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The complex pathophysiology of dry eye disease lends itself to an equally 
multifaceted therapeutic approach—including, in recent years, physical 
or nonpharmaceutical corrective measures.

It is important to note that most oft-cited 
epidemiological studies correlating DED 
with aging predate the introduction of the 
iPhone in 2007 and the commonality of 
tablets and laptop computers.4 Research 
is needed to better understand the effects 
of ocular surface stressors such as digital 
device use in younger patients.5 In my 
practice, however, evidence abounds; it is 
no longer uncommon for patients in their 
twenties—both women and men—to 
complain of ocular surface symptoms and 
have markedly abnormal meibography 
(Figure 1).

Changing demographics hold sig-
nifi cant implications for how DED is 
treated now and will be in the future. 
In my opinion, therapies are needed that 
appeal to the full range of age groups 
and lifestyles. This includes younger 
patients, many of whom are reluctant 
to use pharmaceuticals, preferring “or-
ganic” and “natural” remedies. There 
is also poor acceptance of daily eye-
drops among patients with arthritis or 

other disabilities that make them hard 
to instill. Further, some patients feel bur-
dened by eyedrops or forget to use them 
regularly. Effective alternatives to phar-
maceuticals and drop-based therapies 
are well suited for these populations.

Drug companies are looking to-
ward long-term drug delivery systems 
and nonpharmaceutical interventions 
to meet the needs of chronic disease 
patients and avoid encroachment by 
generic substitution. Innovations such 
as minimally invasive glaucoma sur-
gery (MIGS) and drug depot implants 
eliminate or reduce dependence on 
daily drops and are rapidly changing the TARGET AUDIENCE This educational activity is intended for optometrists. 
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Dry eye disease (DED) affects mil-
lions in the US and throughout the world. 
Its incidence is increasing as many of us 
spend increasing time using hand held 
digital devices. Staring at a lit screen on 
a digital device—ie, smartphones, elec-
tronic tablets, or computers—prolongs 
the interblink interval and increases the 
proportion of incomplete blinks and 
frequency, which promote tear evapo-
ration, infl ammation, and, eventually 
meibomian gland dysfunction (MGD).1 

While still thought to be a disease 
related to increasing age, an increasing 
proportion of young people are suffer-
ing from DED, which is very possibly 
related to frequent and chronic use of 
cell phones and digital devices in all age 
groups, but disproportionately among the 
young. Recent studies have shown that 
people younger than 40 to 45 years of 
age check their phones more frequently 
and spend more total time per day in 
front of digital devices compared with 
individuals older than 40 to 45 years.2,3
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FIGURE 1 Abnormal meibography of 
male in his 20s. A. Lower lid shows 
shortened glands. B. Upper lid has 
tourtuosity. (Courtesy of Dr. Hom)
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STATEMENT OF NEED
Although sometimes used as a synonym for dry eye disease, the 
term “ocular surface disease” refers to a cluster of anterior eye 
disorders that includes dry eye (evaporative or due to tear insuf-
ficiency), bacterial and viral infections, blepharitis, meibomian 
gland dysfunction, allergic conjunctivitis, ocular surface problems 
associated with glaucoma treatment, and the ocular manifesta-
tion of systemic inflammatory diseases and endocrine disorders 
(eg, Sjögren’s syndrome, arthritis, and thyroid disease).

While prevalence data vary considerably based on the population 
studied and disease definition, all of these conditions are common.1-3 
In addition, they share pathogenic mechanisms, have overlapping 
clinical signs and symptoms, and are often comorbid.4 For example, 
allergic conjunctivitis, blepharitis and Sjögren’s syndrome —like dry 
eye disease—are inflammatory conditions that affect the ocular 
surface and share a number of symptoms, including discomfort, 
itching, dryness, and irritation.5,6 

Diagnosis and treatment of ocular surface disease are clearly im-
portant, but they are rendered difficult by a number of factors: the 
frequency of comorbid conditions with similar signs and symptoms; 
incomplete understanding of the underlying pathogenesis; fre-
quently poor correlation between signs and symptoms; occasional 
systemic disease as an underlying factor, and the absence of simple, 
clear diagnostic tests. Even after diagnosis, adherence to best 
practice in patient management is complicated by the number of 
agents available and competing claims for them in the marketplace. 

Each installment of Key Issues in Ocular Surface Disease will look at 
two important topics in the management of ocular surface disease 
in order to support optometrists’ clinical reasoning and decision-
making abilities and navigate the growing body of sometimes 
contradictory evidence on ocular surface disease. The benefits 
are substantial: accurate diagnosis and effective treatment of 
ocular surface disease will contribute greatly to patient comfort 
and satisfaction, help patients enjoy comfortable contact lens 
wear, and significantly enhance outcomes in cataract and corneal 
refractive surgery.  

References
 1. O’Brien PD, Collum LM. Dry eye: diagnosis and current treatment 

strategies. Curr Allergy Asthma Rep. 2004;4:314-19.
 2. Lin PY, Tsai SY, Cheng CY, et al. Prevalence of dry eye among 

an elderly Chinese population in Taiwan: The Shihpai eye study. 
Ophthalmology. 2003;110:1096-101.

 3. McCarty CA, Bansal AK, Livingston PM, et al. The epidemiology of 
dry eye in Melbourne, Australia. Ophthalmology. 1998;105:1114-19. 

 4. Hom MM, Nguyen AL, Bielory L. Allergic conjunctivitis and dry 
eye syndrome. Ann Allergy Asthma Immunol. 2012;108(3):163-6.

 5. Berdy GJ, Hedqvist B. Ocular allergic disorders and dry eye 
disease: associations, diagnostic dilemmas, and management. 
Acta Ophthalmol Scand Suppl. 2000; 230:32-7.

 6. Grayzel AI: What is Sjogren’s? Chapter 2 in The Sjogrens Book. 
Fourth Edition, Ed DJ Wallace. Oxford University Press, New York, 
2012. pp 7-10.

OFF-LABEL USE STATEMENT
This work may discuss off-label uses of medications.

GENERAL INFORMATION
This CE activity is sponsored by New England College of Optometry 
and is supported by an unrestricted educational grant from Shire.

DATE OF ORIGINAL RELEASE
December 2017. Expiration Date: 11-14-2020. 

ACCREDITATION STATEMENT
This activity has been planned and implemented through the joint 
sponsorship of New England College of Optometry and Candeo 
Clinical/Science Communications, LLC. New England College of 
Optometry is accredited by The Council on Optometric Practitioner 
Education® (COPE®), created by the Association of Regulatory 
Boards of Optometry (ARBO) to accredit continuing education on 
behalf of optometric licensing boards. 

CREDIT DESIGNATION STATEMENT
This Distance Learning CE course is sponsored by New England 
College of Optometry and is supported by an unrestricted educa-
tional grant from Shire. For that reason, there is no registration fee 
to participate. After reading the issue, candidates must complete 
the online post-course test to verify learning and qualify for 1 hour/
unit of COPE-Accredited CE. A printable certificate of completion is 
generated for participants who successfully pass the post-course 
test with a score of 70% or higher. The instructional time is a 
minimum of 50 minutes. IMPORTANT NOTE: Distance Learning/
Multimedia courses do not qualify as CEE Courses. Only live lectures 
qualify as CEE courses.

Course ID: 55690-AS  Event ID# 114637

EDITORIAL COMMMITTEE DISCLOSURE STATEMENTS
Whitney Hauser, OD, is an assistant professor at Southern Col-
lege of Optometry and the founder/senior consultant of Signal 
Ophthalmic Consulting in Memphis, TN. She is also the CEO/founder 
of DryEyeCoach.com. Dr. Hauser is an advisory board member for 
TearLab, Paragon BioTeck, Inc., Bio-Tissue, ScienceBased Health, 
and 1-800-DOCTORS, a consultant for TearScience, Shire, Lumenis, 
Akorn Pharmaceuticals, Allergan, Bonsai Beta, and Alcon, and a 
speaker for TearScience, NovaBay, Shire, Akorn Pharmaceuticals, 
and Bio-Tissue.

Kelly K. Nichols, OD, MPH, PHD, FAAO, is dean of the University of 
Alabama at Birmingham School of Optometry in Birmingham, AL. Dr. 
Nichols is a consultant for Allergan, Eleven Biotherapeutics, InSite 
Vision, Kala Pharmaceuticals, Parion Sciences, Shire, Sun Pharma-
ceutical Industries Ltd., ScienceBased Health, and Santen. She has 
also received grant/research support from Eleven Biotherapeutics, 
Kala Pharmaceuticals, Shire, TearScience, and J&J Vision Care.

AUTHOR BIOS/DISCLOSURE STATEMENTS
Milton M. Hom, OD, FAAO, is in private practice in California. He has 
received research support from Allergan and Kala Pharmaceuticals 
and is a consultant for Bausch + Lomb and Shire.

Jillian Ziemanski, OD, MS, FAAO, is a clinical assistant professor at 
the University of Alabama at Birmingham School of Optometry. Dr. 
Ziemanski is on the advisory board for Allergan, and has received 
research support from TearScience.

DISCLAIMER
Participants have an implied responsibility to use the newly acquired 
information to enhance patient outcomes and professional devel-
opment. The information presented in this activity is not meant to 
serve as a guideline for patient care. Any procedures, medications, 
or other courses of diagnosis or treatment discussed or suggested 
in this activity should not be used by clinicians without evaluation 
of their patients’ conditions and possible contraindications or 
dangers in use, applicable manufacturers’ product information, and 
comparison with recommendations of other authorities.

COMMERCIAL SUPPORTERS 
This activity is supported by an unrestricted educational grant 
from Shire.

face of glaucoma treatment. Similarly 
advances in DED management—includ-
ing “alternative” or drug-free modali-
ties—may prove useful to clinicians and 
patients. 

Current Drop-free, Drug-free 
Therapies
Heat and Massage 

The use of heat and mechanical 
massage to clear obstructed meibomian 
glands has long been a cornerstone of 
MGD treatment. Currently, mechanical 
gland expression can be performed in the 
office using one of three techniques. Of 
note, none of these methods are covered 
by insurance in the US presently. The 
most sophisticated technology for mei-
bomian gland expression is LipiFLow®  
(TearScience, Morrisville, NC; now 
Johnson and Johnson Vision), which 
uses computer-automated thermal pul-
sation and gentle pressure on both the 
inside and outside of the lid.6,7 LipiFlow 
requires single-use disposable cups and 
is the most expensive option. 

MiBo Thermoflo (MiBo Medical 
Group, Dallas, TX), which also uses 
thermoelectric heat and gentle pressure 
to receive blocked glands, works only 
the outside of the lid. It does not require 
a disposable interface and costs less to 
perform. My colleague Leslie O’Dell, 
OD, and I conducted a case series on 
MiBo Thermoflo use among 11 subjects 
with bilateral MGD, treating one eye 
and using the untreated eye as a control. 
Treated eyes showed significantly im-
proved meibomian gland expression and 
secretion scores at one month following 
a single treatment; however, SPEED 
and OSDI scores were not significantly 
changed from baseline.8 

A third technique is basic in-office 
manual expression by the eyecare pro-
vider, which, when properly performed, 
yields good results.9 Using a study design 
similar to the MiBo Thermoflo study 
mentioned above, Dr. O’Dell and I inves-
tigated the efficacy of manual expression 
via a case series.10 

We used an eyelid warming mask 

followed by manual expression using 
Maskin® Meibum Expressor (Rhein 
Medical, St. Petersberg, FL) on 24 indi-
viduals with chronic MGD. We observed 
significant improvement in SPEED and 
OSDI scores on treated eyes at 2 weeks 
and 1 month following a single treat-
ment; objective measures of meibum 
secretions were not significantly im-
proved, however. 

Manual expression is the tool I use 
on MGD patients in my practice. A key 
to performing the procedure successfully 
is to warm the lid thoroughly to liquefy 
the meibum (heat masks can be used,) 
then immediately express the glands (on 
the pre-warmed side alone), observing 
closely for quality and expressibility. 
(A mnemonic device is LEO: liquefy, 
express, observe). Once upper and lower 
lids are completed on one side, the se-
quence can be repeated—starting with 
warming—on the other side. Attempting 
to express glands plugged with solid 
meibum can be painful for patients and 
is discouraged.11 Some of my colleagues 
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in DED patients have demonstrated 
meibomian gland morphologic change 
(consistent with the release of meibum), 
augmented lipid secretion and lipid layer 
thickness, and goblet cell degranulation 
and increased mucin production.20-24 

Neurostimulation is not effective in 
all patients. Assuming the product be-
comes more widely distributed, a simple 
in-office test can identify patients with a 
strong nasolacrimal reflex who are more 
likely to respond to ITN. Instruct the 
patient to place a cotton bud into his or 
her nose and push gently into the middle 
turbinate. If tears well up (typically at 
the lower lid) after a few seconds, then 
neurostimulation is more likely to work.

IPL 
The delivery of high intensity, poly-

chromatic light—intense pulsed light 
(IPL)—has long been used in dermatol-
ogy as a “photofacial” for cosmetic light-
ening of sun spots, telangiectasia, and 
other forms of skin hyperpigmentation. 
An observation that rosacea patients 
treated with IPL (on the skin below the 
lower lids and across the bridge of the 
nose) saw improvements in their DED 

elect to perform LipiFlow or MiBo Ther-
moFlo at the initial visit and follow-up 
with manual expression at subsequent 
visits (Figure 2).

Polyunsaturated Fatty Acids
Supplementation with omega-3 and 

omega-6 polyunsaturated fatty acids 
(PUFAs) has become a mainstay of 
treatment among DED experts and is 
well accepted and generally well toler-
ated by patients. The practice is based 
on evidence that suggests that a typical 
western diet, high in meats and industri-
ally processed oils, provides an excess 
omega-6-fatty acid and not enough 
omega-3-fatty acids, plentiful in cold wa-
ter fish, olive oil, and other staples of the 
Mediterranean diet.12,13 This typical west-
ern diet results in omega-6 to omega-3 
blood ratios of about 15 to 1, when the 
ideal ratio is closer to 4 to 1 or lower.12 

Although the pathophysiology of DED 
is complex, it is now accepted that inflam-
mation plays a role; an elevated omega-6 
to omega-3-fatty acid ratio may contribute 
to inflammation and meibum composi-
tion imbalances. Supplementation with 
various combinations of oral omega-3 
and omega-6 PUFAs has been shown to 
reduce signs and symptoms of DED.14 

Despite growing interest and re-
search on PUFA supplementation as 
DED treatment, there are holes in our 
knowledge around the most appropri-
ate form, dose, composition, and length 
of treatment to prescribe.14 Further, the 
value of assessing baseline blood PUFA 
levels and following blood levels on 

treatment have not been investigated. 
This points to a significant flaw in 
how we currently prescribe nutritional 
supplements for our DED patients—we 
assume they each have PUFA ratios char-
acteristic of the standard westerner; but 
surely some with better dietary habits 
or perhaps a different genetic makeup 
have more balanced blood levels and are 
not great candidates for PUFA supple-
mentation. Luckily, a soon-to-be-com-
pleted NIH-funded study—the DREAM 
study [https://clinicaltrials.gov/show/
NCT02128763]—may provide some 
answers and improve the precision of 
nutritional supplement prescribing. The 
DREAM study is a phase 3, multi-center, 
placebo-controlled trial of patients with 
DED undergoing treatment with dietary 
omega-3-fatty acid supplementation; it 
is notable for its size and for following 
PUFA blood levels, among other stan-
dard DED metrics.15 

Therapies in Development  
Intranasal Tear Neurostimulation

Neurostimulation is an FDA-sanc-
tioned medical strategy for a range of 
neurologic and nonneurologic disorders, 
including headache, pain, stroke, spinal 
cord injury, incontinence and rheumatoid 
arthritis.16 Intranasal tear neurostimula-
tion (ITN) is a novel mechanism for 
DED treatment that takes advantage of 
peripheral neural pathways between the 
nasal mucosa and tear film-supporting 
glands and cells. Nasolacrimal activation, 
in theory, should increase the volume of 
aqueous, proteins, and electrolytes in 
tears (from lacrimal glands); tear lipids 
(from meibomian glands); and mucins 
(from conjunctival epithelial goblet cells). 

Thus far, some research is bearing 
this out. Animal studies have associated 
ITN with increased aqueous volume, 
decreased tear osmolarity, and increased 
tear protein and lipid production.17,18 
Small-scale studies of TrueTear™ (Aller-
gen, Parsippany, NJ)—a handheld ITN 
prototype currently in limited rollout in 
the US—have shown increased aque-
ous production (assessed by Schirmer 
scores and tear meniscus height) as well 
as reduced symptoms and conjunctival 
and corneal staining associated with 
DED.16,19 Separate studies of TrueTear 

CORE CONCEPTS
Nonpharmaceutical options for 
the treatment of DED hold appeal 
for a growing faction of patients, 
including younger age groups 
increasingly affected by DED.

Heat and mechanical expression 
of MG are a mainstay of 
MGD treatment, though 
methodologies vary.

The DREAM study results may 
help improve patient eligibility 
and dosing for omega-fatty-acid 
supplementation in patients with 
DED. 

ITN technology increases 
aqueous production via 
nasolacrimal neurocircuitry. ITN 
may also stimulate lipid and 
mucin production.

Technologies traditionally used 
in cosmetic dermatology—IPL, RF 
and botulinum toxin—may also 
improve MGD.

FIGURE 2 A, B. Manual expression. 
(Courtesy of Leslie O’Dell, OD, FAAO)
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symptoms has prompted interest in the 
therapeutic potential of IPL in MGD 
across patient types.25 

A 2015 study by Craig and coworkers 
showed that IPL on inferior periocular 
skin in mild to moderate MGD patients 
(N = 28) demonstrated improved lipid 
quality and tear breakup time (TBUT) in 
treated eyes compared with baseline and 
untreated eyes.26 In a separate study of 
patients with moderate to severe MGD 
with or without comorbid rocasea, IPL 
used in conjunction with meibomain 
gland expression resulted in significantly 
improved symptoms (assessed by SPEED) 
and signs of MGD (meibomian gland 
score and TBUT) and DED (tear osmolar-
ity and corneal staining); in this study, 
lipid layer thickness was unchanged.27 

How IPL works against DED is 
not clear.27 Proposed theories include 
thrombosis of abnormal blood vessels, 
liquefying meibum, and/or reducing 
epithelial turnover. Some contend that 
IPL’s mechanism involves the eradica-
tion of the mite Demodex, a mediator 
of blepharitis and MGD that commonly 
colonizes periorbital skin in patients 
with rocasea.27 Drawbacks of IPL include 
that it can only be performed in fair-
skinned patients, and treatment must 
be confined to the lower lid. Also, IPL 
carries risk to the iris if the eye is not 
properly protected during treatment.

Radio Frequency 
Radio frequency (RF) for the treat-

ment of DED also stemmed initially from 
an observation that patients who under-
went RF for cosmetic purposes reported 
improvements in DED symptoms.28 
Although the mechanism is not fully 
understood, RF energy applied to skin 
has been shown to warm tissues, induce 
collagen remodeling and improve skin 
elasticity. An RF thermistor in develop-
ment, ThermiEyes™ (Thermi LLC, Irving, 
TX) has been associated with improved 
symptoms and some improved signs in 
early studies of patients with DED and 
periorbital wrinkling.28

Botulinum Toxin 
Botulinum toxin A (BTA) injection 

(Botox; Allergan, Parsippany, NJ) into 
periocular muscle has been shown to 

temporarily decrease lacrimal drainage 
comparable to punctal plugs.29,30 In a 
nonrandomized study among patients 
with severe DED (N = 60), those treated 
with BTA had fewer and milder side ef-
fects (shampoo in their eyes while show-
ering in 33%, unimproved foreign body 
sensations and increased tearing in 17%) 
compared with those receiving punctal 
plugs (plug extrusion in 33%, continu-
ous irritation and conjunctival erosion 
in 17%). Patients in the BTA group had 
higher rates of patient satisfaction.30 In a 
separate study, healthy patients undergo-
ing LASIK reported greater overall sat-
isfaction when BTA injection was used 
postoperatively compared with punctal 
plug.29 More research is needed in this 
area before the practice is embraced by 
practitioners in the US.

Conclusion 
Current nonpharmacologic modali-

ties—including nutritional supplemen-
tation and meibum expression—are 
integral to the management of DED. 
New methods with novel mechanisms 
of action are being investigated. 

Milton M. Hom, OD, FAAO, is in private prac-

tice in California. He has received research 

support from Allergan and Kala Pharmaceu-

ticals and is a consultant for Bausch + Lomb 

and Shire. Medical writer Noelle Lake, MD, 

assisted in the preparation of this manuscript.
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Systemic Autoimmunity and 
Dry Eye Disease 
Jillian Ziemanski, OD, MS, FAAO

Systemic autoimmune diseases are becoming more common in 
industrialized nations. Dry eye may be the first sign of a more 
widespread inflammatory condition.

Dry eye disease (DED) stems from 
imbalances within the lacrimal func-
tional unit affecting the tear film, ocular 
surface, and periocular tissue. In a mi-
nority of patients, however, DED may 
be related to an underlying systemic 
inflammatory or autoimmune (AI) 
condition, such as Sjögren’s disease, 
rheumatoid arthritis (RA), or systemic 
lupus erythematosus (SLE). Dry eye 
may be the presenting symptom in any 
of these inflammatory or AI conditions.1 
Thus, eye care providers do well to have 
a working knowledge of the ocular signs 
and symptoms of systemic diseases; 
have a means for routine systemic dis-
ease screening and initial evaluation; 
and feel confident managing AI-related 
ocular surface conditions. 

Etiopathogenesis 
Autoimmune etiopathogenesis is 

not fully understood but may involve a 
combination of genetic, hormonal, en-
vironmental, and even dietary factors.2 
A widely cited theory suggests that the 
stage is set for autoimmunity when a 
genetically susceptible individual en-
counters some form of environmental 
exposure, possibly a virus, bacterium or 
toxic pollutant; then, the body mounts 
an immune defense that “erroneously” 
targets human tissue bearing similarly 
structured proteins or nucleic acids, a 
process called “molecular mimicry.”3 
Though definitive proof is lacking, 
Epstein-Barr virus (EBV), hepatitis C 
virus, human T-cell leukemia virus 
type 1 (HTLV-1), and Helicobacter py-
lori have been proposed as pathogens 
responsible for the underlying immune 
misdirection in some instances of AI 
disease.4,5 

Gut microbiota imbalances (or 
dysbiosis) have also been implicated in 

the pathogenesis of inflammatory and 
AI diseases.6-8 The gut microbiota is the 
vast, dynamic collection of commensal 
organisms that reside in the human gut 
and that has far-reaching influence on 
immune, neurologic, and endocrine 
systems.3,9 Dysbiosis may occur in the 
setting of a fiber-deficient diet, psy-
chological stress, antibiotic and xeno-
biotic (synthetic chemical) exposures, 
and other factors, any of which may 
contribute AI pathogenesis and may at 
least partially explain a general trend 
in rising AI disease incidence in recent 
decades.8,10 

Systemic Diseases and DED
Sjögren’s syndrome affects an es-

timated 2 to 4 million individuals in 
the US, and the ratio of women to men 
affected is 9 to 1.11 Primary Sjögren’s 
is thought to result from lymphocytic 
infiltration into the salivary and lacrimal 
glands. Patients may experience progres-
sively worsening dry eye symptoms for 
months to years at presentation; many 
also have xerostomia (dry mouth), other 
xerosis such as dry skin, and constitu-
tional symptoms such as fatigue and 
malaise. Sjögren’s syndrome may also 
affect the lungs, kidneys, gastrointestinal 
tract, and nearly any extra glandular 
site.11 

About 60% of patients with AI-
mediated DED due to a disease other 
than Sjögren’s—such as RA, SLE, mixed 
connective tissue disease, or systemic 
sclerosis—carry a somewhat confusing 
designation of “secondary” Sjögren’s 
syndrome. The extent of pathogenic 
similarity between primary and second-
ary Sjögren’s cases is not clear.1,11 

Among patients with RA, DED is 
prevalent and likely significantly under-
diagnosed. A single-center prospective 

study of adult RA patients presenting 
to a non-eye care clinic (n=286) by 
Yumori and coworkers showed that 
DED of at least level 1 severity (DEWS 
modified severity scale), as assessed by 
Ocular Surface Disease Index (OSDI), 
tear osmolarity (TO), tear break-up time 
(TBUT), corneal/conjunctival staining, 
and Schirmer testing (ST), was 96%; 
and 34% of RA patients had DED of at 
least level 3 severity.12 Among patients 
with at least level 1 severity DED, only 
44% reported having been diagnosed 
with DED. 

Systemic inflammatory diseases that 
affect lid mechanics, such as Graves’s 
ophthalmopathy and ocular sarcoidosis, 
have also been associated with DED and 
should be considered as an underlying 
cause in patients with signs of these 
diseases.13,14

Presentation
The established principal mecha-

nism of Sjögren’s and AI-related dry 
eye is cellular infiltration of lacrimal 

CORE CONCEPTS
DED may be the “tip of the 
iceberg” of systemic autoimmune 
disease.

Sjögren’s syndrome, RA, SLE, 
autoimmune thyroiditis, and 
sarcoidosis may cause moderate 
to severe DED.

Autoimmune disease may affect 
ocular surface via inflammatory, 
infiltrative, or lid-based pathology.

Work up DED that is moderate-
to-severe, poorly responsive to 
treatment, or associated with 
extraocular signs (ie, mouth 
dryness, fatigue, arthritis).

Familiarize yourself with the ocular 
staining score used for diagnosis 
of Sjögren’s syndrome.

All eye care patients should 
have ROS; include specific 
questions about mouth dryness, 
constitutional symptoms, and 
arthritis.

ODs are well positioned to detect 
and diagnose autoimmune DED.
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glands producing aqueous-deficiency 
DED. However, in addition, meibomian 
gland disease (MGD) complicates a 
substantial proportion of cases, result-
ing in a “mixed” (aqueous deficiency 
plus evaporative) pattern of DED. In my 
experience, evaporative DED (with or 
without concomitant aqueous deficien-
cy) is a very common pattern among 
patients with systemic AI diseases. It is 
hypothesized that aqueous-deficiency 
DED produces downstream effects that 
negatively affect the meibomian glands, 
triggering a self-perpetuating cycle of 
inflammation, epithelial cell turnover, 
gland dysfunction, and gland obstruc-
tion. Also, patients with AI are subject 
to the same established ocular surface 
stressors (eg, computer use, low humid-
ity, air conditioning, cigarette smoke, 
certain drugs such as anticholinergics) 
as the general population,1,15 but hav-
ing an underlying AI disease may limit 
their ability to restore the integrity of 
the ocular surface. It is also possible 
that an evaporative component may 
relate to risk factors that are completely 
unrelated to their AI disease. Probably, 
both of these mechanisms contribute 
to MGD in patients with autoimmunity, 
especially since extensive digital device 
use—and its effects on meibomian 
glands and the tear film—is now our 
cultural norm (Figure 1).

The bottom line here is that patients 
with an underlying systemic illness may 
present with any DED type— aqueous 
deficiency, evaporative, or mixed. And 
considering the imprecision of Schirmer 
testing for detecting aqueous deficiency, 
providers should not dismiss the possi-
bility of an underlying AI disease based 
on an absent or undetectable aqueous 
deficiency.

The typical presentation of AI or 
Sjögren’s-related DED is pretty much 
identical to non-Sjögren’s DED. Patients 
may complain of ocular symptoms that 
get worse over the course of a day, for 
example, irritation, burning, stinging, 
grittiness, foreign body sensation, 
itching, ocular fatigue, or visual distur-
bance.11 The dilemma faced by eye care 
providers is when to suspect and evalu-
ate for a systemic disease. An important 
clue is disease severity and longevity. 

Suspect Sjögren’s or other AI disease 
in all patients with moderate to severe 
DED or DED recalcitrant to therapy.11 
Second, patients with extraocular symp-
toms may have a systemic process. (See 
below for a more detailed discussion of 
a DED-appropriate review of systems.) 

Third, the presence of other ocular 
comorbidities may be a tipoff to a more 
systemic inflammatory process. Graves’ 
disease primarily attacks the thyroid 
gland; about half of patients have im-
mune-mediated changes of periocular 
muscles and tissues, which may pres-
ent with lid retraction, exophthalmos, 
lagophthalmos, or other signs.13 Patients 
with the granulomatous disease sar-
coidosis may present with conjunctival 
nodules or signs of past uveitis.14

Review of Systems 
A review of systems (ROS) is an 

efficient screen for symptoms patients 
might not otherwise volunteer; a “posi-
tive” ROS may indicate a comorbidity 
or underlying illness. For patients with 
DED, it is worthwhile to include ques-
tions in the ROS related to Sjögren’s and 
other connective tissue diseases. In my 
practice, I typically will ask patients the 
questions in Table I, although it is by no 
means an exhaustive list.

Diagnosis 
According to the American College of 

Rheumatology, a diagnosis of Sjögren’s  
syndrome can be made when at least 
2 of the following 3 tests are positive:16 

 • Serum autoantibodies: anti-SSA 
(Ro) OR anti-SSB (La) OR both 
ANA and RF 

 • Lip biopsy showing focal 
lymphocytic sialoadenitis

 • Ocular Staining Score ≥ 3 

The ocular staining score ranges 
from 0 to 12 and is a specific grading 
system applicable to the diagnosis of 
Sjögren’s  syndrome.17 It requires evalu-
ation of lissamine green staining of the 
nasal and temporal bulbar conjunctiva, 
as well as fluorescein staining of the cor-
nea. Each of the three regions is graded 
on a scale of zero to three (based on the 
number of dots) and then summed per 
eye. Extra points are given if there are 

FIGURE 1 Meibomian gland atrophy of 
right lower lid in patient with secondary 
Sjögren’s syndrome, SLE, primary biliary 
cirrhosis, and scleroderma. (Courtesy of 
Dr. Ziemanski)

TABLE I Sample ROS for Patients with DED

Have you had recurrently or persistently 
swollen salivary glands as an adult?†

Sjögren’s primarily, but also 
sarcoidosis

Do you frequently drink liquid to aid in 
swallowing dry food?*†

Sjögren’s primarily, but also 
sarcoidosis

Do you have joint or muscle pain? autoimmune in general

Do you have generalized fatigue? autoimmune in general

Do you have intermittent redness or 
burning of the face? 

rosacea

Have you had recent weight loss, anxiety, 
hand tremor, sensitivity to heat? 

Graves’ disease

Do you have a chronic, dry cough or 
shortness of breath? 

sarcoidosis

*Recommend using this question judiciously, as frequently elicits “false positive” response

† Vitali C, Bombardieri S, Jonnson R, et al. Classification criteria for Sjögren’s syndrome: a revised 
version of the European criteria proposed by the American-European Consensus Group. Ann Rheum 
Dis. 2002;1:554-8.
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from the outset that effective DED treat-
ment requires daily effort on the part 
of the patient. In particular, moderate 
to severe DED—whether related to an 
underlying AI disease or not—requires 
an aggressive treatment strategy com-
prised of multiple therapies. In addition 
to standard DED therapies (eg, warm 
compresses, lid hygiene, and ocular 
surface lubricants), topical ocular anti-
inflammatory and/or immunomodula-
tory agents, punctal plugs, and other 
therapies are often needed to control 

moderate to advanced Sjögren’s or non- 
Sjögren’s DED.18 

Poor response to optimized ocular 
treatment may indicate a lack of control 
of the underlying systemic disease; re-
evaluation by rheumatology and adjust-
ment of systemic medications may be 
helpful. That said, research has shown 
that, while generally effective in the 
treatment of arthritis and other systemic 
manifestations of Sjögren’s, to date, 
systemic immunomodulatory therapy 
has not been shown to be effective for 
treatment of Sjögren’s-related DED.11

Conclusion
Eye care providers should stay alert 

for signs and symptoms of an underly-
ing systemic autoimmune or connective 
tissue disease in their patients with DED. 
These patients will likely require more 
intensive and aggressive DED treatment 
and a team approach to their care. 

Jillian Ziemanski, OD, MS, FAAO, is a clinical 

assistant professor at the University of Ala-

bama at Birmingham School of Optometry. 

Dr. Ziemanski is on the advisory board for 

Allergan, and has received research support 

from TearScience. Medical writer Noelle 

Lake, MD, assisted in the preparation of this 

manuscript.

any patches of confluent corneal staining 
(+1), central corneal staining within the 
pupillary area (+1), or the presence of 
filaments (+1). It is important to note 
that meeting this criterion for ocular 
staining is not done with the traditional 
corneal staining grades that most eye 
care providers are familiar with.

Patients suspected of having Sjögren’s 
or other AI disease should undergo a full 
DED workup, including standard tests 
and quantification of ocular surface 
staining. Ocular surface inflammation 
may be assessed via InflammaDry® (RPS 
Diagnostics, Sarasota FL); but a negative 
test does not rule out an inflammatory 
condition. Meibography imaging is valu-
able in patients suspected of having MGD 
(Figure 2). Depending on state laws on 
scope of practice, eye care providers 
may order the appropriate bloodwork 
and may therefore be fully empowered 
to independently diagnose Sjögren’s 
syndrome. If staining and antibodies are 
affirmative, a diagnosis of Sjögren’s syn-
drome can be made prior to referral. Al-
ternatively, providers may choose to refer 
patients with suspected Sjögren’s or AI 
disease to a rheumatologist for diagnosis.

Treatment
It is important to set expectations 

FIGURE 2 Meibomian gland tortuosity 
and obstruction of right lower lid in 
patient with SLE and fibromyalgia. 
(Courtesy of Dr. Ziemanski)
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 1. Which of the following systemic 
diseases is NOT associated with DED? 
 A. Lupus
 B. Sjögren’s syndrome
 C. Autoimmune thyroiditis, such as 

Graves’ disease
 D. All are associated with DED

 2. Your workup of a patient with severe 
DED, difficulty swallowing, and 
intermittent generalized joint pain 
reveals the following bloodwork 
and ocular staining results. Which 
patient’s diagnosis is in question and 
should be referred for lip biopsy?
 A. Anti-Ro and Anti-La negative; 

ANA and RF positive; Ocular 
Staining Score = 3 

 B. ANA positive; Anti-Ro, Anti-La, 
and RF negative; Ocular Staining 
Score = 4

 C. Anti-Ro, Anti-La, ANA and RF 
negative; Ocular Staining Score 
= 2 

 D. Anti-Ro positive; Anti-La, ANA 
and RF negative; Ocular Staining 
Score = 4 

 3. Which of the following DED therapies 
in development were NOT first used in 
dermatology?
 A. Intranasal tear neurostimulation
 B. Radiofrequency
 C. Intense pulsed light
 D. None of the above are used in 

dermatology

 4. According to research cited in this 
article, compared to older individuals, 
individuals younger than 40 to 45 
years of age:
 A. Check their cell phones more 

frequently
 B. Spend more total daily time on 

phones and computers
 C. Are better at multitasking
 D A and B

 5. Which of the following is NOT 
affected by staring at a computer?
 A. Interblink interval 
 B. Lacrimal drainage
 C. Blink frequency
 D. Blink completeness

 6. Which of the following is NOT an 
appropriate approach to meibum 
expression?
 A. Thermoelectric heat/mechanical 

expression instrument followed by 
manual expression at subsequent 
visits

 B. Lid warming followed by manual 
expression

 C. Manual expression alone 
 D. All of the above are appropriate 

approaches

 

 7. How are meibomian glands NOT 
hypothesized to be affected by 
aqueous-deficiency DED?
 A. Epithelial cell turnover
 B. Keratoconus
 C. Inflammation
 D. Gland dysfunction

 8. Which of the following statements 
is true according to the study of 
DED prevalence in patients with RA 
(Yumori et al) cited in this article?
 A. About half of RA patients had at 

least level 1 severity DED
 B. About half of RA patients with at 

least level 1 severity DED were 
undiagnosed 

 C. About a quarter of RA patients 
had level 2 severity DED

 D. A and B

 9. ITN, a technology in development, 
has been associated with which of the 
following outcomes in patients with 
DED?
 A. Mucin production 
 B. Aqueous production
 C. Lipid production 
 D. All of the above

 10. Which of the following terms 
describes a theory regarding 
autoimmune pathogenesis?
 A. Molecular mimicry 
 B. Xenobiotic deficiency 
 C. Mirror neuron effect
 D. Rheumatic antipathy
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