EMPLOYEE NO - o 636 | 6124 GRADE1NS PSC WAL WAL NO RETINOPATHY 16 4 4 3 | 3 | NORMAL | NORMAL
GRADUAL
D60 | 54 TEACHER 6MONTHS 2YEARS 612 | 6136 PsC PSC WAL WAL NO RETINOPATHY 4 7 8 9 | 9 | NORMAL | NORMAL
PROGRESSIVE
D61 | 65 HOUSEWIFE P e 1YEAR 12 YEARS 660 | CF3M | GRADE2NS GRADE3NS Dot blot hemorthages Dot blot hemorrhages, cotton wool spots-+ BE Moderate NPDR 8 3 3 5 | 5 | REDUCED | REDUCED
D62 | 66 HOUSEWIFE e 1YEAR 5YEARS CF2M | CF2M | GRADE2NS+CC | GRADE2NS | Fibrovascular membranesin the periphery, hemorrhages Dot blot hemorrhages, cotton wool spots + RE PDR, LE Moderate NPDR 9 9 9 10 | 10 | REDUCED | REDUCED
D63 | 76 RETIRED P 1YEAR 15 YEARS 618 | CFIM | PSEUDOPHAKIA | GRADE2NS+PSC WAL WAL NO RETINOPATHY 0 17 17 | 16 | 15 | REDUCED | REDUCED
GRADUAL
De4 | 54 EMPLOYEE O e | smoNTHS 10 YEARS 612 | 6us = PSC WAL WAL NO RETINOPATHY 0 1 16 | 21 | 19 | NORMAL | NORMAL
GRADUAL RECENTLY
D65 | 57 EMPLOYEE e 1YEAR o CFaM | 616 GRADE3NS | GRADE2NS*+PSC WAL WAL NO RETINOPATHY 2 9 8 8 | 8 | REDUCED | REDUCED
RECENTLY
D66 | 43 EMPLOYEE NO - o 618 | 612 PSC PSC WAL WAL NO RETINOPATHY 0 16 16 | 15 | 14 | NORMAL | NORMAL
D67 | 52 HOUSEWIFE GRADUAL 6MONTHS 8YEARS CFaM | 624 GRADE3NS PSC Microaneurysms Microaneurysms, dot bot hemorrhages REMildNPDR, LE Moderate 3 9 9 10 | 10 | REDUCED | REDUCED
PROGRESSIVE NPDR
GRADUAL
D68 | 55 TEACHER 1YEAR 5YEARS 624 | 6136 = PSC WAL WAL NO RETINOPATHY 0 15 15 | 18 | 17 | NORMAL | NORMAL
PROGRESSIVE
GRADUAL
D69 | 67 RETIRED P 1YEAR 15 YEARS CF2M | CF3M | GRADE3NS | GRADE2NS+PSC WAL WAL NO RETINOPATHY 0 10 10 | 14 | 15 | NORMAL | NORMAL
D70 | 58 TEACHER P e 1YEAR 10MONTHS 660 | 636 | GRADEZNS+CC | GRADE2NS GLAUCOMATOUS GLAUCOMATOUS NO RETINOPATHY 0 17 19 | 15 | 15 | NORMAL | NORMAL
D71 | 56 EMPLOYEE A e | omonTHs 2YEARS 636 | 6136 GRADE2NS GRADE2NS Microanetrysms, dot blot hemorthages Microanetrysms, dot blot hemorthages BE Moderate NPDR 0 6 6 8 | 8 | REDUCED | REDUCED
GRADUAL
p72 | 67 HOUSEWIFE P e 1YEAR 4YEARS CFIM | CF3M | GRADE3NS | GRADE2NS+PSC WAL WAL NO RETINOPATHY 4 8 8 10 | 10 | NORMAL | NORMAL
GRADUAL Microaneurysms, dot blot hemorrhagesin 2 quadrants, . . RE Moderate NPDR, LE Severe
p73 | 77 RETIRED P e 1YEAR 12 YEARS 660 | 6160 | PSEUDOPHAKIA | PSEUDOPHAKIA bt ey Microaneurysms, dot blot hemorrhages in 4 quadrants i 8 6 6 5 | 7 | REDUCED | REDUCED
GRADUAL
D74 | 56 TAILOR 1YEAR 5YEARS 636 | 6136 GRADE2NS GRADE2NS WAL WAL NO RETINOPATHY 2 12 14 | 16 | 16 | NORMAL | NORMAL

PROGRESSIVE




GRADUAL

D75 60 TEACHER PROGRESSIVE 1YEAR 2YEARS 6\60 6\60 GRADE2NS+CC GRADE 2NS Microaneuryms, dot blot hemorrhagesin 1 quadrant Microaneurysms, Dot blot hemorrhages in 2 quadrants BE Moderate NPDR 0 7 8 7 7 REDUCED | REDUCED
D76 | 66 HOUSEWIFE P e 1YEAR 5YEARS CF3M | CF2M | GRADE2NS+PSC|  GRADE3NS WAL WAL NO RETINOPATHY 2 10 13 | 12 | 14 | NORMAL | NORMAL
RECENTLY
p77 | 52 EMPLOYEE NO - o 624 | 6us GRADEINS | GRADE1NS+CC WAL WAL NO RETINOPATHY 0 19 21 | 18 | 18 | NORMAL | NORMAL
D78 | 66 EMitg$EE NO . 18 YEARS 624 6136 GRADE 2NS MILD PSC Microaneurysms, dot blot hemorrhages Microaneurysms, dot blot hemorrhages, venousbeading | <o Mma‘e,\":;?' LE Severe 2 6 8 10 | 10 | REDUCED | REDUCED
GRADUAL RECENTLY ) ) ) )
D79 72 RETIRED 9MONTHS 6\12 CF3M PSEUDOPHAKIA GRADE 3NS Microaneurysms, dot blot hemorrhagesin 1 quadrant Microaneurysms, dot blot hemorrhagesin 1 quadrant BE Moderate NPDR 0 9 9 10 10 REDUCED | REDUCED
PROGRESSIVE DIAGNOSED
GRADUAL
D80 | 55 MAID P e 1YEAR 6 MONTHS CFIM | CFIM | GRADE2NS | GRADE3NS+PSC WAL WAL NO RETINOPATHY 2 9 9 8 | 8 | NORMAL | NORMAL
GRADUAL RECENTLY
D81 | 53 HOUSEWIFE P e 1YEAR o 624 | 6124 GRADE1NS GRADE2NS WAL WAL NO RETINOPATHY 4 12 15 | 16 | 16 | NORMAL | NORMAL
Ds2 | 45 EMPLOYEE NO - 2MONTHS 6112 69 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 0 15 16 | 16 | 16 | NORMAL | NORMAL
D83 | 67 RETIRED GRADUAL 2YEARS 12 YEARS CF1M | 6160 | PSEUDOPHAKIA | PSEUDOPHAKIA | Microaneurysms, dot blot hemorrhagesin 2 quadrants, | Microaneurysms, dot blot hemorrhagesin2 quadrants, exuddles| g vt oderete NPDR 15 5 5 7 | 6 | REDUCED | REDUCED
PROGRESSIVE exudates in periphery in periphery
GRADUAL ) ) )
D84 | 56 TEACHER A e | 8moNTHS 5YEARS 660 | 6136 GRADE2NS | GRADE2NS+CC Microaneurysms Microaneurysms BE Mild NPDR 8 9 9 10 | 10 | REDUCED | REDUCED
GRADUAL
D85 | 56 TAILOR P e 1YEAR 2YEARS 612 | 6us GRADEINS | GRADE1NS+CC WAL WAL NO RETINOPATHY 0 17 18 | 18 | 20 | NORMAL | NORMAL
GRADUAL ) RE MildNPDR, LE No
D86 | 78 HOUSEWIFE P e 1YEAR 10 YEARS CF3M | CF2M | GRADE3NS+PSC| GRADE 3NS+PSC Microaneurysms WAL etropaty 0 1 14 | 16 | 16 | REDUCED | REDUCED
GRADUAL
D87 | 60 RETIRED P e 1YEAR 6 YEARS 624 | 613 |GRADE2NS+PSC| GRADE3NS WAL WAL NO RETINOPATHY 0 16 18 | 20 | 20 | REDUCED | REDUCED
GRADUAL RECENTLY ) ) ) )
D88 56 EMPLOYEE 7MONTHS 6\36 6\60 GRADE 1NS GRADE 1NS Microaneurysms, dot blot hemorrhagesin 4 quadrants Microaneurysms, dot blot hemorrhagesin 1 quadrant BE Moderate NPDR 16 4 4 6 5 REDUCED | REDUCED
PROGRESSIVE DIAGNOSED
GRADUAL
D89 | 66 RETIRED O e | omonTHs 1YEAR 660 | 6160 GRADE2NS | GRADE2NS+PSC WAL WAL NO RETINOPATHY 0 15 15 | 18 | 19 | REDUCED | REDUCED
RECENTLY ) ) )
D% | 55 HOUSEWIFE NO - o 618 | 618 GRADE1NS GRADE NS Microaneurysms Microaneurysms BE Mild NPDR 4 9 9 9 | 10 | REDUCED | REDUCED
GRADUAL ) RE MildNPDR, LE No
po1 | 78 RETIRED P e 1YEAR 10 YEARS CFIM | CF2M | GRADE2NS+PSC| GRADE2NS+CC Microaneurysms WAL etropay 0 12 1 8 | 8 | REDUCED | REDUCED
GRADUAL
D92 | 56 BUSINESS A e | omoNTHs 2YEARS CFaM | 660 GARDE3NS GRADE2NS WAL WAL NO RETINOPATHY 2 14 16 | 15 | 15 | REDUCED | REDUCED
GRADUAL
Do3 | 64 RETIRED O e | 3monTHs 8YEARS 636 | 612 DENSE PSC GRADE NS WAL WAL NO RETINOPATHY 2 10 10 | 12 | 12 | NORMAL | NORMAL
Do | 62 MASON GRADUAL 2MONTHS 6 YEARS 6136 6136 GRADE2NS GRADE2NS Microaneurysms, dot blot hemorrhages in 2 quadrants, | Microaneurysms, dot blot hemorrhages in 2 quadants, exudates| gy ogerate NPDR 2 4 4 5 | 5 | REDUCED | REDUCED
PROGRESSIVE exudates in periphery in periphery
GRADUAL RECENTLY ) ) ) )
D95 | 68 HOUSEWIFE A e | smoNTHS o CFIM | 6\18 |GRADE3NS+PSC| PSEUDOPHAKIA | Microaneurysms, dot blot hemorrhagesin 2 quadrant Microaneurysms, dot blot hemorrhagesin 2 quadrant BE Moderate NPDR 8 8 6 9 | 9 | REDUCED | REDUCED
GRADUAL RECENTLY ) ) ) RE Severe NPDR, LE Moderate
D% | 55 SHOPKEEPER | o DUAL | 3moNTHS o CFO5M | CF2M | GRADE3NS+PSC | GRADE2NS+CC | Microaneurysms, dot blot hemorthagesin 4 quadrants Microaneurysms, dot blot hemorthages o 4 9 8 10 | 10 | REDUCED | REDUCED
GRADUAL RECENTLY
D97 | 65 HOUSEWIFE A e | omoNTHs o CF2M | CFIM | GRADE3NS | GRADE3NS+PSC WAL WAL NO RETINOPATHY 2 9 8 8 | 9 | REDUCED | REDUCED
GRADUAL RECENTLY ) ) )
Dos | 63 FARMER A e 1YEAR o 660 | CF3M | PSEUDOPHAKIA |  GRADE2NS Microaneurysms Microaneurysms BE Mild NPDR 4 15 14 | 20 | 20 | NORMAL | NORMAL
D% | 65 HOUSEWIFE A e | smonTHs 6 YEARS CF3M | 6\18 | PSEUDOPHAKIA | PSEUDOPHAKIA Vitreous hemorrhage Dot blot hemorrhages in 4 quadrants RE PDR, LE Severe NPDR 8 6 6 8 | 6 | REDUCED | REDUCED
GRADUAL
D100 | 55 HOUSEWIFE e | 10MONTHS 5YEARS CFaM | 616 GRADE3NS GRADE2NS WAL WAL NO RETINOPATHY 4 5 5 8 | 8 | REDUCED | REDUCED
GRADUAL
pio1 | 67 RETIRED P e 2YEARS 7YEARS CF2M | 6160 |GRADE2NS+PSC| GRADE2NS WAL WAL NO RETINOPATHY 0 18 18 | 16 | 17 | NORMAL | NORMAL
RECENTLY
D102 | 48 EMPLOYEE NO - o 618 | 612 GRADE1NS MILD PSC WAL WAL NO RETINOPATHY 0 10 10 9 | 10 | NORMAL | NORMAL
GRADUAL
D103 | 58 SHOPKEEPER | o DUAL | 2MoONTHS 5YEARS 636 | 6160 GRADE1NS GRADE2NS WAL WAL NO RETINOPATHY 2 17 18 | 18 | 18 | NORMAL | NORMAL
D104 | 66 RETIRED GRADUAL 1YEAR 7YEARS 6\60 660 | GRADEZNS+PSC| GRADE2NS Cotton wool spots Microaneurysms RE Moderate NPDR, LE Mild 9 7 7 5 6 | REDUCED | REDUCED
PROGRESSIVE NPDR
GRADUAL
D105 | 50 HOUSEWIFE P e 1YEAR 6MONTHS 636 | 6124 MILD PSC GRADE NS WAL WAL NO RETINOPATHY 0 18 19 | 15 | 15 | NORMAL | NORMAL
D106 | 67 HOUSEWIFE O e | smoNTHs 2YEARS 660 | CFIM | GRADEINS | GRADE2NS+PSC WAL WAL NO RETINOPATHY 0 13 16 | 17 | 17 | NORMAL | NORMAL
RECENTLY
D107 | 54 TEACHER NO - o 618 | 6112 GRADE1NS GRADE NS WAL WAL NO RETINOPATHY 0 18 19 | 20 | 22 | NORMAL | NORMAL
RECENTLY
D108 | 39 EMPLOYEE NO - o 69 69 CLEAR CLEAR WAL WAL NO RETINOPATHY 6 8 8 9 | 10 | NORMAL | NORMAL
RECENTLY
D109 | 40 EMPLOYEE NO - o 619 66 CLEAR CLEAR WAL WAL NO RETINOPATHY 2 9 10 | 10 | 10 | NORMAL | NORMAL
GRADUAL RECENTLY ) ) )
D110 | 50 SHOPKEEPER | o DUAL | amoNTHS o 612 | 62 MILD PSC MILD PSC Microaneurysms Microaneurysms BE Mild NPDR 4 8 8 6 | 7 | NORMAL | NORMAL
pu1 | 57 HOUSEWIFE A e | omonTHs 10MONTHS 636 | 6124 GRADE1NS GRADE1NS WAL WAL NO RETINOPATHY 0 18 19 | 20 | 20 | REDUCED | REDUCED
RECENTLY
pu2 | 46 DRIVER NO - 612 | 6us GRADE1NS GRADE NS WAL WAL NO RETINOPATHY 0 15 15 | 16 | 16 | NORMAL | NORMAL

DIAGNOSED




GRADUAL

pu3 | 76 RETIRED A 2YEARS 15YEARS CFCF | CF3M | GRADE3NS GRADE 3NS Dot blot hemorrhagesin 4 quadrants Fibrovascular membrane RE Moderate NPDR, LE PDR 12 3 3 5 | 4 | REDUCED | REDUCED
RECENTLY
D14 | 37 TEACHER NO - iy 69 619 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 0 17 18 | 18 | 19 | NORMAL | NORMAL
GRADUAL
D115 | 60 FARMER A 1YEAR 4YEARS 660 | 636 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 0 10 9 10 | 10 | NORMAL | NORMAL
GRADUAL
D116 | 65 FARMER A 1YEAR 5YEARS 660 | CF3M | GRADE2NS GRADE 3NS WNL WNL NO RETINOPATHY 2 16 17 | 18 | 18 | REDUCED | REDUCED
pu7 | 70 RETIRED A 1YEAR 10 YEARS 660 | 6136 | PSEUDOPHAKIA | PSEUDOPHAKIA | Microaneurysms,dot blot hemorrhagesin 4 quadrants Microaneurysms, dot blot hemorrhages in 4 quadrants BE SevereNPDR 8 4 4 7 | & | Rebucep | REDUCED
GRADUAL RECENTLY
pus | s6 EMPLOYEE A 1YEAR iy 618 | 62 GRADE1NS GRADE 1NS WNL WNL NO RETINOPATHY 0 15 17 | 18 | 18 | NORMAL | NORMAL
D119 | 55 HOUSEWIFE At e | 7monTHs 2YEARS 624 | 6us GRADE2NS | GRADELNS+CC WNL WNL NO RETINOPATHY 0 10 10 | 12 | 13 | NORMAL | NORMAL
RECENTLY
D120 | 45 TEACHER NO - iy 612 | 62 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 2 3 3 6 | 6 | REDUCED | REDUCED
RECENTLY
D121 | 37 EMPLOYEE NO - iy 69 616 CLEAR CLEAR WNL WNL NO RETINOPATHY 0 16 16 | 17 | 15 | NORMAL | NORMAL
GRADUAL RECENTLY
D122 | 4 EMPLOYEE At | 2monTHs iy 6112 619 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 2 13 14 | 18 | 18 | NORMAL | NORMAL
GRADUAL
D123 | 55 EMPLOYEE At e | smonTHs 4YEARS 636 | 636 GRADE1NS GRADE 1NS WNL WNL NO RETINOPATHY 2 14 14 | 16 | 17 | NORMAL | NORMAL
GRADUAL ‘ ‘ ‘
D124 | 67 RETIRED At | omonTHs 8YEARS CF3M | 6160 | GRADE2NS+PSC| GRADE2NS+CC Microaneurysm Microaneurysm BE MildNPDR 4 9 9 9 | o | REDUCED | REDUCED
GRADUAL
D125 | 60 FARMER A 1YEAR 1YEAR 660 | 6124 GRADE2NS | GRADELNS+CC WNL WNL NO RETINOPATHY 2 13 13 | 18 | 19 | NORMAL | NORMAL
GRADUAL RECENTLY . ‘
D126 | 60 HOUSEWIFE 2MONTHS CF3M | CF2M | GRADE2NS | GRADE2NS*PSC Neovascularization, Hard exudates Dot blot hemorrhagesin 3 quadrants, Hard exudates RE PDR, LE SevereNPDR 8 4 4 6 | 7 | REDUCED | REDUCED
PROGRESSIVE DIAGNOSED
GRADUAL
D127 | 42 EMPLOYEE At | 2monTHs 5YEARS 69 618 MILD PSC GRADE 2NS WNL WNL NO RETINOPATHY 2 18 22 | 15 | 15 | NORMAL | NORMAL
D128 | 60 RETIRED At | smonTHs 11 YEARS 618 | 6us GRADE2NS GRADE 2NS Dot blot hemorrhagesin 1 quadrant Dot blot hemorrhages in 1 quadrant, macular edema | RE Moderate NPDR, LE CSME 2 2 4 8 | 8 | REDUCED | REDUCED
GRADUAL RECENTLY
D120 | 50 TEACHER At | smonTHs iy 612 | 6us GRADE2NS | GRADE2NS*+PSC WNL WNL NO RETINOPATHY 0 16 18 | 18 | 20 | NORMAL | NORMAL
GRADUAL
D130 | 54 HOUSEWIFE A 1YEAR 8MONTHS 69 6112 GRADE1NS GRADE 2NS WNL WNL NO RETINOPATHY 12 6 6 4 | 4 | REDUCED | REDUCED
D131 | 67 HOUSEWIFE A 1YEAR 12 YEARS 612 | CF2M | PSEUDOPHAKIA | GRADE3NS*+PSC Dot blot hemorrehgesin 1 quadrant Dot blot hemorrehgesin 1 quadrant BE Moderate NPDR 2 9 9 10 | 10 | REDUCED | REDUCED
RECENTLY
D132 | 38 EMPLOYEE NO - iy 66 619 CLEAR CLEAR WNL WNL NO RETINOPATHY 2 12 12 | 16 | 16 | NORMAL | NORMAL
BANK GRADUAL RECENTLY
D133 | 48 K e AL | smonTHs iy 612 | 62 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 0 17 18 | 17 | 18 | NORMAL | NORMAL
GRADUAL
D134 | 55 HOUSEWIFE A 1YEAR 2YEARS 624 | 612 |GRADEINS+PSC| GRADELNS WNL WNL NO RETINOPATHY 12 4 5 5 | 5 | REDUCED | REDUCED
D135 | 67 HOUSEWIFE A 2YEARS 8YEARS 660 | CF2M | GRADE2NS+PSC|  GRADE3NS WNL WNL NO RETINOPATHY 2 10 10 | 13 | 14 | NORMAL | NORMAL
D136 | 43 EMPLOYEE NO - 2MONTHS 69 6112 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 8 9 9 9 | 9 | RebUCED | REDUCED
GRADUAL RECENTLY
D137 | 48 EMPLOYEE AL | 2monTHs iyt 618 | 62 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 2 16 16 | 17 | 19 | NORMAL | NORMAL
GRADUAL
D138 | 55 TEACHER AL | smonTHs 1YEAR 604 | o4 GRADE2NS GRADE 2NS WNL WNL NO RETINOPATHY 2 8 8 6 | 7 | NORMAL | NORMAL
D130 | 56 HOUSEWIFE AL | smonTHs 6 YEARS 636 | 62 | GRADEZNS+CC | GRADELNS WNL WNL NO RETINOPATHY 2 10 14 | 16 | 16 | NORMAL | NORMAL
GRADUAL ‘ ‘ ‘
D140 | 55 EMPLOYEE AL | smonTHs 6 MONTHS 612 | ow4 GRADE1NS GRADE 2NS Microaneurysms Microaneurysms BE MildNPDR 6 9 9 9 | 9 | RebucED | REDUCED
RECENTLY
D141 | 35 EMPLOYEE NO - iyt 69 619 CLEAR CLEAR WNL WNL NO RETINOPATHY 0 18 22 | 22 | 18 | NORMAL | NORMAL
RECENTLY
D142 | 42 EMPLOYEE NO - iyt 69 6112 CLEAR CLEAR WNL WNL NO RETINOPATHY 4 5 5 6 | 5 | REDUCED | REDUCED
GRADUAL
D143 | s8 DRIVER AL | smonTHs 10 YEARS 636 | 660 |GRADE2NS+PSC| GRADE3NS WNL WNL NO RETINOPATHY 2 20 22 | 27 | 23 | NORMAL | NORMAL
RECENTLY
D144 | 45 EMPLOYEE NO - iyt 612 | 62 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 0 6 5 7 | 7 | NORMAL | NORMAL
D145 | 66 HOUSEWIFE o e 2YEARS 15 YEARS CFaM | CF3M | GRADE3NS GRADE3NS Dot blot hemorrhagesin 1 quadrant Dot blot hemorrhagesin 1 quadrant BE Moderate NPDR 2 10 10 8 | 9 | REDUCED | REDUCED
GRADUAL
D146 | 56 HOUSEWIFE A 1YEAR 6YEARS 624 | 6160 GARDE2NS GRADE 2NS WNL WNL NO RETINOPATHY 2 23 25 | 25 | 28 | NORMAL | NORMAL
D147 | 67 HOUSEWIFE P 1YEAR 13 YEARS 6124 612 | PSEUDOPHAKIA | PSEUDOPHAKIA Cotton wool spots Cotton wool spots, Dot blot hemorrhages BE Moderate NPDR 6 7 7 8 | 6 | REDUCED | REDUCED
D18 | 45 TEACHER A | smonTHs 3MONTHS 636 | 68 |GRADE2NS+PSC| GRADELNS WNL WNL NO RETINOPATHY 3 16 16 | 13 | 14 | REDUCED | REDUCED
D149 | 63 HOUSEWIFE A e 1YEAR 7YEARS CF2M | 660 GRADE2NS | PSEUDOPHAKIA | Dot blot hemorrahgesin 1 quadrant, cotton wool spots Dot blot hemorrahgesin 1 quadrant, cotton wool spots BE Moderate NPDR 3 9 9 8 | 8 | REDUCED | REDUCED
D150 | 52 HOUSEWIFE GRADUAL 4MONTHS 9MONTHS 660 | 6136 GARDE2NS | GRADELNS+CC WNL WNL NO RETINOPATHY 0 16 18 | 21 | 21 | NORMAL | NORMAL

PROGRESSIVE




D151

41

EMPLOYEE

NO

RECENTLY

6\9

6\9

CLEAR

CLEAR

WNL

WNL

NO RETINOPATHY

REDUCED

REDUCED

DIAGNOSED
GRADUAL
Dis2 | 48 EMPLOYEE P e 1 MONTH 5MONTHS 619 6112 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 2 17 17 | 18 | 19 | NORMAL | NORMAL
GRADUAL
D153 | 56 EMPLOYEE A e | 7moNTHs 1YEAR 612 | 6136 MILD PSC GARDE2NS WAL WAL NO RETINOPATHY 0 15 16 | 19 | 21 | NORMAL | NORMAL
GRADUAL
D154 | 61 HOUSEWIFE P e 1YEAR 6 YEARS 660 | CFIM | GRADE3NS | GARDE3NS+PSC WNL WNL NO RETINOPATHY 8 9 8 9 | 9 | REDUCED | REDUCED
D155 | 63 HOUSEWIFE P e 1YEAR 9YEARS CF2M | CF3M | GRADE2NS | PSEUDOPHAKIA | Dot blot hemorrhagesin 4 quadrants, hard exudtes Dot blot hemorrahges, cotton wool spots BE Moderate NPDR 6 10 10 | 12 | 13 | REDUCED | REDUCED
D16 | 78 RETIRED P e 2YEARS 18 YEARS CF3M | 6160 | PSEUDOPHAKIA | PSEUDOPHAKIA Neovascularization Fibrovascular membrane BEPDR 16 3 2 3 | 4 | REDUCED | REDUCED
GRADUAL
D157 | 69 RETIRED o e 1YEAR 6 YEARS 660 | 6136 GRADE3NS GRADE2NS WAL WAL NO RETINOPATHY 0 17 9 21 | 21 | REDUCED | REDUCED
D158 | 76 HOUSEWIFE P e 2YEARS 20 YEARS 660 | CF3M | PSEUDOPHAKIA | PSEUDOPHAKIA | Dot blot hemorthagesin 4 quadrants, cottonwool spots | Dot blot hemorrhagesin 4 quadrants, cotton wool spots BE SevereNPDR 16 7 7 4 | 6 | REDUCED | REDUCED
GRADUAL RECENTLY
D159 | 54 HOUSEWIFE P 1YEAR o 612 | 612 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 0 3 24 | 17 | 17 | NORMAL | NORMAL
RECENTLY
D160 | 44 EMPLOYEE NO - o 6112 69 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 0 10 13 | 16 | 16 | NORMAL | NORMAL
GRADUAL
D16l | 55 EMPLOYEE P e 1YEAR 4MONTHS 612 | 6us GRADE1NS GRADE2NS WAL WAL NO RETINOPATHY 2 17 16 | 14 | 16 | NORMAL | NORMAL
GRADUAL
D162 | 61 HOUSEWIFE P e 1YEAR 2YEARS 660 | 660 GRADE2NS GRADE2NS WAL WAL NO RETINOPATHY 0 17 18 | 16 | 16 | NORMAL | NORMAL
D163 | 43 TEACHER NO - 6 MONTHS 69 6112 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 2 15 16 | 19 | 19 | NORMAL | NORMAL
D164 | 50 HOUSEWIFE P e 1YEAR 8MONTHS 618 | 6124 GRADE INS MILD PSC MICROANEURY SMS MICROANEURY SMS BE Mild NPDR 2 7 8 5 | 7 | REDUCED | REDUCED
GRADUAL
D165 | 51 EMPLOYEE A e | smonTHs 1YEAR 612 | 624 GRADE1NS GARDE2NS WAL WAL NO RETINOPATHY 2 20 22 | 21 | 21 | REDUCED | REDUCED
RECENTLY
D166 | 39 DRIVER NO - o 69 69 CLEAR CLEAR WAL WAL NO RETINOPATHY 0 2 22 | 19 | 19 | NORMAL | NORMAL
GRADUAL RECENTLY
D167 | 44 HOUSEWIFE A e 1 MONTH o 6112 69 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 2 7 8 9 | 9 | REDUCED | REDUCED
D168 | 66 RETIRED A e | amonTHs 15 YEARS CFaM | 660 GRADE2NS GRADE 2NS Dot blot hemorrhagesin 1 quadrant Dot blot hemorrhagesin 1 quadrant BE Moderate NPDR 4 10 10 | 13 | 14 | REDUCED | REDUCED
RECENTLY
D169 | 34 EMPLOYEE NO - o 60 66 CLEAR CLEAR WAL WAL NO RETINOPATHY 0 18 17 | 19 | 19 | NORMAL | NORMAL
GRADUAL
D170 | 50 EMPLOYEE A 1YEAR 7MONTHS 624 | 660 GRADE2NS GRADE3NS WAL WAL NO RETINOPATHY 4 9 9 10 | 10 | REDUCED | REDUCED
RECENTLY
D171 | 47 EMPLOYEE NO - o 6112 69 GRADE INS MILD PSC WAL WAL NO RETINOPATHY 0 15 18 | 18 | 20 | NORMAL | NORMAL
GRADUAL
D172 | 53 HOUSEWIFE A e | amonTHs 1YEAR 624 | 660 GRADE1NS GRADE2NS WAL WAL NO RETINOPATHY 0 8 7 9 | 9 | NORMAL | NORMAL
D173 | 65 HOUSEWIFE A e 3YEARS 12 YEARS CFCF | CF2M | PSEUDOPHAKIA | PSEUDOPHAKIA Fibrovascular membrane Dot blot hemorrhagesin 4 quadrants, cotton wool spots | RE PDR, LE Moderate NPDR 8 10 12 | 11 | 12 | REDUCED | REDUCED
RECENTLY
D174 | 33 EMPLOYEE NO - o 6112 69 CLEAR CLEAR WAL WAL NO RETINOPATHY 0 18 16 | 21 | 19 | NORMAL | NORMAL
D175 | 36 EMPLOYEE NO - 5MONTHS 60 6112 CLEAR CLEAR WAL WAL NO RETINOPATHY 2 16 18 | 23 | 23 | NORMAL | NORMAL
GRADUAL
D176 | 48 EMPLOYEE A e | 2monTHs 3YEARS 624 | 6136 GRADE1NS MILD PSC WAL WNL NO RETINOPATHY 0 9 9 8 | 7 | NORMAL | NORMAL
D177 | 40 EMPLOYEE NO - 6 MONTHS 60 69 CLEAR CLEAR WAL WNL NO RETINOPATHY 0 2 2 | 20 | 20 | NORMAL | NORMAL
GRADUAL
D178 | 56 RETIRED A e | amonTHs 5YEARS 624 | 612 MILD PSC MILD PSC WAL WAL NO RETINOPATHY 8 9 8 7 | 7 | REDUCED | REDUCED
p179 | 76 RETIRED GRADUAL 5YEARS 23 YEARS cror | PMCF | oorUDOPHAKIA | PSEUDOPHAKIA | DOt blothemorrhagesin 4 quadrants, cotton wool spots, Fibrovascular membrane , vitreous hemorrhag RE Severe NPDR, LE PDR 8 5 6 6 6 | REDUCED | REDUCED
PROGRESSIVE PL+ Pracc| macular edema
RECENTLY
D1so | 33 EMPLOYEE NO - o 69 69 CLEAR CLEAR WAL WAL NO RETINOPATHY 0 19 2 | 22 | 22 | NORMAL | NORMAL
GRADUAL
D11 | 45 EMPLOYEE P e 1YEAR 2YEARS 6112 69 GRADE1NS GRADE1NS WAL WAL NO RETINOPATHY 0 19 2 | 22 | 19 | NORMAL | NORMAL
GRADUAL
D12 | 67 HOUSEWIFE A 1YEAR 15 YEARS 660 | CF3M | GRADE2NS GRADE3NS WAL WAL NO RETINOPATHY 2 2 2 | 17 | 17 | NORMAL | NORMAL
D183 | 87 HOUSEWIFE GRADUAL 2YEAR 6 YEARS HMCFPLY | f3m | PSEUDOPHAKIA | PSEUDOPHAKIA fibrovascular membrane Fibrovascular membrane BEPDR 8 9 6 5 | 5 | REDUCED | REDUCED
PROGRESSIVE Pracc
GRADUAL
D184 | 56 HOUSEWIFE A e 1YEAR 8 YEARS 660 | 6136 GRADE2NS GRADE2NS WAL WAL NO RETINOPATHY 0 15 18 | 18 | 18 | NORMAL | NORMAL
RECENTLY
Diss | 44 EMPLOYEE NO Rl 69 69 CLEAR CLEAR WAL WNL NO RETINOPATHY 0 2 2 | 21 | 18 | NORMAL | NORMAL
RECENTLY
Diss | 38 EMPLOYEE NO Rl 69 6112 CLEAR CLEAR WAL WAL NO RETINOPATHY 0 7 8 9 | 9 | REDUCED | REDUCED
D187 | 80 HOUSEWIFE A 1YEAR 16 YEARS CF3M | CF3M | PSEUDOPHAKIA | PSEUDOPHAKIA Fibrovascular membrane Neovasaularization BEPDR 6 10 10 | 15 | 15 | REDUCED | REDUCED
GRADUAL
Diss | 72 HOUSEWIFE 1YEAR 9MONTHS 660 | 6124 GRADE3NS GRADE2NS WAL WNL NO RETINOPATHY 0 18 17 | 19 | 14 | REDUCED | REDUCED

PROGRESSIVE




GRADUAL

D189 | 50 TEACHER A 1YEAR 11 YEARS 636 | 6136 GRADE2NS | GRADE2NS+CC WNL WNL NO RETINOPATHY 14 19 | 16 | 16 | NORMAL | NORMAL
GRADUAL ‘ ‘

D10 | 61 HOUSEWIFE At e | smonTHs 7YEARS 660 | CF2M | PSEUDOPHAKIA | GARDE3NS*+PSC Microaneurysms WNL RE Mild NPDR 9 8 9 | 10 | REDUCED | REDUCED
GRADUAL

D101 | 64 HOUSEWIFE A 1YEAR 5YEARS CF2M | CF3M | GRADE2NS+PSC|  GRADE3NS WNL WNL NO RETINOPATHY 9 9 9 | 9 | NORMAL | NORMAL

RECENTLY

D192 | 44 EMPLOYEE NO iy 612 | 62 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 21 24 | 16 | 16 | NORMAL | NORMAL

D103 | 48 EMPLOYEE NO 5MONTHS 69 6112 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 13 15 | 16 | 17 | NORMAL | NORMAL

D14 | 65 HOUSEWIFE A e 1YEAR 2YEARS 6124 6160 GRADE1NS GRADE 2NS Dot blot hemorrhagesin 1 quadrant Dot blot hemorrhagesin 1 quadrant BE Moderate NPDR 9 7 6 | 5 | REDUCED | REDUCED
GRADUAL

D195 | 55 EMPLOYEE A 1YEAR 3YEARS 618 | o4 GRADE1NS GRADE 1NS WNL WNL NO RETINOPATHY 13 17 | 20 | 20 | NORMAL | NORMAL
GRADUAL

D196 | 51 TEACHER At | smonTHs 9MONTHS 619 612 MILD PSC MILD PSC WNL WNL NO RETINOPATHY 5 5 4 | 5 | REDUCED | REDUCED

RECENTLY

D197 | 30 EMPLOYEE NO iy 69 619 CLEAR CLEAR WNL WNL NO RETINOPATHY 15 17 | 19 | 19 | NORMAL | NORMAL
GRADUAL

D198 | 37 EMPLOYEE At e | smonTHs 5MONTHS 612 | 62 CLEAR CLEAR WNL WNL NO RETINOPATHY 9 9 9 | 9 | Rebucep | REDUCED

D% | 76 RETIRED P e 1YEAR 8YEARS CF3M | CF2M | PSEUDOPHAKIA | PSEUDOPHAKIA Cotton wool spots Dot blot hemorrhages, cotton wool spots BE Moderate NPDR 8 8 9 | 9 | REDUCED | REDUCED
GRADUAL

D200 | 56 EMPLOYEE 1YEAR 5MONTHS 624 | o6us GRADE2NS GRADE 2NS WNL WNL NO RETINOPATHY 9 6 7 | 6 | Rebucep | ReEDUCED

PROGRESSIVE




