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Abstract – Dry eye (DE) is a common ocular disease that outcomes in eye discomfort, visual disturbance 
and substantially influences the personal satisfaction. It has a multifactorial etiology including tear film 
instability, expanded osmolarity of the tear film and inflammation of the ocular surface with potential 
damage to the ocular surface. This audit talks about the characterization, diagnostic approaches and 
treatments of DE. Dry eye syndrome (DES) or keratoconjunctivitis sicca (KCS) is a common disorder of the 
tear film caused by diminished tear generation or expanded evaporation and shows with a wide 
assortment of signs and symptoms. The present audit from translation of the writing gives detailed data 
on the prevalence, definition, causes, diagnostic tests, and medical management of dry eye disease. 
Anumber of systems add to the physiological respectability of the ocular surface and interruption of 
system may ormay not deliver symptoms.Therefore exact analysis of dry eyes with no or insignificant 
disturbance of physiological function is vital. The paper additionally examines distinctive colloidal 
medication conveyance systems and current difficulties in the advancement of topical ophthalmic 
medication conveyance systems for treatment of KCS. Because of the wide prevalence and number of 
variables included, newer, more touchy diagnostic procedures and novel therapeutic agents have been 
produced to give ocular conveyance systemswith high therapeutic adequacy. The point of this audit is to 
give mindfulness among the patients, health mind experts, and analysts about finding and treatment of 
KCS and late advancements and future difficulties in management of dry eye disease.  

There is expanding proof that inflammation is a contributing and exacerbating variable in dry eye 
conditions and anti-inflammatory or immunomodulatory therapy for unending dry eye conditions may 
encourage ocular surface mending. Other promising new treatments for dry eye incorporate new age 
artificial tear polymers and additive systems, secretagogues, topical androgen supplements and surgical 
strategies for ocular surface recreation. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

INTRODUCTION 

Dry eye (DE) is a multifactorial disease of the tears 
and ocular surface that outcomes in symptoms of 
discomfort, visual disturbance, and tear film instability 
with potential damage to the ocular surface, joined by 
expanded osmolarity of the tear film and inflammation 
of the ocular surface. Assessed prevalence ranges 
from around 5% to more than 35% in various age 
gatherings. In spite of its high prevalence, DE is 
oftentimes under-perceived. Inferable from its 
negative impact on patients' visual function and 
personal satisfaction, DE speaks to a major weight in 
broad daylight healthcare. In this manner, endeavors 
to discover better diagnostic approaches and proper 
treatment for DE are deserving of thought. This audit 
talks about the characterization, diagnostic 
approaches and treatments of DE.  

There are various potential reasons why this 
collection of research, created by DED specialists, 

has not picked up footing and end up plainly standard 
practice for ECPs. These range from a basic absence 
of mindfulness that rules exist, to their apparent 
intricacy, and to a disappointment with respect to 
specialists to give reliable training and true 
conventions to the ECPs who are seeing the greater 
part of patients. In inspecting this issue, it has turned 
out to be certain that there is a squeezing need not to 
make another arrangement of logical rules, but rather 
to build up an arrangement of consensusderived 
suggestions, drawing on the accessible data, that all 
ECPs can use to give reliable, compelling DED care 
to the mass populace that experiences DED however 
is at present not being analyzed and treated.  

Dry eye disease is portrayed by instability of the tear 
film that can be because of deficient measure of tear 
generation or because of low quality of tear film, 
which brings about expanded evaporation of the 
tears. Dry eye along these lines can primarily be 
separated into two gatherings, to be specific,  
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(1) Aqueous creation deficient dry eye disease;  

(2) Evaporative dry eye disease.  

Deficient tears make damage the interpalpebral 
ocular surface and are related with symptoms of 
discomfort.  

The International Dry Eye Workshop (2007) 
characterized dry eye as a multifactorial disease of 
the tears and ocular surface that outcomes in 
symptoms of discomfort, visual disturbance, and tear 
film instability with potential damage to the ocular 
surface. It is joined by expanded osmolarity of the 
tear film and inflammation of the ocular surface.  

DES is related with diminished capacity to play out 
specific exercises, for example, reading, driving, and 
computer related work, which require visual 
consideration. Patients encounter dry eyes symptoms 
continually and seriously, influencing their personal 
satisfaction.  

The multifactorial idea of dry eye conditions has 
created the term 'tear film and ocular surface 
disorders' as a contrasting option to the term dry eye. 
This perceives the cozy relationship between the 
ocular surface and the tear film and the cycle of tear 
film instability and ocular surface damage normal for 
dry eye. It too acknowledges late proposals that dry 
eye speaks to a dysfunction of an incorporated ocular 
surface-lacrimal gland unit.  

The ocular surface (conjunctiva, cornea, 
embellishment lacrimal glands and meibomian 
glands), the lacrimal gland and the interconnecting 
neural reflex circles seem to contain a firmly 
coordinated functional unit, the parts of which act 
together and not in separation. Diminished lacrimal 
gland discharge damages the ocular surface, which 
makes a negative criticism circle bringing about 
damage to the lacrimal gland. There are most likely a 
few systems by which this criticism happens:  

1. Interference or damage to the sensory 
corneal nerves  

2. Damage to the lacrimal gland  

3. Adjustment of development figure levels the 
lacrimal gland following corneal damage.  

Contact lenses and corneal refractive surgery are 
extra factors that may make negative criticism to the 
lacrimal gland.  

The National Eye Institute/Industry Workshop on 
Clinical Trials of Dry Eye has prescribed a 
modification of the order of dry eye, given its 
multifactorial nature. The significant dry eye classes 
proposed were tear deficient dry eye and evaporative 
dry eye. In the tear deficient classification were 

Sjogren's syndrome and non-Sjogren's syndrome 
types of aqueous tear deficiency. Evaporative types 
of dry eye were oil deficient (meibomian gland 
irregularities), lid surfacing and squinting 
abnormalities, perpetual hypersensitivity/lethality, 
contact lens-related peculiarities and cicatricial ocular 
surface disease.  

Dry eye is a predominant condition with one of every 
four patients introducing for eye examination showing 
dry eye symptoms7 and 10 to 18 for each penny 
being determined to have dry eye contingent upon 
the diagnostic criteria utilized. The prevalence of dry 
eye has expanded as of late because of the general 
maturing of the populace, expanded solution utilize 
and increment in natural allergens and aggravations. 
It was evaluated that there were 30 million dry eye 
sufferers in the United States of America in 1990 
and the frequency of dry eye expanded to 59 million 
out of 1997.In expansion to symptoms of 
interminable ocular surface disturbance, dry eye is 
described by obscured vision, expanded danger of 
contamination, medicine harmfulness, contact lens 
narrow mindedness and dynamic ocular surface 
disease, scarring and corneal dismalness. 
Subsequently right determination and proper 
management of dry eye is basic.  

CAUSES FOR DRY EYE SYNDROME  

Foundations for DES incorporate diminished tear 
generation, excessive tear evaporation, and 
abnormality in the creation of mucus or lipids of tear 
layer. A past report by Lemp in 1995 ordered KCS 
into tear deficient and evaporative dry eyes. Tear 
deficient dry eye because of poor generation of 
tears by the tear glands is found in more seasoned 
patients, in postmenopausal ladies, and in patients 
with immune system diseases like essential 
Sj¨ogren's syndrome and rheumatoid arthritis.  

Dysfunction of lacrimal functional unit causes 
changes in creation of the tear fluid and tear film 
dependability prompting inflammation of ocular 
surface. Eye does not deliver sufficient tears as anti-
inflammatory segment of eye is missing and 
aggravation of eye isn't controlled. This causes 
enactment of inflammatory cells including T-
lymphocytes by safe system of body. Immune 
system microorganisms discharge cytokines which 
causes inflammation of ocular surface and glands, 
along these lines bringing about strange tears and 
dry eye symptoms.  

An expansion in osmolarity of the aqueous layer is 
proposed as a worldwide element of DES and is 
known to trigger inflammation, harming the ocular 
surface. Sjogren's syndrome (SS) is described by 
the blend of aqueous tear deficiency (ATD) and dry 
mouth (xerostomia). All instances of SS are 
portrayed by a dynamic invasion of the lacrimal and 
salivary glands by lymphocytes, prompting 
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disruption of the ordinary gland design and resulting 
loss of function. 

 

Figure 1: Classification of dry eye disease. 

Patients with non-Sj¨ogren's syndrome are related 
with disease of the tear gland, for example, vitamin A 
deficiency, trachoma, sarcoidosis, and lymphoma.  

If there should arise an occurrence of evaporative dry 
eyes, eyes dry out as a result of more noteworthy tear 
evaporation as in the event of reduced flickering and 
lid surface abnormalities. Natural factors, for 
example, focal warming, dry atmosphere, air 
contamination, wind, synthetic consumes, contact 
lens wear, or reduced squinting in light of driving, 
sitting in front of the TV, and computer work can 
influence the tear film and continue up to disease, 
corneal ulcer, and visual impairment. Evaporative 
loss of tear fluid and dry eyes are normally connected 
with insufficient lipid layer. The lipid layer balances 
out and impedes evaporation of the hidden aqueous 
layer. Rosacea, blepharitis, and MGD (meibomian 
gland dysfunction) aremajor reasons for evaporative 
dry eyes. In the event of ocular disease rosacea, 
there is unusual generation of lipids due to 
meibomian gland dysfunction.  

DIAGNOSIS OF DRY EYES SYNDROME 

Diagnostic tests are utilized for various purposes, for 
example, surveying qualification in a clinical trial and 
checking changes quantitatively, diagnosing in 
consistently clinical practice by ophthalmologists, and 
describing dry eye as a component of clinical 
syndrome, for example, Sjogren's syndrome. As of 
late tests, for example, tear film breakup time (TBUT), 
epithelial staining, and ocular surface disease index 
(OSDI) are utilized to discover relationship between's 
ocular surface disorder, for instance, meibomian 
gland dysfunction, dry eyes, and lifetime computer 
utilize/comfort levels. The conclusion of 
keratoconjunctivitis sicca (KCS) is made by joining 
data got from the physical examination and 
performing diagnostic tests. Poor relationship 
between's clinical signs and patient symptoms would 
require the utilization of multiple tests. By and large at 
least 2 tests are performed to allow a flat out 
determination of DES. Manifestation questionnaires 

can likewise be utilized to help set up a conclusion of 
DES and to survey the impacts of treatments or to 
review disease seriousness.  

1. Tear Film Breakup Time (TBUT). The time 
required for the tear film to separate after a 
squint is called TBUT. It is a quantitative test 
for estimation of tear film security. The 
ordinary time for tear film breakup is 15– 20 
sec. A fluorescein strip is saturated with 
saline and connected to the mediocre circular 
drive. After a few flickers, the tear film is 
analyzed utilizing an expansive light emission 
lamp with a blue channel for the presence of 
the primary dry spots on the cornea. TBUT 
estimations of under 5– 10 seconds 
demonstrate tear instability and are watched 
in patients with mild to moderate dry eye 
disease. TBUT can likewise be estimated 
without the expansion of fluorescein to the 
tear film and is called noninvasive BUT 
(NIBUT). It utilizes a matrix or different 
examples coordinated on the precorneal tear 
film for perception of picture bending and 
time from opening the eyes to the primary 
indication of picture mutilation is estimated in 
seconds.  

2. Epithelial Staining. In a staining strategy, 
extraordinary colors suchas Rose Bengal, 
lissamine green, and fluoresceinareused to 
decide variations from the norm of surface of 
the eye, nature of tear film, and seriousness 
of dryness. It is basic and simple approach to 
perceive the seriousness of the dryness. 
Mellow instances of DES are recognized 
more effortlessly utilizing Rose Bengal than 
fluorescein stain and conjunctiva is recolored 
more strongly than the cornea. Staining 
example can be captured and evaluated 
utilizing one of a few scoring systems.  

Fluorescein pools in epithelial erosions, stains 
declining or dead cells, and stains the cornea more 
than the conjunctiva. Rose Bengal and lissamine 
green stain dead, devitalized cells and healthy cells 
with lacking assurance. Lissamine green is desirable 
over Rose Bengal as it stays away from the torment, 
discomfort, and corneal poisonous quality that are 
related with Rose Bengal. Be that as it may it is to 
some degree not so much delicate but rather more 
transient and in this way more hard to acknowledge 
on slit-lamp examination.  

3. Schirmer Test. Schirmer test quantitatively 
measures the tear creation by the lacrimal 
gland amid settled time period. The essential 
test is performed by ingraining topical 
soporific and afterward setting a thin portion 
of channel paper in the second rate circular 
drive. The patient's eyes are shut for 5 
minutes and the measure of tears that wets 
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the paper is estimated as far as length of wet 
strip. This Schirmer II test measures tear of 
lacrimal gland by incitement of lacrimal reflex 
circular segment and wetting of <15mm 
following 5 minutes is viewed as anomalous. 
The outcomes are variable as any control of 
the eyelid can modify the aftereffects of the 
test. Additionally tear waste can influence the 
outcomes. Estimation of under 6mm of strip 
wetting in 5 minutes is acknowledged as 
diagnostic marker for aqueous tear 
deficiency.The Schirmer I testmeasures both 
fundamental and reflex tearing and is 
performed comparably to essential test yet 
without utilization of a topical sedative.  

4. Tear Function Index (TFI). It is a more 
particular and touchy test for quantitative 
estimation of the tears. It assesses the tear 
elements of creation and seepage and 
recognizes subjects experiencing dry eye. Its 
numerical esteem is gotten by separating the 
Schirmer II test an incentive in millimeters by 
tear freedom rate. The higher the numerical 
estimation of TFI, the better the ocular 
surface. Qualities beneath 96 propose dry 
eyes. It is additionally called Liverpool 
alteration.  

5. Tear Osmolarity. Osmolarity of ordinary eye 
is 309– 312mOsm/L and the esteem 
increments with seriousness of dry eye 
disease. It gives subjective data of tear 
generation. It is an extremely touchy test 
however needs specificity. Lemp et al.(2011) 
finished up from a multicenter examine that 
tear osmolarity test was the best single 
strategy for conclusion and seriousness 
assurance of DES, when contrasted and 
different tests, for example, TBUT, staining, 
Schirmer test, and meibomian gland 
evaluating.  

6. Impression Cytology. The data of etiology of 
the disease can be gotten from biopsy of 
conjunctival and horizontal lacrimal glands. 
Impression cytology fills in as an 
insignificantly invasive other option to ocular 
surface biopsy. Movement of ocular surface 
changes, for example, checked reduction in 
flagon cell tally and keratinization ismonitored 
by gathering shallow layers and inspected 
minutely. It is an exceptionally 
sensitivemethod yet requires appropriate 
staining and master tiny assessment.  

7. Side effect Questionnaires. Questionnaires 
investigate distinctive parts of dry eye 
disease in changing profundity, including 
analysis, ID of precipitation factors, and effect 
on personal satisfaction. The quantity of 

inquiries managed in various questionnaires 
may run from 3 to 57.  

Cases of manifestation questionnaires incorporate 
broad dry eye questionnaire (DEQ) of Begley et 
al.(2002), questionnaire by Schein et al. (1997), and 
OSDI questionnaire by Schiffman et 
al.(2000).Astructured questionnaire to patients helps 
clinicians in screening patientswith potential dry eye 
disease.Aspecific questionnaire can be chosen 
relying upon expected utilization of information, for 
instance, for finding use just, to recruit patients to a 
clinical trial, or for treatment.  

Ocular surface disease index (OSDI) questionnaire 
contains 3 areas: segment 1 depends on relative 
recurrence of event of every side effect (e.g., lumpy 
feeling in eye, light affectability, and obscured 
vision), segment 2 incorporates questions showing 
confinements on specific exercises (reading, driving 
during the evening, sitting in front of the TV), and 
segment 3 depends on impact of ecological 
conditions (twist, low stickiness, and air molding) on 
eyes.  

8. Fluorophotometry. This strategy is 
expensive and utilizes the rot of sodium 
fluorescein for estimation of tear stream and 
volume. The tear turnover rate, 
characterized as the rate by which the 
fluorescein focus in tears diminishes every 
moment after instillation, is likewise reduced 
in patients with symptomatic DES. 
Postponed leeway has been related with 
expanded tear cytokine fixation, which may 
add to incessant inflammation.  

9. Tear Fluid Protein Immunoassays. The 
protein segment of tears might be quantified 
by estimating tear lysozyme, tear lactoferrin, 
epidermal development factor (EGF), 
aquaporin 5, lipocalin, and immunoglobulin 
An (IgA) focuses with catalyst connected 
immunosorbent examine (ELISA) strategies, 
and additionally tear-film osmolarity. The 
typical esteems for add up to lysozyme 
reactivity and lactoferrin. The tear lysozyme 
represents 20– 40% of aggregate tear 
protein and lysozyme reactivity test is 
utilized for quantification; however its 
principle disservice is its absence of 
specificity in a few eyes disorders. 
Colorimetric solid-stage and ELISA 
procedures are utilized for lactoferrin 
investigation.  

10. Tear Ferning Test (TFT). The tear ferning 
test (TFT) can be utilized to help analyze the 
nature of tears/mucin, DES, and 
hyperosmolarity. A drop of tear fluid is 
gathered from the lower eyelid and after that 
set onto a magnifying instrument slide and 
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permitted to dry by evaporation. Distinctive 
types of stretching crystallization designs are 
watched and arranged. The test analyze dry 
eyes based on the ferning designs.  

11. Different Tests. Meibomian gland dysfunction 
(MGD) is analyzed by systems, for example, 
meibometry, meibography, or meiboscopy. 
Tear evaporation is tried by methods for 
evaporimetry. Meniscometry is utilized to help 
analyze aqueous back deficient dry eyes. 
Lacrimal gland or minor (salivary) gland 
biopsymay be utilized for conclusion of 
Sj¨ogren's syndrome. 

Histopathological findings also help to characterize 
DES and MGD. Reduced tear flow and flushing action 
are determined by microscopic examination of tear 
film debris. Theresults of diagnostic tests discussed 
above poorly correlate with symptoms. Though the 
literature emphasizes hyperosmolarity as a global 
mechanism of DED, indicating tear osmolarity 
measurement as a gold standard for diagnosis, 
unfortunately no single qualitative/quantitative test is 
capable of assessing integrity of tear filmand severity 
of disease. Therefore the results of multiple abnormal 
tests can be used to diagnose DES accurately. 

ROLE OF INFLAMMATION IN 
ETIOPATHOGENESIS OF DRY EYE 

There has been significant increment in knowledge 
with respect to pathogenesis of dry eye. In spite of 
the fact that the expression "keratoconjunctivitis 
sicca" (KCS) was utilized for over 50 years, it is just 
as of late perceived that inflammation of the ocular 
surface is a piece of the pathophysiology of dry eye. 
In KCS patients, ocular surface inflammation can be 
assessed as both the reason and the outcome of cell 
damage. A perilous endless loop guarantees between 
ocular inflammation and dry eye, which thusly may 
prompt sight debilitating complications [Figure 2]. The 
part of inflammatory cytokines and network 
metalloproteinases (MMPs) in the pathogenesis of 
dry eye is by all accounts critical for both the less 
demanding comprehension of KCS and for the 
disclosure of new therapeutic agents.  

As said before, disease or dysfunction of any 
segment of lacrimal functional unit upsets the 
sensitive harmony amongst emission and corruption 
of tear parts on the ocular surface which destabilizes 
the tear film with postponed tear freedom that causes 
ocular bothering and epithelial anomalies prompting 
KCS or DED. Any condition that outcomes in fast 
incitement of the lacrimal functional unit (e.g. because 
of dryness) will prompt neurogenic inflammation 
inside the acini of lacrimal gland bringing about 
antigen introduction and cytokine generation, at last 
prompting enactment of T cells. Regularly when there 
is no inflammation, these T lymphocytes experience 
apoptosis. In any case, within the sight of 

inflammation, they are actuated, turned out to be 
impervious to apoptosis and emit proinflammatory 
cytokines which brings about considerably more Tcell 
initiation. One of the reasons for lacrimal dysfunction 
in Sjogren syndrome is lymphocytic invasion of the 
lacrimal gland with damage to secretory acini. The 
nearness of central lymphocytic invades and 
expanded generation of proinflammatory cytokines 
are trademark discoveries of lacrimal gland 
inflammation. Arrival of inflammatory cytokines by 
penetrating inflammatory cells and diseased lacrimal 
epithelial cells themselves additionally causes 
epithelial cell dysfunction or apoptosis. 

 

Figure 2: Vicious cycle of ocular surface 
inflammation. 

Apoptosis of the ocular surface epithelium which may 
fill in as one of the starting occasions is additionally 
exacerbated by the inflammatory procedure and the 
diminishing levels of lacrimal gland determined 
elements. This is apparent by expanded articulation 
of proapoptic markers (e.g. Fas, Fas ligand, CD40, 
CD40 ligand) by the conjunctival epithelium. Disease 
or dysfunction of the lacrimal functional unit prompts 
changes in tear film structure and security, which 
have unfriendly results for the ocular surface. 
Common component of dysfunctional unit is raised 
tear osmolarity. There are a few reports proposing 
that hyperosmolarity initiates inflammation. 
Androgens are essential for giving trophic help to the 
lacrimal functional unit and in addition making a 
general anti-inflammatory condition. Lessening in 
androgen levels can cause loss of the anti-
inflammatory condition inside the lacrimal gland. 
Meibomian glands are likewise androgen target 
organs. As circulatory androgen level drops (e.g. in 
menopause), the lacrimal tissue winds up noticeably 
powerless against immunogenic inflammation. 
Relative androgen deficiency may clarify the more 
noteworthy prevalence of dry eye in ladies. 
Modification of either mucin dispersion or mucin 
glycosylation on the surfaces of apical epithelial cells 
is additionally associated with the pathogenesis of dry 
eye.  
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ANTI-INFLAMMATORY TREATMENTS 

Cyclosporine A – Inflammation is a key pathogenic 
factor in DE. Cyclosporine A (CsA) applies 
immunosuppressive and anti-inflammatory movement 
through a few pathways. Since the 1980s, a few 
reports highlighted that topical CsA can be utilized to 
treat an assortment of ocular inflammatory conditions 
including DE, high-hazard corneal transplants, 
immune system uveitis, and vernal 
keratoconjunctivitis. Late examinations have 
demonstrated that topical organization of CsA 
controls ocular surface inflammation, as well as 
compelling in expanding tear emission and tear film 
security (perhaps by advancing the neighborhood 
arrival of parasympathetic sensory system and 
through an expansion in challis cell thickness). 
Therefore, CsA may help in reestablishing epithelial 
damage, and decreasing disease repeats over the 
long haul.  

Topical CsA fundamentally lightens the signs and 
symptoms of DE and is regularly endorsed for long 
haul use by eye mind experts. The aggregate 
discoveries of a few clinical trials utilizing 0.05% CsA 
ophthalmic emulsion for long haul have shown 
change in both goal (like corneal surface staining and 
Schirmer test with anesthesia) and, subjective 
discoveries (like obscured vision and recurrence of 
artificial tear application). Also, topical CsA treatment 
might be related with a huge change in a large 
number of the cellular and molecular markers of 
disease seriousness.  

Albeit higher dosing frequencies may expand 
treatment adequacy, a few patients encounter 
vexatious antagonistic impacts (e.g., consuming or 
aggravation) that impair prescription mediocrity. The 
gainful impacts of CsA treatment in DE are 
entrenched; be that as it may, numerous patients with 
DE don't demonstrate a steady therapeutic reaction 
to topical CsA.  

Steroids – Topical steroids are additionally used to 
hose inflammation on the ocular surface in DE, 
regularly in mix with CsA. The impact of 
corticosteroids on the inflammatory course, 
particularly the barricade of cyclooxygenase, creation 
of prostanoids from arachidonic corrosive and 
incitement of the apoptosis of lymphocytes, is 
outstanding and is likely the reason this type of 
therapy has been solid by and by. Corticosteroids 
likewise apply nearby immuno-modulatory action 
through the hindrance of certain interpretation factor 
action. Clinical trials have shown the adequacy of 
topical corticosteroid treatment at decreasing side 
effect seriousness and limiting ocular surface 
staining. Sadly, long haul topical or systemic 
corticosteroid utilize is related with harmful unfriendly 
impacts, for example, ocular hypertension, waterfalls, 
and pioneering contaminations. Monotonous here 
and now pulsatile organization of topical 

corticosteroids is a promising strategy for tackling 
their advantageous impacts, while limiting the danger 
of unfriendly occasions.  

Hormonal therapy – Receptors for androgens, 
estrogens, progesterone and prolactin have been 
recognized in a few ocular tissues, including the 
lacrimal gland and meibomian glands. Exploratory 
and human investigations have exhibited that 
sufficient androgen, prolactin and estrogen levels are 
basic for ordinary lacrimal gland function and basic 
association. Organization of topically connected 
androgen and estrogen steroid hormones for 3– 4 
months has additionally been found to indicate clinical 
change as expanded tear creation TBUT and lipid 
layer thickness with relating symptomatic help. 
Systemic supplanting with joined esterified estrogen 
and methyl-testosterone for 4– two years was found 
to reduce symptoms and advance clinical change in 
postmenopausal ladies with DE.  

Antibiotics – notwithstanding the antibacterial 
impact, macrolide antibiotics (azithromycin) and 
antibiotic medication subordinates (antibiotic 
medication, doxycycline, and minocycline) have 
immunomodulatory properties which have been 
noted to diminish ocular surface inflammation and 
standardize lipid creation by the meibomian glands. 
These might be especially helpful in dry eye optional 
to ocular rosacea and blepharitis. Exploratory 
examinations have exhibited that the antibiotic 
medication subsidiary, doxycycline, can hinder c-Jun 
N-terminal kinase, extracellular flag related kinase 
and mitogen-enacted protein kinase motioning in 
epithelial cells of the ocular surface presented to 
hyperosmolar stretch. Moreover, doxycycline is 
additionally known to down-control the statement of 
CXCL8 and proinflammatory cytokines IL-1b and 
TNF84 and hinder the movement of MMPs (e.g., 
MMP-9). Additionally, the antibiotic medication 
subsidiary minocycline restrains the outflow of cell 
related master inflammatory atoms. In spite of broad 
proof from test trials showing the potential 
advantages of organization of antibiotic medication 
subsidiaries in the treatment of DE, clinical 
confirmation of their viability stays constrained. 

SUPPLEMENTARY TREATMENTS 

Essential Fatty Acids (EFAs) – Omega-3 (alpha-
linolenic acid) and omega-6 (linoleic acid) are 
biologically necessary fatty acids that must be 
ingested because they cannot be synthesized de 
novo by the human body. EFAs are the precursors 
of eicosanoids (prostaglandins, prostacyclins, 
thromboxanes, and leukotrienes) that modulate 
immune responses; while omega-3 FAs are 
generally classified as anti-inflammatory, omega-6 
FAs are considered proinflammatory. Investigations 
on the use of EFAs in the treatment of DE have 
produced conflicting results; however, most of the 
available evidence suggests that systemic 
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administration of anti-inflammatory omega-3 FAs, can 
lessen DE severity. Topical EFAs have also been 
evaluated in murine DE models and showed potential 
therapeutic effect in the form of decreased ocular 
surface staining, cytokine expression, and immune 
cell infiltration. Similarly, topical administration of 
resolvin E1, an omega-3 FA derivative increased tear 
production, helped maintain ocular surface integrity, 
decreased cyclooxygenase 2 expression, and 
decreased immune cell infiltration in experimental dry 

eye. Available data suggest that using EFAs to treat 
dry eye disease is a promising frontier in ocular 
surface therapeutics and worthwhile subject for future 
research in DE; however, more evidence is needed to 
identify the most efficacious forms and doses of 
EFAs. 

Nerve growth factor (NGF) – NGF has been 
observed to increase ocular surface sensitivity, inhibit 
inflammatory reactions and regulate tear film 
production. Thus, NGF seems to a play a pivotal role 
in the pathophysiology of DE and may be a promising 
therapeutic option.94 Data from several studies seem 
to be supporting this hypothesis. For instance, tear 
concentration of NGF has been observed to be 
increased as a compensatory mechanism in DE, 
particularly under hyperosmolar stress, suggesting 
that NGF may be involved in reducing the apoptosis 
of corneal epithelial cells triggered by 
hyperosmolarity. 

Additionally, NGF has been shown to regulate 
conjunctival epithelial differentiation into MUC5AC-
secreting goblet cells. Therefore, exogenous NGF 
administration may be beneficial in recovering ocular 
surface damage due to chronic hyperosmolarity; for 
example, topical NGF administration has been 
observed to increase tear production and conjunctival 
goblet cell density in a dog experimental model of dry 
eye. 

Autologous serum – Autologous and umbilical cord 
serum contains substances that support the 
proliferation, differentiation, and maturation of the 
normal ocular surface epithelium and therefore, finds 
application in the treatment of severe DE. In 1984, 
Fox and colleagues reported the beneficial effects of 
autologous serum in SS. Documenting similar 
findings, Tsubota and Bradley attributed the 
improvements to the presence of EGF, vitamin A, 
lysozyme, fibronectin and TGF-beta. 

Autologous serum eye drops have been found to be 
better than conventional therapy utilizing artificial 
tears in less severe cases of DE as well. For 
instance, a prospective randomized, controlled, 
crossover study comparing 50% autologous serum 
eye drops with conventional therapy utilizing artificial 
tear solutions confirmed that ocular surface vital 
staining score and cytological improvements were 
due to serum drops, as the effects were reversed 

when treatment was reverted to conventional therapy. 
Similarly, another double-blind randomized clinical 
trial reported that a short-term treatment with 20% 
autologous serum eye drops achieved better 
symptomatic improvement than conventional artificial 
tears in DE patients. 

Acupuncture – The use of acupuncture as a 
treatment for eye disease is based on the claims that 
acupuncture modulates autonomic nervous system 
and immune system, which in turn might regulate 
lacrimal gland function. It therefore seems pertinent to 
evaluate the effectiveness of acupuncture as a 
treatment for DE. To date, more than 70 papers have 
examined the effect of acupuncture in treating DE. 
While some authors have suggested that 
acupuncture can influence lacrimal gland secretions, 
others have postulated that it can alleviate pain 
intensity (or increase pain threshold). 

SURGICAL TREATMENT 

Punctal occlusion – Punctal occlusion reduces 
seepage, jelly regular tears and delays the impact of 
greases. It is shown in patients hard-headed to 
medical treatment, having a Schirmer test (with 
anesthesia) consequence of under 5 mm at 5 min, 
and demonstrating the confirmation of ocular surface 
color staining.  

A few methods of punctal occlusion have been 
considered. For example, impermanent occlusion that 
breaks up in 1 or 2 weeks can be accomplished by 
embeddings collagen connects to the canaliculi. 
Enduring collagen plugs that take 2– 6 months to 
disintegrate are likewise accessible. Silicon plugs are 
commonly utilized as reversible delayed occlusion. 
Punctal occlusion utilizing atelocollagen causes less 
complications when contrasted with insoluble fittings. 
Lasting timely occlusion might be accomplished 
surgically utilizing searing.  

Joined utilization of punctal plugs and cyclosporine 
0.05% showed better change in Schirmer scores and 
rose bengal staining, and reduced general artificial 
tear utilize contrasted with either treatment alone.  

Salivary gland techniques – Surgical methodology 
including salivary glands for the management of DE 
have been investigated since 1951, when Filatov and 
Chevalijev portrayed the parotid conduit exchange to 
the conjunctival fornix. Murube depicted the 
exchange of the submandibular salivary gland to the 
fleeting locale and embed of the Wharton conduit into 
the upper fornix.  

Studies have additionally revealed the utilization of a 
unite of labial mucosa and minor salivary glands to 
treat serious dry eye. Soares and Franca have 
routinely played out this surgery in their facility in 
Brazil in the vicinity of 2000 and 2004 on patients with 
extreme dry eye caused by Stevens– Johnson 
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syndrome, synthetic consumes, pemphigoid, SS, and 
surgical removal of the lacrimal gland. The patients 
revealed a subjective alleviation in DE symptoms 
instantly after surgery.  

Subcutaneous abdominal artificial tear pump-
reservoir – The artificial tear pump-reservoir was 
recommended byMurube for the treatment of serious 
dry eye. It was embedded into a subcutaneous 
pocket of the anterolateral abdominal divider and the 
silicon tube catheter is passed by means of chest, 
neck and face to the upper conjunctival fornix.  

MANAGEMENT OF DRY EYE DISEASE  

DED management is identified with its seriousness, 
as indicated by DEWS characterization. It depends 
on diminishing the lopsidedness of tear creation and 
evaporation (by enhancing tear film volume and 
steadiness and lessening tear evaporation and 
waste), settling down the ocular surface inflammation, 
and lightening the patient's symptoms. In all cases, 
control of the basic systemic disease is required with 
a specific end goal to keep up control of DED (see 
Table 1).  

At Level 1, the patient is prompted on ecological 
alterations, e.g. to stay away from delayed action that 
reduces squinting, for example, delayed reading or 
computer utilize, and to limit presentation to air 
molding or warming. Humidifiers may be valuable to 
keep up an adequate stickiness level that will keep 
the eyes soggy and will reduce the evaporation of the 
tear film. Shirking of hot, blustery, low-mugginess, 
and high-height conditions, and additionally brown 
haze and smoke, is likewise fitting.  

Artificial tears are considered as first-line treatment, 
as they standardize the tear film volume and 
furthermore enhance vision clearness. They ought to 
be utilized much of the time, no less than four times 
per day, to empower adjustment of the ocular 
surface. Components to consider while endorsing 
artificial tears are the consistency, the additives, and 
the substitutes. Low consistency drops require more 
successive organization, however they won't obscure 
the vision, as opposed to high thickness drops, which 
have a delayed impact yet may cause obscured 
vision. Along these lines, thick paraffin-based salves 
may be better managed just around evening time. 
Additive free drops are constantly better, as they 
don't compound the inflammation in DED, yet they 
are more costly and this cost ought to be considered 
as the treatment is endless.  

With respect to the substitutes, hypromellose 0.3 % 
or polyvinyl liquor drops are two of the basic ointment 
drops that are prominent for mellow eye dryness. 
Carboxymethylcellulose 0.5 % in blend with the 
osmoprotective perfect osmolyte erythritol and 
glycerine is a more viable decision in giving 
cytoprotection and furthermore osmoprotection at the 

same time and in this way requires less continuous 
utilize. This is practically identical to the sodium 
hyaluronate 0.18 %, which is additionally 
cytoprotective and appears to have enhanced ocular 
surface maintenance to excited eyes, because of a 
particular authoritative to the CD44, a transmembrane 
cell surface grip particle. 

 

Table 1: Management of Dry Eye Disease 

Lid cleanliness is additionally instructed as starting 
management regarding DED, when back blepharitis 
is a fundamental causative factor. Warm packs, lid 
back rub, and lid washing with a child cleanser or 
pop arrangement will help exhaust the meibomian 
glands and enhance discharge. Instances of front 
blepharitis, less common than back, are portrayed 
by inflammation at the base of the eyelashes. In 
staphylococcal variations, fibrinous crusting around 
the eyelashes causes bothering, while in the 
seborrhoeic variation, dandruff-like skin changes 
around the base of the eyelids causes oily scales 
around the eyelashes. Utilization of fusidic corrosive 
or chloramphenicol treatment on the eyelid margin 
may help control the disease. Likewise, topical 
azithromycin ophthalmic arrangement 1 % either 
tobramycin/dexamethasone ophthalmic suspension 
0.3 %/0.05 % has been appeared to enhance 
meibomian gland discharge and enhance the two 
signs and symptoms of blepharitis. Antibiotic 
medications e.g. doxycycline 100 mg are utilized for 
no less than a month length as they enhance the 
meibomian gland disease and reduce the MMP-9 
action in tear tests. These measures reduce 
bacterial induced changes in the lipid part of the tear 
film, which thusly reduces evaporative tear 
misfortune.  

In instances of continuing DED, topical 
antiflammatories could be utilized to lighten 
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symptoms and treat the cycle of ocular inflammation. 
Here and now treatment with topical 1 % 
methylprednisolone enhances clinical result, as well 
as a current report has additionally exhibited that it 
might diminish tear osmolarity and cytokine levels.43 
Cyclosporine 0.05 % is an immunosuppressive agent 
that has been found to reduce the ocular surface 
inflammation and enhance DED. It is moderately 
sheltered however may require up to a month and a 
half to have an impact. Blend treatment with topical 1 
% methylprednisolone for the initial couple of weeks 
gives quicker side effect alleviation and change of 
ocular symptoms without genuine complications.  

In more serious DED (organize 3), autologous serum 
(AS) can be gotten from patients' blood and utilized 
for controlling the ocular inflammation. It contains 
development factors, fibronectin, immunoglobulin‘s, 
and vitamins, normally at higher focuses than in 
tears. In a current report contrasting diverse focuses, 
50 % AS with sodium hyaluronate was more 
successful than artificial tears in lessening symptoms, 
corneal epitheliopathy, and advancing quick 
conclusion of corneal injuries in non-Sjogren patients, 
while in Sjogren patients 100 % serum was the more 
powerful decision.  

The ideal grouping of AS eye drops isn't plainly 
known in the treatment of serious DED. A vital part of 
AS eye drops that influences the weakening of AS to 
20 to % essential is changing development factor 
beta (TGF-b). TGF-b is known to have an anti-
proliferative impact and at high focuses (roughly 
fivefold more in AS than tears) this particle may 
smother twisted mending of the ocular surface 
epithelia. That is one reason why 20 % weakening 
was utilized as a part of an entire of the past AS 
concentrates in the writing.  

Punctal fittings might be utilized with alert in serious 
DED. Silicone or collagen attachments could be 
utilized at first for a time for testing, and after that a 
lasting punctal occlusion with burning ought to be 
considered. Announced unfavorable impacts in a 
systematic survey included epiphora (flood of tears), 
remote body sensation, eye aggravation, and 
unconstrained fitting misfortune. In instances of 
extreme meibomian gland disease, dependable 
occlusion ought to be maintained a strategic distance 
from, as it is probably going to worsen the symptoms, 
because of inflammatory variables caught in the 
water pool. By differentiate, the aftereffects of a 
substantial planned examination demonstrates that a 
dietary supplementation with a mix of omega-3 basic 
unsaturated fats (EFAs) and antioxidants is a viable 
treatment for dry eye, which may likewise be 
considered in meibomian gland disease.  

Omega-3 and - 6 are EFAs, (polyunsaturated fats). 
They are forerunners of eicosanoids, which are 
locally acting hormones that intervene the 
inflammatory procedures. The four fundamental 

gatherings of eicosanoids are prostaglandins, 
prostacyclins, thromboxanes, and leukotrienes. 
Omega-3 EFAs incorporate alpha linoleic corrosive 
(AA) (flaxseed oil), eicosapentenoic corrosive  

(EPA) and docosahexenoic corrosive (DHA). Omega-
6 EFAs incorporate linoleic corrosive (LA), gamma-
linoleic corrosive (GLA), dihomogamma-linoleic 
corrosive (DGLA) and arachidonic corrosive (AA).  

Proof proposes that levels of omega-6 are adequate 
in the Western eating regimen, with the goal that 
supplementation of omega-3 might be all that is 
required to enhance the adjust of EFAs and reduce 
inflammatory processes.52 Supplementation of 
omega-3 EFA shows an anti-inflammatory activity in 
the lacrimal gland: it anticipates apoptosis of 
secretory epithelial cells, builds tear emission, and 
enhances meibomitis.53,54 The system for this 
activity gives off an impression of being through an 
expanded generation of the anti-inflammatory 
cytokines LTB3 and PGE3, which keep the creation 
of AA from DGLA. Hence, a higher dietary admission 
of omega-3 unsaturated fats diminishes the hazard 
related with dry eye symptoms.  

Mucolytic drops of acetylcysteine 5 % are utilized as 
a part of serious DED with corneal fibers, and 
secretogogues e.g. pilocarpine 2.5 mg tablets might 
be utilized as a part of Sjogren's syndrome with eye 
dryness and xerostomia; be that as it may, they have 
potential parasympathetic side effects.16,17 Systemic 
anti-inflammatory medications to control a hidden 
systemic disease is best talked about with a doctor. 
Delicate bandage contact lens or therapeutic scleral 
lens could likewise get the job done to re-build up 
corneal respectability in unending filamentary keratitis 
or neurotropic keratopathy.55,56 The principle 
system is the maintenance of a defensive tear film 
layer between the corneal epithelium and contact 
lens.  

At last, surgical management of DED incorporates 
redress of eyelid malposition‘s, for example, 
entropion or ectropion, and diminishment of the 
palpebral gap by the methods for sidelong or average 
tarsorrhaphy, when more preservationist measures 
have failed. Botulinum poison infusion on the upper 
eyelid or amniotic layer transplantation could likewise 
ensure the cornea and protect a looming puncturing 
in extreme DED.  

CONCLUSION 

Dry eye is an undeniably common multi-factorial 
condition. Clinical finding can be made to a great 
extent based on symptomatology and bio microscopic 
signs. Late advances in comprehension the 
instruments associated with dry eye pathogenesis 
have enabled the advancement of new treatments 
with promising viability in treating interminable tear 
film and ocular surface disorders.  
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The therapy of dry eye customarily included hydrating 
and greasing up the ocular surface, which may give 
transitory change in symptoms of aggravation and 
obscured vision, however did not address the 
inflammation that is the hidden reason for dry eye. 
New experiences into the inflammatory idea of this 
disease have led to a change in outlook in the 
therapeutic way to deal with KCS. Specifically, 
treatment is currently coordinated more toward stifling 
the inflammatory reaction on the ocular surface.  

The creators have explored thus the clinical 
appearance, differential conclusion, and 
managements alternatives for DED, which has a 
tendency to be common, ceaseless, and meddles 
with the personal satisfaction of patients, and is 
likewise a multifactorial disease. Because of complex 
etiopathogenesis and the assortment of signs and 
symptoms, adjust conclusion and treatment stay 
testing.  

The utilization of DEWS definition for conclusion and 
order is useful to arrange DED and to pick the most 
reasonable treatment design. The general many-
sided quality of the dry eye disease makes it trying to 
analyze and oversee precisely. With improvement of 
target tests with exact diagnostic esteem and 
negligible disturbance of physiological function, 
precise conclusion of disease is conceivable. 

REFERENCES 

Canadian Association of Optometrists (2014). 
National Dry Eye Disease Guidelines for 
Canadian Optometrists. Can J Optom. 2014; 
76(Suppl 1): pp. 1-32. 

Danjo Y., Watanabe H., Tisdale A.S., George M., 
Tsumura T., Abelson M.B., et. al. (1998). 
Alteration of mucin in human conjunctival 
epithelia in dry eye. Invest Ophthalmol Vis 
Sci 1998; 39: pp. 2602-9. 

Djalilian A.R., Pedram H., Pflugfelder S.C. (2005). 
Dry Eye. In: Krachmer, Mannis, Holland, 
editors. Cornea, Vol 1, 2nd ed. Philadeiphia: 
Elsevier; pp. 521-38. 

Doughty M.J., Fonn D., Richter L.), Simpson T., 
Gaffer) H., Gordon K. (1997). A patient 
questionilaire approach to estimating the 
prevalence of dry eye symptoms in patients 
presenting to optornetric practices across 
Canada. Optom Vis Sri 1997; 74: pp. 624-
631. 

Friedman N.J. (2010). Impact of dry eye disease and 
treatment on quality of life, Curr Opin 
Ophthalmol, 21: pp. 310–16. 

G. Begley, B. Caffery, R. L. Chalmers, and G. L. 
Mitchell (2002). ―Use of the dry eye 

questionnaire to measure symptoms of ocular 
irritation in patients with aqueous tear 
deficient dry eye,‖ Cornea, vol. 21, no. 7, pp. 
664–670. 

Gupta A., Sadeghi P.B., Akpek E.K. (2009). Occult 
thyroid eye disease in patients presenting 
with dry eye symptoms, Am J Ophthalmol, 
2009; 147: pp. 919–23. 

Hamarah P., Haq S.O., Gulati A., Dana M.R. (2004). 
Mechanism of ocular surface immune 
response. In: Pflugflelder SC, Roger W.B, 
editors. Dry eye and Ocular Surface 
disorders. New York: Marcel Dekker; pp. 111-
41. 

J. Lakshmi Prabha (2014). ―Tear secretion—a short 
review,‖ Journal of Pharmaceutical Sciences 
and Research, vol. 6, no. 3, pp. 155–157, 
2014. 

L. Tong, S. Waduthantri, T. Y. Wong et. al. (2010). 
―Impact of symptomatic dry eye on vision-
related daily activities: the Singapore malay 
eye study,‖ Eye, vol. 24, no. 9, pp. 1486–
1491. 

Lemp M.A., Bron A.J., Baudouin C., et. al. (2011). 
Tear osmolarity in the diagnosis and 
management of dry eye disease. Am J 
Ophthalmol 2011; 151(5): pp. 792–8, e1. 

Lxmp M.A. (1995). Keport of the National Eye 
Institute/Indurtry Workshop on Clinical Trials 
in Dry Eyes. (YAOJ1995; 21: pp. 221-212. 

M. A. Lemp, A. J. Bron, C. Baudouin et. al. (2011). 
―Tear osmolarity in the diagnosis and 
management of dry eye disease,‖ The 
American Journal of Ophthalmology, vol. 
151, no. 5, pp. 792–798. 

M. Uchino, Y. Uchino, M. Dogru et. al. (2014). ―Dry 
eye disease and work productivity loss in 
visual display users: the Osaka study,‖ The 
American Journal of Ophthalmology, vol. 
157, no. 2, pp. 294– 300. 

McGinnigle S., Naroo S.A., Eperjesi F. (2012). 
Evaluation of dry eye. Surv Ophthalmol 
2012; 57(4): pp. 293–316. 

Montes-Mico R., Caliz A., Alio J.L. (2004). 
Wavefront analysis of higher order 
aberrations in dry eye patients. J Refract 
Surg 2004; 20(3): pp. 243–7. 

O.D. Schein, J. M. Tielsch, B. Munoz, K. Bandeen-
Roche, and S. West (1997). ―Relation 
between signs and symptoms of dry eye in 
the elderly: a population-based perspective,‖ 



 

 

 

 

Aruna Singh* 
 
 

w
w

w
.i
g

n
it

e
d

.i
n

 

250 
 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. XIV, Issue No. 1, October-2017, ISSN 2230-7540 

 

Ophthalmology, vol. 104, no. 9, pp. 1395–
1401. 

Pflugfelder S.C. (2008). Prevalence, burden, and 
pharmacoeconomics of dry eye disease, Am 
J Manag Care, 2008;14(Suppl. 3): pp. S102–
6. 

R. M. Schiffman, M. D. Christianson, G. Jacobsen, J. 
D. Hirsch, and B. L. Reis (2000). ―Reliability 
and validity of the ocular surface disease 
index,‖ Archives of Ophthalmology, vol. 118, 
no. 5, pp. 615–621. 

Savini G., Prabhawasat P., Kojima T., et. al. (2008). 
The challenge of dry eye diagnosis, Clin 
Ophthalmol ;2: pp. 31–55. 

Sharma and H. B. Hindman (2014). ―Aging: a 
predisposition to dry eyes,‖ Journal of 
Ophthalmology, vol. 2014, Article ID 781683, 
8 pages, 2014. 

Smith J., Nichols K.K., Baldwin E.K. (2008). Current 
patterns in the use of diagnostic tests in dry 
eye evaluation. Cornea;27(6): pp. 656–62. 

Versura P., Profazio V., Campos E.C. (2010). 
Performance of tear osmolarity compared to 
previous diagnostic tests for dry eye 
diseases. Curr Eye Res 2010; 35(7): pp. 
553–64. 

 

Corresponding Author 

Aruna Singh* 

Research Scholar, Singhania University, Rajasthan 

E-Mail – dr.aoptometrist@gmail.com 

 

mailto:dr.aoptometrist@gmail.com

