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Dry eye disease (DED) is an ocular condition with a high prevalence globally. The survey was conducted to understand factors that
influence the treatment of DED in Kazakhstan and Uzbekistan and the properties of artificial tears required in its treatment. Purpose.
The survey aimed to understand the prevalence of DED in the population of Kazakhstan and Uzbekistan, whether associated ocular diseases
and patient lifestyle affected DED treatment, the properties of artificial tears required in the treatment of DED, and the use of artificial tears
in conditions other than DED. Material and methods. A total of 457 ophthalmologists participated in the survey that was conducted between
June—July 2019 in selected cities of Kazakhstan and Uzbekistan. The questionnaire assessed the number of patients with DEs, associated
ocular diseases, contributing factors to poor adherence to DED treatment, major concerns in DED and properties of artificial tears required in
the treatment of DED. Results. About 73 % of the doctors in Kazakhstan and all the doctors in Uzbekistan reported that DE-associated ocular
diseases and lifestyle of a patient contribute to poor adherence to DED therapy. Doctors in Kazakhstan and Uzbekistan ranked hydration at
1.613 and 1.928, respectively, while considering the properties of artificial tears required for the treatment of DED. Conclusion. A majority
of the doctors in Kazakhstan and Uzbekistan considered DE-associated ocular diseases and patient lifestyle as major contributing factors to
poor adherence to DED treatment. Doctors from both countries considered hydrating property of artificial tears to be the most important ones
for the management of DE.
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Cundpom cyxoeo enaza (CCI) — 3aboresanue enas, WUpoko pacnpocmpanerHoe 6 mupe. /i ayuuieeo NOHUMAHUS (haKmopos,
eausrowux Ha newenue CCI, a makace 0as onpedeneHuss He0OX00UMbIX 0451 e20 Ae4eHUs. CEOUCME UCK)YCCMBeHHOIl cae3bl, 8 Kazaxcmane
u Yabexucmane 6vin nposeden onpoc cpedu ogpmanvmonoeos. Ileavro smoeo onpoca 6vira oyenka pacnpocmpanennocmu CCIL cpedu
nacenenus Kasaxcmana u Y36exucmana, ausiHus CONymcmeyruux eAa3Huix 60aesneil, 00pasa JCusHu NAyUeHma u ceoiicme uckyc-
cmeenHoll caesvl Ha pesyavmamut aevenus CCIL, a makice 03MONCHOCMU UCNOAB308AHUS NPERAPAMO8 UCKYCCIMBEHHOI CAe3bl NPU OPY2UX
ogpmanvmonamonoeusx. Mamepuaa u memoowt. Bceeo 6 onpoce, komopwiit npooduncs ¢ uroHs no uroas 2019 e.  Hekomopsix 20podax
Kazaxcmana u Y36exucmana, npunsau yuacmue 457 opmanvmonoeos. B ankeme oyenusanocs koaunecmeo nayuenmos ¢ CCI'u acco-
YUUPOBAHHBIMU C HUM 2AA3HbIMU 3A004€8aHUIMU, (haKkmopbl, cnocobecmeyroujue npusepicenHocmu k aeveruro CCI, ochosHble npobaembl,
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ceszannvie ¢ CCI, a makoce ceolicmea UCKYCCMBEHHOU cAe3bl, HeoOX00UuMOll 045 aeyeHus smoil namonoeuu. Pezyasmamur. Okono
73 % epaueii, onpowernnvix 6 Kazaxcmarne, u 6ce epauu, yuacmeosasuiue 6 onpoce 8 Yzoexucmane, CHumarom, 4mo 21azHule 3a001e6aHusl,
accoyuuposannvie ¢ CCI, u 06pa3 ycusnu nayuenma cnocoocmeayrom HedooyeHKe co COPOHbl NAUUEHMO08 Heobxo0umocmu mepanuu
amoil namoaoeuu. Bpauu 6 Kazaxcmane u Y36exucmane oueHuaU YeAalICHAIOWYIO CHOCOOHOCHb UCKYCCMBEHHOIL CAe3bl, He0OX00UMOU
oas newenuss CCI, na ypoene 1,613 u 1,928 coomeemcmeenno. 3axarouenue. boavwuncmeo epaueii 6 Kazaxcmane u Y3oexucmane
cuumarom accoyuuposantvlie ¢ CCI enasnvle 3a601e6anus u 06pa3 HCU3HU NAYUEHMOB OCHOBHBIMU (PAKMOPAMU, CROCOOCMBYIOUUMU
NA0XOUL NPUBEPICEHHOCU K AeueHUto. Bpauu uz obeux cmpan cuumarom yeaaicHaowy cnocoOHOCMb UCKYCCMBEHHOI cae3bl Haubonee

sadcHvim 05 aevenus CCI napamempom.

KioueBble ciioBa: TJlaykoma, 3a00J1eBaHUS 5 ACCOIMUPOBAHHBIE C CYXHUM IJIa30M; CUHAPOM CYyXOT'O Ijia3da, ImperapaTbl
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Dry eye (DE) is a commonly occurring disease of the ocu-
lar surface and affects millions of individuals globally. The 2017
report of the Tear Film and Ocular Surface Society International
Dry Eye Workshop I1 gives the definition of DE disease (DED) as
“a multifactorial disease of the ocular surface characterised by a
loss of homeostasis of the tear film, and accompanied by ocular
symptoms, in which tear-film instability and hyperosmolarity,
ocular surface inflammation and damage, and neurosensory ab-
normalities play etiological roles” [1]. It is characterised by deg-
radation of the tear film and inflammation of the lacrimal glands
and ocular surface [2, 3].

The global prevalence of DED ranges from 5% to 34% [4].
The incidence doubles in those aged 59 years and above and about
one out of seven individuals aged 65 to 84 years are affected. There
is a progressive increase in the incidence of DED with increase in
pollution and lifestyle changes such as the use of computers and
air-conditioners [2].

DED is clinically classified into two subtypes: 1) aque-
ous deficient (tear deficiency); 2) hyper evaporative (increased
evaporation).

Mixed forms of the condition are common [4]. The symp-
toms range from slight discomfort to disabling pain and fluctuat-
ing vision [1]. Most symptoms of DED such as redness, stinging,
pruritus, photophobia and foreign body sensation are subjective
and nonspecific [4]. The symptoms make it difficult to read and
use a computer for extended periods, thus affecting workplace
productivity. The symptoms also influence regular activities such
as reading, driving and other recreational activities, which results
in an overall decrease in quality of life [1].

Causes of DED include dysfunction of the meibomian or
lacrimal glands, environmental factors (e.g., allergens, dry climate
and cigarette smoke), systemic disorders (e.g., diabetes mellitus,
rheumatoid arthritis and thyroid diseases), hormonal imbalance
(e.g., perimenopausal women and patients undergoing hormone
replacement therapy), neurotrophic deficiency, use of contact
lens, Sjogren syndrome, previous eye surgery (e.g., refractive
surgery and corneal transplantation), computer vision syndrome
(caused by decreased blinking while using a computer screen) and
long-term use of systemic medications such as antidepressants,
antihistamines, cholesterol-lowering agents, beta-blockers and
oral contraceptives [3, 5, 6].

Due to decreased hormonal levels that result in decreased
secretions from the lacrimal glands and loss of anti-inflamma-
tory protection, postmenopausal women are at a greater risk
of DE. Reduction in hormonal levels leads to a decrease in
secretions of the lacrimal gland and loss of anti-inflammatory

protection [3, 7]. Prevalence of DED increases with ageing in
general population [4].

DED is challenging to diagnose as it is multifactorial [8].
The foremost aim in the treatment of DEs is to relieve symptoms
and to reduce the risk of ocular surface damage [9]. The first line
of treatment usually involves the administration of artificial tears,
followed by anti-inflammatory agents, tetracyclines, punctal
plugs, secretagogues, systemic immunosuppressives and surgical
intervention [5, 9].

This survey was conducted to assess the perspective and
understanding of the doctors regarding the prevalence of DED
in the population of Kazakhstan and Uzbekistan, ocular diseases
associated with DED, the use of artificial tears, poor adherence
to DE treatment, major concerns about DE therapy, essential
properties in artificial tears and the use of artificial tears in other
ocular diseases.

MATERIAL AND METHODS

This study uses the questionnaire based on a survey prepared
for 2017 report of the Tear Film and Ocular Surface Society Inter-
national Dry Eye Workshop II article. The countries chosen for
the survey were Kazakhstan and Uzbekistan, and the study was
conducted between June-July 2019. The questionnaire included
nine questions, in both English and Russian languages, for the
convenience of the doctors. Each doctor was asked to fill in their
full name, the name of their clinic and the date of the survey. Types
of questions in the survey were: a) multiple-choice questions, b) fill
in the blank, c¢) both, d) rate the option on a scale of 1—4 or 1-5.

The cities covered in Kazakhstan for the survey were Almaty,
Astana, Karaganda, Pavlodar, Shymkent, Taldykorgen and Taraz,
while the cities covered in Uzbekistan were Tashkent, Samarkand,
Bukhara, Namangan, Andijan, Fergana, Kakand and Navoi.
Medical representatives (MRs) visited the ophthalmologists who
were willing to participate in the survey in their respective cit-
ies. The purpose of the survey was explained to the doctors, and
those willing to participate were enrolled in the survey. A total
of 457 ophthalmologists participated in the survey, of which
248 were from Kazakhstan and 209 were from Uzbekistan.
The MRs were trained to provide any explanation regarding
the questionnaire if needed. Each survey form was filled manu-
ally by the ophthalmologists and collected by the respective MR.
The filled questionnaires were analysed using SPSS software
version 23.

Chi-square analysis was used to find the association between
patients’ adherence to DED therapy and factors such as associ-
ated ocular diseases and the patient’s lifestyle, major concerns
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of DED, the properties of artificial tears that doctors look for
in the treatment of DED and whether glaucoma is a significant
concern for DED.

RESULTS

A statistical analysis of the questionnaire survey received
from the doctors found that a majority of the doctors in the study
sample (69.7 %) diagnosed DED based on the signs and symp-
toms of a patient. Among the doctors from Kazakhstan, 74.7 %,
6.8 % and 18.5 % looked at the signs and symptoms, existing
diseases and the patient’s lifestyle, respectively, for the diagno-
sis of DED. Of the doctors from Uzbekistan, 65.4 %, 24.7 %
and 9.9 % looked at the signs and symptoms, existing diseases and
the patient’s lifestyle, respectively.

A majority of the doctors in the study sample (47.48 %)
reported seeing 5—10 patients with DE/day. In Kazakhstan,
the number of patients with DE/day was reported as follows:
38.71 % of the doctors reported < 5, a majority of them
(55.24 %) reported 5—10, and 6.05 % reported 10—20. In Uzbeki-
stan, the number of patients with DE/day was reported as follows:
amajority of the doctors (51.67 %) reported < 5, 38.28 % reported
5—10, 7.18 % reported 10—20, and 0.96 % reported > 20; about
1.91 % did not answer the question.

Data was analysed to determine in which cities the doctors
reported seeing more DED patients/day. In Kazakhstan, doctors
in Astana, Pavlodar, Shymkent and Karaganda reported seeing a
higher number of patients with DE than in other cities. In Uzbeki-
stan, compared to other cities, doctors in Fergana, Kakand and a
few parts of Tashkent (Tashkent-3, Tashkent-4, Tashkent-5 and
Tashkent-9) reported seeing a higher number of patients with DE.

A majority of doctors in the study population (19 %) men-
tioned glaucoma as a common eye disorder associated with DE
(Figure 1). Apart from glaucoma, 12 % and 9 % of total doctors
also reported conjunctivitis and myopia respectively as common
eye disorders associated with DE. In Kazakhstan, a majority of
doctors reported glaucoma (38 %) and conjunctivitis (28 %) as
eye disorders associated with DE. In Uzbekistan, a majority of
doctors reported glaucoma (30 %) and myopia (20 %) as eye dis-
orders associated with DE. A majority of the doctors (55.14 %) in
the study sample reported 20—50 % of glaucoma patients suffering
from DE (Figure 2).

In Kazakhstan, 66.9 % of the doctors reported that
20—50 % of glaucoma patients had DE, whereas, in Uzbekistan,
41.1 % of the doctors reported the same. About 14.1 % of the doc-
tors in Kazakhstan reported that less than 20 % of the glaucoma
patients had DE, whereas 39.2 % of the doctors in Uzbekistan
reported the same. Ten doctors in Uzbekistan chose not to com-
ment on the prevalence of DE in glaucoma patients.
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Chi-square analysis was conducted to see if there is an
association between the number of patients with DE and the
percentage of glaucoma patients with DE seen by the doctors
per day. This analysis was done to understand whether glaucoma
is a significant concern for DE. The Pearson chi-square test
was found to be statistically significant, with a P-value of 0.006
(P-value significant at < 0.05). A majority of the doctors (83.59 %)
in the study sample reported that adherence to therapy is a major
challenge in the treatment of DE (Figure 3). About 15.54 % of'the
total doctors reported that adherence to therapy is not a concern
in DE, and four doctors from Uzbekistan chose not to comment.

A majority of doctors in the total study sample (85.34 %)
reported that both DE associated eye disease and patient lifestyle
are responsible for poor patient adherence to DE therapy. 14.22 %
of the doctors in the total study sample reported that poor adher-
ence is solely the result of patient lifestyle. A majority of doctors
in Kazakhstan (73 %) and all the doctors in Uzbekistan reported
that poor adherence to DE therapy is associated with ocular disease
and patient lifestyle. In Kazakhstan, 26.2 % of doctors reported
that patient lifestyle is solely responsible for poor patient adher-
ence in DE therapy.

Chi-square analysis was performed to find the association
between adherence to DED therapy and factors such as ocular
diseases and the patient's lifestyle in patients in Kazakhstan.
The Pearson chi-square test was found to be statistically significant,
with a P-value of 0.000 (P-value significant at < 0.05).

Unsurprisingly, a majority of the doctors (52.74 %) in the
study sample reported tear film instability as their most important
concern in DE (Figure 4).

Among the properties required to be considered in any artifi-
cial tear drops (such as hydrating, mucoadhesive, having the ability
to repair deoxyribose nucleic acid (DNA) damage in cells of ocular
surface, anti-inflammation, antioxidant), a majority of doctors
(63.68 %) in the study sample reported ‘hydrating’ as the property
of highest concern required in any artificial tear drops (Figure 5).
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Fig. 2. Percentage of doctors in the study sample and the percentage
of their glaucoma patients with dry eyes
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Fig. 1. Eye disorders associated with dry eyes reported by the doctors
in the study sample
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Fig. 3. Percentage of doctors in the study sample who felt that adherence
to therapy is a major challenge in the treatment of dry eyes
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Fig. 5. Ranks of properties considered in artificial tear drops (Total
population) (1 being highest priority & 5 being lowest priority)
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A correlation analysis was performed between the major
concerns in DE and properties being looked for while considering
artificial tears. Doctors who are likely to rate ocular inflammation
as a major concern considered anti-inflammatory as a significant
(P value <0.05) property in artificial tears. Similarly, doctors who
rated tear film instability as a primary concern considered muco-
adhesion a significant (P value < 0.05) property in artificial tears.
Doctors who rated hyperosmolarity as a major concern considered
mucoadhesion and DNA repair as significant (P value < 0.05).
Doctors who rated restoring homeostasis as a major concern
considered antioxidant, anti-inflammatory, hydrating and DNA-
repairing properties significant (P value < 0.05) in artificial tears.

Doctors from Kazakhstan and Uzbekistan reported the use
of artificial tears in many conditions other than DED. A majority
of the doctors in the study sample reported that artificial tears can
be prescribed for glaucoma (19 %) and conjunctivitis (19 %). Doc-
tors in Kazakhstan reported the use of artificial tears in conditions
such as glaucoma (11 %), conjunctivitis (28 %), after intervention
(22 %) and with the use of contact lens (15 %). In Uzbekistan,
the most commonly reported conditions that prompted the use of
artificial tears were glaucoma (22 %), the use of contact lens (13 %)
and keratitis (17 %). Other conditions that warranted artificial tear
use as per doctors from both countries were blepharitis, diabetes,
after work/computer/electronic device use, arthritis, uveitis, al-
lergy, climate, cataract, eye injury and myopia.

DISCUSSION

Our study aimed to understand the association between
various eye disorders and dry eye disease, and their treatments, as
observed by ophthalmologists in their everyday practice. A majo-

rity of the doctors in the study reported adherence to therapy as
a significant challenge in the treatment of DE. All the doctors in
Uzbekistan and a majority of the doctors in Kazakhstan attributed
poor adherence to DE treatment to associated ocular diseases and
the patient’s lifestyle. This association was found to be statistically
significant (P-value < 0.05).

Ocular conditions most frequently seen to be associated
with DEs are glaucoma, conjunctivitis and myopia. Globally,
40—50 % of glaucoma patients are seen to have DEs. A majority of
the doctors in Kazakhstan and Uzbekistan reported that 20—50 %
of glaucoma patients had DEs. Chi-square analysis of the number
of patients/day and the percentage of glaucoma patients with DED
in both Kazakhstan and Uzbekistan showed that glaucoma has a
strong association with DED (P-value < 0.05). The treatment of
DED, although challenging for both the doctor and the patient,
is important for the comfort and long-term health of the surface
of the patient’s eye [10].

Apart from glaucoma, allergic conjunctivitis (AC) and DED
are two of the most common anterior inflammatory disorders of
the ocular surface that have some similar symptoms. A study con-
ducted by M. Hom et al., found that pre-existing AC predisposes
an individual to DED [11].

According to a study conducted by N. Ilhan, et al., patients
with pathological myopia have lower tear breakup time (TBUT)
scores, a sign of tear film instability, and high ocular surface disease
index (OSDI) scores as compared to healthy individuals. This sup-
ports the relationship between pathological myopia and tantalic
DED as many patients with high myopia had severe symptoms
(based on OSDI scores), which was indicative of ocular surface
irritation [12].

Lifestyle factors contributing to DE are long periods of
eyestrain caused by computer use at work and using contact lens.
Studies show a significant decrease in tear volume after computer
use. After a routine day at work, computer users showed a reduced
Schirmer score and reduction in tear breakup time. A study by
S. Jaiswal et al., found that regular computer users had higher ex-
pression of pro-inflammatory mediators. Computer use of longer
than four hours/day led to adverse changes in the quality of meibum
expression and longer than seven hours/day showed higher levels
of tear osmolarity, a diagnostic marker of DEs [13]. These point
to a greater need for artificial tears in individuals using computers
for extended periods of time.

Contact lens discomfort (CLD) is another common life-
style contributor to DEs necessitating the use of artificial tears.
The number of contact lens wearers worldwide has remained
constant over the past decade despite the advances in technology
as 10—50 % of them stop using them within three years, with CLD
being cited as the most common cause. About 70 % of individuals
report CLD late in the day after wearing contact lens, with 40 %
of the soft contact lens wearers reporting a sensation of DE.
CLD is caused by incompatibility between the contact lens and
the ocular environment and results in ocular changes such as
conjunctival indentation or staining, formation of conjunctival
epithelial flap, Demodex blepharitis, lid wiper epitheliopathy, and
meibomian gland dysfunction. Reduced goblet cell density and
conjunctival metaplasia are linked to CLD, leading to an effect
on the TBUT of contact lens users. These factors show a strong
link between CLD and friction [14].

Tear film instability, hyperosmolarity and ocular inflam-
mation play an etiological role in the loss of homeostasis of
the ocular surface, resulting in DED [8]. As artificial tears
are used as the first-line of treatment in DED [9], doctors
participating in this study looked for properties in artificial
tears that could target these conditions to restore homeostasis
of the ocular surface.
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Tear film instability. Some factors affecting tear film instabil-
ity are ocular surface inflammation, delay in tear clearance, reduc-
tion in the quantity and quality of the lipid layer, compromised
tear components, irregularities in the ocular surface and reduced
tear production. A decrease in the lipid layer of the ocular surface
results in evaporation of the aqueous layer and slows down lipid
transport. Eventually, dehydration results in the glycocalyx layer
losing its hydrophilic property and rupture of the tear film [5].

According to our survey, doctors who cited tear film instabil -
ity as a primary concern in patients with DE looked for mucoad-
hesive properties in artificial tears. Water-soluble polymers such
as carboxymethylcellulose, hyaluronic acid, polyethylene glycol,
hypromellose, hydroxyethylcellulose, methylcellulose, glycerine,
propylene glycol, polysorbate and polyacrylic acid are used in
artificial tears for their mucoadhesive property. These polymers
have hydroxyl or carboxyl groups that interact by forming hydrogen
bonds with water molecules on the ocular surface and assist in mu-
coadhesion of artificial tears on the ocular surface. The polymers
also increase the viscosity of artificial tears and their retention
time. Lipid-containing artificial tears are used to compensate for
the deficient lipid layer. These lipids help to prevent the tear film
from evaporation. The active ingredients in such formulations
include mineral oil, glycerine, castor oil and polypropylene glycol
at varying concentrations [5].

Tear film hyperosmolarity. Hyperosmolarity is considered
to play an essential role in the pathogenesis of DEs. The tear film
osmolarity test is regarded as ‘gold standard’ in the diagnosis of
DE [15]. Lacrimal gland dysfunction and an increase in evapo-
ration of the aqueous tear phase lead to an increase in tear film
osmolarity [5, 16]. According to a study conducted by R. Deng,
et al., increased production of reactive oxygen species (ROS) was
observed in human cell epithelium corneal cells (HCECs) when
exposed to media with high osmolarity. Excess production of ROS
damages lipids and other macromolecules and results in oxidative
stress. Oxidative stress of mitochondria is associated with many
pathological processes that influence apoptosis. Aconitase-2, a
multifunctional enzyme, plays a role in oxidative phosphoryla-
tion. The enzyme count increases with increased mitochondrial
metabolism under oxidative stress. Oxidative DNA damage fol-
lowing ROS-induced specific enzymatic cleavage by ROS-induced
8-hydroxylation of the guanine base in nuclear and mitochondrial
DNA produces 8-hydroxy-2'-deoxyguanosine (8-OHdG). Human
cell epithelium corneal cells exposed to media with increased os-
molarity show increased production of aconitase-2 and 8-OHdG
due to mitochondrial DNA damage that occurs in HCECs under
hyperosmolarity conditions [16]. Our survey also shows that doc-
tors who rate hyperosmolarity as a vital factor in DED looked for
properties in artificial tears that could repair the damaged DNA.
N-acetylcarnosine is a prodrug of mitochondria L-carnosine.
When combined with other antioxidants, it can prevent oxidation
of the tissue and cellular structures of the ocular compartments
effectively. N-acetylcarnosine used with synergistic lubricants
provides therapeutic results in DED [17].

Ocular inflammation. Hyperosmolarity triggers inflamma-
tion [18]. Environmental stress to the ocular surface sensitizes the
conjunctival and corneal antigen-presenting cells, which results
in the production of T-helper cells that release inflammatory
cytokines. These cytokines amplify immune response and lead
to the damage of ocular surface epithelial cells. Studies suggest
that excessive environmental stress to ocular surface or immuno-
regulatory dysfunction coupled with genetic factors or hormonal
imbalance provides an environment favorable for the activation of
autoreactive T and B lymphocytes. These lymphocytes form the
foundation of autoimmune-mediated pathology such as DED [5].
This explains why doctors who rate ocular inflammation as the

central concern in DED considered anti-inflammatory property
to be essential in artificial tears [19].

Restoring homeostasis. The loss of homeostasis of the tear
film is one of the primary characteristics of DE. A vicious cycle of
inflammation is considered a key factor in DE and comprises tear
film instability, tear hyperosmolarity, apoptosis of conjunctival/
corneal cells, and inflammation in the ocular surface. Various fac-
tors, both intrinsic and extrinsic, accelerate the cycle and aggravate
DED by causing stress to the ocular surface [20]. A cross-analysis of
data from our survey shows that doctors who considered restoring
ocular homeostasis as a major concern looked for properties in arti-
ficial tears such as hydrating the ocular surface; repairing damaged
DNA; and having anti-inflammatory agents and antioxidants that
could deal with tear film instability, hyperosmolarity and ocular
inflammation, and apoptosis of ocular cells.

A broad range of treatment methods is available for DED.
Some components of the treatments should be checked as they
could interfere with the function of other components of the ocular
surface and increase complications or exacerbate DED [5]. Benzal-
konium chloride (BAK) hasbeen one of the most used preservatives
in ophthalmic preparations. However, long-term use of BAK is
exceptionally toxic to the ocular surface. Oxidative preservatives
such as sodium perborate and stabilised oxychlorocomplex (SOC)
are better alternatives due to low toxicity and less corneal damage,
respectively. Sodium perborate is converted to hydrogen peroxide
when combined with water and when in contact with the ocular
surface, it decomposes to oxygen and water. However, some studies
mention that hydrogen peroxide causes a stinging sensation even
at low concentrations. SOC composed of chlorate, chlorite and
trace amounts of chlorine dioxide has anti-viral and anti-bacterial
properties. It releases chlorine dioxide—free radicals that have
antimicrobial activity when in solution and gets converted into
oxygen, water, and sodium and chloride ions on administration to
the ocular surface. On using medication preserved with SOC, less
corneal damage and significantly lower number of inflammatory
cells in corneal epithelium were observed as compared to medi-
cations with BAK in an in vivo study using a rabbit model [21].

CONCLUSION

DE isa commonly occurring condition of the ocular surface
and can affect the quality of life. A patient’s lifestyle habits such
as long-term computer use and the use of contact lens are a major
concern in adherence to DED therapy. Artificial tears are the
first line of treatment in DED, and it is essential that they hydrate
the ocular surface adequately. Larger studies in patients can help
identify ways to improve adherence to therapy and improve quality
of life in patients.
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