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Abstract:
Background:
Dry Eye Disease (DED) is a common ophthalmic condition resulting from dysfunction in the ocular surface, main lacrimal gland, meibomian
glands, or connecting nerves.

Objective:
A group of local experts met to discuss local challenges and establish consensus in DED management across the Middle East.

Methods:
A modified Delphi method was used to reach consensus, comprising two rounds of the survey and a face-to-face meeting. An expert panel of 8
ophthalmologists voted on 23 statements, with consensus reached if ≥75% responded “strongly agree” or “agree” to a statement.

Results:
The expert panel reached consensus on 23 statements relating to the pathophysiology, diagnosis, treatment, and management of DED. Diagnosis
begins with recording a detailed patient history and assessing subjective symptoms such as redness, burning, stinging, foreign body sensation,
and/or photophobia. Tear Break-up Time (TBUT; <10 s), corneal spots (>5), and fluorescein staining are essential for diagnosing DED, assessing
disease severity and ocular surface condition, and differentiating between types of DED. Ocular surface lubricants are the mainstay of treatment for
DED. Treatment approaches should be categorized by etiology (if known). An improvement in symptoms can be observed objectively via an
increase in TBUT, reduction in corneal and conjunctival spots, and restoration of normal tear production, or subjectively via less dependence on
ocular surface lubricants, improved vision quality, and symptom amelioration.

Conclusion:
This consensus will serve to provide a framework for clinical decisions relating to the management of DED across the region.
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1. INTRODUCTION
Dry Eye Disease (DED), or keratoconjunctivitis sicca, is a

common ophthalmic condition that results from dysfunction in
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the ocular surface, main lacrimal gland, meibomian glands, or
the  nerves  connecting  these  components,  all  of  which  are
essential  for  maintaining  the  vitality  and  physiological
functions  of  the  ocular  surface  cells  [1].  The  principal
subjective  symptoms  of  DED  include  redness,  burning,
stinging,  foreign  body  sensation,  and  photophobia  [1].
Globally, prevalence rates of DED vary between 5% and 50%
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[2]. This variation is attributed to heterogeneous study popu-
lations,  varied  methodological  approaches,  and  geographical
differences [1]. In the Middle East, epidemiological data on the
prevalence of DED are scarce, but prevalence rates have been
reported to be 8.7% in Iran [3] and 59% in Jordan [4]. In Saudi
Arabia, dry eye symptoms were reported in 32.1% of an adult
population [5].

Quality  of  life  can  be  significantly  impaired  in  patients
with DED. Everyday activities associated with vision that are
commonly affected by the disease include reading, computer
use,  professional  work,  watching  television,  and  driving  [6].
Depression  as  a  result  of  impaired  quality  of  life  has  been
reported  in  patients  with  DED  [7].  The  economic  burden  of
DED is high, with an estimated direct cost of $3.84 billion per
year in the United States of America. Once indirect costs are
also  included,  such  as  loss  of  work  productivity,  the  overall
cost is approximated to be $55.4 billion [8].

Local  challenges  relating  to  DED  in  the  Middle  East
include  poor  patient  education  concerning  DED,  lack  of  a
proper  general  practitioner  system,  irregular  follow-up,  high
rates of refractive eye surgery, high rates of contact lens wear,
and environmental factors. Environmental factors particularly
relevant  in  this  region  include  air-conditioned  environments,
much time spent indoors, low humidity, fine particulate matter
in  the  air  (“PM2.5”),  excessive  electronic  device  use,  and
corrosive salts in the air due to proximity to the sea. In order to
improve patient outcomes and provide a framework for clinical
decisions  relating  to  the  management  of  DED  across  the
Middle  East  region,  a  group  of  experts  met  to  establish
consensus  on  a  number  of  statements.

2. MATERIALS AND METHODS

The  Delphi  technique  was  used  to  gain  consensus  on
recommendations relating to the management of DED from a
panel of experts. Here, a modified Delphi process comprised 2
rounds  of  the  survey  followed  by  a  face-to-face  meeting.  In
round 1, experts were asked to complete a survey relating to
current practice patterns and clinical experience of DED patient
management, including diagnosis and classification, treatment,
and  clinical  practice  challenges.  Survey  questions  were
designed  based  on  information  gathered  from  the  literature.
The information gathered formed the basis for the structured
consensus recommendation statements created for round 2.

In  round  2,  experts  were  asked  to  independently  rank  a
total  of  23  consensus  recommendation  statements  across  4
areas  using  a  4-point  scale  (“strongly  agree,”  “agree,”
“disagree,”  and  “strongly  disagree”)  with  the  option  for
“neither  agree  or  disagree.”

The  expert  panel  consisted  of  8  ophthalmologists  within
the Middle East, each with at least 10 years of clinical practice
experience.

The  process  took  place  over  the  course  of  3  months.
Following the establishment of the expert panel, members were
asked to complete the first round of the survey. Following this
round, Dr. Osama Giledi drafted initial consensus statements,
which were circulated to the other members of the expert panel
for voting. Following voting, a face-to-face meeting was held.

The  expert  panel  reviewed  the  responses  to  the  survey  and
amended  statements  as  required.  Amended  statements  were
then re-circulated for a final round of voting to give the final 23
consensus recommendations. The percentage of consensus was
calculated for each statement.  The Consensus was reached if
75%  or  more  of  the  panel  responded  “strongly  agree”  or
“agree”  to  a  particular  statement.

The  consensus  was  endorsed  by  the  Emirates  Society  of
Ophthalmology.

3. RESULTS

3.1. Pathophysiology

The expert panel fully agreed (100% consensus) with the
Tear  Film  and  Ocular  Surface  Society  (TFOS)  Dry  Eye
Workshop (DEWS) II  definition of DED (Table 1),  which is
commonly referred to in clinical practice.

Table 1. Statements on pathophysiology.

Statement %
Consensus

1.1 Dry eye is a multifactorial disease of the ocular
surface characterized 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 abnormalities play etiological roles

(DEWS II definition)

100

3.2. Diagnosis

The expert panel agreed with all statements relating to the
diagnosis  of  DED  (Table  2)  and  confirmation  of  diagnosis
(Table 3). The panel also highlighted that the duration of signs
and  symptoms  must  be  ascertained  for  correct  diagnosis.
Further  more,  confirmation  of  diagnosis  involves  an  eyelid

Table 2. Statements on diagnosis.

Statement %
Consensus

2.1 Recording a detailed patient history is key to
understanding the etiopathological features of DED

as several conditions are known to mimic DED

100

2.2 The subjective symptoms of dry eye include
redness, burning, stinging, foreign body sensation,

and/or photophobia
100

2.3 Evaluating the eyelids, tear film and meniscus,
cornea, meibomian glands, conjunctiva, lid closure
during blinking, blink rate, and ocular surface are

necessary to confirm a DED diagnosis

100

2.4 Homeostasis markers like tear break-up time (<10
s), corneal spots (>5), and fluorescein staining are

essential for the diagnosis of DED, to assess disease
severity and ocular surface condition, and to

differentiate between types of DED

100

2.5 Assessing risk factors of DED is essential to
determining the appropriate treatment strategy 100

2.6 DED is commonly observed in patients with poorly
controlled diabetes, disruptive sleep patterns, post
corneal refractory surgery, extended use of topical
glaucoma treatments, acne rosacea, and systemic

autoimmune diseases

100
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examination,  specifically  looking  for  blepharitis,  chalazion,
trichiasis, meibomian gland status, and abnormalities of the lid
and lid margin.

DED  is  associated  with  a  number  of  conditions,  as
mentioned in statement 2.6, which the advisors agreed should
be managed alongside the management of DED according to

Table 4.

The advisors agreed that assessing risk factors for DED is
essential  to  determining  the  appropriate  treatment  strategy.
Risk factors particularly relevant in the Gulf region are shown
in Fig. (1).

Table 3. Statements on confirming diagnosis.

Statement % Consensus
Patients with two or more of the following will confirm a diagnosis of dry eye: -

3.1 Tear break-up time of <10 s 100
3.2 Tear meniscus height of <0.5 mm 87.5
3.3 Tear secretion of <5 mm using the Schirmer-I test method 100
3.4 Due to the large inter- and intra-individual differences observed with the Schirmer-I test, evaluation using this method is difficult

and is, therefore, not recommended to confirm a diagnosis of DED, but can be used as supplementary testing 87.5

3.5 Meibomian gland orifices are obstructed with a cloudy, granular, or solid secretion that can only be expressed by exerting
considerable pressure on the lower lid; or unable to secrete meibum 75

3.6 Damage to the ocular surface can be observed using fluorescein staining of the cornea (>5 spots) and conjunctiva (>9 spots), and
lid margin (≥2 mm length and ≥25% width) 100

Fig. (1). The Gulf dry eye story. A combination of indoor, outdoor, and constitutional factors leading to DED.

Table 4. Conditions associated with dry eye disease.

Conditions Management Advice
Glaucoma Change to preservative-free drops; consider control of glaucoma with

laser or surgery if DED worsens due to medication
Discuss with the glaucoma specialist

Diabetes mellitus (DM) Improve DM control; more artificial tears; avoid scratch of the corneal
surface during any procedure

DM control

Sleep disorders Dry eye can disrupt sleep; less sleep increases dry eye symptoms.
Patients with oxygen or positive airway pressure face masks during

sleep must ensure appropriate fitting of the face mask to avoid oxygen
blowing into the eyes

Avoid caffeine at night. Use a blue light filter
in devices at night. Ensure appropriate face

mask fitting. Patients should use thick
lubricants at bedtime, consider taping lids

closed during sleep, and avoid exposure to air-
conditioner airflow and ceiling fans while

asleep
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Conditions Management Advice
History of ocular/corneal

refractive surgery
Treat dry eye; use cyclosporine to promote recovery; punctal plugs Tends to improve within 1 year of surgery

Systemic autoimmune
disease

Systemic medication to control; systemic autoimmune disease; punctual
plugs; autologous serum

Also monitor with a rheumatologist

Acne rosacea Treat meibomian gland dysfunction; doxycycline or azithromycin;
eyelid hygiene; steroids

See dermatologist

It is also important to consider differential diagnoses that
may  have  similar  signs  and  symptoms  to  DED  but  do  not
respond to DED treatment (Table 5). The advisors agreed that
the  consequences  of  incorrect  diagnosis  could  be  significant
and  include  irreversible  vision  loss,  prolonged  patient
symptoms  and  worsening  of  DED,  inefficient  treatment  and
wasted resources, reduced patient satisfaction, and effects on
the accuracy of refraction.

3.3. Treatment

The expert  panel  fully  agreed  with  all  statements  (100%
consensus) relating to treatment of DED (Table 6).

As agreed in statement 4.3, treatment approaches should be
based on etiology, if  known. These treatment approaches are
shown in Fig. (2).

Table 5. Differential diagnoses.

Differential Diagnosis
Allergy

Contact lens intolerance
Conjunctivochalasis

Cicatrizing conjunctivitis
Superior limbic keratoconjunctivitis

Keratoneuralgia
Recurrent corneal erosion syndrome

Limbal stem cell deficiency
Trichiasis and eyelid abnormality / graft versus host disease

Fig. (2). Algorithm for management of dry eye disease based on etiology (adapted from [9 - 12]).
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Table 6. Statements on treatment.

Statement % consensus
4.1 The impact of dry eye disease on the quality of life of patients should be taken into consideration while managing DED 100
4.2 The top three factors influencing treatment selection are disease severity, treatment efficacy, and etiology of DED 100
4.3 Treatment approaches should be categorized by etiology (if known) 100
4.4 Ocular surface lubricants are the mainstay of treatment for dry eye disease 100
4.5 Presence of osmoprotectant in the formula would help address a key etiology in DED 100
4.6 Topical cyclosporine in conjunction with a short course of topical steroids is selected as a treatment for patients with severe

punctate surface staining, meibomian gland dropout, moderate to a severe reduction in tear break-up time, and/or in whom ocular
surface lubricants have not improved the symptoms

100

4.7 A short course of topical steroid is advised with close monitoring 100
4.8 Punctal plugs can be selected as a treatment for patients with moderate to severe dry eye with aqueous deficiency 100
4.9 An objective improvement is considered when there is an increase in the tear break-up time, reduction in the number of corneal

spots and conjunctival spots, and normal tear production 100

4.10 A subjective improvement is considered when there is less dependence on ocular surface lubricants, vision quality, and
amelioration of symptoms 100

4. DISCUSSION

4.1. Pathophysiology

The expert  panel  agreed  with  the  DEWS II  definition  of
DED [13]. However, it is acknowledged that clinical practice
often differs from published guideline recommendations for a
number  of  reasons,  including  access  to  certain  medications,
factors  specific  to  climate  or  environment,  and  patient
preference  [14].  Nevertheless,  the  DEWS  definition
incorporates  the  most  relevant  features  of  the  disease  and
provides  the  most  useful  description  for  guiding  clinical
practice.

4.2. Diagnosis

The expert  panel  agreed that  recording a detailed patient
history is key to understanding the etiopathological features of
DED.  This  includes  recording  subjective  symptoms  like
redness,  burning,  stinging,  foreign  body  sensation,  and
photophobia, which are commonly reported symptoms of DED
[10]. In order to standardize the recording of such symptoms
and their impact, patient questionnaires have been developed,
including  among  others  the  5-item  Dry  Eye  Questionnaire
(DEQ-5) [15], the Ocular Surface Disease Index (OSDI) [16],
and  the  Impact  of  Dry  Eye  on  Everyday  Life  (IDEEL)  [17].
The  DEQ-5  is  shown  in  the  Supplementary  File  with  some
additional questions proposed by the expert panel to enhance
the physician’s understanding of a patient’s symptoms.

Furthermore, it is important to document factors that may
predispose one to DED. The panel agreed that it is essential to
assess  risk  factors  to  determine  an  appropriate  treatment
strategy for DED. The risk factors with the strongest evidence
for an association with DED are older age and female sex [2].
There is some evidence for an association between DED and
time  spent  in  low  humidity  environments,  including  air-
conditioned or  dusty environments  [18,  19].  Blinking rate  or
partial  blinking  are  also  important  risk  factors  that  are
commonly monitored in clinical practice [20, 21]. Laser in situ
keratomileusis eye surgery is widely known to cause symptoms
of dry eye 3 to 6 months following surgery, but this is thought
to be transient [22]. Furthermore, the prevalence of DED was

found to be higher in individuals wearing contact lenses and in-
office  workers  using  computer  screens  [23].  The  use  of
antihistamines  and  antidepressants  has  also  been  shown  to
increase  the  risk  of  dry  eye  [24].  Conditions  such  as
autoimmune disease and thyroid disease are also risk factors
for the disease [25, 26]. Finally, menopause hormone treatment
and cigarette smoking have also been associated with a greater
risk of developing dry eye [24, 27, 28].

The panel agreed that confirmation of diagnosis involves
tear  film  assessment,  to  include  tear  break-up  time  (TBUT),
tear  meniscus  height,  and  tear  secretion  assessed  using  the
Schirmer-I  test  [29].  TBUT  is  the  most  commonly  used
measure  of  tear  film  stability,  measuring  the  time  between
blinking and break in the tear film [29]. A rapid (< 10s) TBUT
may  indicate  DED  [10].  Fluorescein  staining  of  the  cornea,
conjunctiva,  and  the  ocular  surface  is  used  to  visualize  the
damage  to  the  ocular  surface.  Disruption  in  the  cells’  tight
junctions or surface glycocalyx enables damaged cells to take
up the stain [30]. Meibomian gland morphology is assessed by
meibography (if available), and meibum gland secretion is also
assessed to confirm the diagnosis [31]. Finally, blinking and lid
closure  are  analysed  [29].  Reduced  time  between  blinks  or
incomplete  blinking  are  frequently  observed  in  patients  with
DED [32]. The expert panel agreed that homeostasis markers
like TBUT, corneal spots, and fluorescein staining are essential
for diagnosis and assessing disease severity and ocular surface
condition as well as differentiating between types of DED.

DED is associated with a number of conditions, which the
advisors agreed should be managed alongside the management
of  DED.  Glaucoma and  DED are  commonly  found  together,
although the relationship is  not  thought  to be causative [33].
However, glaucoma medications, which contain preservatives,
are thought to cause DED [34]. Poorly controlled diabetes has
been  associated  with  DED,  with  DED  showing  a  significant
correlation with proliferative diabetic retinopathy [35]. Sleep
disorders are thought to result from distress and pain caused by
the symptoms of DED, which results in difficulty in sleeping as
well as depression [36]. Additionally, the reverse relationship
is observed, with “floppy eyelids,” use of continuous positive
airways pressure treatment, and ocular surface exposure being
associated with sleep apnea and resulting in symptoms of DED
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[37,  38].  Sleeping  with  eyes  partially  open,  known  as
lagophthalmos or “gazelle sleep”, can also lead to DED [39].
Dry  eye  is  commonly  associated  with  ocular  or  corneal
refractive  surgery,  which  is  thought  to  result  from  corneal
nerve  disruption  during  the  procedure  [40].  Systemic
autoimmune  diseases,  including  Sjögren’s  syndrome  [41],
multiple  sclerosis  (MS)  [42],  and  Graves  disease  [43],  are
associated  with  DED.  Sjögren’s  syndrome  involves  salivary
and lacrimal gland impairment, resulting in dry eyes and mouth
[41]. In MS patients, motor control of the eyelids is impaired,
leading  to  reduced  tear  production  [42].  In  Graves  disease
patients,  it  is  thought  that  meibomian  and  lacrimal  gland
dysfunction  as  well  as  mechanical  eyelid  impairment
contribute to DED [44]. Acne rosacea is also associated with
DED,  with  meibomian  gland  dysfunction  being  prevalent  in
these patients [45]. Management of patients and their comorbid
condition(s) is vital for appropriate management of DED.

4.3. Treatment

The  expert  panel  agreed  that  the  impact  of  DED  on  the
quality  of  life  of  patients  should  be  taken  into  consideration
when managing the  disease.  DED has  been shown to  have a
heavy impact on a person’s quality of life. Everyday activities
associated  with  vision  that  are  commonly  affected  include
reading, computer use, professional work, watching television,
and driving [6]. DED has also been linked to depression and
anxiety,  resulting  from  impaired  quality  of  life  [46].
Approximately  13.7%  of  patients  with  DED  reported
depression,  compared  with  8.6%  of  control  subjects  without
DED [7]. Suicidal ideation has also been reported in patients
suffering from the disease [47].

Physicians  treating  DED  advocate  for  the  principle  of
treating  the  patient  in  a  comprehensive  way,  taking  into
account symptoms as well as pathophysiology [9]. The expert
panel agreed that the main three factors influencing treatment
decision  making  are  the  severity  of  the  disease,  treatment
efficacy,  and  disease  etiology.  Other  contributing  factors
influencing treatment selection include diagnosis of Sjögren’s
syndrome, use of artificial tears, access to reimbursement, cost
of treatment, compliance, socioeconomic status, distance from
the  treatment  center,  and  patient  age.  Disease  severity  is
considered by many to be the most significant factor affecting
treatment strategy for DED [48]. However, the assessment of
disease  severity  is  challenging,  resulting  from  discordance
between signs and symptoms and severity as well as types of
disease  and  lack  of  standardisation  in  the  assessment  of
severity [49]. Classification of DED etiology serves to guide
appropriate  diagnosis  and  treatment  of  the  disease,  but
overlapping types and subtypes have proved problematic with a
potential  for  misdiagnosis  [13].  While  the  TFOS  DEWS  II
presents aqueous-deficient and evaporative types of DED [50],
here we present treatment options based on meibomian gland
dysfunction as well as immunogenic/connective tissue, specific
or iatrogenic conditions.

The  main  treatment  options  for  DED  include  artificial
tears, topical cyclosporine, topical steroids, and punctual plugs.
Ocular  surface  lubricants  are  the  mainstay  of  treatment  for
DED,  as  agreed  by  the  expert  panel.  These  lubricants  have

been shown to be safe and effective for the treatment of DED,
with  few  side  effects  [51].  Side  effects  can  include  vision
blurring,  foreign  body  sensation,  and  discomfort  [51].  The
panel further agreed that the presence of an osmoprotectant in
the  formula  would  help  address  a  key  etiology  in  DED.
Osmoprotectants  protect  cells  from  damage  resulting  from
osmotic  stress  by  suppressing  matrix  metalloproteinases
(MMPs) and mitogen-activated protein kinases [52,  53].  The
efficacy  and  safety  of  hyaluronic  acid  combined  with  the
osmoprotectant  trehalose  were  assessed  in  a  phase  3
randomized control trial; patient satisfaction was greater than
with hyaluronic acid alone [54].

The panel agreed that topical cyclosporine in conjunction
with a short course of topical steroids is selected as a treatment
for patients with a punctate surface staining, meibomian gland
dropout, moderate to severe reduction in TBUT, or for whom
ocular surface lubricants have not improved symptoms. Topical
cyclosporine reduces ocular inflammation and tear osmolarity,
with  reduced  lymphocyte  activation  in  both  Sjögren’s
syndrome  and  non-Sjögren’s  syndrome  patients  [55].  A
randomized control trial demonstrated that 0.5% cyclosporine
A reduced ocular  dryness and foreign body sensation after  8
weeks and improved corneal staining and Schirmer test after 4
weeks  in  moderate  to  severe  cases  of  DED,  compared  with
vehicle  [56].  Meta-analysis  of  data  from  18  randomized
controlled  trials  evaluated  the  efficacy  and  safety  of
cyclosporine  A  in  the  treatment  of  DED;  100%  of  studies
showed  improvement  in  patient  symptoms,  72%  showed
improvement in tear function, and 53% showed reduced ocular
surface damage [57].

Topical  steroids,  such  as  methylprednisolone,
fluorometholone,  loteprednol  etabonate,  prednisolone,  and
dexamethasone,  have  been  shown  to  be  effective  in  the
treatment  of  DED  [9].  Methylprednisolone  reduced  corneal
fluorescein  scores  by  2.6  points,  and  57%  of  patients  had
complete  symptom relief  following 2 weeks of  treatment  for
DED  [58].  Patients  pre-treated  with  loteprednol  etabonate
(0.5%)  showed  improvements  in  OSDI,  Schirmer  test,
fluorescein  staining,  and  lissamine  staining  [59].
Dexamethasone,  0.01%  treatment,  resulted  in  a  complete  or
moderate reduction in symptoms in 65% of patients refractory
to  conventional  treatments  [60].  A  28-day  course  of  0.1%
prednisolone significantly reduced symptoms scores and nerve
growth  factor  expression  compared  with  hyaluronic  acid  in
patients with DED [61]. After 8 weeks, fluorometholone 0.1%
treatment  improved  corneal  fluorescein  staining,  OSDI,
conjunctival  goblet  cell  density,  and severity  of  conjunctival
congestion in patients with DED [62]. However, long-term use
of topical steroids poses a risk to the patient, with the risk of
developing cataracts,  high intraocular pressure, and infection
[9, 58]. The expert panel recommended that a short course of
topical steroid is advised with close monitoring.

The panel agreed that punctal plugs could be selected as a
treatment  for  patients  with  moderate  to  severe  DED  with
aqueous deficiency. Punctal plugs, inserted into the tear ducts,
are effective in improving visual acuity in DED patients [63].
However,  side  effects  associated  with  punctal  occlusion
include  foreign  body  sensation,  epiphora,  plug  loss,  and
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irritation  of  the  eye  [64].  Further  potential  treatment  options
include biologics and non-steroidal anti-inflammatory drugs.

Patient response to treatment should be monitored closely.
The  expert  panel  agreed  that  an  objective  improvement  is
considered when there is an increase in TBUT, reduction in the
number  of  corneal  and  conjunctival  spots,  and  normal  tear
production.  Furthermore,  a  subjective  improvement  is
considered  when  there  is  less  dependence  on  ocular  surface
lubricants,  improved  vision  quality,  and  amelioration  of
symptoms. Additionally, improvement may be observed using
Schirmer’s test, OSDI, or MMP-9.

Limitations  to  this  study  include  the  small  number  of
ophthalmologists  from  which  consensus  was  gained.
Nevertheless, the participants in this consensus are key opinion
leaders  within  the  ophthalmology  field.  Therefore  their
opinions and best practices are of value to the region for the
provision of a framework for clinical decisions.

CONCLUSION

In  summary,  a  group  of  8  ophthalmologists  within  the
Middle East, with significant clinical practice experience, have
reached  a  consensus  on  statements  relating  to  the
pathophysiology,  diagnosis,  treatment,  and  management  of
DED using a modified Delphi technique. Such consensus will
serve to provide a framework for clinical decisions relating to
the management of DED across the region.
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