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Clinical definition of dry eye disease
John D. Sheppard, MD, MMSc, FACS  

Dry eye disease (DED) stems from dysfunction in the ocu-
lar structures responsible for tear film regulation, includ-
ing the lacrimal glands, meibomian glands, cornea, and 
conjunctiva.1-3 This dysfunction, in effect, leads to tear 
deficiency, eventually resulting in tear film instability and 
hyperosmolarity. The Tear Film and Ocular Surface Soci-
ety (TFOS) classifies DED into 2 main subtypes: aqueous 
deficient (the inability to produce normal tears) and evap-
orative (an increase in tear evaporation) (Figure 1).3 In 
either case, the pathologic changes that develop in DED 
ultimately ignite a vicious chronic inflammatory cycle on 
the ocular surface, causing injury/damage to the associ-
ated epithelial tissue, and impairing the patient’s vision 
and quality of life.1-3

SYMPTOMS, CAUSES, AND RISK FACTORS
Dry eye disease is a common condition capable of causing 
varying degrees of ocular discomfort and visual disability.2 
DED is marked by fluctuations in vision that worsen through-
out the day, with major symptoms including irritation,  
itching, soreness, ocular discomfort, burning, and intermit-
tent blurred vision.1-3,5,6 

Clinicians are encouraged to document a detailed medi-
cal history and work closely with the patient to identify risk 
factors potentially contributing to DED. Nonmodifiable risk 
factors include older age and female sex, both of which play a 
significant role in DED. Modifiable risk factors include auto-
immune disorders such as rheumatoid arthritis (RA) and 
systemic lupus erythematosus. Other conditions that may 

Medscape Disclaimer Statement
Medscape, LLC requires every individual in a position to control educational content to disclose all financial relationships with ineligible 
companies that have occurred in the past 24 months. Ineligible companies are organizations whose primary business is producing, marketing, 
selling, re-selling, or distributing healthcare products used by or on patients. 

All relevant financial relationships for anyone with the ability to control the content of this educational activity have been mitigated. Others 
involved in the planning of this activity have no relevant financial relationships.

FIGURE 1. Classification of DED According to TFOS DEW II Guidance3

Reprinted from The Ocular Surface, 15(3), Craig, J.P., et al. TFOS DEWS II Definition and Classification Report, 276-283, Copyright (2017), with permission 
from Elsevier. TFOS DEW, Tear Film and Ocular Sur face Society Dry Eye Workshop.
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underly DED etiology include ocular allergies and dermato-
logic conditions (eg, ocular rosacea and demodicosis), and 
chronic conditions, such as diabetes (due to diabetic retinop-
athy) and glaucoma (medications for this can worsen DED).1,6 

Exogenous factors and aspects of a patient’s lifestyle, 
such as smoking, multivitamin consumption, chemical 
exposure (eg, 13-cis retinoic acid, polychlorinated biphe-
nyls), and the use of medications including but not limited 
to antihistamines, antidepressants, antianxiety drugs, and 
corticosteroids can increase the risk of developing DED.2,3 
In addition, factors such as computer use, contact lens wear, 
androgen deficiency/hormone replacement therapy, and 
changes in the environment linked to pollution, low humid-
ity, and sick building syndrome can all contribute to DED.2,5,6

Clinicians can ensure and maintain the ocular health 
of high-risk patients by establishing routine screening for 
DED and referring those requiring specialized attention to 
an eye care specialist early on.

Meibomian gland dysfunction (MGD) is considered 
the most common cause of evaporative DED, with signs of 
MGD reported in 70% to 90% of cases.2,3,7-9 Whereas, systemic 
inflammatory disease is a significant cause of aqueous-
deficient DED. Approximately 10% of patients have clini-
cally significant aqueous deficient DED (ie, primary Sjögren 
syndrome).10,11 Among patients with an underlying systemic 
inflammatory disorder, complications associated with severe 
DED include ocular surface keratinization; corneal scarring, 
thinning, or neovascularization; microbial or sterile corneal 
ulceration; and significant loss of vision.2 Awareness of how 

these conditions manifest and their associated complica-
tions can help in making judicious clinical decisions.

USE OF CLINICAL QUESTIONNAIRES
Signs and symptoms of DED often mimic other conditions 
and establishing DED in the primary care setting can be 
challenging. In addition to patient history, the primary care 
clinician (PCC) might consider using clinical questionnaires 
to aid in diagnosis.1,3,4 The Ocular Surface Disease Index 
(OSDI) and the Symptom Assessment in Dry Eye question-
naires (SANDE) can measure ocular surface discomfort 
or vision symptoms linked to DED, evaluate the impact of 
DED on daily functioning, and gauge changes in quality of 
life.4,12 The Dry Eye Questionnaire (DEQ-5) and the Standard 
Patient Evaluation of Eye Dryness (SPEED) tool also add 
insight into the patient’s symptoms and aid in confirming 
DED. Clinicians should note that such validated question-
naires might be ideally administered at the beginning of the 
patient interaction to help establish a diagnosis.4,12  Alterna-
tively, a simplified approach to an ocular review of systems 
may be more feasible. Table 1 summarizes questions clini-
cians may consider helping rule out alternative diagnoses.12

REFERRAL TO SPECIALTY CARE
Although PCCs may offer initial management strategies to 
patients with DED, referral to an eye care specialist may be 
urgently warranted for patients who present with moder-
ate or severe pain, fail to respond to initial therapy, or dis-
play signs of corneal infiltration, ulceration, or vision loss.2 

TABLE 1. Initial Questions for the Differential Diagnosis of DED12

How severe is the eye discomfort? Unless severe, dry eye presents with signs of irritation, such 
as dryness and grittiness rather than ‘pain.’ If pain is present, 
investigate for signs of trauma/infection/ulceration.

Do you have any mouth dryness or enlarged glands? Trigger for Sjögren syndrome investigation

How long have your symptoms lasted & was there 
any triggering event?

Dry eye is a chronic condition, present from morning to evening, 
but generally worse at the end of the day. So, if sudden onset or 
linked with an event, examine for trauma/infection/ulceration.

Is your vision affected and does it clear on blinking? Vision is generally impaired with prolonged staring but should 
largely recover after a blink. A reduction in vision that does not 
improve with blinking, particularly with sudden onset, requires an 
urgent ophthalmic examination.

Are the symptoms or any redness much worse in one 
eye than the other?

Dry eye is generally a bilateral condition, so if symptoms or 
redness are much greater in one eye than the other, detailed eye 
examination is required to exclude trauma & infection.

Do the eyes itch, are they swollen, crusty, or have 
they given off any discharge?

Itching is usually associated with allergies, while a mucopurulent 
discharge is associated with ocular infection.

Do you wear contact lenses? Contact lenses can induce dry eye signs and symptoms and 
appropriate management strategies should be employed by the 
contact lens prescriber.

Have you been diagnosed with any general health 
conditions (including recent respiratory infections) or 
are you taking any medications?

Patients should be advised to mention their symptoms to the 
health professionals managing their condition, as modified 
treatment may minimize or alleviate their dry eye.

Reprinted from The Ocular Surface, 15(3), Wolffsohn, J.S., et al. TFOS DEWS II Diagnostic Methodology report, 539-574, Copyright (2017), with permission 
from Elsevier.
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It is important to highlight the role of the interprofessional 
team in diagnosing and managing DED, as well as the role 
of other specialists in evaluating DED risk due to the num-
ber of comorbidities and medications that may contribute 
to DED. Specialists that may aid in the diagnosis and man-
agement of patients with DED include, but are not limited 
to, psychiatrists, neurologists, rheumatologists, dermatolo-
gists, obstetricians-gynecologists, and pediatricians.1-3 

SPECIALIZED TESTING AND CONFIRMING DED
Specialized testing, including serum biomarker assays and 
computed tomography (CT) or magnetic resonance imag-
ing (MRI) help rule out or identify underlying systemic con-
ditions (eg, Sjögren syndrome, thyroid eye disease, sarcoid-
osis, RA, and ocular mucous membrane pemphigoid).1,2,4,12 

A comprehensive ocular examination evaluates eye 
anatomy, physiology, function, and tear film stability, with 
tests including visual acuity (VA) and distance assessment, 
meibography, and slit-lamp examination (biomicroscopy). 
Additional tests may measure lacrimal gland function, tear 
osmolarity, or matrix metalloproteinase-9 (MMP-9), an 
ocular surface inflammatory biomarker. The Schirmer test 
assesses quantitative aqueous tear production. Measure-

ment of tear breakup time (TBUT) measures tear film insta-
bility and rapid breakup, which are hallmarks of evapora-
tive dry eyes. Specific methods can also be used to detect 
tear film or ocular surface abnormalities. The fluorescein 
dye test/tear function index detects punctate epithelial 
erosions on the ocular surface. Once a diagnosis of DED is 
confirmed, the attending eye care specialist can develop a 
treatment plan that is tailored to each patient.1,2,4,12

CLINICAL PEARLS
Collaboration between PCCs, eye care specialists, and the 
interprofessional team is essential for effective diagnosis 
and management of DED.1,2,4 While PCCs play a vital role in 
initial diagnosis and patient education, eye care specialists 
provide expert diagnostic and therapeutic interventions for 
chronic DED. This approach ensures timely referrals and 
confirmation of DED diagnosis while addressing concomi-
tant relevant ocular pathology and underlying etiologic 
comorbidities.1,4 Clinicians should stress the importance of 
patient adherence to long-term treatment plans for contin-
ued receipt of therapeutic benefits. While DED has no cure, 
there are numerous available and effective patient-tailored 
treatments and environmental interventions.1-4,13  l

Dry eye disease is largely a non–sight-threatening condi-
tion characterized by fluctuating vision and burdensome 
symptoms that progressively worsen throughout the day. 
DED and its associated symptoms can significantly affect 
quality of life, causing the patient difficulty with reading 
and driving, functioning socially and physically, and being 
productive in the workplace.14,15 Patients may also experi-
ence anxiety and depression at all levels of DED severity, 
further complicating DED management.16

GOALS OF DED THERAPY
Treatment goals for patients with DED should aim to1,13:

• Restore and maintain ocular surface homeostasis
• Minimize clinical signs and long-term damage
• Maximize visual function and patient quality  

of life

Collaboration between PCCs and eye care specialists is 
essential to optimize care for patients with DED. Before 
selecting treatment, clinicians and specialists should 
consider the patient’s medication history and patient 
preferences through shared decision-making.1,2

MANAGING DED IN PRIMARY CARE
Patient factors
Management of DED often requires a multifaceted approach, 
combining environmental and lifestyle modifications, phar-
macologic agents, and nonpharmacologic modalities to 
address underlying etiology(ies) and restore/preserve tear 
film stability. PCCs should counsel patients on the causative 
factors associated with DED and emphasize the need to 
reduce or modify them, including lifestyle adjustments such 
as reducing prolonged screen time, time spent reading, con-
tact lens wear, and exposure to brisk air conditioning flow, 
low humidity environments, and tobacco smoke.1,2,4,5

Clinicians should also carefully monitor medication  
use, particularly systemic drugs that may exacerbate 
DED.1,2,4 If a medication is identified as a causative fac-
tor, discontinuation or dose adjustment may be neces-
sary.1,2,14,17 When a systemic drug is causing ocular toxicity, 
the treating clinician may also consider switching medica-
tions or changing the route of drug administration.13,17

First-line strategies PCCs can consider
Primary care clinicians should advise patients on initial  

Dry eye disease: symptoms and 
impact on patient quality of life 
Preeya K. Gupta, MD  
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steps for treating DED, such as eyelid hygiene, warm 
compresses to help alleviate DED symptoms, and use of 
over-the-counter artificial tears (ocular lubricants), which 
remain a mainstay of first-line conservative therapy.1-4 It 
should be noted, however, that while artificial tears provide 
some relief, they do not target DED’s underlying patho-
physiology. Addressing causative factors is crucial for effec-
tive DED management.2,13

Recommended and approved therapies
Currently there is no universally accepted approach to 
treating DED subtypes, largely due to the limited availabil-
ity of clinical evidence.2-4,13 The Tear Film and Ocular Sur-
face Society Dry Eye Workshop (TFOS DEWS) II provides 
a stepwise approach to managing patients based on DED 
severity, with 4 main levels to guide therapy (Table 1).13

Notably, therapeutic approaches for DED may vary 
based on physician experience and patient preference, 
independent of disease severity.1,2,13 An eye care specialist 
would ideally perform/prescribe specialized pharmaco-
therapies, such as those listed in steps 3 to 4. 

Current U.S. Food and Drug Administration (FDA)-
approved therapies for DED are listed in Table 2, with their 
phase 2/3 or phase 3 clinical trial results. Immunomodula-
tory drugs, such as cyclosporine A, a calcineurin inhibitor, 
and lifitegrast, a lymphocyte function-associated antigen-1 
(LFA-1) antagonist, are indicated for the management of 
DED.18-20 Other systemic therapies that may be used in the 
DED setting include corticosteroids, such as loteprednol 
etabonate, which is indicated for short-term use in patients 
with DED experiencing episodic flares, despite already 
being on treatments for chronic disease.21 

Procedural and device-based treatments
Procedure and device-based treatment options may be  
recommended to patients needing additional manage-
ment beyond lifestyle changes and artificial tears. These 

include common procedures, such as punctal occlusion, 
meibomian gland thermal pulsation and expression, 
intense pulsed light therapy, low-level light therapy, and 

TABLE 1. TFOS DEWS II Stepwise Algorithm 
for Managing DED13

Treatment 
Level

Recommendations

Step 1 • Education on the condition and its 
management

• Lifestyle modifications
• Diet, including essential fatty acid 

supplementation
• Cessation of causative factors
• Lid hygiene
• Use of warm compresses
• Over-the-counter medications, including 

artificial tear drops
• Lipid-containing supplements if MGD is 

present

Step 2 • Device-based treatments applied in office
     Tear-conservation strategies
        ■  Punctal occlusion
        ■  Moisture chamber spectacles/goggles
     Vectored thermal pulsation therapy
     Intense pulsed light (MGD)
• Approved/prescription medications
     Antibiotics
        ■  Macrolides or tetracyclines
     Short-course corticosteroid therapy
     Immunomodulatory drugs
        ■  CsA and lifitegrast

Step 3 • Use of oral secretagogues
• Consider autologous serum eye drops

Step 4 • Longer duration of corticosteroid therapy
• Surgical intervention

CsA, cyclosporine A; MGD, meibomian gland dysfunction.

TABLE 2. Pivotal Trials of FDA-Approved Treatments for DED  

Study Drug vs Control Key Efficacy Data Key Safety Data

CsA (0.05% emulsion) vs CsA 
(0.09% solution) vs vehicle22* 

(N = 455)

Improvement in conjunctival staining  
(P < .01)

AEs were mild in severity; instillation site 
pain was most common in both CsA 
groups: 13% to 15%; no serious ocular 
AEs were reported

CsA (0.09% solution) vs 
vehicle23 

(N = 744)

Clinically meaningful improvement in 
Schirmer test score at day 84: CsA, 16.6% 
vs vehicle, 9.2%; P < .001

TRAEs were mostly mild; most common 
AE associated with CsA: instillation site 
pain, 24.2%

Lifitegrast (5% solution) vs 
vehicle24-26  

(OPUS-1-3, N = 2017)

Improvements in signs/symptoms of DED; 
significant improvement in eye dryness 
score within 14 days (across all trials)

Mild to moderate TRAEs; no serious ocular 
AEs reported

Loteprednol etabonate 
(0.25% solution) vs vehicle27-29 

(STRIDE 1-3, N = 1970)

Significantly greater reduction in 
conjunctival hyperemia vs vehicle (P < .009 
for all 3 trials)

Most frequently reported AE was 
instillation site pain: loteprednol etabonate, 
5.7% to 6.1% vs vehicle, 5.2% to 6.1%

*Phase 2/3 trial. AE, adverse event; CsA, cyclosporine A; TRAE, treatment-related adverse event.
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microblepharoexfoliation, and devices, such as eyelid 
hygiene devices, neurostimulation devices, and heat or 
moisture goggles.1,2,13 

CLINICAL PEARLS FOR PRIMARY CARE
Primary care clinicians are an integral part of managing 
patients with DED, often providing initial education, estab-
lishing a diagnosis, and prescribing nonspecialized thera-
pies.1,4 PCCs are encouraged to have a low threshold for early 
referral to eye care specialists to avoid disease progression  

and ocular complications. Along these lines, PCCs and eye 
care professionals should work collaboratively with one 
another and their patients to identify and establish individual 
care plans based on disease features/severity, medical history, 
health status, and personal preferences.1,2,4 As DED is a chronic 
disease that requires long-term treatment, a multifaceted 
approach that involves cessation of causative factors/triggers, 
lifestyle modifications, over-the-counter products, in-office 
treatments, and approved/evidence-based pharmacologic 
strategies may be required for optimal management.1,2,4,13  l

Novel agents for DED 
Jason Luis Quiñones, PhD

Most treatments for DED provide only temporary relief, 
necessitating a multipronged approach blending lifestyle 
changes with pharmacologic intervention.2,13,30 Because 
DED is a lifelong disease for which no cure is available, 
novel therapies are needed that can effectively modify the 
disease course and improve outcomes. Better understand-
ing of DED pathophysiology has led to the development 
and approval of such agents with novel mechanisms of 
action.30 This has opened the possibility to offer patients 
with DED new efficacious treatment options.31

RECENTLY APPROVED THERAPIES
New FDA-approved therapies for DED focus on restor-
ing ocular surface homeostasis (Table 1).30 Varenicline, an 
intranasal cholinergic agonist, stimulates tear production by 
activating the lacrimal functional unit.30,32 Perfluorohexyloc-
tane (NOV03), a steroid-free and preservative-free semifluo-
rinated alkane, forms a barrier at the tear film-air interface, 
preventing evaporation and reducing shearing forces dur-
ing blinking.30,33 Future research aims to secure approval of 
NOV03 in treating DED associated with MGD, addressing an 

TABLE 1. Pivotal Phase 2 and 3 Trials of New Pharmacologic Agents for Managing DED  

Study Drug 
vs Control

Trial Name/Identifier 
(Enrollment Number)

Key Efficacy Data Key Safety Data

Varenicline  
vs  
vehicle35-37

ONSET-1
NCT03636061 
(N = 182)

Significantly greater improvement in  
tear production vs vehicle across all  
3 trials (ONSET-1, at 3 different doses of 
varenicline: 0.006 mg, 0.03 mg, and  
0.06 mg, P < .001; ONSET-2, at 2 different 
doses of varenicline: 0.3 and 0.06 mg,  
P < .0001; and MYSTIC, at 2 different 
doses of varenicline: 0.03 mg, P > .05,  
and 0.06 mg, P = .024, respectively)

Varenicline was well-tolerated across 
trials; most common TEAEs reported 
in ONSET-1 and MSYTIC: sneezing; 
ONSET-2: sneezing, cough, throat 
irritation, and instillation site irritationONSET-2  

NCT04036292
(N = 758)

MYSTIC
NCT03873246
(N = 123)

NOV03  
vs  
vehicle38-40

MOJAVE 
NCT04567329
(N = 620)

Change from baseline to week 8 in total 
corneal fluorescein staining and eye 
dryness score was statistically significantly 
greater with NOV03 therapy vs vehicle 
(saline); P < .001

Incidence of ocular events was 
similar for NOV03 (12.9%) and 
saline (12.3%); no serious AEs or 
AEs leading to discontinuation were 
reported

GOBI 
NCT04139798
(N = 599)

Change from baseline in total corneal 
fluorescein staining score and eye dryness 
score at week 8 was significantly greater 
with NOV03 therapy vs saline; P < .001

Most ocular AEs were mild in 
severity; no serious AEs occurred

KALAHARI 
NCT04140227
(N = 208) (rolled over 
from GOBI)

Continued improvements in total corneal 
fluorescein staining and eye dryness score: 
maintained throughout the 52-week study 
vs GOBI baseline in the study eye, -2.1  
+/- 2.5 and the fellow eye, -33.7 +/- 28.6

Ocular AEs experienced in 13.9% 
of patients; most common AEs: 
vitreous detachment (1.9%), allergic 
conjunctivitis, blurred vision, and 
increased lacrimation (each 1.4%)

TEAE, treatment-emergent adverse event; TRAE, treatment-related adverse event.



8 APRIL 2024  |  A Publication of The Journal of Family Practice

unmet need in therapy for this specific indication.34 How-
ever, updated medical guidelines are necessary to integrate 
these new agents effectively into current DED treatment 
strategies.

INVESTIGATING AGENTS
Several emerging therapies are in various phases of clinical 
investigation for the management of DED, including agents 
that interfere with inflammatory processes. Reproxalap 
targets the pro-inflammatory reactive aldehyde species 
(RASP) signaling pathway, and SkQ1, acts as a mitochon-
drial-targeted antioxidant.30,41 Hyperkeratinization of the 
meibomian gland duct has been implicated in the etiology 
of MGD, supporting the modulation of keratin pathways 
as a novel approach to potentially alter the disease course 
of MGD.30,42 AZR-MD-001 (selenium sulfide ointment) is 
a keratolytic agent being studied for DED in patients with 
MGD.42 Recent data support the safe use of these agents 
for providing relief in the symptoms and/or signs of DED.30 
However, further research is needed to validate their effi-
cacy and effective integration into clinical practice.

EMERGING CLINICAL DATA
Reproxalap
Reproxalap 0.25% ophthalmic solution has been studied 
in 5 clinical trials involving ~2000 patients with DED.30 

In a key phase 2 trial (N = 300), significant improve-
ments were observed in combined DED symptoms by 
the first post-baseline visit (Week 2, P < .0001) and in 
nasal region fluorescein staining over 12 weeks (P = .03).43 
The most common treatment-emergent adverse event 
(TEAE) was ocular discomfort upon instillation, with 
most instances being transient and self-limiting.43 Other 
studies have shown improvement in ocular discomfort 
and blurry vision with reproxalap.30 The phase 3 TRAN-
QUILITY-2 trial (N = 361) demonstrated reproxalap’s sta-
tistical superiority over placebo in primary endpoints, 
including change from baseline on Schirmer’s test and 
proportion of ≥ 10 mm Schirmer’s test responders after  
1 day of treatment.42-44 In 2023, a new drug application 
(NDA) was submitted for reproxalap; however, it was 
determined after FDA review that further efficacy analy-
ses were needed.45

SkQ1
The first phase 2b/3 clinical trials evaluating SkQ1 ophthal-
mic solution were VISTA-1 (N = 451) and VISTA-2 (N = 610).46  
While the co-primary endpoints of change from baseline in 
central corneal fluorescein staining and grittiness reduction 
were not met, both studies revealed significant improve-
ments in key predetermined secondary endpoints, such 
as clearing of corneal fluorescein (VISTA-1, P < .05) and 
central corneal fluorescein staining relative to vehicle (in 
VISTA-2, defined by Schirmer’s score by week 4; P < .05).46  
SkQ1 was also associated with a significant reduction in ocular 
discomfort and a favorable tolerability and safety profile com-
pared to placebo.46 SkQ1 will undergo further investigation in 
the VISTA-3 trial. Of note, adverse events such as burning after 
instillation, eye redness, and scratchiness were reported in an 
international clinical trial of SkQ1 in patients with DED.47

AZR-MD-001
In a recent phase 2 study, patients with MGD who received 
AZR-MD-001 (0.5% or 1.0% ophthalmic ointment) showed 
significant improvements in meibomian gland yielding 
liquid secretion (MGYLS) scores (P < .001) and ocular sur-
face disease index (OSDI) total scores (P < .05).48  Common 
TEAEs included application site pain, increased lacrima-
tion, superficial punctate keratitis, corneal staining, eye 
pain, eye irritation, and eye inflammation. Most TEAEs 
were mild and transient.48 

Other novel agents on the horizon
Several additional therapies currently in phase 3 of clinical 
development are actively being studied for the treatment of 
DED. These agents and their molecular targets are summa-
rized in Table 2.30

WHAT THE PCC SHOULD KNOW
Safety concerns
Newer therapies approved for DED, such as varenicline and 
NOV03, pose minor safety concerns. Patients taking var-
enicline solution may experience sneezing, cough, throat 
irritation, and instillation-site (nose) irritation, and NOV03 
users may encounter blurry vision.32,33 No black box warn-
ings, explicit contraindications, or monitoring guidance 
appear in the FDA prescribing labels for varenicline nasal 

TABLE 2. Novel Therapies for DED Currently Under Clinical Study30

Agent Name Drug Type/MoA Phase of Development Clinical Trial Identifier

Tanfanercept Engineered soluble human TNF receptor I 
fragment; TNF-alpha inhibitor

Phase 3 NCT05109702

PL9643 MCr agonist A-melanocyte stimulating hormone Phase 3 NCT05201170

Tivanisiran (SYL 1001) Small interfering siRNA against TRPV1 Phase 3 NCT05310422

AR-15512 TRPM8 agonist Phase 3 NCT05285644

Ianalumab Anti-BAFF receptor antibody Phase 3 NCT05349214
BAFF,  B-cell activating factor of the tumor necrosis factor family; siRNA, small interfering RNA; TNF, tumor necrosis factor. 
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spray or NOV03, suggesting their relative safety for patient 
use in this setting.32,33 

Clinical pearls for the PCC
Although new therapeutic options may not necessarily be 
available to all PCCs, clinicians should be aware of their 
availability. Familiarity with new and emerging agents fos-
ters relationships between PCCs and eye care professionals 
to safely coordinate the integration of these therapies into 
clinical practice.1,2,4

KEY TAKEAWAYS
Although promising, new and investigative therapies 
require larger studies and updated medical guidelines 
to establish their integration into DED clinical manage-
ment, and with new agents emerging, the demand for 
expertise from PCCs and eye care specialists will con-
tinue to rise. Early recognition of DED and implemen-
tation of newer treatments is critical to providing swift 
relief and preventing worsening symptoms requiring 
specialty care referral.1,4  l

Dry eye disease patient case 
Selina McGee, OD, FAAO

Janet is a 46-year-old woman who works as a business exec-
utive, often spending 8-10 hours daily on her computer or 
cell phone. She presents today to her PCC with symptoms 
consistent with consistent with DED, beginning in the 
morning hours and worsening in intensity throughout the 
day. Janet’s PCC performed a basic comprehensive meta-
bolic blood panel and recommended using artificial tears 
(lubricating eye drops) for relief. Janet’s initial workup is 
summarized in Table 1. 

Janet’s blood test results revealed no notable abnor-
malities pointing to a metabolic or endocrine disorder; her 
clinician advised her to continue using her eye drops for  
2 to 3 months, with subsequent follow-up to discuss symp-
toms and changes in eye health status.

After 3 months, Janet returned to the clinic, having 
tried several different eyedrops without symptom relief. 
Her symptoms have worsened, including increased itchi-
ness, grittiness, mild pain, blurriness, and photosensitivity, 
and are hampering her daily activities and work produc-
tivity. Considering her history and symptoms, Janet’s PCC 
suspects DED. Taking her concerns and evolving clinical 
presentation seriously, her PCC refers her to a DED special-
ist (optometrist) for further management. 

INITIAL EYE CARE EXAM AND TESTING
Janet consults with an optometrist, who performs a com-
prehensive eye exam and specialized testing.1-3,12 Osmolarity 
was above normal in both eyes upon examination, consis-
tent with tear homeostasis instability (moderate dry eyes); 
MMP-9 testing testing was positive in the right eye but nega-
tive in the left eye; and intraocular pressure (IOP) was nor-
mal in both eyes. SPEED questionnaire results suggested 
moderate to severe dry eye symptoms.

Figure 1 shows representative images captured from 
examinations. Slit lamp evaluation of the anterior seg-
ment and meibography showed lids/lashes with moder-
ate collarettes, telangiectasia, and meibum secretion (3/5) 

that was cloudy and opaque in quality. Bulbar/palpebral 
conjunctiva were white and quiet; the corneal epithelium 
showed superficial punctate keratopathy (SPK), with a dif-
fuse pattern in both eyes, indicative of DED; TBUTs (OD 6 s  
and OS 4 s) were abnormal, and tear meniscus heights 
(TMHs; OD 0.2 mm and OS 0.22 mm) were normal, con-
sistent with evaporative DED and possible mixed DED. 
Analysis of the anterior chamber showed it was clear 
of any debris (deep and quiet). The irides were healthy, 
and the lenses were clear in both eyes. The posterior  

TABLE 1. Janet’s Primary Care Workup

Personal and 
family medical 
history

• Suspected RA; testing performed  
6 years ago was inconclusive

• No other known comorbidities
• Consumes a well-balanced diet 

consisting of meats, fruits, and 
vegetables

• Current treatments/OTCs/corrective 
eyewear:

     Daily woman’s multivitamin 
supplement

     Loratadine 10 mg once daily for 
ongoing allergy issues as needed

     Uses contact lenses day and night

Presentation 
and physical 
exam

• Noninvasive eye examination in-
office reveals eye redness; mild 
inflammation; watery eyes; mild 
photosensitivity; stringy mucus in 
and around eyelids

Laboratory 
measurements 

• Blood testing:
     Comprehensive metabolic panel 

to identify possible underlying 
etiologies all within normal limits

     Abnormal findings: auto-immune 
(ANA/RF/HLA-B27-pos) suggestive 
of RA

ANA, antinuclear antibody; HLA, human leukocyte antigen; OTC, over-the-
counter; RA, rheumatoid arthritis; RF, rheumatoid factor.
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cup/disc ratio was normal in both eyes (0.2/0/2), consistent 
with the absence of glaucoma, and the macula foveal reflex 
and vessels were normal and intact. 

DIAGNOSIS AND TREATMENT
Based on Janet’s medical history, clinical presentation, and 
results of her comprehensive eye exams, Janet is diagnosed 
with evaporative DED due to MGD, ocular rosacea, ocular 
rosacea, demodex blepharitis, and meibomitis. Treatment 
should focus on the underlying condition, its symptoms, 
and complications. 

Janet’s optometrist provides education regarding her 
condition and discusses her treatment options and progno-
sis, emphasizing the importance of medication adherence  
and lifestyle modifications. Janet is prescribed varenicline 
solution, loteprednol etabonate (0.25% solution), and 
cyclosporine (0.09% ophthalmic emulsion) for 4 weeks.19, 21 
Due to the collarettes present and the demodex blepharitis 
diagnosis, she is also prescribed lotilaner solution (0.25%),  
2 times per day for 6 weeks.49 Janet is advised to take omega-
containing supplements, reduce screen time (eg, taking 15- 
to 20-minute interval breaks), and avoid sleeping with con-
tact lenses to minimize ocular surface irritation.  

PATIENT FOLLOW-UP
One month into her treatment, Janet follows 
up with her optometrist. Although she reports 
some improvement, she believes further prog-
ress is possible. Comprehensive eye testing and 
imaging are repeated, showing improvement. 
Slit lamp evaluation of the anterior segment 
and meibography showed lids/lashes were 
improved, and there was a reduction in the 
presence of collarettes. Although telangiectasia 
was still present, the erythema she had experi-
enced was improved, and meibum secretion 
quality was improved (2/5). The bulbar/pal-
pebral conjunctiva was white and quiet; the 
corneal epithelium showed superficial punc-

tate keratopathy remained diffuse in both eyes 
but had improved significantly; TBUT (OD 9 
s and OS 7 s) and TMH (OD 0.22 mm and OS 
0.25 mm) slightly improved. Analysis of the 
anterior chamber showed it was free of debris 
(deep and quiet). The irides were healthy, and 
the lenses were clear in both eyes. The pos-
terior cup/disc ratio continued to be normal 
(0.2/0/2) in both eyes, and the macula foveal 
reflex and vessels remained normal and intact.

Janet’s ongoing DED caused by MGD 
prompts modification to her treatment plan. 
She is prescribed NOV03 ophthalmic solu-
tion, which is efficacious in managing DED 
with MGD (but is not specifically indicated for 

MGD).1,33,34,38-40 Lifestyle modifications and avoiding triggers, 
including specific cosmetic ingredients, are emphasized.1-3,13 
Janet’s optometrist also recommends intense pulsed light 
therapy, in-office heating, and meibomian gland expression. 
Treatment typically includes 4 in-office sessions followed by 
maintenance every 6 to 12 months.2,3,13,50 

CASE RESOLUTION AND OUTLOOK
Three months into her therapy, Janet’s follow-up with her 
optometrist reveals additional improvement. Images cap-
tured from her 3-month follow-up examination are shown 
below in Figure 2. Slit lamp examination and meibography 
show complete resolution of collarettes, clear meibum quality 
(4/5), and no superficial punctate keratopathy. The anterior 
chamber remains free of debris (deep and quiet) and tear film 
parameters show a trend in improvement, with TBUT OD 10.1 
s and OS 8.7 s, and TMH OD 0.23 mm and OS 0.28 mm.

Janet reports feeling much better, with almost complete 
resolution of symptoms, improved daily function, increased 
work productivity, and enhanced overall quality of life. 

Janet’s optometrist emphasizes the need to continue 
her medications despite feeling well, reminding her that 
DED has no cure and requires long-term management.1-3,13 

Follow-ups every 3-6 months are recommended, with 
additional visits for flare-ups or new symptoms.  l

FIGURE 1. Representative Images From Janet’s 
Ophthalmologic Examination

Images courtesy of Selina McGhee, OD, FAAO. Image showing Janet’s 
right eyelid margins and eyelashes, with a noticeable degree of collarettes 
and debris (left); image showing yellow to white colored meibum 
secretions produced from Janet’s right eye (middle); image showing 
sample fluorescein staining captured of Janet’s right eye (right). 

FIGURE 2. Janet’s Follow-Up Eye Exam

Left image courtesy of Selina McGhee, OD, FAAO; Right image credit: 
Shutterstock. Image showing right eye lid margins and eyelashes free 
from collarettes and debris (left) and image of Janet’s right eye, showing 
signs of improvement, with no presence of erythema (right).
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