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LEARNING METHOD AND MEDIUM 
This educational activity consists of a supplement and ten (10) study 
questions. The participant should, in order, read the learning objectives 
contained at the beginning of this supplement, read the supplement, 
answer all questions in the post test, and complete the Activity 
Evaluation/Credit Request form. To receive credit for this activity,  
please follow the instructions provided on the post test and Activity 
Evaluation/Credit Request form. This educational activity should take a 
maximum of 1.5 hours to complete. 

ACTIVITY DESCRIPTION 
Dry eye disease (DED) is increasing in prevalence because of an aging 
population and necessities of modern living (eg, office work and staring at 
computer screens and other digital devices). Nonetheless, DED remains 
underdiagnosed and undertreated. It is important to diagnose and treat 
DED because it can affect daily function, quality of life, and outcomes of 
cataract and refractive surgery. The desired results of this activity are for 
ophthalmologists to have a better understanding of the epidemiology and 
consequences of DED and to use appropriate screening, diagnostic testing, 
and management approaches. 

TARGET AUDIENCE 
This educational activity is intended for ophthalmologists. 

LEARNING OBJECTIVES 
Upon completion of this activity, participants will be better able to: 
    • Review the prevalence, economic burden, and quality of life burden  

of DED 
    • Apply appropriate diagnostic testing for evaluating DED 
    • Articulate the implications of inflammation in DED on treatment 
    • Apply evidence of DED treatments for individualizing management  

of DED in a variety of patient profiles 
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EPIDEMIOLOGY AND CHALLENGES OF 
DRY EYE DISEASE 
TERRY KIM, MD 

Dry eye disease (DED) is a common condition that often brings patients 
to the ophthalmologist’s office because it can result in significant 
discomfort and affect visual function. The estimated prevalence of DED 
reported in a number of studies varies from 3.4% to 48.0%; this wide 
range can be explained by differences in study populations and the 
criteria used to define DED (Table 1).1-4 

Historically, DED was often regarded as a condition that predominantly 
affected postmenopausal women. Its prevalence does increase with age 
and is higher in women than in men5-7; however, DED is also common 
among men,7 and it is increasingly being recognized among younger 
adults as well as children, a phenomenon that has been attributed to the 
use of smartphones and screen time with other digital devices.3,4 

Dry eye disease is important to diagnose and treat because it can 
interfere with daily activities—such as the ability to work at a computer, 
read, and drive at night—and impairs quality of life.8-10 The annual 
economic burden of DED is approximately $60 billion, factoring in 
direct health care costs and indirect costs of lost work productivity.8,11 
Patients might self-treat with over-the-counter artificial tears, but they 
might also want and need more than palliative therapy. 

Research conducted over the past 10 to 15 years has increased our 
knowledge about the pathogenesis of DED, leading to an evolution in  
its definition and the development of novel diagnostic and treatment 
modalities that are being incorporated into new algorithms for evaluation 
and management.12-14 A current definition by the Tear Film & Ocular 
Surface Society Dry Eye WorkShop II describes DED as a multifactorial 
disease, in which tear film instability and hyperosmolarity, ocular surface 
inflammation and damage, and neurosensory abnormalities play etiologic 
roles.15 Because inflammation drives a perpetuating vicious cycle leading 
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Study Population Age, years Prevalence, %

Salisbury Eye Study1 ≥ 65 14.6

Beaver Dam1 ≥ 48 14.4

Women’s Health Study1 ≥ 49 7.8

Blue Mountains1 ≥ 50 16.6

Sumatra (Asian)1 ≥ 21 27.5

Allergan phone survey2 ≥ 18 48.0

National Health and 
Wellness Survey3 

18-49 
≥ 50

3.4 
11.3

Moon et al4 Children in grades 1-3 
Children in grades 4-6

4.0 
9.1

Table 1. Estimates of Dry Eye Prevalence



to progressive ocular surface damage, inflammation control is 
paramount for effective management of DED.  

Of importance to the detection and management of DED are 
accumulating data that highlight the possibility of discordance 
between the severity of signs and symptoms in patients with 
DED and the fact that aqueous-deficient and evaporative dry 
eye disease exist on a continuum.15-18 There is an evaporative 
component in most cases of DED, which is mostly due to 
meibomian gland dysfunction (MGD).18  

Cases presented in this review highlight the role of iatrogenic 
causes of DED—including systemic medications, ocular 
surgery, and contact lens wear—and the importance of 
identifying and managing DED in 
patients who are undergoing cataract 
or laser vision correction surgery. 
Although technological advances have 
improved vision outcomes after these 
procedures, the benefits of these 
developments can be negated by even 
minimal disruption of the tear film. 
Irregularities in the tear film, which is 
the first refractive interface of the 
eye, can cause light scatter, degrade 
image quality, increase higher-order 
aberrations, and induce distortion that 
is magnified by a multifocal 
intraocular lens (IOL).19-21 In fact, 
studies identify dry eye as one of the 
most common causes among patients 
who were dissatisfied with their visual 
outcome after LASIK (laser in situ 
keratomileusis) or multifocal IOL 
surgery.22,23 

Ocular surface irregularity from DED also affects the accuracy of 
keratometry, topography, and aberrometry measurements that 
are used for planning cataract and refractive surgery.21,24 
Consequently, untreated dry eye might lead to unnecessary 
exclusion of patients from receiving a multifocal IOL, improper 
IOL selection in terms of asphericity or power, planning for 
astigmatic correction when it is not needed, incorrect alignment of 
a toric IOL, and performing a lens exchange or refractive 
enhancement as a secondary procedure. In addition, increased 
bacterial load in patients with lid margin disease is a risk factor for 
postoperative endophthalmitis.25 The following case discussions 
provide insights on approaches for evaluating and managing DED 
in scenarios that might be encountered in clinical practice. 

CASE 1: DRY EYE AND  
CATARACT SURGERY 
FROM THE FILES OF ROSA BRAGA-MELE, MD,  
MEd, FRCSC  

A 59-year-old man presented complaining of fluctuating vision 
and eyestrain throughout the day, along with glare around lights 
when driving at night. He was an attorney and wanted to be 
able to see without glasses, especially for near vision. 

The patient had mild hypertension that was controlled with 
medications. He was recently diagnosed with type 2 diabetes 
mellitus, had environmental allergies, and was a smoker. He was 
previously diagnosed with cataracts that have been worsening 
over the past 1 to 2 years. 

Findings on examination were best-corrected visual acuity 
(BCVA) 20/30 OD and 20/40 OS and manifest refraction  
-0.25 +1.00 × 90 OD and -0.50 +1.00 × 90 OS, with  
+2.00 add OU for reading. It was not possible to obtain a stable 
reading with autorefraction. Keratometry values measured with 
a manual keratometer, optical biometer, and Placido disc 
topographer differed. The topographer identified irregular 
astigmatism, and the rings image showed irregular mires and 
areas of dropout (Figure 1). Further examination showed the 
patient had mild blepharitis and meibomianitis, irregular cornea 
staining with fluorescein, and a tear breakup time (TBUT)  
< 5 seconds. No other abnormalities were identified on the 
ocular examination. 

Discussion 
Dr Braga-Mele: Dry eye disease was my suspected diagnosis 
according to the clinical findings, and an irregular and unstable 
tear film could be contributing to the patient’s problems with 
fluctuating vision and glare. Refractive cataract surgery, however, 
has led me to look carefully at the cornea for other types of 
ocular surface disease (OSD) and at the retina to identify 
pathologies that might need to be addressed preoperatively or 
that would exclude a patient from receiving a multifocal IOL. 

All patients requiring cataract surgery should be evaluated for 
DED, regardless of whether they have typical symptoms of 
DED. When patients with a cataract have DED, they might 
complain about fluctuating vision rather than dryness or 
foreign body sensation. Furthermore, a high percentage of 
patients with objective evidence of DED are asymptomatic.26,27 

Dr Kim: In the PHACO (Prospective Health Assessment of 
Cataract Patients’ Ocular Surface) study, 77% of 272 eyes had 
abnormal corneal fluorescein staining, but approximately  
60% of 136 patients had never complained of a foreign body 
sensation.26 Another recent study found that among 46 patients 
presenting for cataract surgery who had minimal to no 
symptoms of DED, 85% had an abnormal tear osmolarity test 
result or a positive matrix metalloproteinase-9 (MMP-9) assay, 
which is a marker of inflammation.27 
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Figure 1. Topography image shows irregular astigmatism, with oval 
Placido disc indicative of dry eye



Lack of agreement in preoperative keratometry measurements 
should raise suspicion for DED. How common is that finding in 
your cataract surgery population? 

Dr Ciralsky: I estimate that I find lack of agreement in 
keratometry values in approximately 15% to 20% of patients if 
I consider only the group that presents without an existing 
diagnosis of DED. 

Dr Braga-Mele: I also see lack of agreement in keratometry 
values in probably 15% to 20% of patients. Irregular 
topographic astigmatism, the presence of hot spots or flat 
spots on topography, an irregularly shaped or smudgy Placido 
disc image, or a > 1-D interocular difference in the average  
K values should also raise suspicion of OSD. A careful slit-lamp 
examination and evaluation of anterior topography are 
essential to distinguish true from “faux” astigmatism. Other 
signs of DED include ocular surface staining with vital dyes, 
tear osmolarity > 308 mOsm/L or > 8 to 10 mOsm/L 
interocular difference, abnormal lipid layer thickness and/or 
instability, and a positive MMP-9 assay.28,29 

Case Continued 
The patient was diagnosed with DED associated with mild 
blepharitis and meibomianitis. Diabetes, antihypertensive 
medication, smoking, and work-related eyestrain were 
considered contributing factors. 

Dr Braga-Mele: Optimizing the ocular surface preoperatively 
in patients requiring cataract surgery is critical for obtaining 
accurate keratometry results and a stable tear film that is 
needed for good vision. In addition, cataract surgery can 
worsen dry eye, and the risk can be greater after a 
femtosecond laser-assisted procedure than after conventional 
cataract surgery.30 

Management of DED requires a multimodal approach that 
includes consideration of exogenous factors—including diet 
and environment—and the effects of medications and systemic 
diseases. Therefore, it might be necessary to work with the 
patient’s internist or other treating physicians to address  
those issues.  

Treatments for DED include over-the-counter artificial tears, 
preferably preservative-free products because benzalkonium 
chloride can worsen dry eye.12 I start a topical agent to control 
inflammation, either cyclosporine or lifitegrast. In a study of  
14 patients undergoing bilateral cataract surgery with 
implantation of a multifocal IOL, eyes treated with cyclosporine, 
0.05%, for 1 month before surgery and 2 months postoperatively 
had significantly better outcomes for distance uncorrected visual 
acuity (UCVA), corneal and conjunctival staining, contrast 
sensitivity, and TBUT than fellow eyes treated with artificial 
tears twice daily.31 In addition, a significantly higher percentage 
of patients preferred the cyclosporine-treated eye than the 
control eye (57.1% vs 14.3%; P = .007). I tend to prescribe 
topical lifitegrast, however, because it has been associated with 
significant improvements in DED signs and symptoms after  
2 weeks.32-34 I also use a short course of a topical corticosteroid 
in conjunction with topical lifitegrast or cyclosporine to control 
burning and stinging that can occur early with those 
medications. A topical corticosteroid also accelerates 
optimization of the ocular surface.35,36  

I prescribe erythromycin, 0.5%, ointment and recommend  
in-office meibomian gland expression for patients with 

blepharitis/meibomianitis. For patients with rosacea,  
I prescribe doxycycline 100 mg at bedtime for 6 weeks and 
refer them to a dermatologist. 

Dr Ciralsky, how do you treat MGD? 

Dr Ciralsky: My approach depends on the severity of the 
disease, but I start by recommending warm compresses and 
baby shampoo scrubs. I often perform manual lid expression as 
well. I often prescribe low dose doxycycline for more moderate 
disease, typically at a dosage of 50 mg daily. I see the patients 
back again after 1 month, but in my experience, it might take 
as long as 3 months to see sufficient improvement. I also like to 
prescribe topical azithromycin for mild-to-moderate disease, but 
it has been difficult to obtain recently because of national 
shortages. I am using topical erythromycin or polymyxin B/ 
bacitracin ointment at bedtime as alternatives. In more severe 
cases, I consider using thermal pulsation therapy.  

Dr Rapuano: I prefer the commercial lid scrubs for cleansing 
because I think they work better than baby shampoo. I also 
start with warm compresses and azithromycin gel drops if it is 
available, or else erythromycin ointment. If there is not 
sufficient improvement, and especially if I see lid telangiectasia, 
I add oral doxycycline and start with 100 mg daily for 2 days 
and then decrease the dose to 50 mg daily for 2 to 4 weeks.  
I also use in-office thermal pulsation therapy, although it does 
not work well in some patients.  

Dr Kim: I want to emphasize that MGD is very common. In a 
study of 224 patients with DED, 86% had signs of MGD.18  
I think, however, that MGD is often overlooked. Evaluation of 
the lid margins and the quality and quantity of meibum should 
be part of the ophthalmic examination for DED. The 
assessment can be done quickly at the slit lamp by using a 
cotton-tipped applicator to push on the lower lids or with 
meibography, which has been a game changer for me for 
identifying gland dilation and frank dropout as well as for 
educating patients about their disease (Figure 2). I find that 
once patients understand their condition, they are more likely 
to comply with therapy. 

I also have had varying success with thermal pulsation  
therapy for MGD, but I am finding better results combining it 
with mechanical debridement of the lid margin, or 
microblepharoexfoliation. I have noticed that the eyes of 
patients with MGD might not look inflamed, but they can test 
positive with the MMP-9 assay. Therefore, I prescribe anti-
inflammatory treatment. I also prefer lifitegrast over cyclosporine 
to optimize the ocular surface prior to cataract surgery because 
of evidence from clinical trials showing lifitegrast improved 
symptoms in some patients as soon as 2 weeks.33,34  
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Figure 2. Meibography demonstrating moderate meibomian gland 
dysfunction with gland truncation, dilation, and dropout 

Image courtesy of Terry Kim, MD 



Dr Braga-Mele: How long do you treat patients with DED 
before reassessing their suitability for surgery? 

Dr Ciralsky: I typically repeat the testing at monthly intervals 
until I can get a quality topography image and agreement in  
K readings.  

Dr Rapuano: I reevaluate patients at 4- to 6-week intervals, 
depending on the severity of DED. 

Dr Braga-Mele: I usually have patients return every 4 weeks 
until the topography is good.  

Case Conclusion 
The patient started treatment for DED with preservative-free 
artificial tears every 4 hours; loteprednol etabonate gel,  
0.5%, twice daily; and lifitegrast, 5%, once daily. When he 
returned for evaluation after 6 weeks, topography no longer 
showed astigmatism. 

The patient underwent cataract surgery with a monofocal 
aspheric IOL and achieved 20/20 UCVA. He was instructed to 
continue treatment for DED after cataract surgery. His DED 
remained under control with treatment and his symptoms 
improved. As evidenced by his visual outcomes, using a 
monofocal IOL was a good choice, and he was very happy with 
his vision and ocular status. 

CASE 2: DRY EYE AND 
REFRACTIVE SURGERY  
FROM THE FILES OF JESSICA CIRALSKY, MD 

A 31-year-old woman presented with complaints of intermittent 
blurry vision, ocular redness at the end of the day, and itchy 
eyes. She stated that she was wearing glasses because her 
symptoms made wearing soft contact lenses intolerable, but her 
symptoms persisted even after discontinuing contact lens wear. 
She wanted to be evaluated for LASIK or some form of 
refractive surgery because she did not want to wear glasses. 

The patient was an attorney who spent many hours in front of a 
computer screen. She had a history of seasonal allergies in the 
spring that she treated with sporadic use of over-the-counter 
cetirizine. Currently, she has been using an over-the-counter 
topical vasoconstrictor daily to alleviate her red eyes. 

On examination, her BCVA was 20/20 OU and refraction was  
-2.50 +0.75 × 90 OU. Slit-lamp examination revealed trace 
punctate epithelial erosions and mild blepharitis OU. The dilated 
fundus examination result was normal.  

Discussion  
Dr Ciralsky: When patients tell me they are interested in 
refractive surgery, I often start by asking, “Why now?” I ask 
this question because I want to know if contact lens intolerance 
is the main reason they are seeking laser vision correction. Dry 
eye is a possible etiology for contact lens intolerance that has 
implications for surgical decision-making. 

The intermittent blurry vision and contact lens intolerance in 
this patient might be signs of DED. I measure tear film 
osmolarity as an initial screen for DED in all patients being 
considered for refractive surgery and perform the MMP-9 
assay if I suspect DED.  

Dr Rapuano: I sometimes use the point-of-care tests for initial 
evaluation of refractive surgery patients, especially if I have any 
concerns regarding DED. Fluorescein staining was already 
done in this patient, but lissamine green staining detects dry 
eye earlier.37,38 I used to use rose bengal, but it is more painful 
than lissamine green28; rose bengal is also more expensive and 
difficult to obtain. Topography is also important, which would 
be obtained routinely in any refractive surgery candidate.  
I think that a Schirmer test is informative only if the result is 
very low—≤ 2 mm—or if it is very high—perhaps > 25 mm—
assuming the test was done properly. 

Dr Braga-Mele: The Schirmer test result can be normal in a 
patient who has DED if the disease is associated with MGD.  

Case Continued 
Central corneal thickness and topography were normal. 
Lissamine green staining and MMP-9 were both negative OU, 
Schirmer test score was 9 mm/5 min OU, TBUT was 8 seconds 
OU, and tear film osmolarity was 295 mOsm/L OD and  
299 mOsm/L OS. 

Dr Ciralsky: Considering the patient’s refraction, topography, 
and dry eye diagnostic test results, which showed only 
borderline abnormal results for the Schirmer score and TBUT, 
I would consider the patient a suitable candidate for LASIK. 
Her lifestyle behaviors and the fact that she is symptomatic, 
however, were red flags for me because all laser refractive 
surgery procedures can cause or exacerbate dry eye, and tear 
dysfunction can underlie chronic patient discomfort after 
surgery.39 

What are your thoughts about proceeding with LASIK in this 
patient? 

Dr Braga-Mele: Dry eye can be exacerbated after LASIK, and 
the problem can persist for years. Management of dry eye before 
surgery can help mitigate problems postoperatively, but patients 
still need to be informed about the potential for worsening 
because this can affect their decision to undergo surgery. 

Dr Rapuano: Diagnosing and managing DED before surgery is 
important so that the patient does not blame the surgeon for 
DED problems postoperatively. Because dry eye affects the 
measurements that are used for surgical planning, preoperative 
management of DED is also important for optimizing outcomes.  

Dr Kim: I would worry about LASIK in this patient. With her 
history of allergy, she can be at increased risk for flap 
dislocation from eye rubbing. 

Dr Ciralsky: How would you manage this patient? 

Dr Braga-Mele: It is always important to look at the whole 
patient and think about the possible causes of dry eye. For 
example, I would consider whether this 31-year-old woman is 
having so much trouble with dry eye because of lifestyle choices 
or if her dry eye might be associated with some other condition, 
such as rosacea or an autoimmune collagen vascular disease.  

Dr Rapuano: I would tell her to stop using the vasoconstrictor 
drops and warn her about the potential for rebound redness.  
I would start topical anti-inflammatory treatment and 
preservative-free artificial tears and treat the blepharitis.  
In addition, I would let her know that she might need more 
intensive treatment for DED when using an oral antihistamine.  
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Dr Kim: In my experience, digital screen time is an important 
contributor to DED in the refractive surgery patient population.  
There is no harm in starting this patient on a topical anti-
inflammatory medication—either lifitegrast or cyclosporine—
and a short course of corticosteroid treatment could be 
considered to achieve more rapid improvement of her ocular 
surface before surgery. 

I would not schedule surgery during the spring and/or fall 
allergy season. I would recommend she use a topical dual 
antihistamine/mast cell stabilizer to treat her ocular allergy 
symptoms and see if that could reduce her need for an oral 
antihistamine.  

Are you using omega-3 fatty acid supplements to treat DED? 

Dr Braga-Mele: Anecdotal evidence suggests that some  
patients feel better after using omega-3 fatty acids. I am not 
recommending them, however, because the DREAM study found 
no differences between outcomes of patients receiving omega-3 
fatty acids and those of the placebo-treated control group.40 

Dr Rapuano: In the DREAM study, both the placebo group, 
which was being treated with olive oil, and the omega-3 group 
had significant improvements from baseline in their Ocular 
Surface Disease Index scores and objective tests of DED.40 In 
my experience, some patients feel omega-3 supplements help 
and others do not. I never strongly recommended using 
omega-3 supplements, and I am less inclined to suggest it now 
because of the DREAM study. 

Dr Kim: The olive oil used in the DREAM study could be 
considered an active control. Because I think omega-3 
supplements have little to no downside, I am still using them 
and recommend that patients get a product in which the 
omega-3 fatty acids are in the re-esterified triglyceride form, 
which is what was used in the DREAM study. 

Dr Ciralsky: I am not recommending that any patients start 
using an omega-3 supplement, but I also do not recommend 
that patients stop if they are already using a supplement and 
doing well. 

Do you think a particular laser refractive surgical procedure is 
preferred for this patient? 

Dr Kim: Although I do not do SMILE (small incision lenticule 
extraction), I think it might be preferred in this case because it 
seems to cause fewer problems with dry eye than do LASIK or 
photorefractive keratectomy (PRK).41-43 Many patients ask for 
LASIK because they know someone who has had it. If you are 
recommending a different procedure, it is important to explain 
the relative pros and cons so that patients have proper 
expectations and can make an informed decision.  

Dr Rapuano: I predominantly do PRK, and would recommend 
it for this patient. I believe that LASIK is an acceptable choice 
if the ocular surface has been optimized and if it is the patient’s 
preference. 

Dr Ciralsky: I also prefer PRK in patients with DED because 
in my experience, it causes fewer problems with dry eye than 
does LASIK. According to results of some studies, however, 
there might not be much of a difference between the  
2 procedures after a longer follow-up to 6 or 12 months.44,45 

I do not have personal experience with SMILE. In theory, 
SMILE might cause less dry eye than LASIK because there is 
less corneal nerve severance with SMILE. A meta-analysis 
found that dry eye is less severe or less persistent after SMILE 
than after LASIK.41  

Case Continued 
The patient was started on warm compresses and a baby 
shampoo scrub for treatment of her mild blepharitis, along with 
a 10-day course of a topical corticosteroid followed by lifitegrast 
for 2 months. She was counseled about limiting her use of oral 
antihistamines and the topical vasoconstrictor; encouraged to 
see an allergist and to use topical nasal sprays and ophthalmic 
medications for her allergy symptoms; and educated on 
strategies for limiting computer vision syndrome.  

Dr Kim: What has been your initial experience with lifitegrast?  

Dr Braga-Mele: Just as cyclosporine, lifitegrast does not work  
in every patient. I estimate it is effective in 85% to 90% of 
patients, and I see improvement in the ocular surface within 2 to  
3 months vs 3 to 6 months with cyclosporine. Lifitegrast, as does 
cyclosporine, can cause burning.33,34 Adding a corticosteroid 
when starting lifitegrast seems to improve tolerability.  

Dr Ciralsky: I have had good results using lifitegrast in 
patients with mild-to-moderate DED, whereas nothing seems 
to work for my patients with very severe disease. Overall, 
lifitegrast has been very well tolerated. The 3 most common 
side effects I see in patients started on lifitegrast are blurred 
vision, abnormal taste (dysgeusia), and burning. I inform 
patients about the potential for these adverse events. I have 
not had anyone stop treatment because of problems with 
either blurring or abnormal taste, which improves with time.  
I estimate that approximately 2% of patients stop treatment 
because of severe burning.  

Dr Rapuano: Burning is the biggest issue with lifitegrast I see  
in patients. It is not common, but it occurs in more than 2% of 
patients in my experience, and it can cause patients to stop 
treatment. I estimate that approximately 10% of patients 
experience blurred vision (that clears after 5 to 10 minutes), 
something that does not happen with cyclosporine; therefore,  
I tell patients to use lifitegrast before breakfast so that any 
blurring is gone by the time they have to drive to work. I was 
concerned that patients would not tolerate the dysgeusia, but  
I caution all my patients about the potential for a metallic taste; 
none of them have stopped treatment because of it.  

Case Conclusion 
The patient’s dry eye test results improved. She underwent PRK 
without mitomycin C and continued lifitegrast for 3 months 
postoperatively. At her 1-year follow-up, the patient had 20/20 
UCVA, no significant DED, and was happy.  

CASE 3: DRY EYE AND  
SJÖGREN SYNDROME 
FROM THE FILES OF CHRISTOPHER J. RAPUANO, MD 

A 72-year-old woman presented in 2010 complaining about 
irritation, with burning and dryness in both eyes that began 
years ago and had worsened over the past 6 months. Her vision 
had also worsened. She had cataracts in both eyes; was using 
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artificial tears with and without preservatives as needed; wore  
2 sets of moisture goggles; and had tried topical cyclosporine 
emulsion, 0.05%, but stopped using it.  

The patient had hypertension that was being treated with 
hydrochlorothiazide. Findings on examination were BCVA  
20/60 OU, intraocular pressure 17 mm Hg OU, mild-to-
moderate blepharitis/MGD, moderate diffuse superficial 
punctate keratopathy and fine filaments OU (Figure 3), TBUT 
1 to 2 seconds OU, and moderate nuclear sclerotic cataract OU. 
Her fundus examination result was normal. 

Discussion  
Dr Rapuano: What additional history questions would you 
consider asking?  

Dr Ciralsky: Her low TBUT and use of moisture goggles 
make me worry that her ocular surface dryness is related to 
Sjögren syndrome or another collagen vascular disease.  
I would ask her if she has any systemic symptoms, such as dry 
mouth or joint pain. I would also like to know more about her 
experience with cyclosporine. When cyclosporine “fails”,  
I want to know if the patient failed to improve after an 
adequate trial or stopped using it early on because of stinging 
and burning. 

Dr Rapuano: I asked about her experience with cyclosporine. 
She was not able to be more specific, only saying she used it 
for a couple of weeks and stopped because she did not like it. 

Case Continued 
Further workup showed a Schirmer test score of 4 mm/5 min OD 
and 6 mm/5 min OS and tear osmolarity of 304 mOsm/L OD 
and 315 mOsm/L OS. 

Dr Rapuano: The low Schirmer scores, tear osmolarity in the 
left eye, and intereye difference exceeding 8 to 10 mOsm/L 
are signs of dry eye.28,29  

Is there any other testing you would do? 

Dr Ciralsky: I would want to do the MMP-9 assay and 
possibly meibography to assess her meibomian glands. 

Dr Kim: I would consider serology to rule out Sjögren syndrome. 

Dr Braga-Mele: You might also refer the patient to a 
rheumatologist for evaluation of an underlying systemic disorder.  

Dr Rapuano: Those are all great ideas. Sjögren syndrome is a 
multisystem autoimmune disorder in which dry eye and dry 
mouth are early manifestations.46 Patients with Sjögren 
syndrome might therefore first present to an ophthalmologist, 
but underreferral of patients with dry eye is an issue leading to 
underdiagnosis of Sjögren syndrome.47  

Sjögren syndrome–related dry eye is caused by lacrimal gland 
destruction, but patients with Sjögren syndrome have also been 
found to have increased meibomian gland destruction relative 
to patients with non-Sjögren dry eye.48 Sjögren syndrome is a 
chronic progressive disease that is also associated with arthritis; 
kidney and pulmonary involvement; and increased risks of 
cardiovascular events, cerebrovascular events, lymphoma, and 
non-Hodgkin lymphoma.46 Affected patients suffer a significant 
negative effect on quality of life. Early diagnosis of Sjögren 
syndrome is important to allow for appropriate surveillance 
and care, including intervention to limit morbidity.  

Traditional serology testing for Sjögren syndrome using assays 
for anti–Sjögren syndrome-related antigen A/Ro, anti–Sjögren 
syndrome-related antigen B/La, rheumatoid factor, and 
antinuclear antigen can miss the diagnosis at an early disease 
stage.46 A newer blood test for Sjögren syndrome measures 
the 4 traditional biomarkers plus 3 novel biomarkers that are 
autoantibodies to proteins specific to the salivary and lacrimal 
glands: salivary gland protein-1, parotid secretory protein, and 
carbonic anhydrase VI.46 Although further study is needed, 
there is some evidence that the newer blood test might provide 
earlier diagnosis of Sjögren syndrome.49  

Sjögren syndrome has a prevalence of approximately 1.0% 
and develops primarily in women, typically in the 45- to  
55-year-old age range.46 If I suspect Sjögren syndrome because 
of severe dry eye, I ask about dry mouth, nasal or vaginal 
dryness, and back or joint pain. 

This patient did have Sjögren syndrome, and my approach to 
treating her would include preservative-free artificial tears, 
ideally a thicker gel-type formulation during the day and an 
ointment at night, or the cellulose cul-de-sac inserts. For  
anti-inflammatory treatment, she could try either cyclosporine 
ophthalmic emulsion, 0.05%, again; the newer cyclosporine 
ophthalmic solution, 0.09%; or lifitegrast, 5%. Inserting 
punctal plugs is also reasonable. Short-term use of a topical 
corticosteroid could also be considered, especially in patients 
with evidence of active inflammation, mainly to “jump-start” 
the treatment. In addition, I would start an antibiotic ointment 
for her lid disease and speak with the physician who prescribed 
the hydrochlorothiazide she was on about possibly changing 
her antihypertensive medication. If additional treatment for dry 
eye is needed, options include serum tears, punctal cautery,  
a scleral lens, and platelet-rich plasma injections, which I, 
personally, have never used.  

What treatment would you recommend for this patient?  

Dr Kim: I am aggressive in treating Sjögren syndrome–related 
DED. As acute intervention to rehabilitate the ocular surface,  
I would consider placing an amniotic membrane and, 
ultimately, partial lateral tarsorrhaphy. 
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Figure 3. Diffuse 
superficial punctate 
keratopathy and fine 
filaments seen on 
examination



I would remove the filaments using a jeweler’s forceps because 
they can cause a lot of irritation. I would also start topical 
acetylcysteine, which might prevent recurrence of the filaments 
because of its mucolytic activity.50 

Dr Ciralsky: I often start patients who have significant ocular 
surface damage on a topical corticosteroid because I find it 
accelerates symptomatic improvement. Even though the patient 
we are discussing did not have an adequate trial with 
cyclosporine, perhaps she would do better with something 
different, so I would probably start lifitegrast. I would hold off on 
placing punctal plugs until the inflammation is controlled 
because I would not want to trap inflammatory mediators on the 
ocular surface. I agree that because she has severe DED, this 
patient is probably going to need more advanced treatments that 
might include serum tears and even a scleral lens. Like natural 
tears, serum tears contain proteins, epitheliotrophic factors, 
neurotrophic factors, and other mediators to provide anti-
inflammatory activity and support healing.12 In my own practice, 
I have found a scleral lens to be a game changer in terms of 
treatment for patients with end-stage DED. 

I would also remove the filaments, and then place a bandage 
contact lens on the eye while the surface heals. It is important 
to be aware, however, that the bandage contact lens can dry 
out if the ocular surface is very dry, and this can lead to 
problems of its own.  

Dr Kim: We are fortunate to have a host of scleral lenses that 
can help with OSD and improve vision quality for patients with 
severe DED. 

Dr Rapuano: I find that we have to be very careful with 
bandage soft contact lenses in patients with dry eye because 
they can get ulcers rather quickly. I agree that scleral lenses 
can be extremely helpful for some patients. 

Case Conclusion 
The patient continued to use her moisture goggles. She was 
started on cyclosporine emulsion, 0.05%, and an antibiotic 
ointment and changed to a preservative-free ocular lubricant gel.  

The patient was doing well on this treatment and achieved 
BCVA of 20/25 OU after undergoing cataract surgery. Her 

condition remained stable for several years, but then began to 
progress. She had permanent partial lateral tarsorrhaphy and 
was started on serum tears and lifitegrast in addition to the 
cyclosporine. 

Dr Kim: Do you prescribe oral secretagogue treatment for 
patients with Sjögren syndrome? 

Dr Rapuano: Oral pilocarpine and oral cevimeline have been 
reported to improve dry eye in patients with Sjögren 
syndrome.51,52 In my experience, however, these 2 agents 
improve dry mouth more than dry eye. 

Dr Ciralsky: I leave decisions on systemic treatment to the 
rheumatologist. My patients who are using oral pilocarpine or 
oral cevimeline report that it helps dry eye and dry mouth. 

Dr Kim: I typically do not prescribe oral secretagogues 
because they can cause a lot of bothersome side effects,  
but I also leave decisions on their use and that of 
immunosuppressants to the rheumatologists. 

Dr Rapuano, do you have concerns about safety when using 
cyclosporine and lifitegrast in combination?  

Dr Rapuano: I tell patients that it might or might not be 
helpful to use both medications, and that I do not expect a 
miracle cure. I have quite a few patients on the combination 
and have not seen issues related to adverse events. The biggest 
problem has been obtaining insurance coverage for both 
medications. 

Dr Ciralsky: I see many patients with graft-vs-host disease.  
In those patients and in others with severe DED, I consider 
adding a second anti-inflammatory medication once they 
improve on the first drug. In my experience, patients might get 
some modest benefit from the additional medication. I have 
not seen any interactions or safety problems when using the  
2 medications in combination.  

Dr Braga-Mele: I have not used lifitegrast in combination with 
cyclosporine. I cannot think of a potential mechanism for an 
adverse interaction that would prevent me from doing so, but I 
would not expect a large additive benefit because lifitegrast and 
cyclosporine act on the same arm of the inflammatory process.
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TAKE-HOME POINTS

Screen patients undergoing cataract or refractive surgery to identify DED.  
      • Use objective diagnostic tests because patients with DED can be asymptomatic 

Optimize the ocular surface before planning cataract or refractive surgery and maintain treatment for DED postoperatively. 
      • Dry eye disease reduces the accuracy of measurements used in planning these procedures; reduces visual quality and 

quantity preoperatively and postoperatively; and is worsened by cataract and laser vision-correction surgery 

Treatment for DED requires a multimodal approach that considers severity, the presence of inflammation, modifiable 
exogenous factors, and DED type (aqueous deficient and/or evaporative). 

Sjögren syndrome is a chronic, progressive multisystem autoimmune disorder. 
      • Ophthalmologists need to recognize that dry eye is an early manifestation of Sjögren syndrome because early diagnosis 

and treatment of the disease can limit its sequelae 
      • A newer diagnostic blood test might allow for diagnosis when the disease is at an early stage 
      • Management of Sjögren syndrome–related DED requires aggressive treatment
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1. Increasing prevalence of DED in younger adults is thought 
to be associated with: 

    A. Digital device use 
    B. Genetic predisposition 
    C. Increasing allergy prevalence 
    D. More time spent indoors 

2. Which finding would lead to treatment of DED with an  
anti-inflammatory agent? 

    A. Low tear osmolarity 
    B. Schirmer score of 10 mm/5 min 
    C. Positive MMP-9 test 
    D. TBUT of 10 seconds 

3. Which tear osmolarity test result (OD/OS) should raise 
suspicion for DED? 

    A. 282/285 mOsm/L 
    B. 300/307 mOsm/L 
    C. 294/306 mOsm/L 
    D. 305/306 mOsm/L 

4. Corneal topography in a patient with DED can show 
_____________________. 

    A. Faux astigmatism 
    B. Irregular astigmatism 
    C. Irregular mires 
    D. All the above 

5. In the Tear Film & Ocular Surface Society Dry Eye 
WorkShop II definition of DED, which of the following is 
NOT mentioned as having an etiologic role? 

    A. Aqueous deficiency 
    B. Neurosensory abnormalities 
    C. Ocular surface inflammation 
    D. Tear film hyperosmolarity 

6. DED is reported to worsen after cataract surgery 
__________________________. 

    A. Only in patients having arcuate keratotomy 
    B. Only if it was not treated prior to surgery 
    C. More with femtosecond-assisted cataract surgery than 

with conventional phacoemulsification 
    D. More with conventional phacoemulsification than with 

femtosecond-assisted cataract surgery 

7. A patient seeking spectacle independence for distance after 
cataract surgery presents with complaints of blurry vision. 
Topography shows 1.5 D of regular astigmatism, and the 
patient has a positive MMP-9 test. Which is the most 
appropriate course of action? 

    A. Proceed with the surgery with a plan to implant an 
aspheric monofocal IOL with limbal relaxing incisions 

    B. Proceed with the surgery with a plan to use a toric IOL 
    C. Conduct further diagnostic testing 
    D. Start a topical nonsteroidal anti-inflammatory drug to 

reduce inflammation from the DED and have the patient 
return in 1 week 

8. A patient complains of ocular discomfort and blurry vision 
and has 2+ corneal staining, mildly altered meibum, tear 
osmolarity > 300 mOsm/L OU, and a positive MMP-9 test 
OU. Which treatment regimen is most appropriate? 

    A. Artificial tears and punctal occlusion 
    B. Artificial tears and oral omega-3 fatty acid 

supplementation 
    C. Artificial tears and lid hygiene 
    D. Artificial tears; lid hygiene; and lifitegrast, 5%, or 

cyclosporine, 0.05% or 0.09% 

9. In the DREAM study, what was the effect of treatment with 
omega-3 fatty acids in patients with DED? 

    A. No benefit compared with artificial tears 
    B. No benefit compared with olive oil 
    C. Improved DED only in those with DED related to MGD 
    D. Improved symptoms of DED (Ocular Surface Disease 

Index scores), but not objective signs 

    A 35-year-old woman wearing glasses to correct her low 
myopic astigmatism decides she would like to have 
refractive surgery so that she could see better without 
glasses when playing golf and tennis. On examination, she 
has mild MGD, rosacea, and punctate epithelial erosions. 
She starts treatment with lid hygiene, artificial tears, and 
doxycycline, and after 2 months, her ocular surface is 
improved. Which approach might give her the best 
refractive and functional results while minimizing the 
potential for problems with dry eye? 

    A. Contact lens monovision  
    B. LASIK with a wavefront-optimized technique  
    C. Refractive lens exchange with a multifocal toric IOL 
    D. SMILE

CME POST TEST QUESTIONS 
To obtain AMA PRA Category 1 Credit™ for this activity, complete the CME Post Test and course evaluation online at 
https://tinyurl.com/DEDOutcomesCME. Upon successful completion of the post test and evaluation, you will be able to 
generate an instant certificate of credit.  

See detailed instructions under To Obtain AMA PRA Category 1 Credit™ on page 2. 

For instant processing, complete the CME Post Test online at 

https://tinyurl.com/DEDOutcomesCME
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