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Purpose: Dry eye disease (DED) is one of the most common ophthalmic disorders.
Pathogenesis of the disease includes inﬂammation of the ocular surface and lacrimal gland.
Two anti-inﬂammatory prescription treatments are currently available: cyclosporine ophthalmic emulsion 0.05% (CYC) and liﬁtegrast 5% ophthalmic solution (LIF). The objective of
this survey-based study was to assess physician satisfaction with CYC and LIF for the
treatment of DED.
Methods: Physicians currently treating DED patients with CYC or LIF were asked to rate
the experiences of their patients currently or formerly using CYC and LIF, and their own
perspectives on the two treatments.
Results: Twenty-one physicians participated in the survey, providing responses on behalf of
210 patients. Overall, physicians reported low levels of satisfaction with onset of action of
CYC and LIF, and fewer than half considered either drug to be effective in managing
symptoms or improving patient quality of life (QoL). Burning sensation and dysgeusia
were the most frequently reported side effects. Onset of action and effectiveness after
onset were the main switching drivers. Although two-thirds of physicians were satisﬁed
with the overall effectiveness of CYC and LIF, all physicians agreed that more DED
treatment options are needed, with >50% strongly agreeing.
Conclusion: Physicians perceived a gap in DED management with currently available
topical anti-inﬂammatory agents. Although satisfaction with CYC and LIF was high, few
physicians considered these medications to be effective in managing symptoms or improving
QoL.
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Dry eye disease (DED) is a complex, chronic, and progressive condition of the
ocular surface. Its pathogenesis includes inﬂammation of the ocular surface and
lacrimal gland. Thus, anti-inﬂammatory treatment is often required. In the United
States (US), DED is estimated to affect 16.4 million adults,1 Currently, two
products have been approved by the US Food and Drug Administration to treat
DED: cyclosporine ophthalmic emulsion 0.05% (CYC) in 2003, and liﬁtegrast 5%
ophthalmic solution (LIF) in 2016.2–4 CYC is indicated for increasing tear production, while LIF is for the treatment of signs and symptoms of DED.3,4 Both drugs
are discussed as treatment options in the 2019 American Academy of
Ophthalmology guidelines for managing patients with DED.5
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Despite its frequent use, few studies have speciﬁcally
evaluated the physician experience with CYC and LIF.6–10
Overall, physicians have reported mixed opinions on the
efﬁcacy of CYC and LIF for the management of DED. In
two Phase III clinical trials, the investigators’ evaluation
of global patient response to treatment with CYC was not
signiﬁcantly better than with vehicle alone.6 At the
6-month follow-up visit, 68.5% of patients treated with
CYC and 63.0% of patients in the vehicle group had
a slight response or better. No case of treatment success
(deﬁned as a global evaluation of ≥90% improvement) was
reported in either group.
In a retrospective chart review of 35 patients who had
a repeat trial of CYC after previously discontinuing treatment within 12 weeks, physicians reported that clinical
beneﬁt was achieved in 80% of patients and 43% persisted
with CYC beyond 1 year of treatment.7 In a larger US
survey of 100 eye care providers, 42.1% of respondents
(40/95) reported that CYC treatment failed in 40% or more
of their patients with DED; four respondents (4.2%)
reported an 80–100% failure rate.8 More recently,
a survey of key stakeholders across the 28 European
Union members (75 ophthalmologists) reported that the
majority of health care providers had a positive perception
of the efﬁcacy and safety of cyclosporine A formulations
for the treatment of DED.9 Finally, a survey of 76 ophthalmologists reported that 28% of respondents desired better
anti-inﬂammatory activity than is currently offered by
CYC and LIF.10
There is a paucity of data from the physician perspective on quality of life (QoL) outcomes, despite the welldocumented impact of dry eye symptoms on patients’
everyday activities, such as using a computer, reading,
and driving, and the known detrimental impact of DED
on work productivity.11–13 The primary objectives of this
study were to evaluate physicians’ perspectives and satisfaction with CYC and LIF in terms of efﬁcacy, tolerability,
and impact on patient QoL, as well as to identify the main
reasons of switching.

Materials and Methods
Study Design
This was a cross-sectional survey study conducted
between October 2018 and January 2019 across 20 centers
in the US. A recruitment target of 20 physicians was set,
with the aim of obtaining responses pertaining to 200
patients diagnosed with DED. Physicians were eligible to
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participate in the survey if they were currently treating
patients with DED using CYC or LIF and had switched
patients from CYC or LIF to other drugs within the past 6
months. Participating physicians were able to access the
surveys via a secure web-based link and could complete
them in intervals to lessen the burden of fatigue. The
physician survey was developed with clinical experts.
This study was Health Insurance Portability and
Accountability Act (HIPAA) compliant, approved by an
institutional review board (Sterling Institutional Review
Board, Atlanta, Georgia), and conducted in accordance
with the Declaration of Helsinki.

Survey
A two-part survey was developed to elicit physicians’
perspectives on CYC and LIF as treatments for DED and
the experiences of their patients currently or formerly
using either drug (Table 1). In Part 1, physicians were
asked to complete a minimum of 10 patient questionnaires,
rating their experiences with 5 CYC users and 5 LIF users.
Of the 5 patients in each drug group, 1 or 2 were required
to be patients recently switched from CYC or from LIF.
Physicians were asked to rate the experiences of their
patients in terms of 19 items over four domains: 1) satisfaction (onset of action, effectiveness of the drug after
onset of action, ease of use), 2) frequency of side effects
(burning sensation, itching, dysgeusia, blurred vision, discharge), 3) limited activities (reading, driving, working on
computer, watching TV, work productivity, social activities), and 4) reasons for switching (inability to relieve dry
eye symptoms, onset of action, effectiveness of the drug
after onset, ease of use, limited activities). Each item was
assessed on a 5-point scale.
In Part 2, physicians were asked to rate their own experiences with CYC and LIF more generally, in terms of 17 items
over four domains: 1) satisfaction (stimulating tear production,
lubricating/hydrating ocular surface, onset of action, effectiveness of the drug after onset of action), 2) objective measures of
treatment success (increase in tear ﬁlm break up time [TBUT],
reduction in corneal/conjunctival staining, increase of
Schirmer test score, increase in tear meniscus height), 3) effectiveness (managing the symptoms of dry eye, improving ocular surface integrity, improving patient QoL, improving
contact lens tolerance), and 4) side effects (burning sensation,
itching, dysgeusia, blurred vision, discharge). All items were
assessed on a 5-point scale. One additional item asked physicians to respond to the question, “do you think more prescription treatment options are needed for the management of dry
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Table 1 Survey Design
Domain

Items

5-Point Scale

Modiﬁed 3-Point Scale

1. Somewhat or very dissatisﬁed

Part 1: Physician Responses on the Patient Experience
I. Satisfaction

1. Onset of action

1. Very dissatisﬁed

2. Effectiveness of the drug after onset

2. Somewhat dissatisﬁed

2. Neither satisﬁed nor dissatisﬁed

3. Ease of use

3. Neither satisﬁed nor dissatisﬁed

3. Somewhat or very satisﬁed

4. Somewhat satisﬁed
5. Very satisﬁed
II. Side effectsa

1. Burning sensation

1. Always

1. Always or usually

2. Itching

2. Usually

2. Sometimes

3. Altered sensation of taste

3. Sometimes

3. Rarely or never

4. Blurred vision

4. Rarely

5. Discharge

5. Never

III. Limited

1. Reading

1. Always

1. Always or usually

activitiesb

2. Driving

2. Usually

2. Sometimes

3. Working on computer

3. Sometimes

3. Rarely or never

4. Watching TV

4. Rarely

5. Work productivity

5. Never

6. Social activities
IV. Switch reasons

1. Inability to relieve dry eye symptoms

1. Insigniﬁcant

1. Insigniﬁcant or somewhat

2. Onset of action

2. Somewhat signiﬁcant

insigniﬁcant

3. Effectiveness of the drug after onset

3. Signiﬁcant

2. Signiﬁcant

4. Ease of use

4. Highly signiﬁcant

3. Highly or very highly signiﬁcant

5. Side effect proﬁle

5. Very highly signiﬁcant

6. Limited visual tasking activities while on
medication
Part 2: Physicians’ Overall Perspectives on CYC and LIF
I. Satisfaction

1. Somewhat or very dissatisﬁed

1. Stimulating tear production

1. Very dissatisﬁed

2. Lubricating and hydrating ocular surface

2. Somewhat dissatisﬁed

2. Neither satisﬁed nor dissatisﬁed

3. Onset of action

3. Neither satisﬁed nor dissatisﬁed

3. Somewhat or very satisﬁed

4. Effectiveness of the drug after onset

4. Satisﬁed
5. Very satisﬁed

II. Treatment

1. Increase in tear ﬁlm break up time

1. None of the patients

1. None or 25% of the patients

successc

2. Reduction in corneal/conjunctival staining

2. 25% of the patients

2. 50% of the patients

3. Increase of Schirmer test score

3. 50% of the patients

3. 75% or all of the patients

4. Increase in tear meniscus height

4. 75% of the patients
5. All of the patients

III. Effectiveness

1. Managing the symptoms of dry eye

1. Not at all effective

1. Not at all or not so effective

2. Improving ocular surface integrity

2. Not so effective

2. Somewhat effective

3. Improvement of dry eye patient’s QoL

3. Somewhat effective

3. Very or extremely effective

4. Helping patients tolerate contact lens

4. Very effective
5. Extremely effective

IV. Side effects

1. Burning sensation

1. All of the patients

1. None or 25% of the patients

2. Itching

2. 75% of the patients

2. 50% of the patients

3. Altered sensation of taste

3. 50% of the patients

3. 75% or all of the patients

4. Blurred vision

4. 25% of the patients
5. None of the patients

5. Discharge
a

b

Notes: Physicians were also able to specify other side effects not listed. If the physician believed an activity was not applicable to the patient a rating of zero (“Not
applicable”) was entered. cIf the physician did not perform an assessment, a rating of zero (“Not performed”) was entered.
Abbreviations: CYC, cyclosporine ophthalmic emulsion 0.05%; LIF, liﬁtegrast 5% ophthalmic solution; QoL, quality of life.
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eye?” Responses were rated on a 5-point scale from 1
(strongly disagree) to 5 (strongly agree). Physicians were
required to obtain written informed consent from their patients
before including their experiences in the study.

Analysis
Responses on the 5-point scale were converted to a 3-point
scale by combining the two most favorable categories and
the two least favorable categories. Outcomes were
reported descriptively. Continuous measures were presented as means and standard deviations (SD); categorical
measures were presented as counts and percentages.

Results
A total of 21 physicians participated in the study, including
13 general ophthalmologists, four optometrists, and four
corneal specialists. Thirteen physicians (62%) reported treating an average of 50–100 patients with DED each month,
and two (10%) reported treating >100. Overall, six physicians (29%) reported that >50% of their patients were currently being treated with CYC; for LIF, only one physician
reported current use in >50% of patients (data not shown). In
Part 1 of the study, physicians provided responses for 210
patients, including 75 current CYC users, 75 current LIF
users, 30 patients switched from CYC to LIF, and 30
patients switched from LIF to CYC (Table 2). Current
CYC users were slightly older than current LIF users (49%

were aged ≥60 years compared with 40% for LIF), and had
a longer duration on their current treatment (43% had been
using CYC for >12 months, compared with 28% for LIF).

Part 1: Physician Responses on Behalf of
Patients
Treatment satisfaction was lowest for onset of action:
physicians were satisﬁed (“somewhat satisﬁed” or “very
satisﬁed”) with time to onset of action in only 37% of their
patients currently using CYC (n=28) and 65% of their
patients currently using LIF (n=49) (Figure 1A).
Physicians were satisﬁed with the ability of CYC and
LIF to manage DED after onset of action in ≥75% of
current users (n=56 and n=58 for CYC and LIF, respectively). Satisfaction with ease of use was 67% for current
CYC users (n=50) and 60% for current LIF users (n=45).
Across the majority of activity limitation categories,
physicians reported that >50% of current users of CYC
and LIF were “rarely” or “never” limited by dry eye
symptoms while on medication. The two exceptions were
both among current CYC users: physicians reported that
reading and working on the computer were “rarely” or
“never” limited in only 37% (n=28) and 47% (n=35) of
current CYC users, respectively.
Burning sensation was the side effect most commonly
observed by treating physicians: 27% of current CYC users
(n=20) and 13% of current LIF users (n=10) “always” or

Table 2 Demographics of Patients Included in Physician Responses
Patient

Current CYC User

Current LIF User

Switched from CYC

Switched from LIF

Characteristics

(N=75)

(N=75)

(N=30)

(N=30)

Age group, n (%)
Mean ± SD

58.2 ± 15.76

55.54 ± 15.22

57.03 ± 12.85

55.77 ± 13.38

≥18 and <40

10 (13)

14 (19)

4 (13)

5 (17)

≥40 and <60
≥60

28 (37)
37 (49)

31 (41)
30 (40)

15 (50)
11 (37)

12 (40)
13 (43)

Female

64 (85)

61 (81)

23 (77)

19 (63)

Male

11 (15)

14 (19)

7 (23)

11 (37)

Gender, n (%)

Duration on Current Treatment, n (%)
<1 month

7 (9)

3 (4)

7 (23)

8 (27)

1–3 months

6 (8)

10 (13)

11 (37)

11 (37)

4–6 months
7–12 months

14 (19)
16 (21)

21 (28)
20 (27)

12 (40)
–

11 (37)
–

>12 months

32 (43)

21 (28)

–

–

Abbreviations: CYC, cyclosporine ophthalmic emulsion 0.05%; LIF, liﬁtegrast 5% ophthalmic solution; SD, standard deviation.
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Figure 1 Physician responses on the patient experience with current users of CYC and LIF. (A) Percentage of patients for whom physicians reported being “somewhat
satisﬁed” or “very satisﬁed” with the treatment; (B) Percentage of patients for whom physicians reported that the patient “always” or “usually” experience side effects on
current treatment. *No response was provided by physicians for 2 patients in the current CYC user group and 2 patients in the current LIF user group.
Abbreviations: CYC, cyclosporine ophthalmic emulsion 0.05%; LIF, liﬁtegrast 5% ophthalmic solution.

“usually” experienced a burning sensation upon instillation
of the medication (Figure 1B). Physicians reported that 19%
of LIF current users and 5% of CYC current users “always”
or “usually” experienced dysgeusia. Blurred vision, itching,
or discharge were less frequent (<10%).
For patients who had a recent treatment change from
CYC, physicians reported that onset of action and effectiveness after onset were “very important” or “extremely
important” factors in the decision to switch in more than
half of patients, followed by inability to relieve dry eye
symptoms and limited visual activities (Figure 2). Among
the LIF switchers, effectiveness after onset (40%) tended
to the most important factor followed by limited visual

activities (33%). For both drugs, ease of use and side
effect proﬁle were the least common reasons for switching.

Part 2: Physician Perspectives on CYC
and LIF
Around two-thirds of physicians were “satisﬁed” or “very
satisﬁed” with the ability of CYC and LIF to stimulate tear
production (67% for both drugs) and lubricate and hydrate
the ocular surface (76% for CYC, 71% for LIF) (Figure 3A).
Over 80% of physicians were satisﬁed with the effectiveness
of CYC (81%) or LIF (86%) after onset of action. However,
onset of action was less than satisfactory for both drugs (10%
for CYC, and 48% for LIF).

Figure 2 Percentage of physicians who rated reasons for switching patients from CYC or LIF as “very important” or “extremely important”. *No response was provided in
this category for one patient in the switched from CYC group.
Abbreviations: CYC, cyclosporine ophthalmic emulsion 0.05%; LIF, liﬁtegrast 5% ophthalmic solution.
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Figure 3 Physicians’ overall perspective on CYC and LIF. (A) Percentage of physicians who reported being “satisﬁed” or “very satisﬁed” with the treatment overall; (B)
Percentage of physicians who considered the treatment to be successful in 75% or all of their patients; (C) Percentage of physicians who considered the treatment to be
“very effective” or “extremely effective” overall. *This test was not performed by 12 out of 21 physicians; **This test was not performed by 2 out of 21 physicians.
Abbreviations: CYC, cyclosporine ophthalmic emulsion 0.05%; LIF, liﬁtegrast 5% ophthalmic solution.

CYC was considered to be successful at increasing
TBUT and reducing corneal/conjunctival staining in
≥75% of patients by 24% and 33% of physicians, respectively (Figure 3B). The same responses for LIF were
reported by 29% (n=6) and 38% (n=8) of physicians,
respectively. Among physicians who performed the
Schirmer test (n=9), CYC and LIF were judged to be
successful in increasing the test score in ≥75% of patients
by 22% (n=2) and 44% (n=4) of the physicians, respectively. Among those who measured increase in tear ﬁlm
meniscus height (n=19), CYC and LIF were seen to be
successful in ≥75% of patients by 26% (n=5) and 37%
(n=7) of the physicians.
CYC was considered “very effective” or “extremely
effective” by 33%, 24%, 24%, and 26% of physicians with
respect to managing symptoms of dry eye, managing corneal
staining, improving patient QoL, and improving contact lens
tolerance, respectively (Figure 3C). The corresponding numbers for LIF were 43%, 33%, 33%, and 24%, respectively.
Physicians reported that treatment effectiveness with both
drugs was similar for the aqueous deﬁcient and evaporative
dry eye subtypes (data not shown).
With respect to side effects, burning sensation was the
primary concern among physicians: 43% and 29% in
≥75% of CYC- and LIF-treated patients, respectively.
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Four physicians (19%) reported dysgeusia in ≥75% of
patients treated with LIF, compared with one physician
(5%) reported CYC. For both drugs, only one physician
(5%) reported itching and blurred vision in ≥75% of current users and no physician reported for discharge (data
not shown).
Physicians unanimously agreed that additional prescription treatment options are needed for the management
of dry eye, with 52% (n=11) strongly agreeing.

Discussion
Topical anti-inﬂammatory agents are routinely prescribed
for DED; however, few studies have evaluated the perceptions and experiences of physicians prescribing these treatments. To our knowledge, this cross-sectional study was
the ﬁrst to comprehensively assess treatment satisfaction
and effectiveness, frequency of side effects, and activity
limitations among eye care providers prescribing CYC and
LIF. Although more than two-thirds of physicians were
satisﬁed with the effectiveness of CYC and LIF after onset
of action, including the ability of the drugs to increase tear
production and lubricate and hydrate the ocular surface,
satisfaction with onset of action was low, particularly for
CYC (10%). This may have important implications for
patient adherence and persistence. Although this survey
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did not directly evaluate these outcomes, it is notable that
36% of CYC users and 45% of LIF users had been on their
current treatment for 6 months or less.
Fewer than two in ﬁve physicians considered LIF and
CYC to be successful in ≥75% of patients based on the four
objective measures of treatment success, and fewer than half
considered either treatment to be very or extremely effective
in managing dry eye symptoms and improving QoL. In both
parts of the survey, physician responses were consistent with
the known tolerability issues of CYC and LIF,6,14 with burning sensation being the most frequently encountered side
effect. Dysgeusia has been reported in 14.5% of patients
treated with LIF across ﬁve clinical trials.14 Our results
suggested that the real-world incidence of dysgeusia may
be considerably higher; several physicians reported dysgeusia in ≥75% of their patients.
The growing prevalence and burden of DED, particularly
the potential negative impact of dry eye symptoms on patient
QoL, conﬁrm the condition as a major cause of ocular morbidities. Indeed, dry eye is one of the most common reasons
for patients to visit an eye care specialist seeking treatment.15
Chronic inﬂammation of the ocular surface can be
a consequence as well as a cause of DED. Topical medications
such as CYC and LIF can help to break or slow the selfperpetuating inﬂammatory cycle, but responses are heterogeneous, due in part to the inﬂuence of non-modiﬁable risk
factors for DED such as sex- and age-related changes in
aqueous tear and lipid production.16,17
This study had some limitations. First, there was
potential for selection bias since speciﬁc details of how
the patients were selected by the physicians and the
timing of patient visits were not captured in the survey.
In addition, since the majority of physicians who participated in the survey were ophthalmologists, the sample
may not be representative of the entire population of eye
care professionals with patients who use CYC or LIF.
Second, the deﬁnition, duration, and severity of dry eye
were not assessed and therefore the inﬂuence of severity
on physician experiences was unclear. Third, the number
of physicians included in the study was relatively small
and all responses were subjective. Thus, the generalizability of the responses may be limited. Finally, this was
a descriptive study and therefore no formal comparisons
between the two treatments could be undertaken.

Conclusions
In conclusion, this survey study identiﬁed gaps in the
management of DED as perceived by physicians currently
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using topical anti-inﬂammatory medications in their
patients. Limitations of CYC and LIF include delayed
onset of action, suboptimal symptom relief, and lack of
improvement in patient QoL. There was a strong belief
among physicians that additional treatment options are
needed.
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