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Tear molecular biomarkers can predict the development of ocular 
chronic graft versus host disease before hematopoietic stem cell 
transplantation
Lidia Cocho1, Itziar Fernández2, 1, Margarita Calonge1, 2, Maite Sainz 
De La Maza3, Montserrat Rovira4, Carmen García-Vázquez1, 
Michael E. Stern1, 5, Amalia Enriquez-De-Salamanca1, 2. 1IOBA 
(Institute of Applied OphthalmoBiology). University of Valladolid, 
Valladolid, Spain; 2CIBER-BBN (Biomedical Research Networking 
Center in Bioengineering, Biomaterials and Nanomedicine). Carlos 
III National Institute of Health, Madrid, Spain; 3Clinical Institute 
of Ophthalmology (ICOF), Barcelona, Spain; 4Clinical Institute of 
Hematologic and Oncological Diseases (ICMHO), Barcelona, Spain; 
5ImmunEyez, Orange County, CA.
Purpose: To develop a model based on tear levels of a panel of 
inflammatory mediators to predict the occurrence of ocular chronic 
Graft Versus Host Disease (cGVHD) before Hematopoietic Stem Cell 
Transplantation (HSCT).
Methods: 25 patients undergoing HSCT were prospectively followed 
for up to 3 years. Ocular examination results were recorded, and tears 
were collected before HSCT and after several time-points. Levels of 
19 molecules (EGF, eotaxin 1/CCL11, fractalkine/CX3CL1, IL-1Ra, 
IL-1β, IL-2, IL-4, IL-5, IL-6, IL-8/CXCL8, IL-10, IL-12p70, IL-13, 
IL-17A, IP-10/CXCL10, IFN-γ, VEGF, TNF-α, and RANTES/CCL5) 
were measured by multiplex bead assay. Multistate models (MSM) 
considering four states (HSCT, systemic cGVHD, ocular cGVHD, 
and decease) were used to identify cytokine tear levels that may be 
associated with the progress of transplanted patients and predict 
patients’ risk of developing ocular cGVHD. Molecules included in 
the final multivariable model were reduced by a supervised Principal 
Components Analysis (PCA). For internal validation of the final 
MSM, bootstrap re-sampling was used. Model discriminatory ability 
was determined according to the time-dependent ROC curves, and 
the corresponding AUC.
Results: A multistate model was constructed based on fractalkine/
CX3CL1, IL-1Ra and IL-6 tear levels, which had a significant 
influence in the transition between the four different states. This 
model, based on a new variable built upon combination of these three 
molecules, displayed an AUC value between 67%-80% throughout 
follow up, which corresponds to a good discriminatory ability.
Conclusions: Tear levels of several molecules before HSCT 
were relatedto individual risk of developing ocular cGVHD. The 
model based on fractalkine/CX3CL1, IL-1Ra, and IL-6 tear levels 
before HSCT may allow patient’ stratification according to risk of 
developing ocular cGVHD prior to transplantation, thus allowing 
clinicians to adequately manage those high-risk patients.
Commercial Relationships: Lidia Cocho, None; Itziar Fernández, 
None; Margarita Calonge, None; Maite Sainz De La Maza, None; 
Montserrat Rovira, None; Carmen García-Vázquez, None; 
Michael E. Stern, ImmunEyez (E);  
Amalia Enriquez-De-Salamanca, None
Support: SAF2016-77080-P
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The epidemiology of ocular itch by dry eye symptoms and signs
leslie small1, Anat Galor3, 2, William J. Feuer3, Elizabeth R. Felix4, 5, 
Roy Levitt4, 6, Allison McClellan4, Constantine D. Sarantopoulos7, 6. 
1Optometry, Bascom Palmer Eye Institute, Miami, FL; 
2Ophthalmology, Miami Veterans Administration Medical Center, 
Miami, FL; 3Ophthalmology, Bascom Palmer Eye Institute, Miami, 
FL; 4Optometry, Miami Veterans Administration Medical Center, 
Miami, FL; 5Department of Physical Medicine and Rehabilitation, 
University of Miami Miller School of Medicine, Miami, FL; 
6Department of Anesthesiology, Perioperative Medicine and Pain 
Management, University of Miami Miller School of Medicine, 
Miami, FL; 7Miami Veterans Administration Medical Center, Miami, 
FL.
Purpose: The epidemiology of ocular itch (OI) has not been well 
studied and the classic teaching is that its presence indicates ocular 
allergy; however, newer data on the pathophysiology of itch suggests 
that other pathways are involved and are shared between the skin 
and ocular surface. Our objective is to evaluate associations between 
sensations of OI and dry eye (DE) symptoms and signs.
Methods: We performed a cross-sectional study of 324 patients that 
were seen in the Miami Veterans Affairs eye clinic. An evaluation 
was performed consisting of questionnaires regarding OI, DE 
symptoms, neuropathic-like ocular pain (NOP) descriptors followed 
by a comprehensive ocular surface examination. Subsequent analyses 
were performed to examine for differences between those with and 
without complaints of OI.
Results: The mean age was 62 years with 92% being male. Of the 
324 patients, 254 individuals reported OI: 130 rated the sensation as 
“mild” in intensity, 79 “moderate” and 45 “severe”. DE symptoms 
measured via Ocular Surface Disease Index questionnaire (OSDI) 
were higher in patients with moderate–severe (M-S) OI (47.4 
standard deviation (SD) 24.2) compared to their counterparts with 
mild or no OI (29.5 SD 21.5; OSDI of 25.1 SD 25.4, respectively, 
p<0.0005). NOP complaints, demonstrated via the neuropathic 
pain symptom inventory modified for the Eye (NPSI-Eye), were 
also higher in patients with M-S OI (33.8 SD 23.7) compared to 
those with mild or no OI (15.3 SD 16.2; 12.7 SD 17.5, respectively, 
p<0.0005). DE signs, on the other hand, were not significantly related 
to OI, but those with M-S OI had a lower frequency of ocular surface 
inflammation (30% compared to 42% with mild and 43% with no OI, 
p=0.08). When evaluating DE discordance scores, those with M-S OI 
had higher discordance scores (symptoms disproportionate to signs) 
(0.35 SD 0.28) compared to individuals with mild (0.17 SD 0.24) or 
without (0.11 SD 0.26) OI. Patients with M-S OI additionally had 
higher non-ocular pain, depression, and post-traumatic stress disorder 
scores, compared to those with mild or no OI symptoms.
Conclusions: Subjects with M-S symptoms have more severe DE 
symptoms, NOP complaints and non-ocular pain. However, DE signs 
did not statistically significantly correlate with OI.
Commercial Relationships: leslie small, None; Anat Galor, None; 
William J. Feuer, None; Elizabeth R. Felix, None; Roy Levitt, 
None; Allison McClellan, None; Constantine D. Sarantopoulos, 
None
Support: Supported by the Department of Veterans Affairs, Veterans 
Health Administration, Office of Research and Development, Clinical 
Sciences Research EPID-006-15S (Dr. Galor), R01EY026174  
(Dr. Galor), NIH Center Core Grant P30EY014801 and Research to 
Prevent Blindness Unrestricted Grant
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AUTOMATED NON-INVASIVE METHOD FOR DRY EYE 
PREDICTION
Clara Llorens Quintana1, Dorota H. Szczesna-Iskander2, 
Robert Iskander1. 1Department of Biomedical Engineering, 
Wroclaw University of Science and Technology, Wroclaw, Poland; 
2Department of Optics and Photonics, Wroclaw University of Science 
and Technology, Wroclaw, Poland.
Purpose: To assess the sensitivity of the recently proposed fractal 
dimension (FD) based method to differentiate between normal and 
dry eye subjects using high speed videokeratoscopy (HSV).
Methods: Retrospective data from HSV measurements of 19 
normal subjects and 11 dry eye subjects were analysed. Dry eye 
classification was made based on a standard clinical assessment. 
Three measurements of right eye were taken in suppressed blinking 
conditions for each patient, with a 3-minute break between each 
measurement. For the analysis, the median of the three measurements 
was considered. The maximum time of recording was 30 s. Dynamic 
Tear Film Surface Quality (TFSQ) indicator, breaks feature 
indicator (BFI), and the distortions feature indicator (DFI) were 
computed by means of calculating the FD of the HSV images. The 
first second after a blink was removed from the analysis in order to 
avoid the formation phase of the tear film, the remaining data was 
used to estimate the means and the trends of TFSQ, BFI, and DFI. 
Additionally, a bilinear function was used to estimate the transition 
point that is referred here as the break-up time (BUT). The receiver 
operating characteristics (ROC) were calculated and the area under 
the curve (AUC) was computed, among other parameters that 
provide the discrimination performance of the method (cut-off value, 
Youlden’s index (γ) and discriminant power (DP)).
Results: The parameter that provided the best performance in 
discriminating dry eye subjects from normal subjects was the 
mean BFI (AUC=0.83). Table 1 summarizes the AUC, sensitivity, 
specificity, γ and DP for the optimized cut-off point for the best 
performing parameter of each of the dynamics descriptors (TFDQ, 
BFI and DFI).
Conclusions: The FD approach for HSV has shown to achieve better 
discrimination results than previously proposed method, bringing 
the performance of the HSV technology closer to that of the more 
sophisticated, but clinically unavailable, techniques such as the 
Lateral Sharing Interferometry.

Commercial Relationships: Clara Llorens Quintana, None; 
Dorota H. Szczesna-Iskander, None; Robert Iskander, None
Support: MSCA-ITN-2014-EJD (EDEN HORIZON 2020) 
Nº642760
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A Survey of Dry Eye Practice Patterns
Karen Fernandez1, Gui-Shuang Ying1,  
Giacomina Masssaro-Giordano1, Stephen Orlin1, Michael Sulewski1, 
Ilaria Macchi1, Kristin Hammersmith2, Parveen Nagra2, 
Christopher J. Rapuano2, Vatinee Y. Bunya1. 1Ophthalmology, 
University of Pennsylvania Scheie Eye Institute, Philadelphia, PA; 
2Cornea Associates, Wills Eye Hospital, Philadelphia, PA.
Purpose: Dry eye disease (DED) is highly prevalent and is one of the 
most common reasons patients seek care from an ophthalmologist, 

with an estimated 11% of dry eye patients having underlying 
Sjogren’s syndrome (SS). However, there is no standardized approach 
to evaluating DED patients or for deciding which patients to refer 
for SS work-ups. Our goal was to survey ophthalmologists to assess 
current practice patterns regarding the evaluation of dry eye patients 
and referrals for SS work-ups.
Methods: An on-line survey was sent to ophthalmologists affiliated 
with the Scheie Eye Institute or Wills Eye Hospital using REDCap in 
August 2015.
Results: There were 474 survey invitations sent out and 101 
ophthalmologists completed the survey (21.3%), with the majority 
being cornea specialists (42.6%). The top 3 most common traditional 
dry eye tests performed were corneal fluorescein staining (89%), 
tear break-up time (78%) and anesthetized Schirmer’s test (51%). 
Conjunctival lissamine green and/or rose bengal staining were 
performed by less than 25%. The top 3 most common newer dry eye 
tests performed were tear osmolarity assessment (23%), MMP-9 
testing (17%) and Lipiview (13%).
Half of participants report that they refer less than 5% of their dry 
eye patients for SS work-ups, with 18% reporting that they never 
refer any patients. The majority (83%) felt that there is a need for 
an evidence-based standardized screening tool for dry eye patients 
to decide who should be referred for evaluation for SS. The most 
common reasons for referrals included positive review of systems 
(60%, most common: dry mouth), severe dry eye symptoms (51%) 
or signs (47%), or dry eye that is refractory to treatment (42%). The 
most common ocular sign that would cause a referral for a SS work-
up was severe corneal staining (59.4%).
Conclusions: Despite the introduction of several new diagnostic dry 
eye tests in recent years, our study suggests that ophthalmologists 
continue to prefer the use of traditional dry eye tests in practice, 
with the most common test being corneal fluorescein staining. There 
continues to be an under-referral of dry eye patients for SS work-ups, 
which may be contributing to the continued under diagnosis of the 
disease. The majority of respondents felt that there is a need for an 
evidence-based standardized screening tool for dry eye patients to 
decide who should be referred for SS evaluation.
Commercial Relationships: Karen Fernandez, None;  
Gui-Shuang Ying, Janssen Research and Development (C), Chengdu 
Kanghong Biotech Co. (C); Giacomina Masssaro-Giordano, None; 
Stephen Orlin, None; Michael Sulewski, None; Ilaria Macchi, 
None; Kristin Hammersmith, Shire Pharmaceuticals (S); 
Parveen Nagra, None; Christopher J. Rapuano, TearLab (C), Shire 
Pharmaceuticals (C); Vatinee Y. Bunya
Support: NEI R01EY026972
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Assessing a new battery of risk factors for dry eye
Katherine M. Mastrota1, Justin T. Kwan2, Scott G. Hauswirth3, 
Scott Schachter4, Jennifer S. Harthan5, Leslie E. O’Dell6, 
Kristen Hipolito7, Milton M. Hom7. 1Consultant, Brooklyn, NY; 
2Southern California College of Optometry, Fullerton, CA; 
3Minnesota Eye Consultants, Minneapolis, MN; 4Advanced Eyecare, 
Pismo Beach, CA; 5Illinois College of Optometry, Chicago, IL; 6Dry 
Eye Center of PA, Manchester, PA; 7Private Practice, Azuza, CA.
Purpose: The purpose of this study was to identify risk factors for 
dry eye through a brief, 14-question patient profile survey.
Methods: Fourteen questions and the ocular surface disease index 
(OSDI) were administered to clinic patients at seven clinical sites. 
Subjects were defined as dry if their OSDI was ≥ 13 and normal if 
< 13. Dry was also confirmed with one or more clinical tests and 
established cut points (TBUT, staining, MG expression, phenol red 
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thread test). Proportions and chi-squared tests were performed on the 
categorical responses by subjects.
Results: The responses that were statistically significant between dry 
and normal were migraine headaches (p = 0.005), see a doctor for 
chronic conditions (p = 0.025), sinus issues (p = 0.031), and use of 
eye drops (p = 0.004). In addition, 45% of the sample had consulted 
an allergist in the past.
Conclusions: Migraine headache and sinus issues were among the 
risk factors for dry eye as uncoverd by this survey. Sinus issues is 
a new risk factor identified in this battery of questions. Previous 
known risk factors such as diabetes and smoking were not significant. 
Future work entails assigning point values to these responses to 
define a cut point maximizing sensitivity and specificity for dry eye. 
Furthermore, a stronger association between allergy and dry eye 
may exist and needs continued investigation. This instrument has 
future implications in population studies as well as everyday clinical 
practice.
Commercial Relationships: Katherine M. Mastrota, None; 
Justin T. Kwan, None; Scott G. Hauswirth, None; Scott Schachter, 
None; Jennifer S. Harthan, None; Leslie E. O'Dell, None; 
Kristen Hipolito, None; Milton M. Hom, None
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Title ; Does anti VEGF is a promising modalityof treatment in 
Dry eye disease?
Dr Ajay K. Ambade1, dr Rakhee A. Ambade2. 1Eye, Ambade Eye 
Hospital, Nagpur, India; 2PHYSIOLOGY, LATA MANGESHKAR 
HOSPITAL, INDIA, India.
Purpose: Aim ; To evalute tear film stability and tear production in 
dry eye diseased patients treated with intravitreal antiVEGF(avastin) 
for diabetic macular edema and hence studing the hypothesis of anti 
VEGF in treatment of Dry eye diseased.
Methods: Method ;21 dry eye diseased patients with CSMEtreated 
with anti VEGFwere studied for tear film stability and tearfilm 
stability and tear production. The non injected eye were taken for the 
controlled group of the study..Tear film break-up time (TBUT), and 
Schirmer 1 test (S1T) were mearsed at 1,30,90and 180th days after 
the injecetion.
Results: Result: The raised mean tear film breakup time indicates the 
increased stability of tear film in post anti VEGF (Avastn) injected 
eyes. The higher Schirmer 1 test value indicates improvement in tear 
production in the anti VEGF (Avastin) group patients.
Conclusions: Conclusion: ;post injection of anti VEGF show distinct 
sings of improvments in dry eye disease in early periods of follwup.
Commercial Relationships: Dr Ajay K. Ambade, None; dr 
Rakhee A. Ambade, None
Clinical Trial: sunil diabetes care centre nagpur, jun/12/2013
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Is the Ocular Surface Disease Index (OSDI©) the Right Tool to 
Measure Patient Perception of Ocular Surface Symptoms?
Francisco Amparo, Reza Dana. Cornea Service, Massachusetts Eye 
& Ear Infirmary, Boston, MA.
Purpose: To evaluate the correspondence between the symptom 
scores obtained with two dry eye questionnaires: the Ocular Surface 
Disease Index (OSDI) and the Symptom Assessment in Dry Eye 
(SANDE).
Methods: Prospective, observational study of a consecutive cohort 
of patients with dry eye disease (DED) and ocular graft-vs-host 
disease (GVHD), participants responded both the OSDI, a 12-item 
symptom questionnaire, and the Symptom Assessment in Dry Eye 

(SANDE), a 2-item visual analog scale. For each clinical condition 
we divided the cohort into three subgroups: i) patients with an OSDI 
score <30, ii) 30-60, and iii) >60. Similarly, we divided the cohort 
into subgroups defined by a SANDE score i) <30 (mild symptoms), 
ii) 30-60 (moderate), and iii) >60 (severe), and compared the mean 
scores obtained with each questionnaire in each subgroup depending 
if OSDI or SANDE scores were used as the defining criteria.
Results: We obtained 200 evaluations in the dry eye group and 330 
in the ocular GVHD group. In the DED group, when patients were 
categorized by their OSDI scores, the mean scores for each subgroup 
were: <30: OSDI 17, SANDE 42; 30-60: OSDI 44, SANDE 60, 
and >60: OSDI 73, SANDE 77. And when defined by their SANDE 
scores: <30 (mild): OSDI 19, SANDE 21; 30-60 (moderate): OSDI 
30, SANDE 47; and >60 (severe): OSDI 46, SANDE 74.
In the ocular GVHD group when patients were categorized by OSDI 
scores: <30: OSDI 17, SANDE 34; 30-60: OSDI 42, SANDE 54; and 
>60: OSDI 72, SANDE 79. And when defined by SANDE scores: 
<30 (mild): OSDI 19, SANDE 17; 30-60 (moderate): OSDI 29, 
SANDE 46; and >60 (severe): OSDI 53, SANDE 76.
Conclusions: When patients are categorized by the severity of their 
OSDI or SANDE scores, there are major clinical differences between 
the results of both questionnaires, and this was maintained for both 
DED and ocular GVHD. These results suggest that OSDI results 
do not follow a linear magnitude when assessing discomfort as 
commonly understood by most patients and clinicians, and unlike a 
visual analog scale (such as SANDE) tends to underestimate patient 
symptoms of discomfort.
Commercial Relationships: Francisco Amparo, None; Reza Dana, 
Mass Eye and Ear (P)
Support: EY019098
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Residence time evaluation with oct of eyedrops with different 
sodium hyaluronate concentrations
Gonzalo Carracedo, Cristina Pastrana, Maria Serramito. Optometry 
and Vision, University Complutense of Madrid, Madrid, Spain.
Purpose: The most common treatment of dry eye disease is artificial 
tears. A key important point is the residence time on the ocular 
surface. The purpose of this study was analyze the residence time of 
different concentrations of sodium hyaluronate eyedrops.
Methods: 46 eyes of 23 healthy subjects (16 women and 7 men; 
23.57 ± 2.56 years old) were recruited for the study. Saline solution 
like a control and three artificial tears with a different concentrations 
of hyaluronic acid (0.1%; 0.2% and 0.3%) were instilled randomly 
in both eyes in different days. Lower tear meniscus tear (LTM) 
were evaluated using the anterior segment OCT before instillation 
and at 0.5, 1, 3, 5,10, and 20 minutes after instillation. The tear 
meniscus height (TMH) and tear turbidity from the OCT images were 
assessed. Moreover, Schirmer test, tear film break up time (TFBUT) 
and subjective questionnaire about the eyedrop preference were 
performed.
Results: There was a statistically increase of TMH compared with 
baseline until t = 1 minute (p <0.001) after the instillation of saline 
and 0.1% sodium hyaluronate. For 0.2% sodium hyaluronate, the 
increase was significant until 5 minutes and 10 minutes for 0.3% 
sodium hyaluronate instillation (p < 0.001). The tear turbidity 
increased for all eyedrops evaluated at the first three minutes after 
instillation (p<0.05) but after 5 minutes, the turbidity decrease 
significantly compared with baseline for the saline solution and 0.1% 
sodium hyaluronate. TFBUT increased for all hyaluronic solutions 
after instillation (p<0.05). The eyedrop preferred for the patients was 
0.2% concentration.
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Conclusions: The increasing of concentration of sodium hyaluronate 
is correlated with the residence time of the eyedrop in the ocular 
surface, however, the patients do not prefer the most viscose, 
probably due to loss of visual quality.
Commercial Relationships: Gonzalo Carracedo, None; 
Cristina Pastrana, None; Maria Serramito, None
Support: SAF2013-44416-R, RETICS RD12/0034/0003
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In Vivo Confocal Microscopy Demonstrates the Presence of 
Microneuromas and may Allow Differentiation of Patients with 
Corneal Neuropathic Pain from Dry Eye Disease
Hamid-Reza Moein1, 2, Gabriela Dieckmann1, Alessandro Abbouda1, 
Nicholas Pondelis1, Arsia Jamali2, Zeina Salem1, Pedram Hamrah1, 2. 
1Boston Image Reading Center, Department of Ophthalmology, 
Tufts Medical Center, Boston, MA; 2Center for Translational Ocular 
Immunology, Department of Ophthalmology, Tufts Medical Center, 
Tufts University School of Medicine, Boston, MA.
Purpose: The diagnosis of corneal neuropathic pain (CNP) is 
challenging and most often difficult to differentiate from dry eye 
disease (DED). In addition to pain, CNP can present with similar 
signs and symptoms of DED. Thus, objective diagnostic tools to 
identify patients with CNP are needed. The purpose of this study is 
to compare subbasal corneal nerve and immune dendritiform cell 
alterations between patients with DED and CNP.
Methods: This cross-sectional, single center study included patients 
with DED (n=14), CNP (n=15), and age and sex-matched normal 
controls (n=16), who underwent central corneal laser in vivo 
confocal microscopy (IVCM, HRT3/RCM). Subbasal corneal nerve 
density and morphology (nerve beading, bead-like formation along 
the nerves), presence of microneuromas (enlarged nerve terminal 
sprouts), and dendritiform cell density (DCD) were assessed and 
compared between the groups by 2 masked observers.
Results: Total nerve density was decreased in both CNP patients 
(11.64±1.90 mm/mm2) and DED (13.63±1.56 mm/mm2) as compared 
to normal controls (23.90±0.92 mm/mm2; p <0.001). While total 
nerve density was lower in patients with CNP as compared with 
DED, it was not statistically significant (p=0.42). Nerve beading was 
present in all DED and CNP patients and in 14/16 of control group 
(P>0.05). Interestingly, microneuromas were observed in all patients 
with CNP, while they were not detected in any of the patients with 
DED (sensitivity and specificity of 100%). DCD was increased in 
both CNP (73.12±29.91 cells/mm2) and DED (82.29±18.28 cells/
mm2) as compared to normal controls (24.81±4.48 cells/mm2; 
p=0.10). However, there was no significant difference in DCD 
between DED and CNP patients (p=0.79).
Conclusions: IVCM may be used as an adjunct diagnostic tool to 
differentiate CNP from DED. Micro-neuromas might serve as a 
sensitive and specific criterion in differentiating patients with CNP 
from DED.
Commercial Relationships: Hamid-Reza Moein, None; 
Gabriela Dieckmann, None; Alessandro Abbouda, None; 
Nicholas Pondelis, None; Arsia Jamali, None; Zeina Salem, None; 
Pedram Hamrah, Shire (F), Dompe (C), GlaxoSmithKline (F), 
GlaxoSmithKline (C), Shire (C), Allergan (F), Allergan (C)
Support: NIH R01-EY022695 (PH), NIH R21-EY025393-01(PH), 
Research to Prevent Blindness Career Development Award (PH), 
Massachusetts Lions Eye Foundation (PH).
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In Vivo Confocal Microscopy Demonstrates Increased Density of 
Immune Dendritiform Cells in the Peripheral Cornea of Patients 
with Dry Eye Disease Compared to Normal Controls
Anam Akhlaq1, 2, Paula Kataguiri1, 2, Gabriela Dieckmann1, 2, 
Arsia Jamali2, Shruti Aggarwal3, Rodrigo T. Muller2, 3, 
Bernardo Cavalcanti3, Yureeda Qazi1, 3, Andrea Cruzat3, 
Ahmad Kheirkhah3, Pedram Hamrah1, 2. 1Ophthalmology, Tufts 
Medical Center, Boston, MA; 2Center for Translational Ocular 
Immunology, Tufts Medical Center, Boston, MA; 3Cornea and 
Refractive Surgery Service, Massachusetts Eye & Ear Infirmary, 
Department of Ophthalmology, Harvard Medical School, Boston, 
MA.
Purpose: In vivo confocal microscopy (IVCM) is a non-invasive 
instrument for detecting dry eye-associated subclinical inflammation. 
The purpose of this study was to assess inflammatory changes in 
the peripheral cornea by analyzing epithelial immune dendritiform 
cell (DC) density and morphology in DED as compared to normal 
controls.
Methods: This is a prospective, cross-sectional, case-control study 
evaluating 46 patients with DED and 20 age and sex-matched 
controls (p>0.05). All 4 peripheral corneal quadrants (superior, 
inferior, temporal and nasal) were imaged by laser IVCM. Three 
representative images were analyzed for DC density and morphology 
(DC area and DC field) by two observers in a masked fashion. A 
p-value <0.05 was considered statistically significant.
Results: The mean age of DED group was 54.30±11 and that of 
normal controls was 49.05±9.7 years, respectively (p>0.05). DC 
density, DC area and DC field in the peripheral corneal quadrants 
ranged from 49.23±49.12 to 84.73±77.78 cells/mm2, 145.89±52.17 
to 150.91±62.72m2, and 208.53±115.31 to 351.97±286.51m2. There 
was a significant difference in DC density between DED and controls 
groups for all quadrants (p<0.05). In contrast, the morphological 
parameters did not show statistically significant changes between 
the quadrants (p>0.05). DC parameters did not show statistically 
significant differences between evaporative and mixed subtypes of 
DED for any peripheral quadrant. Although mean DC density was 
higher in DED than in controls for all quadrants, the inferior quadrant 
showed increased DC density in 68% (1 SD above normal) and 48% 
(2 SD above normal) of patients. The nasal, temporal and superior 
quadrants demonstrated increased DC density between 37% and 43% 
(1 SD above normal), and between 14.8% and 27% (2 SD above 
normal) in DED.
Conclusions: The peripheral cornea demonstrates increased level 
of immune cell alterations in DED compared to controls, with the 
inferior cornea showing the highest level of subclinical inflammation. 
While inflammation cannot be detected by clinical examination, 
IVCM may be used to stratify DED patients with immune cell 
alterations for clinical trials or anti-inflammatory therapy.
Commercial Relationships: Anam Akhlaq, None; 
Paula Kataguiri, None; Gabriela Dieckmann, None; Arsia Jamali, 
None; Shruti Aggarwal, None; Rodrigo T. Muller, None; 
Bernardo Cavalcanti, None; Yureeda Qazi, None; Andrea Cruzat, 
None; Ahmad Kheirkhah, None; Pedram Hamrah, 
GlaxoSmithKline (F), GlaxoSmithKline (C), Novabay (C), Allergan 
(F), Stemnion (C), Tissue-Tech (C), Jade Pharmaceuticals (C), Shire 
(F), Dompe (C), Dompe (F), Heidelberg Engineering (C), Santen 
Inc. (C), Alcon (F), Eyegate Pharmaceuticals (C), Tissue-Tech (F), 
Bausch & Lomb (C), Valeant (C), Shire (C), Allergan (C)
Support: Allergan, Inc., Irvine, CA; NIH R01-EY022695, 
Massachusetts Lions Eye Foundation
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Program Number: 2658 Poster Board Number: A0248
Presentation Time: 8:30 AM–10:15 AM
Patients with Dry Eye Disease Demonstrate Significant Decrease 
In Central and Peripheral Corneal Nerve Density
Zeina Salem1, 2, Gabriela Dieckmann1, 2, Adam Tanaka1, 
Paula Kataguiri1, 2, Shruti Aggarwal3, Rodrigo T. Muller1, 3, 
Bernardo Cavalcanti3, Andrea Cruzat3, Ahmad Kheirkhah3, 
Pedram Hamrah1, 2. 1Center for Translational Ocular Immunology, 
Tufts Medical Center, Boston, MA; 2Cornea Service, New England 
Eye Center, and Department of Ophthalmology, Tufts Medical 
Center, Boston, MA; 3Cornea and Refractive Surgery Service, 
Massachusetts Eye & Ear Infirmary, Boston, MA.
Purpose: Dry eye disease (DED) is a condition that causes ocular 
surface discomfort. In vivo confocal microscopy (IVCM) allows 
corneal nerve visualization. The purpose of this study was to assess 
corneal nerve changes in the center and peripheral corneal quadrants 
in DED patients as compared to normal controls.
Methods: This is a prospective, cross-sectional, case-control study of 
46 patients diagnosed with DED, and 20 age and sex-matched normal 
controls (P>0.05). IVCM images were taken in the central cornea and 
4 peripheral quadrants. Three representative images were selected for 
each area and main trunk, branch and total nerve densities analyzed 
by two masked observers. DED were further stratified into mixed 
(Schirmer’s test £10 mm; TBUT<10’’) and evaporative (TBUT<10’’; 
Schirmer’s >10 mm) subtypes. A P value <0.05 was considered 
statistically significant.
Results: In the DED group, main trunk, branch and total nerve 
densities were significantly lower as compared to the control group 
(P<0.001) for the central cornea and all peripheral quadrants. There 
were no significant differences in the peripheral corneal nerve 
density between the 2 subtypes of DED. In the DED group, the 
total nerve density was significantly higher in the central cornea 
(17.07±7.03mm/mm2) than in the nasal (11.55±5.42) and inferior 
(11.26±5.98) quadrants (P<0.01). Similarly, the branch density in 
the central cornea (10.61±4.41) was significantly higher than in the 
nasal (7.28±3.45) and the inferior (7.09±3.92) quadrants (P<0.01). 
In addition, the main trunk density in the central cornea (1.24±0.75) 
was significantly lower than in the nasal (2.10±1.80) and the temporal 
(2.06±1.51) quadrants (P<0.03).
Conclusions: Patients with DED demonstrate a significant reduction 
in nerve density in both the central and peripheral corneal quadrants 
as demonstrated by IVCM.
Commercial Relationships: Zeina Salem; Gabriela Dieckmann, 
None; Adam Tanaka, None; Paula Kataguiri, None; 
Shruti Aggarwal, None; Rodrigo T. Muller, None; 
Bernardo Cavalcanti, None; Andrea Cruzat, None; 
Ahmad Kheirkhah, None; Pedram Hamrah, GlaxoSmithKline (F), 
GlaxoSmithKline (C), Novabay (C), Allergan (F), Santen Inc. (F), 
Stemnion (C), Tissue-Tech (C), Jade Pharmaceuticals (C), Shire (F), 
Dompe (C), Dompe (F), Heidelberg Engineering (C), Santen Inc. (C), 
Alcon (F), Eyegate Pharmaceuticals (C), Tissue-Tech (F), Bausch & 
Lomb (C), Valeant (C), Shire (C), Allergan (C)
Support: Allergan, Inc. Irvine, CA,CA; NIH R01-EY022695, 
Massachusetts Lions Eye Foundation

Program Number: 2659 Poster Board Number: A0249
Presentation Time: 8:30 AM–10:15 AM
Ocular Pain in Patients with Dry Eye Disease
ZHONGMOU SUN1, Vannarut Satitpitakul1, Ahmad Kheirkhah1, 
Alja Crnej1, Pedram Hamrah2, Reza Dana1. 1Schepens Eye 
Research Institute, Harvard Medical School, Boston, MA; 2Cornea/
Ophthalmology, NEEC, Tufts Medical Center, Tufts University, 
Boston, MA.

Purpose: To evaluate the level of ocular pain in patients with dry 
eye disease (DED) and to correlate the ocular pain with the Ocular 
Surface Disease Index (OSDI) score and DED signs.
Methods: This cross-sectional study included 91 patients with DED. 
All patients were asked to score their level of ocular pain using a 
10-point scale, with 10 indicating the most severe ocular pain. All 
patients also had a comprehensive ophthalmic assessment including 
OSDI questionnaire. The correlations between the level of ocular 
pain and OSDI and clinical parameters were then evaluated.
Results: 85.4% of patients with DED had some degree of ocular 
pain, with mild pain (scores <5) in 44.9%, moderate pain (scores 
5-7) in 33.7% and severe pain (scores >7) in 6.8%. The mean level of 
ocular pain was 4.1 ± 2.4 with a median of 3. The mean OSDI score 
was 44.7 ± 22.7. The level of ocular pain had a statistically significant 
correlation the OSDI score (P=0.01) though with a relatively low 
coefficient (Rs=0.32). No correlations were found between the level 
of ocular pain and DED signs.
Conclusions: Majority of patients with DED have ocular pain which 
correlates only weakly with the OSDI score. Evaluation of the level 
of ocular pain should be considered in routine assessment of patients 
with DED.
Commercial Relationships: ZHONGMOU SUN, None; 
Vannarut Satitpitakul, None; Ahmad Kheirkhah, None; 
Alja Crnej, None; Pedram Hamrah, None; Reza Dana, None
Support: NIH R01 EY 20889

Program Number: 2660 Poster Board Number: A0250
Presentation Time: 8:30 AM–10:15 AM
Improvement of Key Clinical Parameters of Dry Eye Disease 
after 12 Months Treatment with Cyclosporine 0.05% Eye Drops
Tor P. Utheim1, Xianjun Chen2, Sten Raeder2, Ø Utheim3, 
Aleksandar Stojanovic2, Darlene A. Dartt4, Behzod Tashbayev2. 
1Department of Medical Biochemistry, Oslo University Hospital, 
Oslo, Norway; 2The Norwegian Dry Eye Clinic, Oslo, Norway; 
3Department of Ophthalmology, Oslo University Hospital, Oslo, 
Norway; 4Department of Ophthalmology, Schepens Eye Research 
Institute/Massachusetts Eye and Ear, Boston, MA.
Purpose: To investigate one-year follow-up changes in clinical 
parameters of dry eye disease (DED) in patients receiving 
cyclosporine 0.05% eye drops (Restasis, Allergan) in a Norwegian 
cohort of dry eye patients.
Methods: Three hundred forty patients (79% female/21% male, 
age 54.8±15.8 years) with DED of mixed etiologies presenting with 
signs of inflammation, for whom Restasis eye drop treatment was 
prescribed from their first visit at the Norwegian dry eye clinic, 
were consecutively included in the study. The patients underwent 
comprehensive dry eye work-up at baseline and after 12 months. The 
work-up included assessment of tear film break-up time (TFBUT), 
ocular surface staining using the Oxford grading scheme, Schirmer 
test I, meibum expressibility (ME), meibum quality (MQ) and dry 
eye severity level (DESL). Besides Restasis eye drops, all patients 
received additional preservative-free tear substitutes during 12 
months. Wilcoxon signed rank test was used for statistical analyses. 
Results are presented as mean and standard deviation.
Results: TFBUT increased from 3.67±3.04 at baseline to 
6.92±5.536 after 12 months (p<0.001). Vital staining decreased 
from 2.77±2.483 to 1.37±1.715 (p<0.0001). A decrease in ME was 
observed (1.39±0.976 at baseline compared to 1.07±1.0 after 12 
months, p=0.019). DESL decreased from 2.21±0.547 at baseline to 
1.81±0.485 at one year follow-up (p<0.0001). Changes in results of 
Schirmer I test and MQ were not significant.
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Conclusions: Topical cyclosporine treatment for DED proved 
effective with improvement of key clinical parameters of DED at 12 
months follow-up.
Commercial Relationships: Tor P. Utheim, None; 
Xianjun Chen, None; Sten Raeder, None; Øygunn Utheim, 
None; Aleksandar Stojanovic, None; Darlene A. Dartt, None; 
Behzod Tashbayev, None

Program Number: 2661 Poster Board Number: A0251
Presentation Time: 8:30 AM–10:15 AM
Evaluation of 0.05% Cyclosporine Ophthalmic Emulsion on 
Ocular Surface Staining and Visual Function in Subjects Who 
Experience Discomfort While Engaging in Electronic Visual 
Tasking
Karl Stonecipher1, Gail Torkildsen3, Eugene B. McLaurin4, 
Linda Villanueva5, George W. Ousler2, David A. Hollander2. 
1Ophthalmology, University of North Carolina, Greensboro, NC; 
2Ora, Inc, Andover, MA; 3Andover Eye, Andover, MA; 4Total 
Eyecare, Memphis, TN; 5Allergan, Inc, Irvine, CA.
Purpose: To assess the effect of a 6-month course of cyclosporine 
0.05% ophthalmic emulsion (Restasis®, Allergan, Inc.) on ocular 
surface staining, visual function, and other measures of dry eye (DE) 
in subjects who experience discomfort while engaging in electronic 
visual tasking.
Methods: In this multi-center, open-label, 5-visit study, DE patients 
administered Restasis® twice-daily for 6 months. Patients were 
included in the study if they were 18 to 55 years of age, had a history 
of DE, used electronic devices (computers, tablets, phones) on a 
daily basis, had a score of 2 or greater on the Ora Calibra™ Ocular 
Discomfort and 4-Symptom Questionnaire, an Ocular Surface 
Disease Index (OSDI) score >12, and presence of corneal staining at 
visit 1. Primary efficacy endpoints were ocular surface staining, and 
visual performance at 6 months.
Results: Fifty one subjects were enrolled in the study; 46 subjects 
completed the study and were considered per protocol. Forty-one 
subjects were female (82%); mean subject age was 46.3±8.30. At 6 
months, statistically significant reductions in all regional fluorescein 
staining was observed; in particular, central corneal staining was 
reduced by -0.75±0.66 (p<0.0001). Subjects also reported statistically 
significant improvements in visual function as measured by the OSDI 
questions for blurred vision (p<0.0001), poor vision (p=0.0002), 
driving at night (p=0.016), working with a computer (p<0.0001), 
and watching television (p<0.0001). Among secondary endpoints, 
Schirmer’s scores for all subjects was increased by 4.0±7.13 mm 
(p=0.0004), with 32% of all subjects increasing by at least 5 mm, and 
16% increasing by at least 10 mm.
Conclusions: Restasis® improves ocular surface staining and patient 
reported visual function in patients who engage in electronic visual 
tasks after 6 months of dosing.
Commercial Relationships: Karl Stonecipher, Alcon 
(R), Shire (R), Allergan (R), Alcon (C), Shire (C), Allergan 
(C); Gail Torkildsen, Shire, Inc (C), Allergan, Inc (C); 
Eugene B. McLaurin, Shire, Inc (C), Allergan, Inc (C); 
Linda Villanueva, Allergan, Inc (E); George W. Ousler, Ora, Inc 
(E); David A. Hollander, Ora, Inc (E)
Clinical Trial: NCT02554981

Program Number: 2662 Poster Board Number: A0252
Presentation Time: 8:30 AM–10:15 AM
Retrospective evaluation of real-life efficacy of PADciclo™ 0.06% 
ciclosporin in dry eye patients
Morten Praestegaard1, Frederic Gomez1, Steffen K. Heegaard3, 
John K. Dart2. 1MC2 Therapeutics, Hoersholm, Denmark; 
2Moorfields Eye Hospital, London, United Kingdom; 3Rigshospitalet, 
Copenhagen, Denmark.
Purpose: MC2 Therapeutics is developing PADciclo™, a once 
daily ocular formulation of ciclosporin designed with penetration 
and tolerability in mind. PADciclo™ is available in the UK as an 
unlicensed special, currently in clinical development for the treatment 
of moderate-severe dry eye. Real-life performance of the unlicensed 
PADciclo™ 0.06% ciclosporin was evaluated in a retrospective 
study of dry eye patients at Moorfields Eye Hospital (London) with 
the purpose of verifying key elements in a prospective clinical trial 
design.
Methods: Dry eye patients included in this analysis (n=22) were 
required to have i) minimum mild global symptoms and fluorescein 
staining score of ≥1 on the Oxford scale before initiation of treatment, 
ii) instilled PADciclo™, iii) reported values of global symptoms 
and fluorescein staining during treatment. Global symptom severity 
was graded as absent, mild, moderate or severe (0-3). Ocular surface 
fluorescein staining was converted to the Oxford scale (0-4). Patient 
symptoms and signs were included in the analyses where data were 
available using a pre-defined entry key for data extraction. At the 
time of analysis 10/22 patients had used PADciclo™ for more than 26 
weeks, with a duration ranging from 4-52 weeks for the whole group.
Results: The global symptom score improved in 13/22 patients with 
a mean change of 0.7 [p<0.01]. 9/13 patients with initial moderate 
symptoms and 4/8 patients with mild symptoms improved during 
treatment. The Oxford scale score reduced in 16/22 patients with a 
mean change of 0.8 [p<0.001], which generally occurred within 3 
months of treatment. A trend was observed that 2/22 patients with 
initial Oxford score ≥3 responded better than 7/22 and 13/22 patients 
with initial score 1 or 2, respectively. 1/22 patients discontinued 
treatment because of poor tolerance. None discontinued because of 
lack of efficacy and overall safety was confirmed.
Conclusions: The data indicates that PADciclo™ 0.06% is effective 
in reducing corneal staining and global symptoms of dry eye. 
The response to treatment increases with severity at baseline for 
global symptoms and corneal staining. Discontinuation because of 
intolerance to ciclosporin or the formulation vehicle is well-known 
for Ikervis® and Restasis®. Only one patient (4.5%) discontinued 
PADciclo™ treatment in this cohort. These results have guided the 
design of the ongoing clinical development of PADciclo™.
Commercial Relationships: Morten Praestegaard; 
Frederic Gomez, MC2 therapeutics (C); Steffen K. Heegaard, MC2 
Therapeutics (C); John K. Dart, None

Program Number: 2663 Poster Board Number: A0253
Presentation Time: 8:30 AM–10:15 AM
Prevalence of Dry Eye in Chennai, India
J Peter Gierow1, Angie G. Garcia1, Anuradha Narayanan2. 
1Department of Medicine and Optometry, Linnaeus University, 
Kalmar, Sweden; 2Elite School of Optometry, Chennai, India.
Purpose: Only little information is currently available regarding dry 
eye in developing parts of the world. Therefore, the aim of this study 
was investigate the prevalence of dry eyes among a population in 
Chennai, India.
Methods: 156 subjects aged 7-76 years (mean 26+/-17) participated 
and were obtained from two different groups, one of staff and 
students at the Elite School of Optometry (ESO), Chennai, India and 
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one by outreach activities by ESO among aid-seekers in a normal 
population. Each patient were analysed for non-invasive tear break-
up time (NIBUT), tear meniscus height, Meibomian gland disease, 
blink rate, palpebral aperture, and were asked to fill out a symptom 
questionnaire (OSDI). Data regarding gender, age, hours exposed to 
air-condition, mobile phone and computer use, and use of makeup 
and medications were also collected. The patient was diagnosed as 
having dry eyes if both NIBUT and OSDI met the criteria for dry 
eyes (NIBUT <10 s; OSDI score >12).
Results: The prevalence of dry eye in Chennai based on positive 
NIBUT and OSDI combined was 31%. Even though the percentage 
was higher for women, no statistically significant difference between 
men and women was found. A positive significant correlation was 
found between subjects exposed to air-condition (p=0.0031) and dry 
eye, and subjects not using makeup and dry eye (p= 0.0048).
Conclusions: The study showed a high prevalence of dry eyes based 
on OSDI-score and NIBUT. Our study indicated a somewhat higher 
prevalence than earlier Indian studies with a higher prevalence of dry 
eye among females than men, albeit not statistically significant.
Commercial Relationships: J Peter Gierow, None; 
Angie G. Garcia, None; Anuradha Narayanan, None
Support: The study was supported by a Minor Field Study grant by 
Sida (AGG), and a Linnaeus University faculty research grant (JPG)

Program Number: 2664 Poster Board Number: A0254
Presentation Time: 8:30 AM–10:15 AM
Clinical Signs of Dry Eye Disease are Correlated to Peripheral 
Corneal Immune Cell Alterations by In Vivo Confocal 
Microscopy
Paula Kataguiri1, Gabriela Dieckmann1, Shruti Aggarwal2, 
Rodrigo T. Muller2, Bernardo Cavalcanti2, Yureeda Qazi2, 1, 
Andrea Cruzat2, Ahmad Kheirkhah2, Pedram Hamrah1, 3. 
1Ophthalmology, New England Eye Center/Tufts Medical Center, 
Boston, MA; 2Cornea and Refractive Surgery Service, Massachusetts 
Eye & Ear Infirmary, Department of Ophthalmology, Harvard 
Medical School, Boston, MA; 3Center for Translational Ocular 
Immunology, Department of Ophthalmology, Tufts Medical Center, 
Boston, MA.
Purpose: Inflammation has been recognized to play a major role 
in the pathogenesis of dry eye disease (DED). In vivo confocal 
microscopy (IVCM) is a sensitive tool for detecting subclinical 
inflammation. In this study, we aimed to assess epithelial corneal 
dendritiform immune cell (DC) alterations in the peripheral cornea 
of patients with DED and to correlate these to clinical signs and 
symptoms.
Methods: This is a prospective, cross-sectional, cohort study of 46 
patients with DED. Corneal IVCM images were in all 4 peripheral 
quadrants. Three representative images were analyzed for DC density 
and morphology (DC area and DC field) by two masked observers 
and correlated to ocular surface disease index (OSDI), corneal (CFS) 
and conjunctival staining (CS; NEI scales), Schirmer’s test and 
tear break-up time (TBUT). DED severity (1-4) was based on Dry 
Eye Workshop (DEWS). P value <0.05 was considered statistically 
significant.
Results: The mean symptom score was 46.2±28.6 for OSDI. Mean 
signs were 3.9±3.1 for CFS, 4.3±2.8 for CS, 2.7±2 seconds for 
TBUT, and 12.8±10.5 mm for Schirmer’s test. DC density, area and 
field in the peripheral corneal quadrants ranged from 49.2±49.1 to 
84.7±77.7 cells/mm2, 145.8±52.1 to 150.9±62.7m2 and 208.5±115.3 
to 351.9±286.5m2. In the nasal quadrant, there was a correlation 
between DC density and CFS (p=0.001, R=0.40), and DC density and 
TBUT (p=0.03, R=-0.28); in the temporal quadrant, correlation was 
found between DC density and CFS (p=0.008, R=0.4),  

DC density and CS (p=0.015, R=0.3), and DC density and TBUT 
(p=0.009, R=-0.34). For the superior cornea, DC field correlated 
with TBUT (p=0.001, R=-0.49), and CS (p=0.02, R=0.29) and DC 
density correlated with the CS (p=0.048, R=0.24). Finally, for inferior 
quadrant, DC density correlated with TBUT (p=0.004, R=-0.37), CFS 
(p=0.006, R=0.33) and CS (p=0.04, R=0.35). No statistical difference 
was found comparing IVCM findings in relation to OSDI or DED 
severity level.
Conclusions: This study demonstrates a correlation between 
peripheral corneal IVCM findings and clinical signs, in particular 
for the nasal and temporal quadrants as early as in DEWS grade 
1. No statistical difference was found comparing IVCM findings 
with DED severity level or symptoms. Reversal of these differential 
changes may be used to evaluate efficacy of anti-inflammatory DED 
treatment.
Commercial Relationships: Paula Kataguiri, None; 
Gabriela Dieckmann, None; Shruti Aggarwal, None; 
Rodrigo T. Muller, None; Bernardo Cavalcanti, None; 
Yureeda Qazi, None; Andrea Cruzat, None; Ahmad Kheirkhah, 
None; Pedram Hamrah, GlaxoSmithKline (F), GlaxoSmithKline 
(C), Novabay (C), Allergan (F), Stemnion (C), Tissue-Tech (C), Jade 
Pharmaceuticals (C), Shire (F), Dompe (C), Dompe (F), Heidelberg 
Engineering (C), Santen Inc. (C), Alcon (F), Bausch&Lomb (C), 
Eyegate Pharmaceuticals (C), Tissue-Tech (F), Valeant (C), Shire (C), 
Allergan (C)
Support: Allergan, Inc., Irvine, CA; NIH R01-EY022695, 
Massachusetts Lions Eye Foundation
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Ocular lubricant use in medically and surgically treated 
glaucoma
Jayant V. Iyer1, 2, Yang Zhao1, 3, Fiona Lim1, Louis Tong1, 4, 
Tina T. Wong1, 4. 1Ophthalmology, Singapore National Eye Centre, 
Singapore, Singapore; 2Glaucoma, Wilmer Eye Institute, Baltimore, 
MD; 3Ophthalmology, National University of Singapore, Singapore, 
Singapore; 4Singapore Eye Research Institute, Singapore, Singapore.
Purpose: Chronic use of intraocular pressure (IOP) lowering 
medications is associated with ocular surface disease (OSD). Ocular 
lubricants are regularly used in management of OSD. In this study 
we assess the incidence of topical lubricant use as a surrogate marker 
for underlying OSD, in medically and surgically treated glaucoma 
patients over 5 years of review.
Methods: Retrospective chart review was performed for newly 
diagnosed glaucoma patients who were started on topical medications 
in 2007 and followed up over a 5-year period. Primary outcome 
measure was the incidence of topical lubricant use in these patients 
and a subset of these patients who required glaucoma or cataract 
surgery during followup.
Results: Charts of 505 newly diagnosed glaucoma patients with 
no prior history of ocular lubricant use were analyzed. Mean age 
was 63.9 years (SD: 11.1) and 42.8% were women. 124 (24.6%) of 
these patients underwent phacoemulsification surgery, 97 underwent 
mitomycin C (MMC) augmented phacotrabeculectomy, 25 underwent 
MMC-augmented trabeculectomy and 3 underwent tube surgery over 
the course of followup. 5-year incidence of lubricant use was 59% 
in all glaucoma subjects. 52.8% of patients on medical treatment 
and 72.9% of patients who underwent phacotrabeculectomy or 
trabeculectomy required lubricants respectively (p=0.005). 60.4% 
of glaucoma subjects who underwent phacoemulsification surgery 
required lubricant use. Incidence of lubricant use increased from 
21.3% preoperatively to 71.3% postoperatively in subjects who 
required trabeculectomy or phacotrabeculectomy. Incidence of 
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lubricant use was similar in patients on one or multiple glaucoma 
medications, with the mean onset of lubricant use being 10 months 
after starting glaucoma medication in both groups. Females were also 
more likely to require artificial tears compared to males (p=0.002).
Conclusions: Both medical and surgical management of glaucoma 
have an adverse effect on the ocular surface. Chronic use of glaucoma 
medications was associated with a high incidence of ocular lubricant 
use. MMC-augmented trabeculectomy was associated with an even 
higher incidence of ocular lubricant use with this surgery increasing 
the need for topical lubricants more than threefold postoperatively.
Commercial Relationships: Jayant V. Iyer, None; Yang Zhao, 
None; Fiona Lim, None; Louis Tong, None; Tina T. Wong, None

Program Number: 2666 Poster Board Number: A0256
Presentation Time: 8:30 AM–10:15 AM
Validating strip meniscometry tube (SMTube) as a method for 
measuring tear production in the diagnosis of aqueous deficient 
dry eye (ADDE)
Saleh Alshammeri, Suzanne Hagan, Louise Madden, Ian Pearce. 
Glasgow Caledonian University, Glasgow, United Kingdom.
Purpose: To determine the utility of strip meniscometry tube 
(SMTube), a commercially available test to assess tear production by 
comparing to measurements of tear turnover rate (TTR) by the gold 
standard method, fluorophotometry. This will determine if this new 
test can be adopted to allow the diagnosis of aqueous deficient dry 
eye (ADDE), and inform appropriate clinical management.
Methods: Thirty two participants (15 dry eye patients with ADDE 
and 17 normal subjects) were enrolled in the study (age range 27-84). 
TTR of the right eye of each subject was measured with an automated 
scanning fluorophotometer (Fluorotron Master; Coherent Radiation, 
Inc, Palo Alto, CA, USA). This took 20 minutes. Strip meniscometry 
tube (SMTube) was then applied to the lateral lower lid tear meniscus 
of the same eye. At the end of 5 seconds, the length of the stained 
portion was measured. Tear meniscus height (TMH) was then 
measured using a slit lamp and eyepiece graticule.
Results: Significant differences between the ADDE and the control 
group were respectively as follows (Mean ± SD) TTR 7.89±1.79, 
19.57±5.90 % min-1 (P = 0.000), SMtube 3.2±1.1, 5.7±2.3 mm (P = 
0.001) and TMH 0.18±0.04, 0.24±0.03 mm (P = 0.042). Moreover, 
significant correlations were found for all diagnostic tests TTR/
SMtube (rho=0.78, P=0.000), TTR/TMH (rho=0.67, P=0.000) and 
SMtube/TMH (rho=0.47, P=0.007). The gold standard diagnostic test 
of TTR, fluorophotometry is not readily available in a clinical setting. 
As TTR and SMtube show a strong correlation, it can be used as a 
surrogate measure. Using a ROC curve, it was found that the SMtube 
showed a sensitivity of 88% and a specificity of 67 % at a cutoff 
value of 3.75 mm.
Conclusions: The study shows that the SMtube test is a viable 
alternative to TTR by fluorophotometry as a measure of tear 
production. SMTube is an easy, quick and low-cost technique. 
Furthermore, it is effective as a single test for the diagnosis of ADDE.
Commercial Relationships: Saleh Alshammeri; Suzanne Hagan, 
None; Louise Madden, None; Ian Pearce, None

Program Number: 2667 Poster Board Number: A0257
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Clinical Efficacies and Serum Components of Autologous Serum 
Eye Drops in Patients with Different Etiologies of Ocular Surface 
Disorders
chiaju lu, Yi-Hsin Ma, Chien-Jung Huang, Wen-Hui Tu, Lily Chen, 
Fung-Rong Hu, Wei-Li Chen. National Taiwan University Hospital, 
Taichung, Taiwan.

Purpose: Although autologous serum eye drops are considered safe 
and efficient for the treatment of various ocular surface disorders, 
the clinical efficacies and serum components of these in different 
patients have seldom been analyzed. The purpose of this study was to 
compare the treatment response and serum components of autologous 
serum eye drops in patients with different disease entities to predict 
patients’ treatment response.
Methods: From June 2015 to Feb 2016, the study enrolled 45 
patients who continuously used autologous serum eye drops for more 
than 6 months. The disease entities of the patients were divided into 
Primary Sjogren’s Syndrome (SS), Secondary Sjogren’s Syndrome 
and ocular surface disorders other than SS. Ocular surface disease 
index (OSDI) was used to evaluate the subjective treatment effects. 
Ocular staining grading was used to evaluate the objective treatment 
effects. Standard ELISA and Multiplex ELISA arrays were used to 
evaluate the concentrations of important growth factors, extracellular 
matrix and proinflammatory cytokines in serum eye drops. The 
correlations between treatment effects and serum components were 
analyzed.
Results: The study enrolled 14 patients with Primary SS, 11 
patients with Secondary SS, and 20 patients with non-SS ocular 
surface disorders. There was no significant difference in OSDI 
and ocular staining grading among the three groups, although 
Secondary SS seemed to have higher OSDI and more severe ocular 
staining (p>0.05). Patients with Secondary SS had significantly 
higher expressions of IGF-1 and TGF-b1 compared to Primary SS 
patients (p<0.05). There was no significant difference in hyaluronic 
acid, b-FGF and EGF expressions among the three disease entities 
(p>0.05). For proinflammatory cytokines, there was significantly 
higher expressions of IL-2, IL-8 and TNF-α in Secondary SS 
(p<0.05). There was no significant difference in IL-1b, IL-6 and IL-
17 among the three groups. Multiple linear regression demonstrated 
positive correlations between OSDI and the expression levels of 
TGF-b1, TNF-α (p<0.05) and negative correlation between OSDI 
and hyaluronic acid (p<0.05).
Conclusions: Our results suggest that autologous serum eye drops 
may not be equally effective in different ocular surface disorders. 
The expression levels of several growth factors and proinflammatory 
cytokines may be used to predict treatment outcomes.
Commercial Relationships: chiaju lu, None; Yi-Hsin Ma, None; 
Chien-Jung Huang, None; Wen-Hui Tu, None; Lily Chen, None; 
Fung-Rong Hu, None; Wei-Li Chen, None
Support: 104-CGN15
Clinical Trial: 201511091RINB
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Safety and Efficacy of 0.05% and 0.1% RGN-259 for Subjects 
with Dry Eye Syndrome (DES): ARISE I
George W. Ousler1, Joseph B. Ciolino2, Won S. Yang4, Gabriel Sosne3. 
1Ora, Inc., Andover, MA; 2Ophthalmology, Massachusetts 
Eye and Ear Infirmary, Harvard Medical School, Boston, MA; 
3Ophthalmology, Wayne State University, Detroit, MI; 4GTreeBNT 
Co., Ltd., Seongnam, Korea (the Republic of).
Purpose: 
RGN-259, or thymosin beta 4, is a ubiquitous low molecular weight 
protein that promotes cell migration and wound healing and has anti-
inflammatory properties. This phase 2b/3 clinical study evaluated the 
safety and efficacy of RGN-259 for the treatment of dry eye.
Methods: This multi-center, randomized, double-masked, placebo-
controlled clinical trial assessed the safety and efficacy of 0.05% and 
0.1% RGN-259 for DES using the Controlled Adverse Environment 
(CAE®) model. 317 subjects were randomized in a 1:1:1 ratio to 
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receive 0.05%, 0.1% RGN-259 or placebo ophthalmic solution 
bilaterally, four times per day for 28 days. The study comprised of 
5 visits over 5 weeks. The primary efficacy endpoints were change 
from Pre-CAE to Post-CAE in the total corneal fluorescein staining 
score on the Ora Calibra® scale at Visit 5 for the sign, and change 
from Pre-CAE to Post-CAE in ocular discomfort score on the Ora 
Calibra® Ocular Discomfort Scale at Visit 5 for the symptom.
Results: 
After 28 days of treatment, 0.1% RGN-259 significantly reduced 
ocular discomfort during CAE exposure compared to placebo 
(ITT, p=0.043). Ocular discomfort after CAE exposure was also 
significantly improved on Day 28 in the 0.05% and 0.1% RGN-
259 over placebo (ITT, p=0.0366 and p=0.0072), indicating a 
dose-dependent response. Furthermore, in patients who were more 
symptomatic at baseline, ocular discomfort prior to CAE exposure 
was significantly improved in the 0.05% and 0.1% RGN-259 groups 
(p=0.022 and p=0.006, vs. placebo, respectively). 
RGN-259 also improved ocular surface staining after 28 days of 
dosing in patients with compromised tear film break-up time at 
baseline. At Visit 5, these subjects in both the 0.05% and 0.1% RGN-
259 group had significantly reduced total corneal staining  
(p = 0.0310, p = 0.0274, respectively) and inferior corneal staining  
(p = 0.0171, p = 0.0062, respectively) pre-CAE (change from 
baseline) over placebo. There were no significant drug-related 
adverse or serious adverse events and RGN-259 was well-tolerated 
and comfortable for the patients with no irritation upon instillation.
Conclusions: 
These data indicate that RGN-259 has a fast-acting treatment effect 
on both the signs and symptoms of dry eye disease, confirming 
positive results of the Phase 2a study.
Commercial Relationships: George W. Ousler, Ora, Inc. (E); 
Joseph B. Ciolino, ReGenTree, LLC (C); Won S. Yang, GtreeBNT 
Co., Ltd. (I); Gabriel Sosne, ReGenTree, LLC (C)
Clinical Trial: NCT02597803
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Lifitegrast ophthalmic solution 5.0% for treatment of dry eye 
disease: combined evidence from 5 randomized controlled trials
Amir Shojaei1, Mahshad Darvish-Zargar2, Edward J. Holland3, 
Clara Chan4, Kelly K. Nichols5, Joseph Tauber6, 
Christophe BAUDOUIN7, Aparna Raychaudhuri1, monica roy1. 
1Shire, Lexington, MA; 2McGill University, Montreal, QC, Canada; 
3Cincinnati Eye Institute, Edgewood, KY; 4University of Toronto, 
Toronto, ON, Canada; 5University of Alabama, Birmingham, AL; 
6Tauber Eye Center, Kansas City, MO; 7Centre Hospitalier National 
d’Ophtalmologie des Quinze-Vingts, Paris, France.
Purpose: To evaluate the combined evidence from 5 clinical trials 
of the efficacy and safety of lifitegrast ophthalmic solution 5.0% 
versus placebo in subjects with dry eye disease (DED). Lifitegrast 
is a lymphocyte function-associated antigen-1 (LFA-1) antagonist 
approved in the US for the treatment of signs and symptoms of DED.
Methods: Adults with DED were randomized to lifitegrast or placebo 
in 5 randomized, double-masked, placebo-controlled trials: 4 12-
week efficacy/safety studies (phase 2, lifitegrast n=58, placebo n=58; 
phase 3 trials: OPUS-1, lifitegrast n=293, placebo n=295; OPUS-2, 
lifitegrast n=358, placebo n=360; OPUS-3, lifitegrast n=355, placebo 
n=356), and a 1-year safety study (SONATA, lifitegrast n=220, 
placebo n=111). Change from baseline to day 84 in DED signs and 
symptoms was evaluated across the 4 12-week studies. Key measures 
were the sign endpoint of inferior corneal staining score (ICSS; 0–4 
point scale), and symptom endpoints of eye dryness score (EDS; 
visual analogue scale [VAS], 0–100 point scale), and visual-related 

function subscale of a symptom scale (0–4 point scale). Pooled safety 
data (lifitegrast n=1287, placebo n=1177) from all 5 trials were also 
analyzed.
Results: Lifitegrast improved ICSS vs placebo in the phase 2 study 
(secondary endpoint; treatment effect 0.35, nominal P=0.0209), 
OPUS-1 (co-primary; 0.24, P=0.0007), and OPUS-3 (ad hoc; 0.17, 
nominal P=0.0144). Lifitegrast reduced EDS (VAS) versus placebo in 
OPUS-2 (co-primary; 12.61, P<0.0001) and OPUS-3 (primary; 7.16, 
P=0.0007). The OPUS-1 co-primary symptom endpoint of visual-
related function subscale, and the OPUS-2 co-primary sign endpoint 
of ICSS, did not achieve statistical significance. In the pooled safety 
analysis, total exposure was 415.65 person-years for lifitegrast, and 
332.15 person-years for placebo. Adverse events were mostly mild 
or moderate in severity. There were no serious ocular treatment-
emergent adverse events (TEAEs) and withdrawals due to TEAEs 
were infrequent (lifitegrast, 7.0%; placebo, 2.6%).
Conclusions: Lifitegrast improved signs and symptoms of DED in 
adults with DED and appeared to be well tolerated with no serious 
ocular TEAEs reported. The combined clinical evidence from these 
trials support the US FDA approval of lifitegrast as a first-in-class 
medication for the treatment of signs and symptoms of DED.
Commercial Relationships: Amir Shojaei, Shire PLC (E); 
Mahshad Darvish-Zargar, Novartis (C), Abbott Medical Optics 
(C), Allergan (C); Edward J. Holland, Alcon Laboratories, 
Inc (R), Alcon Laboratories, Inc (C), Senju Pharaceuticals (C), 
Mati Therapeutics (C), Omeros (R), Shire/SARcode (C), Alcon 
Laboratories Inc. (F), Allergan (F), Shire/SARcode (R), Allergan 
(R), Omeros (F), Mati Therapeutics (F), PRN (C), PRN (F), Bausch 
& Lomb (R), RPS (C), TearScience (R), Senju Pharaceuticals 
(R), Senju Pharaceuticals (F), TearLab (C), Bausch & Lomb (C), 
Kala Pharmaceuticals (C), TearScience (C), Omeros (C), Allergan 
(C); Clara Chan, TearLab (F), Alcon Labs Inc. (C), Bausch and 
Lomb (F), Bausch & Lomb (C), TearScience (C), Allergan (C), 
Allergan (F); Kelly K. Nichols, Parion Sciences (C), TearScience 
(F), ScienceBased Health (C), InSite Vision Inc. (C), Shire PLC/
SARcode (C), Vistakon (F), Shire PLC (F), Santen (C), Eleven 
Biotherapeutics (F), Kala Pharmaceuticals (C), Kala Pharmaceuticals 
(F), Allergan (C); Joseph Tauber, Shire/SARcode (R), Bausch & 
Lomb (F), Senju Pharaceuticals (F), Shire PLC (F), Allergan (F); 
Christophe BAUDOUIN, Santen Inc. (C), Horus Pharma (C), 
Alcon Laboratories, Inc (C), Thea Pharmaceuticals (C), Dompé (C), 
Allergan (C); Aparna Raychaudhuri, Shire PLC (at the time of the 
study) (E); monica roy, Shire PLC (E)
Support: Shire Development LLC
Clinical Trial: NCT00926185
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Clinical and preclinical study correlation for SYL1001, a new 
treatment for dry eye disease
Victoria Gonzalez1, Veronica Ruz2, Covadonga Pañeda3,  
Anne-Marie Bleau1, Beatriz Vargas2, Ana Isabel Jimenez3. 1Clinical, 
Sylentis, Tres Cantos (Madrid), Spain; 2Regulatory affairs, Sylentis, 
Tres Cantos (Madrid), Spain; 3R&D, Sylentis, Tres Cantos (Madrid), 
Spain.
Purpose: Correlate the results of SYL1001 animal biodistribution 
studies to phase I and phase II clinical results in patients with Dry eye 
disease (DED)
Methods: Sylentis is developing a new product based on RNA 
interference, SYL1001 eye drops, to treat signs and symptoms of 
DED. Biodistribution studies were carried out in New Zealand 
white rabbits. Samples of ciliary body (CB), iris (I), lacrimal gland 
(LG), trigeminal ganglion (TG), cornea (C), aqueous humour (AH), 
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vitreous humour (VH), systemic tissues and plasma were collected 
5 and 30 minutes after instillation of 4 different doses (0.375%, 
0.75%, 1.125% and 1.5%) of SYL1001. These doses were assessed 
in phase I (NCT01438281, EudraCT No: 2010-023113-56) and 
two phase 2 trials (NCT01776658, EudraCT No: 2012-001177-93 
& NCT02455999, EudraCT No: 2014-004857-15). Correlations of 
preclinical and clinical studies were carried out to determine the 
optimum dose.
Results: Results in animal studies showed that SYL1001 is 
efficiently taken up by the cells of the ocular tissues and only trace 
levels of the product are detected in plasma and systemic tissues. 
These studies demonstrated that absorption of SYL1001 is dose-
dependent up to the dose of 1.125%. Concentrations above 1.125% 
resulted in lower amounts of SYL1001, most likely due to saturation 
of the mechanisms of entrance.
In phase I trial, 30 subjects were treated with SYL1001 eye drops and 
no drug-related adverse events were reported. This result correlates 
nicely with the absence of product in plasma after instillation of 
SYL1001. In Phase II trials, 127 patients were randomized into five 
arms (0.375%, 0.75%, 1.125% and 2.25% of SYL1001 and placebo 
(vehicle) q.d). The dose of 1.125% was significant better than the 
other doses and placebo (p=0.016) in the treatment of patients with 
DED in terms of reducing the ocular pain/discomfort (VAS scale), 
corneal staining and hyperemia
Conclusions: SYL1001 is a product based on RNA interference 
being developed to treat signs and symptoms of DED. Finding the 
optimum dose is critical to guarantee the successful development of 
these therapies. Animal studies showed that the dose of 1.125% was 
able to achieve the highest concentration at the site of action whereas 
only trace levels of product were detected systemically. Clinical 
studies verified that this dose was the most efficacious drug for the 
treatment of DED with very low incidence of adverse events.
Commercial Relationships: Victoria Gonzalez, Sylentis (E); 
Veronica Ruz, Sylentis (E); Covadonga Pañeda, Sylentis (E); 
Anne-Marie Bleau, Sylentis (E); Beatriz Vargas, Sylentis (E); Ana 
Isabel Jimenez, Sylentis (E)
Support: IPT-2012-0438-010000 INNPACTO
Clinical Trial: NCT01438281, NCT01776658, NCT02455999
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Clinical evaluation of a novel lipid-containing lubricant eye drop 
with omega-3 oil and trehalose
Milton M. Hom1, Gregg J. Berdy2, 3, Laura E. Downie5,  
Sherif El-Harazi7, Anthony Verachtert4, Haixia Liu6,  
Cindy Carlisle-Wilcox6, Peter Simmons6, Joseph G. Vehige6. 1Private 
Practice, Azusa, CA; 2Washington University School of Medicine, St. 
Louis, MO; 3Ophthalmology Associates, St. Louis, MO; 4Moyes Eye 
Center, Kansas City, MO; 5University of Melbourne, Parkville, VIC, 
Australia; 6Allergan, plc, Irvine, CA; 7Lugene Eye Institute, Glendale, 
CA.
Purpose: Tear lipid deficiency is common among dry eye patients, 
leading to rapid tear film evaporation and instability, with symptoms 
of discomfort and visual disturbance. This investigation tested 
the clinical performance of a novel eye drop containing lubricant 
polymers, osmoprotectants including the disaccharide trehalose, and 
emulsified flaxseed oil, a source of the omega-3 fatty acid alpha-
linolenic acid.
Methods: 242 dry eye subjects were enrolled in this multi-center, 
randomized, double-masked, controlled clinical trial. Subjects 
used either the novel eye drop containing flaxseed oil and trehalose 
(OM3) or a marketed lipid-containing eye drop (Refresh Optive® 
Advanced, ROA,). Both products were supplied in identical unit-dose 

vials, and subjects dosed as needed, at least 2X per day, for 90 days, 
following a 1-week run-in with a standard aqueous tear (Refresh 
Plus®). The primary outcome variable was the change from baseline 
in Ocular Surface Disease Index (OSDI) score at Day 90. Other 
study variables included tear break-up time (TBUT), ocular surface 
staining, Schirmer test, dry eye symptoms survey, and ocular safety 
assessment.
Results: 230 subjects (95%) completed the study, with no significant 
differences between groups at baseline. OSDI scores improved 15.61 
+/- 16.52 (mean +/- SD) in the OM3 group and 13.16 +/- 17.71 in the 
ROA group at Day 90. OM3 was non-inferior to ROA in change from 
baseline of OSDI. Other variables also improved in both groups, with 
> 1 sec improvement in TBUT and >1 mm improvement in Schirmer 
scores. OM3 use led to significantly greater improvements in 
combined corneal and conjunctival staining than ROA at all follow-
up visits (p<0.03). There was also a trend for greater improvements 
in dry eye symptoms with OM3, and the number of treatment-related 
adverse events was numerically less for OM3 (8 total) than for ROA 
(12).
Conclusions: A novel eye drop formulation containing flaxseed oil 
and trehalose was shown to be safe and effective for improving signs 
and symptoms of dry eye. In comparison with an existing lipid-
containing eye drop, it demonstrated greater improvement in ocular 
surface staining, and similar improvement in other dry eye signs and 
symptoms during this 90 day trial. Incidence of adverse events was 
low for both treatments. Overall these data indicate that the novel 
formulation may be a useful treatment for dry eye patients.
Commercial Relationships: Milton M. Hom, Shire (F), Bausch 
and Lomb (F), Allergan (F); Gregg J. Berdy, Sun Pharma (F), 
Bausch + Lomb (F), Shire (F), Alcon (F), Parion (F), Allergan (F); 
Laura E. Downie, CooperVision (F), Alcon (F), Allergan (F); 
Sherif El-Harazi, Allergan (F); Anthony Verachtert, Allergan (F); 
Haixia Liu, Allergan (E); Cindy Carlisle-Wilcox, Allergan (E); 
Peter Simmons, Allergan (E); Joseph G. Vehige, Allergan (E)
Support: Allergan, plc
Clinical Trial: NCT02553772
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Effect of Activity on Interblink Interval Assessed with Continual 
Blink Tracking using the iBlink® System in Normal Subjects
Zhouxiao Wu1, Endri Angjeli1, John D. Rodriguez1, 
George W. Ousler2, Keith J. Lane1, David A. Hollander1.  
1Research & Development, Ora, Inc., Andover, MA; 2Dry Eye, Ora, 
Inc., Andover, MA.
Purpose: Blink frequency and pattern are objective signs that may be 
may be critical to study of dry eye. Traditional in-office testing may 
not accurately reflect natural blink patterns over the course of the day. 
We developed a wearable device (the iBlink® system) that records 
continuous blink patterns and interfaces with a mobile phone for real 
time analysis. The aim of this study was to assess whether the system 
was capable of capturing small changes in blink that are known to 
occur during various activities.
Methods: 10 normal subjects wore the device while watching 
TV, reading from a book or laptop, or conversing for 15 mins. 
Subjects also watched TV for 30 mins inside a controlled adverse 
environment (CAE®). The experiment was repeated 2 weeks later. 
Primary outcome was interblink interval (IBI: time between blinks in 
seconds). Reproducibility was determined by calculating the percent 
difference in mean IBI within subjects, within activities, and across 
visits.
Results: Using the iBlink system, we were able to demonstrate 
differences in IBI with task, as has been shown with conventional 
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blink assessments: IBI was shorter while watching TV than while 
reading from a book (p=0.0006) or reading from a laptop (p=0.002). 
IBI during conversation was also significantly shorter than while 
watching TV (p=0.007), reading from a book (p=0.00005) or reading 
from a laptop (p=0.0003). IBI during CAE exposure was significantly 
shorter than all other activities: TV watching (p=0.00006), reading 
from a book (p=0.00001), or reading from a laptop (p=0.00003), and 
during conversation (p=0.01). The average % difference across all 
activities and subjects was 33.6%, and the variability within a single 
subject / single activity on separate visits was 34.5%.
Conclusions: This system was able to measure, in a reproducible 
fashion, small changes in blink patterns related to visual tasking. 
This system will be tested further for its functionality in dry eye 
populations, in conjunction with at-home symptom assessment.

Commercial Relationships: Zhouxiao Wu, Ora, Inc (E); 
Endri Angjeli, Ora, Inc. (E); John D. Rodriguez, Ora, Inc. (E); 
George W. Ousler, Ora, Inc. (E); Keith J. Lane, Ora, Inc. (E); 
David A. Hollander, Ora, Inc. (E)
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Effect of Intranasal Neurostimulation on Tear Protein Content in 
Patients With Dry Eye
Ashley Woodward1, 2, Michelle Senchyna3, Manfred Franke3, 
Mark Holdbrook3, Pablo Argueso1, 2. 1Schepens Eye Research 
Institute/Massachusetts Eye and Ear, Boston, MA; 2Ophthalmology, 
Harvard Medical School, Boston, MA; 3Clinical Development, 
Allergan, Inc., Irvine, CA.
Purpose: The lacrimal gland participates in the formation of the 
tear film by secreting a complex mixture of proteins, including 
lysozyme and lactoferrin, with critical roles in the protection 
against environmental insult and the maintenance of ocular surface 
homeostasis. The Intranasal Tear Neurostimulator (ITN) delivers a 
small electrical current to sensory neurons of the nasal cavity that 
stimulate the nasolacrimal reflex and induce tear production. The 
purpose of this study was to determine tear protein content following 
acute use of the ITN in patients with dry eye.
Methods: Fifty-five dry eye patients were enrolled in a single-arm 
study. Subjects used the ITN for approximately 3 minutes. Tear 
samples (up to 10 μl) were collected using microcapillary tubes prior 
to and 5 minutes after use of the ITN. The total protein concentration 
in each sample was determined using the micro-bicinchoninic acid 
protein assay. Tear proteins were separated by SDS-PAGE followed 
by Western blotting using antibodies specific to lysozyme and 
lactoferrin. Binding was detected using chemiluminescence and 
quantified by densitometry. A margin of 20% of the pre-stimulation 
mean was used to evaluate the equivalence between pre- and post-
stimulation.
Results: Mean pre- and post-stimulation total protein concentrations 
were 12.6±5.0 μg/μl and 11.8±4.0 μg/μl respectively. The 95% CI 
[-2.11, 0.58], of the mean difference in total protein concentration 
(-0.76±4.85 μg/μl), fell within the equivalence margin. By 
immunoblot, lysozyme and lactoferrin were found in all the tear 
samples primarily as a single band. The 95% CI [-0.02, 0.09], of the 
mean difference in relative lysozyme levels (-0.04±0.19), and the 

95% CI [0.005, 0.22], of the mean difference in relative lactoferrin 
levels (0.11±0.37), both fell within the equivalence margins.
Conclusions: These results suggest that sensory neural stimulation of 
the nasal cavity in dry eye patients promotes release of protein from 
secretory granules in the lacrimal gland.
Commercial Relationships: Ashley Woodward, Allergan, Inc. (F); 
Michelle Senchyna, Allergan, Inc. (E); Manfred Franke, Allergan, 
Inc. (E); Mark Holdbrook, Allergan, Inc. (E); Pablo Argueso, 
Allergan, Inc. (F)
Support: Allergan, Inc.
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Dry eye severity and Quality of Life in Primary and Secondary 
Sjögren s Syndrome with standard tests and tear biomarkers
Fernando Morales-Wong1, Karim Mohamed-Noriega1, 
Jibran Mohamed-Noriega1, Gerardo Villarreal Méndez1, 
Jesus Mohamed1, Janett Riega-Torres2, Mario A. Garza-Elizondo2. 
1Departamento de Oftalmología, Hospital Universitario “Dr. 
José Eleuterio González”, Monterrey, Mexico; 2Departamento de 
Reumatología, Hospital Universitario “Dr. José Eleuterio González”, 
UANL, Monterrey, Mexico.
Purpose: To compare dry eye severity with conventional tests, 
biomarkers and quality of life (QoL) tests between patients with 
primary and secondary Sjögren’s syndrome (1SS y 2SS).
Methods: This is a prospective, consecutive, and transversal case 
series of patients with 1SS and 2SS confirmed with salivary gland 
biopsy, serology and/or SICCA Ocular Staining Score (SICCA OSS) 
according to 2012 classification criteria.
The ophthalmic and dry eye evaluations were Schirmer’s test without 
anesthesia, tear break-up time (TBUT), tear osmolarity (Osm), 
esthesiometry, three Ocular Surface Staining (OSS) (Oxford, NEI-
CLEK and SICCA OSS), Matrix metalloproteinase 9 (MMP9) and 
the Ocular Surface Disease Index (OSDI). Statistical analysis was 
performed with T test and Chi Square test accordingly.
Results: We evaluated 141 eyes of 71 patients with 1SS and 48 
eyes of 24 patients with 2SS, Mean age ± standard deviation (SD) 
was 52.62 ± 12.90 and 55.58 ± 9.83 years respectively. Mean ± SD 
in 1SS and 2SS were as follow: TBUT 4.53 ± 2.16 vs 5.73 ± 4.16, 
Schirmer’s test 9.93 ± 9.6 vs 13.81 ±11.26, esthesiometry 5.65 ± 1.0 
vs 5.53 ± 1.3, Osm 319.58 ±24.70 vs 311.78 ± 24.63, SICCA OSS 
7.233 ± 3.46 vs 6.19 ± 3.40, Oxford 5.28 ± 3.28 vs 4.16 ± 3.17, NEI-
CLEK 5.50 ± 3.95 vs 4.00 ± 4.12, OSDI 44.69 ± 24.59 vs 44.24 ± 
22.73, DEQ5 11.63 ± 4.84 vs 11.09 ± 5.24, VFQ25 73.88 ±20.23 vs 
72.87 ± 20.89. MMP9 were positive in 37 (26.42%) and 11(22.91%) 
eyes in primary SS and secondary SS respectably.
The following tests were significantly more severe in 1SS: TBUT 
(p=0.01), Schirmer’s test (p 0.02), Oxford (p=0.04) and NEI-CLEK 
(p=0.02). the other tests, including Osm, MMP9, SICCA OSS and the 
QoL tests were not significantly different between 1SS and 2SS.
Conclusions: Mean Osm showed a non-significant tendency to be 
higher in 1SS
The percentage of eyes with positive MMP9 was similar in 1SS and 
2SS. Qol tests were similar between both groups. Only the standard 
tests of TBUT and Schirmer were significantly higher in 1SS. The 
OSS Oxford and NEI CLEK were significantly higher in 1SS, 
whereas OSS SICCA was not significantly different between groups.
Commercial Relationships: Fernando Morales-Wong, None; 
Karim Mohamed-Noriega, None; Jibran Mohamed-Noriega, 
None; Gerardo Villarreal Méndez, None; Jesus Mohamed, None; 
Janett Riega-Torres, None; Mario A. Garza-Elizondo, None
Support: PAICYT 2015 SA161-15
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Infectious agents, environmental exposures and cytokine profile 
of patients with dry eye syndrome, Sjogren’s syndrome and B-cell 
non-Hodgkin lymphoma: is there a continuum of risk?
Hadas Ben Eli, Abraham Solomon, Martina Willhauck-Fleckenstein, 
Michael Pawlita, Geffen Kleinstern, Rania Abu Seir, Arava Kedar 
Tirosh, Doron Aframian, Eldad Ben Chetrit, Dror Mevorach, 
Ora Paltiel. Hadassah-Hebrew University, Jerusalem, Israel.
Purpose: Dry eye syndrome (DES) is a manifestation of Sjogren’s 
syndrome (SS), an autoimmune disease (AID) with a high lifetime 
risk of B-cell non-Hodgkin lymphoma (B-NHL). We aimed to 
explore whether an etiologic continuum exists from DES through SS 
to B-NHL by assessing environmental and infectious exposures and 
cytokine levels in these disorders.
Methods: In a clinic-based case-control study 702 participants: 91 
SS, 120 DES, 211 controls (age and sex-matched), and 280 B-NHL 
cases were recruited and interviewed regarding exposures. Antibody 
titers to HCV, HBV, EBV, CMV, H. pylori, and C. trachomatis were 
tested by multiplex serology. Serum cytokines IL4, IL6, IL10, IL12, 
IL17, TNFα, INFγ and IL1β were tested on SS and DES participants 
using multiplex ELISA.
Results: SS showed a female predominance (9.2:1). Factors inversely 
associated with NHL, DES and SS include alcohol consumption 
(OR=0.47, 95%CI: 0.32-0.71; OR=0.54, CI: 0.33, 0.88; OR=0.27, 
CI: 0.15, 0.49, respectively), and East European ancestry for SS 
(OR=0.43; CI: 0.23-0.79), compared to controls. Self-reported 
infection requiring hospitalization was more common in NHL 
(OR=1.91; CI: 1.22-2.98), DES (OR=3.22; CI: 1.93-5.35) and 
SS (OR=4.58; CI: 2.56-8.18) than in controls. NHL cases were 
more likely to report 1st degree relatives with hematologic cancer 
(OR=1.91; CI: 1.00-3.62), while 1st degree relatives with AID 
were more common among SS (OR=5.23; CI: 2.58-10.58) and 
DES patients (OR=3.56; CI: 1.84-6.89). IL10 and IL12 levels were 
higher in SS than in DES, while controls had intermediate levels 
(P<0.001). A higher proportion of SS patients had antibodies to 
HCV, EBV-EA-D and CMV (P=0.02, 0.02, 0.01, respectively) than 
NHL, DES or controls. CMV seropositivity was more common in SS 
patients than among controls (OR=3.56; CI: 1.14-11.04), while that 
of C. trachomatis was decreased in DES (OR=0.40; CI: 0.19-0.84) 
compared to controls.
Conclusions: While some factors (eg alcohol, hospitalization fir 
infection) appear to be associated with all 3 conditions, some were 
specific to one or two of them. Cytokine activation does not show 
a continuum from controls→DES→SS. Patients with DES and SS 
appear distinct in terms of infectious exposures. Further work is 
required to understand events leading to B cell NHL in autoimmune 
disease.
Commercial Relationships: Hadas Ben Eli, None; 
Abraham Solomon, None; Martina Willhauck-Fleckenstein, 
None; Michael Pawlita, None; Geffen Kleinstern, None; 
Rania Abu Seir, None; Arava Kedar Tirosh, None; 
Doron Aframian, None; Eldad Ben Chetrit, None; 
Dror Mevorach, None; Ora Paltiel, None
Support: Israeli Cancer Association (grant number: 8037815), 
MERC-USAID (grant number: 8037812)
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Sjögren Syndrome in the Brazilian Population: Demographic, 
Clinical, Laboratory and Imaging Profile
Eduardo M. Rocha1, Carolina M. Modulo1, Amanda P. Barbosa1, 
Fabiola R. Oliveira2, Flavio C. Petean2, Alfredo R. Silva4, 
Jorge L. Esquiche3, Denny M. Garcia1, Valdair F. Muglia2, 
Paulo Louzada2. 1Ophthalmology, FMRP-USP, Ribeirao Preto, 
Brazil; 2Clinical Medicine, FMRP-USP, Ribeirão Preto, Brazil; 
3FORP-USP, Ribeirão Preto, Brazil; 4Pathology, FMRP-USP, 
Ribeirão Preto, Brazil.
Purpose: Sjögren syndrome (SS) is an autoimmune disease present 
worldwide. This work describes an extensive series of SS patients 
observed in Brazil and compared the data among SS and non-SS 
(NSS) patients, including MRI analysis of lacrimal (LG) and parotid 
(PG) glands.
Methods: We evaluated a spontaneous sample of individuals with 
sicca symptoms and classified as SS or NSS. The demographic, 
clinical, and laboratory data were analyzed. The OSDI, PhQ-9, 
and neuropathic pain questionnaires were also applied. Thirty-nine 
controls and 19 SS individuals were submitted to MRI on the 3.0 
Tesla Magnetic Resonance Scanner. Images were analyzed for 
volume, the signal intensity ratio of LG and vitreous (LG/V), the 
signal intensity ratio of the ipsilateral PG to vitreous (PG/V) and 
apparent diffusion coefficient (ADC) of LG and PG (DWI sequence 
with b=1000 mm/s2).
Results: One hundred-twenty-three completed and were classified as 
SS or NSS (84 and 44, respectively). The mean age is 52 ± 15 years 
old, and 95 % are women. The groups have a similar frequency of 
dry eye and dry mouth. The positivity for ANF, SSa, SSb and focus 
score are high in SS compared to NSS groups (p<0.05, Chi-square 
test). Values of Schirmer test, TFBUT, and salivary flow were lower, 
and corneal staining score was higher in SS compared to NSS group 
(p<0.05). Ocular findings presented similar mean levels between 
women and men in the SS and NSS groups. The OSDI showed higher 
score mean in SS patients (p=0.0014), but PhQ-9 and the neuropathic 
pain questionnaire were similar in both groups. LG volume in the 
MRI was larger in young SS patients compared to age-matched 
controls (p=0,03). The signal intensity ratio of LG/V, PG/V and ADC 
of LG were significantly higher in the SS group (p=0.01 and p=0.003, 
respectively, Tukey’s test). There was a positive correlation between 
corneal fluorescein staining and the signal intensity ratio of LG 
(r=0.63 e p=0.003) and PG (r=0.53 e p=0.01) (Pearson Correlation 
Coefficient).
Conclusions: Our data confirms the world parameters for SS. It also 
reveals that MRI of LG and PG identify changes in SS patients and 
these findings correlate with punctate keratitis. Depressive symptoms 
and neuropathic pain need further investigation in conjunction with 
the clinical signs to determine the potential distinctive causes and 
better treatment for SS and NSS sicca syndrome.
Commercial Relationships: Eduardo M. Rocha; 
Carolina M. Modulo, None; Amanda P. Barbosa, 
None; Fabiola R. Oliveira, None; Flavio C. Petean, 
None; Alfredo R. Silva, None; Jorge L. Esquiche, None; 
Denny M. Garcia, None; Valdair F. Muglia, None; Paulo Louzada, 
None
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Prevalence of Novel Serum Antibodies in the Penn Sjogren’s 
International Clinical Collaborative Alliance (SICCA) cohort
Vatinee Y. Bunya1, Gui-Shuang Ying1, Frederick B. Vivino2, 
Ilaria Macchi1, Thomas Lietman3, John A. Gonzales3,  
Mina Massaro-Giordano1. 1Ophthalmology, Scheie Eye Institute, 
Philadelphia, PA; 2Rheumatology, University of Pennsylvania, 
Philadelphia, PA; 3Francis I. Proctor Foundation, San Francisco, CA.
Purpose: The early diagnosis of Sjogren’s syndrome (SS) is 
hampered by significant limitations of sensitivity and specificity 
of traditional SS serum autoantibodies which are not present in 
all SS patients. Novel candidate autoantibodies [SP-1 (salivary 
gland protein-1), CA-6 (carbonic anhydrase-6), and PSP (parotid 
secretory protein)] described in a mouse model may aid in the early 
identification of SS patients. We evaluated the prevalence of these 
novel antibodies and their ability to distinguish keratoconjunctivitis 
sicca (KCS) patients who do or do not have SS in a subset of 
participants of the Sjogren’s International Collaborative Clinical 
Alliance (SICCA) study.
Methods: An Enzyme Linked Immunosorbent Assay (ELISA) was 
used to detect IgG, IgA and IgM antibodies to SP-1, PSP, and CA-6 
from previously banked serum from SICCA participants enrolled at 
the University of Pennsylvania (Penn). The overall prevalence rate 
of each antibody was calculated by considering the presence of any 
isotype as antibody positive. The prevalence rate of each antibody 
was compared between patients with KCS with SS (SS-KCS, n=91) 
or without SS (KCS-only, n=78) using the Chi-square test. 49 
subjects who could not be classified as SS-KCS or KCS-only were 
excluded from comparative analyses of groups.
Results: Among 218 patients, the prevalence rate of antibodies was 
15.6% for SP-1, 26.2% for PSP, 18.4% for CA-6, with 21.6% of 
patients with only one antibody positive, 13.8% with two antibodies 
positive, and 3.7% with all three antibodies positive. The prevalence 
rate of PSP antibodies was higher in SS-KCS patients than KCS-only 
patients (33% vs. 19%, p=0.04), and was mainly driven by PSP-
IgA (20.9% vs. 7.7%, p=0.02). There was no statistically significant 
difference between the two groups in the prevalence of SP-1 (17.6% 
vs. 16.7%, p=0.88) and CA-6 antibodies (14.3% vs. 20.5%, p=0.28). 
45% of SS patients who were negative for traditional SS antibodies 
(n =11) were positive for at least one of the novel antibodies.
Conclusions: PSP antibodies were more common in the serum of SS-
KCS patients compared to KCS-only patients. In addition, almost half 
SS patients who did not express traditional SS antibodies expressed 
at least one of the 3 novel antibodies. Further studies are needed to 
determine the clinical significance of these findings.
Commercial Relationships: Vatinee Y. Bunya, Bausch & 
Lomb (F), Shire (C); Gui-Shuang Ying; Frederick B. Vivino, 
Immco Diagnostics (C), Bristol-Meyers Squibb, Inc. (C), Biogen-
Idec, Inc. (C); Ilaria Macchi, None; Thomas Lietman, None; 
John A. Gonzales, None; Mina Massaro-Giordano, None
Support: NEI R01EY026972
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The Effect of Smoking in the Sjögren’s Syndrome International 
Collaborative Clinical Alliance Cohort
John A. Gonzales1, 4, Jennifer Rose-Nussbaumer1, 4,  
Vatinee Y. Bunya2, Annie Chou3, Lindsey Criswell5, 
Caroline Shiboski3, Thomas Lietman1, 4. 1F.I. Proctor Foundation, 
San Francisco, CA; 2Ophthalmology, Hospital of the University of 
Pennsylvania, Philadelphia, PA; 3Orofacial Sciences, University 
of California, San Francisco, San Francisco, CA; 4Ophthalmology, 
University of California, San Francisco, San Francisco, CA; 
5Rheumatology, University of California, San Francisco, San 
Francisco, CA.
Purpose: The Sjögren’s International Collaborative Collective 
(SICCA) is an NIH- and NEI-funded multicenter prospective cohort 
study exploring the etiology, diagnosis and treatment of Sjögren’s 
syndrome (SS). Our group was responsible for the development of 
the American College of Rheumatology criteria for SS which requires 
satisfying diagnostic criteria including 1) serologic testing (positive 
anti-SSA/B or positive rheumatoid factor and ANA≥1:320); 2) ocular 
staining score (OSS) ≥ 3; 3) histologic testing (labial salivary gland 
biopsy with lymphocytic focus score > 1/mm2. Herein, we describe 
cigarette smoking and its relation to symptoms of dry eye and signs 
of keratoconjunctivitis sicca (KCS) in a large cohort of patients 
enrolled into the SICCA registry.
Methods: Patients enrolled into the SICCA registry between 
2004 and 2010 completed baseline questionnaires and ocular 
examination. Mixed effects modeling was performed to determine 
if smoking predicted clinical signs of KCS or predicted patient-
reported symptoms of dry eyes controlling for health, age, country of 
residence, and gender and allowing for non-independence within site 
(STATA 11.0 software, StataCorp LP, College Station, TX).
Results: A total of 3,514 participants were enrolled into the SICCA 
registry and criteria for SS was met in 1,578 (44.9%) particpants 
while 1,831 (52.1%) particpants were negative for SS. There were 
1,509 participants (42.9%) with SS positive KCS, 1,028 participants 
(29.3%) with SS negative KCS, and 977 participants (27.8%) without 
KCS. Current smokers had a lower odds of having a positive labial 
salivary gland biopsy in SS positve participants compared to those 
not currently smoking (OR=0.27, p<0.001, 95% CI: 0.62 to 0.86) 
and also had a lower odds of having KCS compared to those not 
currently smoking (OR=0.39, p<0.001, 95% CI: 0.16 to 0.45). In the 
SS negative cohort, past smokers had a nearly 1.5 times higher odds 
of dry eye symtpoms compared to those who had never smoked (OR 
= 1.49, p=0.03, 95% CI: 1.05 to 2.11).
Conclusions: Current and post smoking status in SS patients was not 
associated with signs of KCS or symptoms of dry eye, but current 
smoking was protective from having a labial salivary gland biopsy 
demonstrating focal lymphocytic sialadenitis. Likewise, in SS 
negative patients a past history of smoking was not associated with 
signs of KCS, but it was associated with symptoms of dry eye.
Commercial Relationships: John A. Gonzales, None; 
Jennifer Rose-Nussbaumer, None; Vatinee Y. Bunya, Bausch & 
Lomb (F), Shire (C); Annie Chou, None; Lindsey Criswell, None; 
Caroline Shiboski, None; Thomas Lietman, None
Support: NIH Grant K23EY026998
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Evaluation of the corneal epithelium in non-Sjögren’s and 
Sjögren’s dry eyes: An in vivo confocal microscopy study using 
the HRT III RCM
Tudor Tepelus2, Anne G. Irvine1, Cristopher Irvine1, Jianyan Huang2, 
Elmira Baghdasaryan2, Ping Huang2, Srinivas R. Sadda1, 
Olivia L. Lee1. 1Doheny Image Reading Center, Doheny Eye Institute, 
Los Angeles, CA; 2Doheny Image Reading and Research Lab, 
Doheny Eye Institute, Los Angeles, CA.
Purpose: To describe the morphological features and evaluate the 
cell density within the superficial, wing and basal epithelial layers 
of the cornea in patients with non-Sjögren’s (NSDE) and Sjögren’s 
syndrome dry eyes (SSDE) by in vivo confocal microscopy (IVCM).
Methods: In this IRB-approved study, central corneal images were 
prospectively captured from 10 age-matched healthy control eyes, 
24 eyes with clinically diagnosed dry eye and 43 eyes with clinically 
diagnosed Sjögren’s syndrome, using IVCM. Morphological changes 
in the corneal epithelial layers and cellular densities were evaluated 
by four trained graders from the Doheny Image Reading Center.
Results: Images obtained by IVCM from 77 eyes were analyzed. 
Corneal epithelium in dry eyes presents morphological changes such 
as areas of enlarged and irregular shaped cells. In comparison with 
controls, the density of superficial epithelial cells was decreased in 
both the NSDE (P<0.05) and SSDE groups (P<0.01). The density 
of the superior layer of wing cells was smaller but not significantly 
different in NSDE (P>0.05), but was lower in the SSDE group 
(P<0.01). The density of the inferior layer of wing cells was 
decreased in both the NSDE (P<0.05) and SSDE groups (P<0.01) 
and the density of basal epithelial cells was lower in both the 
NSDE (P<0.01) and SSDE groups (P=0.01). For all cell counts, the 
interclass correlation coefficient showed good agreement between 
graders (ICC =0.75 to 0.93).
Conclusions: IVCM represents a reliable technique for examining 
the corneal epithelial microstructural changes associated with dry 
eyes, as well as for objectively and reproducibly quantifying cell 
densities within the corneal epithelial layers.
Commercial Relationships: Tudor Tepelus, None; 
Anne G. Irvine, None; Cristopher Irvine, None; Jianyan Huang, 
None; Elmira Baghdasaryan, None; Ping Huang, None; 
Srinivas R. Sadda, Novartis (C), Optos (C), Allergan (F), Carl 
Zeiss Meditec (F), Genentech (C), Trombogenics (C), Optos (F), 
Genentech (F), Iconic (C), Allergan (C); Olivia L. Lee, Allergan (C)
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Correlation between tear osmolarity and parameters of ocular 
and systemic disease in primary Sjogren’s syndrome
Do Yeh Yoon1, 2, Joo Hyun Kim2, Hyun Sun Jeon2, Won 
Ryang Wee1, Joon-Young Hyon1, 2. 1Ophthalmology, Seoul National 
University College of Medicine, Seoul, Korea (the Republic of); 
2Ophthalmology, Seoul National University Bundang Hospital, 
Seongnam, Korea (the Republic of).
Purpose: To investigate the relationship between tear osmolarity 
and parameters of ocular and systemic disease in primary Sjogren’s 
syndrome.
Methods: Medical records of a total of 53 patients with primary 
Sjogren’s syndrome were reviewed. Tear osmolarity using TearLab 
osmometer and dry eye parameters such as tear break-up time, ocular 
staining score (Sjögren’s International Collaboration Clinical Alliance 
(SICCA) ocular staining score), Schirmer-I score, symptoms with 
Ocular Surface Disease Index (OSDI) and Visual Analog Scale (VAS) 
were obtained. Systemic laboratory data and medication history were 

also collected. Correlation between the parameters were analyzed by 
Spearman’s rank correlation test.
Results: 53 patients with a mean age of 54.1 ± 13.2 years and female 
predominance (96.23%) were enrolled. Majority of patients (64%) 
were receiving systemic therapy for severe Sjogren’s syndrome. 
The tear osmolarity in Sjogren’s syndrome patients was 307 ± 13.6 
(mOsm/L). Higher tear osmolarity was associated with lower scores 
on BUT (ρ = -0.202, p=0.053), and with higher SICCA score  
(ρ = 0.235, p=0.019). Tear osmolarity and Schirmer test results 
were not correlated significantly (ρ = 0.174, p=0.631). Higher tear 
osmolarity was paradoxically associated with lower VAS score  
(ρ = -0.471, p=0.005) and lower OSDI score (ρ = -0.471, p=0.005). 
Neither current medication nor salivary gland focus score showed 
significant association with tear osmolarity. Although tear osmolarity 
was not associated with SSA-Ro and SSA-LA titer, serum IgG level 
(ρ = 0.347, p=0.003) and serum ESR (ρ = 0.277, p=0.010) level 
showed positive correlation with tear osmolarity.
Conclusions: Tear osmolarity is positively correlated with the 
severity of dry eye. It was associated with lower symptom severity, 
suggesting decreased corneal sensitivity in Sjogren’s syndrome. 
Significant association with IgG and ESR suggests that high tear 
osmolarity may correlate with autoantibody load and systemic 
inflammatory state.

Commercial Relationships: Do Yeh Yoon; Joo Hyun Kim, None; 
Hyun Sun Jeon, None; Won Ryang Wee, None; Joon-Young Hyon, 
None
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Blink Location during Reading and its Relationship to Reading 
Errors and Reading Rate in Normal Subjects
Richard Macleod1, Christian Sundstrom2, Endri Angjeli2, 
John D. Rodriguez2, George W. Ousler1, Keith J. Lane2, 
David A. Hollander2. 1Dry Eye, Ora, Inc., Andover, MA; 2Research & 
Development, Ora, Inc., Andover, MA.
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Purpose: We have previously shown that blink rate, blink patterns, 
and reading rate can differentiate dry eye from normals. In the present 
study, we aimed to identify whether the timing of blink to its location 
in a given sentence can impact reading (rate and errors) in normal 
subjects and whether there were correlations to ocular symptoms of 
discomfort.
Methods: 15 normal subjects were video-recorded while reading 
passages from the iRest and Wilkins reading tests. Videos were 
analyzed for number and location of blinks and reading errors based 
on blink occurrence in the beginning of a sentence (first 1/3), mid-
sentence (second 1/3), or end of sentence (final 1/3) for the iRest test, 
and beginning (words 1, 2), middle (words 3-13) and end (words 
14, 15) of line for the Wilkins test. Blink and reading error data 
were expressed as relative frequency percentages and compared to 
examine the role of blink location within a sentence on reading rate 
and accuracy. Symptoms (discomfort) data (Ora Calibra 0-4 Scales) 
and overall blink rate were also recorded.
Results: In both the iRest and Wilkins tests, blinks were found 
to occur more frequently at the end of a sentence/line than the 
beginning. With the iRest test, the highest frequency of errors 
occurred in longer sentences, although errors were relatively evenly 
distributed within short and long sentences, as opposed to being 
in the final third when blink frequency was highest. There was no 
significant correlation between reading rate and number of blinks  
(r = -0.074, p = 0.793), or reading rate and number of errors  
(r = -0.290, p = 0.294). Number of blinks was found to positively 
correlate with ocular discomfort symptom sum (r = 0.73, p = 0.001) 
in the iRest test.
Conclusions: In normals, we were unable to establish a relationship 
between blink location within a sentence and reading rate/accuracy. 
The fact that number of blinks during the reading test correlated 
with ocular discomfort still suggests that future study of blink 
location during reading may be warranted in dry eye subjects to 
better understand the underlying cause of their reading disturbance. 
Additional testing of longer reading duration might also reveal 
differences between normal and DED subjects.

Commercial Relationships: Richard Macleod, Ora, Inc. (E); 
Christian Sundstrom, Ora, Inc. (E); Endri Angjeli, Ora, Inc. (E); 
John D. Rodriguez, Ora, Inc. (E); George W. Ousler, Ora, Inc. (E); 
Keith J. Lane, Ora, Inc. (E); David A. Hollander, Ora, Inc. (E)

Program Number: 2682 Poster Board Number: A0272
Presentation Time: 8:30 AM–10:15 AM
Prevalence of Dry Eye Symptoms in Patients Undergoing 
Treatment at a University-Based Psychiatric Mood and Anxiety 
Clinic
Joseph Baker1, Sandeep Jain1, Joshua Nathan2, Joelle Hallak1. 
1Department of Ophthalmology & Visual Sciences, University 
of Illinois at Chicago, Chicago, IL; 2Department of Psychiatry, 
University of Illinois at Chicago, Chicago, IL.
Purpose: To determine the presence of dry eye symptoms in patients 
who visit the mood and anxiety clinic at the Department of Psychiatry 
at the University of Illinois at Chicago.
Methods: A cross-sectional pilot study consisting of thirty-seven 
patients with depression and/or anxiety were recruited. A validated 
short dry eye symptom questionnaire consisting of 3 questions was 
given to each patient who self-reported the following (Schaumberg D 
et al., 2003): (i) How often do your eyes feel dry (not wet enough)?; 

(ii) How often do your eyes feel irritated?; and (iii) Have you ever 
been diagnosed (by a clinician) as having dry eye syndrome? For 
the first two questions the patient is given four choices as to the 
frequency of symptoms, which are scored as follows: never = 1; 
sometimes = 2; often = 3; and constantly = 4. For the third question 
answers were recorded as “Yes” or “No”. Response scores were 
computed and categorized by clinical diagnosis of dry eye syndrome. 
Categorical data analysis was performed. The prevalence of DED 
was defined as either the presence of a previous clinical diagnosis or 
severe symptoms (both dryness and irritation, constantly or often).
Results: Mean age was 43 (+ 16.90). The prevalence of patients 
reporting how often their eyes feel dry in each category were: 27.8% 
(sometimes); 41.7% (often); 22.2% (constantly). Mean response 
score for how often do your eyes feel dry was 2.80  
(+ 0.83). The prevalence of patients reporting if their eyes feel 
irritated in each category were: 47.2% (sometimes); 36.1% (often); 
13.9% (constantly). Mean response score for how often your eyes 
feel irritated was 2.67 (+ 0.72). Thirty percent reported being 
diagnosed by a clinician as having dry eye syndrome. Of patients 
reporting that they have not been diagnosed by a clinician as having 
dry eye syndrome (n=25), 88% reported experiencing some degree 
of dry eye symptoms and 92% reported experiencing some eye 
irritation. Twenty-two percent reported as having both dryness and 
irritation often or constantly.
Conclusions: This study suggests that 22% of patients receiving 
psychiatric treatment who report severe symptoms of DED remain 
undiagnosed. This makes a case for routine evaluation of patients 
undergoing psychiatric treatment for the presence of DED.
Commercial Relationships: Joseph Baker, None; Sandeep Jain, 
None; Joshua Nathan, None; Joelle Hallak, None
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Patients with Dry Eye Disease and Depression: A Potential Role 
for VAL66MET Single Nucleotide Polymorphism on Treatment 
Response
Joelle Hallak, X. Raymond Gao, Sandeep Jain. Ophthalmology & 
Visual Sciences, Illinois Eye & Ear Infirmary, Chicago, IL.
Purpose: To investigate the role of Val66Met Single Nucleotide 
Polymorphism (SNP) in symptom change of dry eye disease (DED) 
patients following treatment.
Methods: Thirty-six patients were followed-up for a minimum of 6 
months for treatment efficacy and symptom response. Saliva for SNP 
analysis was collected at baseline. Patients were asked to rate their 
symptoms on a scale of 0 to 4. Additionally, during each follow-up, 
patients were asked about their symptom experience as follows: no 
change; 25% better; 50% better; 75% better; or worse. Prescribed 
DED treatments for each patient were also collected, and scored as 
either 1 point or 2 points based on aggressiveness. The last follow-
up time for each patient was selected for analysis. Mean and median 
baseline scores and follow-up scores were generated and compared 
for each patient using a paired t-test. DED treatment and change in 
symptom score were stratified by genotype.
Results: Mean age was 53 years + 15.7. Forty-two percent were 
clinically diagnosed with depression. The genotype distribution 
for Val66Met was 0.1% for AA, 30.6% for GA, and 63.9% for 
GG. The average mean follow-up of those patients was 15.52 + 
8.4 months and the median follow-up was 20.3 months. Patients 
with GG genotype showed significant decreases in dryness and 
pain symptoms between baseline and the last follow-up time point 
(dryness: 3.0 to 1.7, P=0.005; pain: 2.2 to 0.5, P=0.002) whereas 
patients with the GA genotype did not exhibit significant decreases 
in the dryness and pain symptoms (2.5 till 2.0 P=0.4 for dryness; 1.5 
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to 0.4 P=0.1 for pain). Thirty one percent of patients with the GG 
genotype said that their symptoms improved by 25%, 46.2% reported 
no change in symptoms, and 23.1% reported that their symptoms 
became worse. As for patients with the GA genotype, 25.0% said 
that their symptoms improved by 25%, 62.5% reported no change in 
symptoms, and 12.5% reported that their symptoms became worse 
(P=0.90). Additionally, 62.5% of DED patients with the GA genotype 
were clinically diagnosed with depression, compared to 30.8% of 
DED patients with the GG genotype. As for prescribed treatments, 
the mean level of aggressiveness between GG and GA genotype did 
not differ clinically nor statistically (2.7 and 2.8, respectively, P=0.8).
Conclusions: This study suggests that Val66Met SNP in the BDNF 
gene may regulate the efficacy of DED treatment.
Commercial Relationships: Joelle Hallak, None;  
X. Raymond Gao, None; Sandeep Jain, None
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The OcuTherm System, a Novel At-Home Eyelid Thermal 
Treatment Device – A 4-Week Clinical Study
Ijeoma S. Chinwuba1, Edmund Tsui1, Maria A. Mitry3, 
Alexandrea M. Borges4, Seth A. Biser2, 1. 1Ophthalmology, New York 
University, New York, NY; 2Fleetwood Ophthalmology, Fleetwood, 
NY; 3New York Medical College, Valhalla, NY; 4Orlando Eye 
Institute, Windermere, FL.
Purpose: To evaluate the clinical performance of OcuTherm use in 
patients with meibomian gland dysfunction (MGD).
Methods: A prospective, open-label, single-center clinical trial of 
30 patients was completed. OSDI scores were recorded at baseline, 
2 weeks and 4 weeks. Use of the OcuTherm System as well as 
topical lubricants and other dry eye and ocular surface treatments 
was recorded in subject diaries and questionnaires. The OcuTherm 
System is an at-home thermal treatment system designed to provide 
specific physico-mechanical elements that may benefit patients 
with MGD and blepharitis, including clean-barrier, eyelid-targeting 
moist heat that is applied through conductive heat transfer; anatomic 
contouring to and full covering of both eyelids; and adjunctive gentle 
eyelid massage and post-treatment eyelid margin cleaning.
Results: Compared to the baseline OSDI of 31.3±20.9, mean OSDI 
was significantly (P < 0.001) reduced at 2 weeks (19.0±15.5) and 
4 weeks (17.4±18.6), indicating a reduction in the frequency and 
severity of dry eye symptoms. Mean compliance with OcuTherm 
use during the 4-week study was 1.3±0.6 uses per day and 14.0±6.2 
minutes per treatment. Topical lubricant use decreased by 20% 
between week 1 and week 4, although the decrease did not achieve 
statistical significance (P=.112). At baseline, 97% of subjects used 
some type of ocular surface treatment, including 87% of subjects 
who used conventional (washcloth) warm compresses. 100% of 
interviewed subjects who had used washcloths reported preferring the 
OcuTherm System to the washcloth. No subjects had difficulty using 
the OcuTherm system at home, and there were no adverse events. 
Subjects used the terms “soothing,” “relaxing,” and “comforting” to 
describe OcuTherm therapy.
Conclusions: Use of the OcuTherm System was associated with 
significant symptom reduction, strong compliance, high patient 
satisfaction, and low risk. The OcuTherm System may be beneficial 
in patients with MGD and blepharitis who are symptomatic despite 
conventional dry eye therapy. More comprehensive and detailed 
studies are needed.

Commercial Relationships: Ijeoma S. Chinwuba; Edmund Tsui, 
None; Maria A. Mitry, None; Alexandrea M. Borges, None; 
Seth A. Biser, Advanced Thermal Therapeutics LLC- OcuTherm 
System (I), Advanced Thermal Therapeutics LLC- OcuTherm  
System (P)
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Fixed versus pro-re-nata dosing of polyethylene glycol/propylene 
glycol-based artificial tears: A randomized clinical trial
Penny A. Asbell1, Algis J. Vingrys2, Jacqueline Tan3, Philip L. Shettle4, 
Eugene B. McLaurin5, Abayomi Ogundele6, Laura E. Downie2, 
Gary Jenkins7. 1Ophthalmology, Icahn School of Medicine at 
Mount Sinai, New York, NY; 2University of Melbourne, Parkville, 
Parkville, VIC, Australia; 3University of New South Wales, Sydney, 
NSW, Australia; 4Shettle Eye Research, Largo, FL; 5Total Eye Care, 
Memphis, TN; 6Novartis Pharmaceutical Corporation, East Hanover, 
NJ; 7Nashville Vision Associates, Nashville, TN.
Purpose: Artificial tears are usually dosed on an as needed basis 
(PRN). This study evaluated the clinical benefits of a fixed (4 times 
daily/QID) versus PRN dosing of polyethylene glycol/propylene 
glycol (PEG/PG)-based artificial tears (Systane®Ultra) in patients 
with dry eye disease (DED).
Methods: This was a phase IV, prospective, randomized (1:2), 
multicenter, observer-masked, active-control, parallel-group study 
(NCT02446015). Patients with DED, ≥18 years old, with a total 
ocular staining score (TOSS) of ≥4 to ≤9 on the 15-point Oxford 
scale were eligible. Patients instilled 1 drop of PEG/PG either QID 
or PRN for 28 days. The primary endpoint was the change from 
baseline in the TOSS score at Day 28 (superiority of QID to PRN was 
established if the upper limit of one-sided 95% confidence interval 
[CI] for least square mean difference [QID−PRN] was <0). Change 
from baseline in Impact of Dry Eye on Everyday Life (IDEEL) 
scores for symptom-bother (SB), treatment effectiveness (TE) and 
inconvenience (TI) were also assessed.
Results: Of the 101 patients randomized, 97 (QID=34; PRN=63) 
received treatment; mean age±SD was 50.4±17.7 years and 79.4% 
of patients were female. At Day 28, TOSS score decreased for 
both groups; the TOSS score change (mean±SE) from baseline 
was -1.19±0.26 in QID and -0.94±0.24 PRN groups (treatment 
difference:-0.26±0.28; 95% CI=-∞ to 0.21; p=0.184). At Day 28, the 
change from baseline in IDEEL SB score (mean±SE) was -7.0±2.01 
in QID and -2.94±1.85 in PRN groups with a treatment difference 
of -4.06±2.25 (p=0.037). The treatment difference between QID 
and PRN groups for IDEEL TE score was 2.28±3.84 (p=0.277) and 
IDEEL TI score was -8.8±3.21 (p=0.996). A negative correlation was 
observed for change from baseline in TOSS score and (1) TE score 
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(r=-0.405; p=0.019), and (2) TI score (r=-0.239; p=0.18), only in the 
QID group. Adverse events (AEs) were reported by 2.9% and 3.2% 
of patients in the QID and the PRN groups, respectively. No serious 
AEs were reported.
Conclusions: PEG/PG eye drops, instilled QID or PRN, were well 
tolerated and reduced ocular staining (TOSS). While patient-rated 
inconvenience was higher, the SB score improved notably with QID 
dosing suggesting that the regular use of artificial tears may provide 
better symptomatic relief. Further evaluation of fixed dosing may be 
helpful to determine best dosing for symptom relief in DED.
Commercial Relationships: Penny A. Asbell, Bausch and Lomb 
(C), MC2Biotek (F), Alcon (C), Alcon (F), Regeneron (C), Shire 
(C), Senju (C), Allergan (C); Algis J. Vingrys, Alcon (F), Allergan 
(F); Jacqueline Tan, CooperVision (F), Alcon (F), Allergan (F); 
Philip L. Shettle, None; Eugene B. McLaurin, Acucela (F), For 
SightVision (F), InSite Vision (F), Xigen (F), Ocular Therapeutics 
(F), Aciex (F), Bausch &Lomb (F), Astra Zeneca (F), ReGenTree (F), 
Alcon (F), Aerie Pharmaceutical (F), Inotek Pharma (F), Mimetoge 
(F); Abayomi Ogundele, Novartis Pharmaceutical Corporation 
(E); Laura E. Downie, CooperVision (F), Alcon (F), Allergan (F); 
Gary Jenkins, Alcon (F), Allergan (F)
Clinical Trial: NCT02446015
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Effect of two different treatment regimes with artificial tear 
substitutes on ocular surface parameters in patients with dry eye 
disease
Doreen Schmidl1, Katarzyna Witkowska1, Piotr Wozniak1, 
Ahmed Bata1, Klemens Fondi1, Carina Baar1, Gerhard Garhofer1, 
Leopold Schmetterer1, 2. 1Department of Clinical Pharmacology, 
Medical University of Vienna, Baden, Austria; 2Center for Medical 
Physics and Biomedical Engineering, Medical University of Vienna, 
Vienna, Austria.
Purpose: High viscosity lubricants are characterized by a long 
residency time on the eye, which may require less frequent 
instillation to protect the ocular surface. The aim of the present study 
therefore was to compare the effect of artificial tears during the day 
combined with an artificial tear substitute gel before going to bed to 
the exclusive use of a high viscous gel on ocular surface parameters 
in patients with dry eye disease (DED).
Methods: The study was conducted in a randomized, observer-
masked, cross over design in 40 patients with moderate to severe 
DED. After a washout period, patients received trehalose and 
hyaluronic-acid based lubricant eye drops (TH-HA, Thealoz Duo® 
eye drops multi-dose) for use during the day combined with a 
trehalose, hyaluronic-acid/carbomer based gel (TH+HA/CA, Thealoz 
Duo® gel unidose) before going to bed, or simply TH-HA/CA only 
to use as needed. After one week of treatment, another washout 
period was scheduled and patients crossed over to the other group. 
Clinical standard tests for DED, such as corneal fluorescein and 
conjunctival lissamine green staining, measurement of break up time 
(BUT), Schirmer I test and the Ocular Surface Disease Index (OSDI) 
questionnaire were performed at the beginning and end of each study 
period. Instillation frequencies were recorded in a diary.
Results: Corneal fluorescein and conjunctival lissamine green 
staining score significantly decreased in both groups (p<0.001 
each). In addition, a significant increase in BUT with both treatment 
regimen was observed (p<0.001). No significant changes in Schirmer 
I test score or OSDI was observed. Mean instillation frequency was 
3.1±2.6 drops/day when using TH-HA during the day and TH-HA/
CA before going to bed, and 1.9±2.2 applications/day when only the 
high viscous gel was used (p=0.02).

Conclusions: With both treatment regimes, a significant 
improvement in corneal fluorescein and conjunctival lissamine 
green staining score as well as in BUT was observed. Instillation 
frequency was significantly lower when using the high viscous 
gel alone compared to artificial tears. This might indicate a longer 
corneal residence time of the TH-HA/CA gel caused by the increased 
viscosity due to the additional carbomer component of the product.
Commercial Relationships: Doreen Schmidl, None; 
Katarzyna Witkowska, None; Piotr Wozniak, None; 
Ahmed Bata, None; Klemens Fondi, None; Carina Baar, None; 
Gerhard Garhofer, None; Leopold Schmetterer, None
Support: This research was sponsored by Laboratoires Thea, France.
Clinical Trial: NCT02585648
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Chemicals in Preservative Free Tears, Branded and Generic
Mary Gao1, Margaret Wang2, Gloria Wu3, Bonnibel Bautista4. 
1Molecular, Cellular, and Developmental Biology, University of 
California, Santa Barbara, Santa Barbara, CA; 2Psychology, Santa 
Clara University, San Jose, CA; 3Ophthalmology, UCSF School of 
Medicine, San Francisco, CA; 4Psychology, Saint Louis University, 
Baguio, Philippines.
Purpose: 
Purpose: How many and what chemical compounds are in 
preservative-free tears branded and generic?
Methods: We found the major brands, Alcon, Allergan, Bausch and 
Lomb and generics made by CVS and Walgreens, via an internet 
search, ranked by Google Trends. We evaluated the number of 
chemical components listed on the outside packaging. We excluded 
filter water in our evaluation.
Results: Total of 13 products: Systane products (2), Refresh products 
(3), Genteal (1), CVS brand of “Systane Ultra” and “Systane” (2), 
CVS brand of “Refresh Optive” and “Refresh Plus” (2), Walgreens 
“Refresh Plus” (1), Walgreens “Systane Ultra”, Bausch and Lomb 
Soothe. Range of number of compounds =6-11, avg=8.9, sd=1.75. 
The fewest compounds (6) were found in Soothe, made by Bausch 
and Lomb, next followed by Genteal (7) made by Alcon. The most 
components were found in the generic CVS version of “Systane” 
and Alcon’s Systane. Both had 11 similar additives, but the inactive 
compounds were not the same. Only 2 branded products had the 
fewest components, Soothe and Genteal. The rest of the preservative 
free products had similar numbers of active and inactive components. 
CVS had two copycat versions of the Systane and Refresh brands 
each vs one version each from Walgreens.
Conclusions: In terms of the pharmacology of the chemical 
compounds, both the branded and generic preservative-free tears are 
similar. For the patient, the ability to discern any differences among 
the artificial tears will be a challenge.
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Commercial Relationships: Mary Gao, None; Margaret Wang, 
None; Gloria Wu, None; Bonnibel Bautista, None
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Preservative-Free labeling in Artificial Tears and Google Trends
Bonnibel Bautista1, Gloria Wu2, Mary Gao3, Thomas Le4, Ivy Kim5. 
1Psychology, Saint Louis University, Baguio City, Philippines; 
2Department of Ophthalmology, UC San Francisco School of 
Medicine, San Francisco, CA; 3Molecular, Cell, and Developmental 
Biology, University of California, Santa Barbara, Santa Barbara, 
CA; 4Chemistry, University of California, Berkeley, Berkeley, CA; 
5Integrative Biology, University of California, Berkeley, Berkeley, 
CA.
Purpose: Does size of the “preservative-free” label affect internet 
searches
Methods: Google Trends was used to determine the best selling 
brands of artificial tears. Measurement of the words “preservative 
free” on the label was performed by direct and indirect means. For 
direct measurement, a metric ruler measured the length/height of the 
words “preservative free” vs the size of the box. Indirect method: 
ImageJ software applied to Apple iPhone (5s) image of label and box.
Results: Top brands are: Alcon, Allergan, Bausch and Lomb, and 
CVS. Using direct measurement: 11 products: Systane 30 vials (v), 
Systane Ultra 25v, CVS 24v (Systane Ultra generic), 30v (Systane 
generic), 30v (Refresh generic), Genteal 36v, Walgreens 25v (Systane 
Ultra generic), 30v (Refresh Plus generic), Refresh plus 30v, Refresh 
Optive 30v, Soothe 28v.
Direct measurement of area of “preservative free” (pf) was 
designated to be height x width in cm. This area was compared to 
the area of the actual front face of the box (n=11), (pf/box) (%). 
avg: 1.22% (sd: 0.39). The range is 0.65% to 1.88%. The area of the 
“preservative free” label: range=44mm2 to 186mm2, avg =103.43mm2 
(sd=45.73).
Indirect measurement using Image J: (pf/box) (%). avg: 1.23% (sd: 
0.56). The range is 0.53% to 2.55%. The area of the “preservative 
free” label: avg: 159.68mm2 (sd: 78.93). The range is 72.03mm2 to 
316.05mm2. The maximum percentage of label of preservative free to 
the size of the box was less than 2%.
Using Google Trends and Google Analytics to determine the 
most frequently searched artificial tears: “Systane artificial tears 
preservative free” + Alcon (most searches); “Refresh artificial tears 
preservative free”+ Allergan (second place) and “Soothe artificial 
tears preservative free” + Bausch and Lomb (third place). The 
Walmart, CVS, Costco artificial tears were not found to reach the 
minimum requirement of the algorithms set by Google Analytics and 
were at the bottom of search interest.
Conclusions: “Preservative Free” words occupy a small area with 
respect to the area of the box. The smallness of the font size for 
“preservative free’ makes the product difficult to read and to find for 
the average consumer. Despite the small labels, the most searched 
are the branded products suggesting that other factors are influencing 
internet searches. We hope that this small study will encourage other 

researchers to explore the question of label visibility for our eye 
patients.

Commercial Relationships: Bonnibel Bautista, None; Gloria Wu, 
None; Mary Gao, None; Thomas Le, None; Ivy Kim, None
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Color Contrast in the Labelling of Preservative-Free Artificial 
Tears and Internet Popularity
Margaret Wang1, Gloria Wu2, Mary Gao3, Thomas Le4, 
Bonnie Bautista5. 1Psychology, Santa Clara University, San Jose, 
CA; 2Ophthalmology, University of California, San Francisco 
School of Medicine, San Francisco, CA; 3Molecular, Cellular, and 
Developmental Biology, University of California, Santa Barbara, 
Santa Barbara, CA; 4Chemistry, University of California, Berkeley, 
Berkeley, CA; 5Psychology, Saint Louis University, Baguio, 
Philippines.
Purpose: Purpose: Is there good color contrast in the “preservative 
free” label of artificial tears labels?
Background:
Color packaging of preservative-free tears are commonly found 
on the internet. Does the color contrast influence search engine 
optimization? Internet standards about color contrasts are found in 
Web Content Accessibility Guidelines 2.0(WXAG).
Methods: The Paciello Group Color Contrast Analyser software 
program (CCA) evaluates relative contrasts by using equation (L1 
+ 0.05) / (L2 + 0.05), where L1 is the relative luminance of the 
lighter of the colors, and L2 is the relative luminance of the darker 
of the colors. Using this program, the color contrast of the front 
box was reviewed using the guidelines outlined in the Web Content 
Accessibility Guidelines 2.0 (WCAG). Color contrast as defined by 
WCAG is the difference in color between the background and the text 
in normal usage1.
According to WCAG: for print font less than 14 pt bold or non-
bolded 18 pt: AA, AAA is designated “lowest” and “highest” standard 
for “enhanced” visual clarity, respectively. Similarly, for large font, 
equal to or greater than 14 bold, 18 font, AA, AAA are assigned 
“lowest,” “highest”, respectively for web content accessibility 
guidelines. CCA assigns “pass” or “fail” to the contrast and assigns 
a numeric value where the minimum level of contrast is 4.5:1 for the 
smaller text.
Results: Results:
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19 most popular products found on Google Trends: 11 brands (Alcon, 
Allergan, Bausch and Lomb) vs 9 generic (CVS, Walgreens).
Color contrast for the Minimum contrast according to the WCAG 
for the 19 products show that only 4/19 passed the minimum level 
of 4.5:1. For larger text, (font size 14 point or larger), ratio 7:1, only 
6 /19 products passed this standard. The generic products had 1/9 
passing WCAG test for large font. For the branded, 5/11 passed the 
contrast sensitivity test.
Google trends show that 100% of the branded tears show up on 
search engines vs the generic products.
Conclusions: Conclusion: Despite uniform poor color contrast 
sensitivity in the labels of all artificial tears studied, more of the 
branded products have better color contrasts than generic. More work 
can be done about color contrast labeling in order for artificial tears’ 
packaging to be visually accessible for all consumers, of all ages and 
visual demands.

Commercial Relationships: Margaret Wang; Gloria Wu, None; 
Mary Gao, None; Thomas Le, None; Bonnie Bautista, None
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Ocular bacterial burden and dry eye symptoms in a normal 
population
Judith Flanagan1, 2, Nisha Yeotikar1, Hua Zhu1, 2, Maria Markoulli1, 2, 
Eric B. Papas1, 2. 1Brien Holden Vision Institute, Kensington, NSW, 
Australia; 2School of Optometry and Vision Science, University of 
New South Wales, Sydney, NSW, Australia.

Purpose: The etiology of meibomian gland dysfunction (MGD) 
remains unclear. We assessed the association between the commensal 
ocular microflora burden (colony forming units-cfu) and symptoms of 
dry eye using two Dry Eye Questionnaires.
Methods: 186 subjects (110 females) aged 25-66 years with normal 
ocular and systemic history were recruited. The Ocular Surface 
Disease Index (OSDI) and McMonnies dry eye questionnaires were 
completed (in random order). Ocular swabs were collected from left 
eye lower lid margin. Conventional cultivation was used for bacterial 
isolation and identification. Independent student t-test was applied 
to measure microbial recovery of the eyelid margin between two 
groups of independent variables. Two-way ANOVA was performed 
for interaction of age groups and sex on cfu. Association between 
questionnaire scores and cfu was determined using Pearson’s 
correlation and one-way ANOVA
Results: OSDI categorization of dry eye groups were as follows: 
normal (score 0-12, n=114), mild (score 13-22, n=42), moderate 
(score 23-32, n=21) and severe (score 33-100, n=8). McMonnies 
categorization of dry eye groups were as follows: normal (score 
<10, n = 98), marginal dry eye (score 10-20, n= 76) and pathological 
dry eye (score >20, n =12). Cfu ranged from 0 to 1500 cfu/swab. 
Most common species were Propionibacterium spp. (59%) and 
Staphylococcus epidermidis (36%). Average cfu were higher in males 
than females (162±156 vs 105± 187 cfu per swab; p< 0.05) and in 
older females (≥45 yr) than younger (155 ± 187 vs 64 ± 82 cfu per 
swab, p<0.05). There were weak negative correlations between cfu 
and both dry eye questionnaire scores. McMonnies categories showed 
significant differences in cfu (p=0.035) but there was no consistent 
trend in cfu vs dry eye symptoms severity score.
Conclusions: We have previously shown a correlation between 
bacterial burden and signs of MGD and hence sought to determine if 
bacterial burden correlates with dry eye symptoms. Neither OSDI nor 
McMonnies questionnaire showed strong correlation with bacterial 
burden, in keeping with the generally reported poor correlation 
between MGD signs and dry eye symptoms.
Commercial Relationships: Judith Flanagan, None; 
Nisha Yeotikar, None; Hua Zhu, None; Maria Markoulli, None; 
Eric B. Papas, None
Clinical Trial: ACTRN12612000703808
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Spectral Domain Optical Coherence Tomography of the Tear 
Menisci in Dry Eye: Cirrus versus RTVue
Edoardo Villani, Serena Bianco, Dario Nizza, Francesco Bonsignore, 
Saverio Luccarelli, Paolo Nucci. DISCCO. Eye Clinic., University of 
Milan. San Giuseppe Hospital., Milan, Italy.
Purpose: To measure the upper and lower tear menisci in dry eye 
(DE) patients by 2 Spectral Domain Optical Coherence Tomography 
(SD-OCT) systems and to compare measurements’ values, 
repeatability, and diagnostic accuracy of the 2 instruments.
Methods: We consecutively recruited a convenience sample of 100 
DE patients and 100 age- and gender-matched control subjects (C). 
Inclusion criterion for DE was the presence of 3 of the following 
criteria: Ocular Surface Disease Index > 12, tear film Break-Up 
Time < 10 seconds, corneal staining > 1, and Schirmer test without 
anesthesia < 10 mm/5 minutes (procedures performed in this order). 
One hour before the clinical exam, SD-OCT (Cirrus OCT 5000, Carl 
Zeiss Meditec, Jena, Germany and RTVue-100, Optovue, Fremont, 
CA) was used to measure upper and lower tear meniscus height, 
depth, and cross-sectional area (UTMH, LTMH, UTMD, LTMD, 
UTMA, LTMA, respectively). One eye of each subject underwent 4 
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consecutive scans of the menisci (2 exams with each instrument, in 
random order).
Results: Values obtained by Cirrus were generally higher than those 
by RTVue. The difference was statistically significant for UTMH and 
UTMD in both DE and C subjects (254±39 vs 227±44 and 168±33 
vs 148±36 in DE, 296±68 vs 261±40 and 207±43 vs 172±38 in C; 
P<0.05, Wilcoxon signed-rank test). All the parameters showed 
a significant correlation between Cirrus and RTVue (P<0.001, 
Spearman). Both instruments showed no significant differences 
(Wilcoxon) and significant correlations (Spearman) between the 
repeated measurements for all the parameters. Comparing DE 
patients and C subjects, both instruments showed significantly 
reduced values in DE for the UTM measurements and no differences 
for the LTM measurements (Mann-Whitney U test, Table 1). ROC 
Curves showed poor diagnostic accuracy for all the parameters 
(Figure 1), with Areas Under the Curve ranging from 0.484 (LTMA) 
to 0.772 (UTMD) for Cirrus and from 0.511 (LTMH) to 0.712 
(UTMH) for RTVue. A sub-analysis performed on Aqueous Deficient 
DE eyes (ADDE: Schirmer < 10mm) showed higher diagnostic 
accuracies.
Conclusions: Both Cirrus and RTVue provided repeatable 
measurements of upper and lower tear menisci. The 2 instruments 
showed good correlations and a systematic difference (to be studied 
more in depth). SD-OCT systems can give useful information on tear 
menisci in DE patients but their diagnostic application seems to be 
limited to ADDE.

Commercial Relationships: Edoardo Villani, FB Health 
(C), Allergan (C); Serena Bianco, None; Dario Nizza, None; 
Francesco Bonsignore, None; Saverio Luccarelli, None; 
Paolo Nucci, None
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Quantitation of Tear Production by Tear Meniscus Height 
Following Acute Use of the Intranasal Tear Neurostimulator
Brian Orrick1, Michael Watson1, Endri Angjeli1, Manfred Franke4, 
Mark Holdbrook2, George W. Ousler1, Michelle Senchyna3. 1Dry 
Eye, Ora, Inc., Andover, MA; 2Executive Director, Clinical Affairs 
and Biostatistics, Allergan plc, South San Francisco, CA; 3Senior 
Director, Clinical Development, Ophthalmology Therapeutic Area, 
Allergan, plc, Irvine, CA; 4Private Consultant, Valencia, CA.
Purpose: Studies have demonstrated that intranasal stimulation 
via use of the Intranasal Tear Neurostimulator (ITN)results in a 
statistically significant increase in tear production measured by the 
Schirmer’s test. While this test is a clinically relevant and accepted 
measure, the strip itself absorbs a substantial percentage of the 
resident and secreted tear volume, confounding repeat measurements 
over a discrete time frame. Tear meniscus height (TMH) as captured 
by optical coherence tomography (OCT) has been established as a 
non-invasive and accurate measure of tear quantity and production. 
The objective of this study was to compare the change in TMH 
between pre- and post-ITN vs extranasal (control) applications.
Methods: 25 dry eye subjects were enrolled in acrossover, 
4-visit study consisting of one screening examination (V1) 
and 3 application visits (V2-V4). At V2, subjects received two 
applications of approximately 3 minutes each (ITN or extranasal 
control) in randomized order, with tear production measured via the 
unanesthetized Schirmer’s test. At V3 and V4, subjects received a 
single treatment (ITN or extranasal control) in randomized order with 
TMH captured prior to and immediately following ~2 minutes of 
application (Heidelberg Spectralis). All data are shown as Mean±SD. 
Mean data were compared using a paired t-test. P-values <0.05 were 
considered statistically significant.
Results: Mean tear production at V2 was 25.9±9.8 mm and 
5.8±4.9 mm post-stimulation with the ITN and extranasal control, 
respectively. The mean paired difference, 20.1±9.2 mm, was 
statistically significant (p<0.0001). Consistent with these results, 
mean change in TMH (post- minus pre-stimulation), for the INT and 
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the extranasal control application was 449±543 μm and 56±198 μm, 
respectively. The mean paired difference in TMH change between 
the INT and extranasal control, 394±520 μm, was also statistically 
significant (p=0.002).
Conclusions: Use of the ITN results in a statistically significant 
increase in acute tear production in dry eye subjects as measured by 
both the Schirmer’s test and TMH captured by OCT. Assessment 
of TMH provides a non-invasive option for future studies aimed at 
further characterizing tear production stimulated by ITN.
Commercial Relationships: Brian Orrick, Ora, Inc. (E); 
Michael Watson, Ora, Inc. (E); Endri Angjeli, Ora, Inc. (E); 
Manfred Franke, Oculeve, Inc. (P); Mark Holdbrook, Allergan, plc 
(E); George W. Ousler, Ora, Inc. (E); Michelle Senchyna, Allergan, 
plc (E)
Clinical Trial: NCT02970799
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Tear Total Lipid Concentration in Patients with Dry Eye 
Following Intranasal Neurostimulation
Kari Green1, Manasi Kamat1, Manfred Franke2, Mark Holdbrook2, 
Michelle Senchyna2. 1Chemsitry, University of Florida, Gainesville, 
FL; 2Allergan, Irvine, CA.
Purpose: The nasolacrimal reflex is a well-established pathway 
that plays a critical role in both bolus and basal tear production. The 
Intranasal Tear Neurostimulator (ITN) delivers a small electrical 
current to sensory neurons of the nasal cavity that stimulate the 
nasolacrimal reflex and induce tear production. The chemical 
composition of tears is essential for their optimized function. 
Numerous studies have documented reduced concentrations of tear 
components in reflex tears. The purpose of this study was to quantify 
tear total lipid concentration following acute use of the ITN.
Methods: 55 dry eye subjects were enrolled in a single-arm study. 
Subjects used the ITN for approximately 3 minutes. Tear volume 
was assessed by tear meniscus height (TMH) captured by optical 
coherence tomography (OCT; Optovue RTvue), prior to and 
immediately following use of the ITN. Up to 10 μL of tears were 
collected using a capillary tube prior to and 5 minutes after use of 
the ITN. Total lipid concentration was determined using a modified 
spectrophotometric sulfo-phospho-vanillin reaction. All data are 
shown as mean±SD. Mean difference in OCT (post minus pre-
stimulation) was analyzed using a paired t-test. Mean difference in 
total lipid concentration (post minus pre-stimulation) was evaluated 
by determining an equivalence margin and comparing the 95% 
confidence interval of the mean difference to the margin. P-values 
<0.05 were considered statistically significant.
Results: 
Mean pre- and post-stimulation TMHs were 238.4±131.9 μm and 
634.9±471.2 μm), respectively. The mean difference in TMH, 
396.5±459.0 μm, representing a 166% increase in tear production 
following use of the ITN, was statistically significant (p<0.001). 
Mean pre- and post-stimulation lipid concentrations were 
0.391±0.30μg/μL and 0.364±0.25μg/μL, respectively.
An equivalence margin of ±0.078 μg/μL (20% of the pre-stimulation 
mean) was used to evaluate the equivalence of the pre and post-
stimulation total lipid concentration. The 95% confidence interval of 
the mean difference in total lipid concentration (-0.016±0.18 μg/μL) 
fell within the equivalence margin [95% CI: -0.074, 0.042].
Conclusions: Use of the ITN resulted in a significant increase in tear 
volume with an equivalent concentration of total lipid as compared 
to a subjects basal tears. This finding suggests that neural stimulation 
results in more than simple reflex aqueous production.

Commercial Relationships: Kari Green; Manasi Kamat, 
University of Florida (F); Manfred Franke, Allergan (E); 
Mark Holdbrook, Allergan (E); Michelle Senchyna, Allergan (E)
Support: Allergan Contract
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In Vivo Confocal Microscopy Demonstrates Intranasal 
Neurostimulation-Induced Goblet Cell Alterations in Patients 
with Dry Eye Disease
Gabriela Dieckmann1, 2, Paula Kataguiri1, 2, Nicholas Pondelis1, 
Arsia Jamali1, 2, Alessandro Abbouda1, 2, zeina salem1, 2, 
Manfred Franke3, Michelle Senchyna3, Pedram Hamrah1, 2. 
1Ophtalmology, Tufts Medical center, Brookline, MA; 2Center for 
Translational Ocular Immunology, Tufts Medical Center, Boston, 
MA; 3Allergan, Irvine, CA.
Purpose: Goblet cells (GCs), found in the conjunctival epithelium, 
are specialized mucin secreting cells that contribute to maintenance 
of tear film stability and ocular surface lubrication. The Intranasal 
Tear Neurostimulator (ITN) delivers a small electrical current to 
sensory neurons of the nasal cavity that stimulate the nasolacrimal 
reflex and induce tear production. This study compared 
morphological GC changes before and after use of the ITN by means 
of laser in vivo corneal confocal microscopy (IVCM).
Methods: This was a single center, single-arm, study that included 
15 dry eye subjects (22 eyes). Laser IVCM images were taken before 
and after approximately three minutes of ITN application at the 
inferonasal area of the bulbar conjunctiva. GC were analyzed and 
measured by ImageJ™ software. Three images from each patient 
were selected according to their quality and accuracy to be further 
analyzed by two masked observers. GCs were selected according 
to the following criteria: 50<area<150 mm2, round or oval shaped, 
highlighted from the background, well defined borders. All data are 
shown as mean±SD. Mean data were compared using a paired t-test. 
P values <0.05 were considered statistically.
Results: Morphological analysis was performed for a total of 755 
GCs pre- and 712 GCs post-application of the ITN. Mean pre- 
and post-GC areas were 67.52±40.03mm2 and 58.72±31.16mm2, 
respectively. The mean change in area, 8.8±8.8 μm, representing 
a 13.03% reduction following use of the ITN, was statistically 
significant (p<0.001). Mean pre- and post-stimulation GC perimeters 
were 48.78±21.84mm and 42.79±19.25μm, respectively. The mean 
change in perimeter, 5.99±2.59μm, representing a 12.27% reduction 
following use of the ITN, was statistically significant (p<0.001).
Conclusions: The ITN significantly reduced GCs area and perimeter 
within three minutes of stimulation, demonstrating a direct effect 
on GCs. Laser IVCM is a reliable tool to assess morphological GC 
changes.
Commercial Relationships: Gabriela Dieckmann, None; 
Paula Kataguiri, None; Nicholas Pondelis, None; Arsia Jamali, 
None; Alessandro Abbouda, None; zeina salem, None; 
Manfred Franke, Allegan (E); Michelle Senchyna, Allergan (E); 
Pedram Hamrah, Eyegate pharmaceutical (C), GlaxoSmithKline 
(C), GlaxoSmithKline (F), Novabay (C), Allergan (F), Jade 
pharmaceuticals (C), Tissue-Tech (C), Dompe (F), Dompe 
(C), Heidelberg Engineering (C), Alcon (F), Santen INC (C), 
Bausch&Lomb (C), Tissue-Tech (F), Allergan (C), Valeant (C)
Support: Allergan, Inc., Irvine, CA; NIH R01-EY022695, 
Massachusetts Lions Eye Foundation
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The relationship between ocular surface temperature and tear 
film lipid heterogeneity
Brandon G. DeCaluwe, Christine Callan, Geunyoung Yoon, 
Holly B. Hindman. University of Rochester Flaum Eye Institute, 
Rochester, NY.
Purpose: Although tear film instability has been identified as a 
common mechanism of dry eye disease (Stern et al., 1998), there 
is a paucity of research into how biological and physical changes 
interact to affect the tear film. To address this gap in the literature, 
we performed a retrospective study to investigate whether changes in 
ocular surface temperature predict tear film lipid heterogeneity.
Methods: This study was a secondary analysis of data collected in 
the environmentally controlled chamber at the Flaum Eye Institute’s 
ocular surface laboratory. The sample included a mixture of 39 
normal and dry eyes. Data collected from participants included age, 
sex, lipid thickness, lipid heterogeneity, and percent change in ocular 
surface temperature (OST) over a single blink. OST was measured 
on a standard area of the central cornea on a fully opened eye, 
upon opening of the eye and immediately prior to lid closure. Lipid 
thickness and heterogeneity were analyzed over a standard region 
of interest, over the lower half of the corneal surface outside the 
pupil. Hierarchical linear regression was used to determine whether 
percent change in ocular surface temperature predicts average lipid 
heterogeneity after controlling for lipid thickness.
Results: Descriptive statistics for study variables are presented in 
Table 1. Controlling for lipid thickness, percent change in ocular 
surface temperature over the blink significantly predicted average 
lipid heterogeneity (R2 = .472, ΔR2 = .086, p = .021), such that the 
greater the decrease in temperature over the blink, the greater the 
lipid heterogeneity (β = -.296, p = .021).
Conclusions: Prior research has shown that meibum is sensitive to 
temperature, thickening and solidifying at lower temperatures (Lu, 
Wojtowicz, & Butovich, 2013). We conclude that a decrease in ocular 
surface temperature over the blink induces lipid layer clumping, as 
demonstrated by increased lipid heterogeneity. Lipid clumping during 
the blink interval may increase tear evaporation and destabilize the 
tear film smoothness. Future research should investigate whether 
this deterioration in the smoothness of the tear film secondary to 
heterogeneous clumping leads to symptomatic dry eye and visual 
deterioration.

Commercial Relationships: Brandon G. DeCaluwe; 
Christine Callan, None; Geunyoung Yoon, None; 
Holly B. Hindman, None
Support: Research to Prevent Blindness
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Prevalence of Compromised Lid Seal in Symptomatic Refractory 
Dry Eye Patients and Asymptomatic Patients
Donald R. Korb2, Caroline A. Blackie1, Amy C. Nau2. 1TearScience, 
Morrisville, NC; 2Korb Research, Boston, MA.
Purpose: Purpose: Lid seal compromise, which may result in a 
failure to adequately protect the ocular surface from desiccation 

during sleep, was first reported in 2015. To assess the prevalence 
of lid seal compromise, a retrospective, observational study was 
performed on two populations. 1. Patients with symptomatic 
refractory dry eye (symptomatic), and 2. Asymptomatic patients 
(asymptomatic).
Methods: Methods: A retrospective analysis of lid seal compromise 
was performed at a single clinical center on de-identified data from 
eligible, fully consented, symptomatic refractory dry eye patients 
(15 males, 31 females, n = 46) and asymptomatic patients (12 males, 
38 females, n = 50). Inclusion criteria for both groups: age over 18, 
normal appearing lids, no lagophthalmos and no history of ocular 
surgery within past 6 months. Lid seal compromise was assessed 
using the Korb–Blackie (KB) Light Test and graded on a scale from 
0 to 3 where 0 = no visible lid seal compromise and grade 3 = severe 
lid seal compromise.
Results: Results: There was no significant differences in age or 
demographic characteristic between the two groups (p >0.5 for all 
comparisons): symptomatic group 50.9 ± 16.5 years (range = 18 – 80 
years), (15 males, 31 females, n = 46; asymptomatic group 51.9 ± 
14.3 years (range = 23 –77 years), (12 males, 38 females, n = 50). In 
the symptomatic group: 20% had grade 0 lid seal compromise, 18% 
grade 1, 36% grade 2, and 25% grade 3. Over all 61% had moderate 
to severe compromise. In the asymptomatic group 80% had grade 
0 lid seal compromise, 6% grade 1, 6% grade 2, and 8% grade 3. 
Overall, 14% had moderate to severe compromise. The prevalence 
of compromised lid seal, grade 1 or higher, was significantly greater 
in the symptomatic refractory dry eye vs. the asymptomatic group. 
(Contingency analysis, Chi-square = 72.2, df = 3, alpha <0.05, p < 
0.0001)
Conclusions: Conclusions: The prevalence of lid seal compromise 
in the symptomatic refractory dry eye group was 4 fold greater than 
for the asymptomatic group. This is the first report of the prevalence 
of lid seal compromise in a refractory dry eye population. The newly 
reported condition known as lid seal compromise should be further 
investigated as a possible primary noxious factor in the etiology of 
dry eye: chronic exposure to desiccating stress during sleep.
Commercial Relationships: Donald R. Korb, None; 
Caroline A. Blackie, None; Amy C. Nau, None
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Different techniques to statistically analyze the relationship 
between different ocular staining scores and their correlation 
with dry eye in Sjögren’s syndrome
Karim Mohamed-Noriega1, Fernando Morales-Wong1, 
Jibran Mohamed-Noriega1, Gerardo Villarreal Méndez1, 
Janett Riega-Torres2, Mario A. Garza-Elizondo2, Jesus Mohamed1. 
1Oftalmologia, Hospital Universitario, Universidad Autonoma 
de Nuevo Leon, Monterrey, Mexico; 2Reumatología, Hospital 
Universitario, Universidad Autónoma de Nuevo Leon, Monterrey, 
Mexico.
Purpose: To correlate 3 different Ocular Surface Staining (OSS) 
scores: Oxford, NEI-CLEK and SICCA OSS and analyze the 
relationship between them and with Schirmer’s test, tear break-up 
time (TBUT) and tear osmolarity (Osm) in patients with primary and 
secondary Sjögren’s syndrome (SS).
Methods: This is a prospective, consecutive, transversal case series 
of patients with SS confirmed with salivary gland biopsy, serology 
and/or SICCA OSS according to 2012 classification criteria for SS. 
The dry eye evaluations included TBUT, Schirmer’s test without 
anesthesia, Osm, and the 3 different OSS scores (Oxford, NEI-CLEK 
and SICCA OSS). The analysis was performed with Spearman’s 
correlation test, Kappa agreement test and Bland-Altman diagrams.
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Results: We evaluated 189 eyes of 95 patients: Mean age ± standard 
deviation (SD) was 53.38 ± 12.24 years. The OSS scores showed 
a significant very strong positive correlation and a fair agreement 
between them: Oxford vs NEI-CLEK: rho: 0.819, p<0.001, 
kappa:0.496. Oxford vs SICA OSS: rho: 0.862, p<0.001, kappa: 
0.507. NEI CLEK vs SICCA OSS: rho: 0.847, p<0.001, kappa: 0.366. 
Bland-Altman scatterplots showed: Oxford vs NEI-CLEK: difference 
between tests was not related to the severity of the disease, but a 
mild tendency to increase differences in more severe cases. Oxford 
vs SICA OSS: a discrete increase in differences between tests with 
increasing severity of the staining. NEI CLEK vs SICCA OSS: a 
discrete tendency to increase differences between tests in moderated 
cases and reduced differences in mild and severe cases.
All OSS correlated significantly with most variables, Schirmer’s test 
showed moderate correlation with SICCA OSS and Oxford. Osm 
showed moderate correlation with SICCA OSS and weak correlation 
with another OSS.
Conclusions: The Spearman’s correlation test showed very strong 
significant positive correlation between all OSS scores. The Kappa 
analysis showed a fair agreement between all OSS scores. The 
Bland-Altman diagrams showed a valid limit of agreement between 
all OSS, the differences between tests were mostly random with a 
mild tendency to increase differences in more severe cases. The three 
staining scores are adequate to evaluate the ocular surface and its 
severity; we suggest further analysis of sensitivity and specificity
Commercial Relationships: Karim Mohamed-Noriega, None; 
Fernando Morales-Wong, None; Jibran Mohamed-Noriega, None; 
Gerardo Villarreal Méndez, None; Janett Riega-Torres, None; 
Mario A. Garza-Elizondo, None; Jesus Mohamed, None
Support: PAICYT 2015 SA161-15
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Botulinum toxin A use in dry eye patients with superior limbic 
keratoconjunctivitis (SLK)
Joanne F. Shen1, Yael Kusne2. 1Department of Ophthalmology, Mayo 
Clinic in Arizona, Scottsdale, AZ; 2College of Medicine, University 
of Arizona, Phoenix, AZ.
Purpose: Treatment for severe dry eye with SLK is challenging for 
ophthalmologists. No accepted protocol exists for SLK treatment. 
Retrospective observational clinical study was performed to describe 
the utility of botulium toxin A in dry eye patients with SLK.
Methods: IRB approved retrospective review revealed 19 unique 
patients with botulinum toxin A injections. Thirteen patients treated 
for symptomatic dry eye with SLK, with blink rate of 1 blink per 
second, and at least 6 months of follow-up were included. An average 
of 30 units botulinum toxin A was used in the orbicularis oculi area, 
and in the procerus and corregators if those muscles were overactive. 
Of these 13 patients, 2 had Sjogren’s Syndrome and 1 had GVHD. 
2 patients had previous AMT and conjunctival resection by outside 
doctors which were unsuccessful.
Results: The mean age was 67.1 years. 53.8% (7/13) patients were 
women. 84.6% (11/13) patients showed symptomatic improvement 
by 14 days after injection and decreased SLK staining. 46.2% (6/13) 
required only 1 botulinum toxin A treatment; the remainder required 
injections every 3-4 months to maintain symptom control. One 
patient’s bilateral ocular hypertension resolved after botulinum toxin 
A treatment. One patient had improved SLK but was intolerant due to 
refractive change after injection.
Conclusions: Mechanical friction between the upper eyelid and 
superior bulbar conjunctiva is a contributor to SLK. Upper lid 
position is balanced between the forces of the upper lid orbicularis 

muscle of Riolan and the levator palpebris. During a blink, the upper 
lid has vertical movement with significant power and velocity. The 
force exerted is enough to squeeze the globe, and in a years’ time 
85 kilometers of lid/globe excursion may be endured. Under dry 
eye conditions, loss of the protective glycocalyx and diminished 
maintenance and regeneration of the epithelial surface may cause 
derangement of normal homeostasis leading to the physical findings 
of SLK. For refractory dry eye patients, it is important to have a 
high clinical suspicion and check for SLK with lissamine green. 
When SLK patients fail to respond to conjunctival cauterization or 
amniotic membrane transplant, a trial of botulinum toxin A should 
be considered to change the muscle dynamics. Close follow-up is 
needed to monitor for complications from exposure keratopathy and 
lagophthalmos.
Commercial Relationships: Joanne F. Shen, None; Yael Kusne, 
None
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Prevalence of dry eye in Brazil: a domiciliary epidemiological 
study using a short questionnaire
Leidiane Adriano Pereira, Etiene Lorriane de Souza Persona, 
Jean Pablo de Souza dos Santos, Caio Cezar Elias, Talles 
Peterson Cavalcante Oriá, Laura Braga, Eduardo M. Rocha. 
Ribeirao Preto Medical School, University of Sao Paulo, Ribeirao 
Preto, SP, Brazil, Fortaleza, Brazil.
Purpose: Dry eye disease (DED) has a high but also variable 
prevalence worldwide. There are no published epidemiological 
studies on the prevalence of DED in the Latin American population. 
The purpose of this study are: a) to quantify the prevalence of 
DED using a short questionnaire (SQ) and domiciliary visits in a 
small town in São Paulo state, southeast of Brazil; b) to verify the 
sensitivity and specificity of the mentioned questionnaire; and c) to 
identify dry eye associated factors.
Methods: This was a cross-sectional study using the SQ previously 
described and its positivity criteria (Gulati A et al, 2006). One-
hundred-eighty participants were recruited through domiciliary visits 
among residents of Cássia dos Coqueiros-SP, ≥ 40 years, of both 
sexes. A random sample of 62 participants was submitted to an ocular 
exam. DED diagnosis was confirmed with the following parameters: 
Ocular Surface Disease Index (OSDI) score > 20, or Schirmer’s test 
(ST) < 10 mm or tear film break-up time (TFBUT) ≤ 6 s. A list of 12 
potential DED associated factors was questioned.
Results: We interviewed 133 (73.9 %) women and 47 (26.1 %) men. 
The mean age of participants was 62.8 ± 13.1 years old. The SQ 
was positive for dry eye diagnosis in 35 (19.4 %) participants and 
negative in 145 (80.6 %) participants. Of the 35 participants with 
positive SQ, 27 (27/133 or 20.3 %) were women and 8 (8/47 or 17 
%) were the men (p<0.05). Compared to other tests for DED, the SQ 
presented sensitivity of 0.88 (0.7-0.99) and specificity of 0.75 (0.53-
0.88) for OSDI > 20, sensitivity of 0.7 (0.48-0.85) and specificity 
of 0.48 (0.3-0.66) compared to ST < 10 mm, and sensitivity of 0.7 
(0.49-0.91) and specificity of 0.48 (0.31-0.65) compared to compared 
with TFBUT ≤ 6 s. Among the 12 potential factors associated with 
DED, the following were positive: Menopause, with OR 2.39 (CI 
95% 1.07-5.35), eye surgery with OR 3.6 (CI 95% 1.62-7.98) and 
dyslipidemia with OR 4.05 (CI 95% 1.9-8.6).
Conclusions: The prevalence of DED in the southeast of Brazil is 
similar to observed in small to elderly population of small towns 
around the world. The SQ demonstrated higher agreement with 
OSDI. The major associated factors are also similar to previously 
observed. The present work may help to support future studies on the 
understanding the causes and promote better treatments for DED.
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Incidence, persistence and resolution of dry eye disease: new 
insights into the natural history
Jelle Vehof2, 1, Christopher J. Hammond2. 1Ophthalmology, University 
Medical Center Groningen, Groningen, Netherlands; 2Twin Research 
and Genetic Epidemiology, King’s College London, London, United 
Kingdom.
Purpose: Studies on the incidence and natural history of dry 
eye disease (DED) are lacking and greatly needed. To gain more 
insight this longitudinal study assessed rates of incidence but also 
of resolution/persistence of DED and investigated associated risk 
factors.
Methods: 3136 subjects (mean age 59 yrs (SD 13), 91% female) 
from the population-representative TwinsUK cohort were assessed 
for DED at baseline and after 2 years. DED was assessed by 
questionnaires investigating (1) symptomatic DED, (2) a clinical 
diagnosis and treatment of DED, and (3) presence of DED by either 
a clinical diagnosis and/or both dryness and irritation symptoms 
constantly or often, as used by the Women’s Health Study (WHS). 
Incidence rates of DED were calculated, and the rate of resolution/
persistence of symptomatic DED was calculated. Using logistic 
regression a wide range of demographic, environmental and dietary 
risk factors at baseline were tested for an association with incidence 
and persistence/resolution of DED (α=0.05).
Results: Of the 2310 subjects that had no DED at all at baseline, 
2 years later 226 subjects had incident symptomatic DED (9.8%, 
95%CI 8.6-11.1%), 81 had an incident clinical diagnosis and 
treatment of DED (3.5%, 95%CI 2.8-4.3%), and 94 had incident 
DED as defined by the WHS (4.1%, 95% CI 3.3-5.0%). Among the 
factors significantly associated with incidence of symptomatic DED 
were female sex, asthma, osteoarthritis, chronic pain syndromes, 
depression, higher copper intake, lower coffee intake, and increased 
BMI. Tear osmolarity at baseline, but not tear break-up time or 
Schirmer test, was associated with incidence of symptomatic DED.
Of the 615 subjects that had symptomatic dry eye disease at baseline, 
228 showed resolution of symptoms 2 years later (37.1%, 95%CI 
33.4-41.0%). Factors associated with persistence of symptomatic 
DED were osteoarthritis, increasing age, and female sex, where 
stroke, use of contact lenses, and higher coffee intake were associated 
with resolution of symptomatic DED.
Conclusions: 
In this largely female sample we found high incidence, but also 
high resolution of symptomatic DED, indicating that symptomatic 
DED can be highly variable over time. Several factors associated 
with persistence, but also with resolution of symptomatic DED were 
found, indicating an associated chronic and temporarily/variable 
nature of DED, respectively.
Commercial Relationships: Jelle Vehof, None; 
Christopher J. Hammond, None
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Obtaining known concentrations of fluorescein and lissamine 
green from strips
Deborah Antwi1, Carolyn G. Begley1, J Daniel Nelson2. 1School of 
Optometry, Indiana University, Bloomington, IN; 2HealthPartners 
Medical Group, Bloomington, MN.
Purpose: New compounding pharmacy laws in the United States 
have made it difficult to obtain 2% fluorescein (FL) or 1% lissamine 
green (LG) for clinical or research use. The purpose of this study was 
to determine whether repeatable and known concentrations of these 
dyes could be obtained from soaking commercially available strips.
Methods: A standard curve was generated using successive dilutions 
of compounded 2% FL and 1% LG solutions (O’Brien Pharmacy, 
Mission, KS) in a preservative free eye wash (Ocufresh®). Samples 
were pipetted into a 24 well plate (Costar® 3526) and measured with 
an ELIZA plate reader (Fluostar® Galaxy) at wavelength of 485 nm 
for excitation and 520nm for emission of FL and absorbance at 595 
nm for LG. 1-3 FL (Glostrips®) and LG (GreenGlo™) strips were 
soaked in 200μl of the same eye wash for 0.5, 1, 2, 3, 4 and 5 minutes 
and the concentration of FL and LG determined using the calibration 
curves. Each strip and time period was repeated 3 times to assess the 
variability of the measure.
Results: Soaking one to three FL strips for increasing times (0.5 – 5 
minutes) produced concentrations from 0.21% to 1.84% FL. One 
strip yielded concentrations ranging from 0.21% to 0.50% with 
a average standard deviation of ±0.07%; two strips ranged from 
0.40% to 0.99% (±0.14%) and three strips ranged from 0.59% to 
1.84% (±0.30%). The overall variability (standard deviation) among 
repeated FL measurements from all trials was ±0.17% FL. Soaking 
LG strips for increasing times produced concentrations from 0.25% 
to 2.28% LG. One strip yielded concentrations ranging from 0.25% to 
0.82% with a average standard deviation of ±0.03%; 2 strips ranged 
from 0.51% to 1.7% (±0.04%) and 3 strips ranged from 1.14% to 
2.28% (±0.05%). The overall variability (standard deviation) among 
repeated LG readings was ±0.04% LG. These results are shown in the 
attached figure.
Conclusions: Soaking FL and LG strips for controlled times in a 
measured amount of saline yielded repeatable results, especially for 
LG. Although 3 strips of FL soaked for 5 mins did not quite yield 
2% FL, lesser amounts were easily obtainable. Concentrations close 
to 1% LG could be obtained using 2 or 3 strips and varying the 
soaking times, with very high repeatability. These results indicated 
that clinicians can overcome the lack of availability of FL and LG 
solutions by using this or similar methods.

FL and LG concentrations from soaked strips
Commercial Relationships: Deborah Antwi, None; 
Carolyn G. Begley, None; J Daniel Nelson, None
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IMPACT OF A LOW HUMIDITY ENVIRONMENT ON TEAR 
FILM STABILITY AND VISUAL PERFORMANCE
Nhi Nguyen, Daniel R. Powell. Optometry, University of Houston, 
Houston, TX.
Purpose: To investigate the effects of exposure to a desiccating 
stress on 1) ocular comfort, 2) ocular surface health and 3) visual 
performance (VP).
Methods: Healthy, non-contact lens wearers 18 years of age and 
older participated. The following were conducted before and after 
subjects were in an environmental chamber for 1.5hrs. (temperature 
74.5F; humidity 4.3%) : one-item eye comfort visual analog scale; 
near Snellen and high and low contrast distance (logMAR) visual 
acuity (VA); standardized IReST reading card to assess reading speed 
and accuracy; higher-order aberrations (HOA; Topcon KR-1W); tear 
film lipid layer thickness (TFLLT; LipiView); mean non-invasive 
tear break up time measured three times with the Keratograph5 
(NIKBUT); bulbar conjunctival hyperemia (BCH) assessment on 
a 0-4 scale; corneal fluorescein staining grading in three regions 
(superior, inferior, central) using a modified Efron scale 2min. after 
instillation of 5μL fluorescein. Nonparametric statistics analyzed all 
outcomes.
Results: Seventeen subjects participated (27.5±10.9 years, 58% 
female). Eye comfort scores decreased two-fold (p=0.009). No 
changes were noted for VA, TFLLT and NIKBUT (all p>0.22). 
Reading speed increased slightly but reading errors nearly doubled 
(p=0.02). BCH and corneal staining increased by 0.5 and 1.0 points, 
respectively (both p≤0.004). Spherical aberration and overall HOA 
increased (both p≤0.02).
Conclusions: Subjects were more likely to report decreased eye 
comfort after exposure to a dry environment. Increased BCH is 
often observed after exposure to an environmental stressor. Evidence 
suggests VP may be affected given increased HOAs and ocular 
surface injury despite a nominal decrease in VA. Increased reading 
errors may also suggest a decrease in reading fluency. Evaluation of 
more sensitive measures of visual status (contrast sensitivity) and the 
recruitment of dry eye subjects (to see if they are more susceptible to 
decreased comfort and VP) should be the focus of future studies.
Commercial Relationships: Nhi Nguyen; Daniel R. Powell, Shire 
(F), Alcon (F), Kala (F)
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Image analysis of conjunctival staining with Lissamine green in 
dry eye syndrome
Emilie COURRIER1, Didier Renault2, 1, Caroline Urrea3, 
Mathilde Kaspi3, Elian Dib1, 4, Corinne Fournier4, Thierry Lépine1, 4, 
Frederic Chiambaretta5, Guillaume Hor1, Zhiguo HE1, 
Gilles Thuret1, 3, Philippe GAIN1, 3. 1Corneal Graft Biology, 
Engineering and Imaging Laboratory, Faculty of Medicine - Jean 
Monnet University, Saint-Etienne, France; 2Thea Laboratories, 
Clermont-Ferrand, France; 3Department of Ophthalmology, 
University Hospital of Saint-Etienne, Saint-Etienne, France; 4Hubert 
Curien Laboratory (UMR 5516 CNRS), Jean Monnet University, 
Saint-Etienne, France; 5Department of Ophthalmology, University 
Hospital of Clermont-Ferrand, Clermont-Ferrand, France.
Purpose: Lissamine Green (LG) is often used in addition to 
fluorescein to assess the severity of conjunctival lesions during 
dry eye syndrome but its quantification remains manual. Aim: to 
describe an algorithm destined to the image analysis of LG stained 
conjunctival lesions.

Methods: Ten pictures of 6 patients suffering from dry eye and 
presenting visible LG positive conjunctival staining were selected 
among pre-existing data. Pictures had been taken during routine 
consultation, after instillation of LG, using 2 different slit-lamps with 
a white light source and a red filter transmitting over the wavelengths 
absorbed by LG. Conjunctival staining consequently appeared black 
against a red background. 16x magnification was used to image the 
entire conjunctival surface. With the ImageJ software, the red channel 
was extracted from the original image. Edge detection was performed 
using a Laplacian of Gaussian (LoG) filter. A manual threshold was 
determined on a subset of images in order to select only the stained 
areas. The same threshold remained constant thereafter. Finally, 
the detected areas were overlaid onto the original RGB image. The 
lesions were also manually outlined by two experts for comparison.
Results: In addition to enhancing the global contrast on the 
conjunctival surface, the red filter combined with a LoG filter 
allowed highlighting and localizing LG staining while avoiding the 
erroneous detection of blood vessels. The delineation obtained by the 
algorithm closely matched the actual contours of small lesions, and 
was therefore in good agreement with the experts. The large areas 
of confluent LG stained lesions were separated by the algorithm in 
numerous small dots, resulting in a large overestimation of the total 
number of dots. Nevertheless, these cases were already classified 
as Oxford grade V (>316 dots) and the grading was therefore not 
modified by the overestimation. Despite slight changes in picture 
quality, results were similar for both slit-lamps indicating that the 
algorithm was robust.
Conclusions: This new image analysis algorithm could increase the 
reliability (fidelity, accuracy, reproducibility) of the quantification of 
LG conjunctival staining, especially in clinical trials.

Delineation of LG conjunctival staining obtained through our 
approach thanks to a filtered image (A) and overlaid onto the RGB 
image (B). Scale bar: 1.25mm.
Commercial Relationships: Emilie COURRIER, None; 
Didier Renault, None; Caroline Urrea, None; Mathilde Kaspi, 
None; Elian Dib, None; Corinne Fournier, None; Thierry Lépine, 
None; Frederic Chiambaretta, None; Guillaume Hor, None; 
Zhiguo HE, None; Gilles Thuret, None; Philippe GAIN, None
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Efficacy and safety of retinol palmitate ophthalmic solution in the 
treatment of dry eye
Sota Watanabe1, Hiroshi Toshida2, Nobuhito Tabuchi1, 
Toshinari Funaki3, Koichi Ono4, Tamotsu Seki5, Hiroshi Otake6, 
Takuji Kato7, Nobuyuki Ebihara8, Akira Murakami3. 1Pharmaceutical 
Research Laboratories No.1, Research & Development Headquarters, 
Lion Corporation, Kanagawa, Japan; 2Department of Ophthalmology, 
Juntendo University Shizuoka Hospital, Shizuoka, Japan; 
3Department of Ophthalmology, Juntendo University Graduate 
School of Medicine, Tokyo, Japan; 4Department of Ophthalmology, 
Juntendo Tokyo Koto Geriatric Medical Center, Tokyo, Japan; 
5Tamagawa Eye Clinic, Tokyo, Japan; 6Otake Eye Clinic, 
Kanagawa, Japan; 7Kato Eye Clinic, Tokyo, Japan; 8Department of 
Ophthalmology, Juntendo University Urayasu Hospital, Chiba, Japan.
Purpose: To investigate the efficacy and safety of the administration 
of retinol palmitate (VApal) ophthalmic solution (500 IU/mL) for the 
treatment of patients with dry eye.
Methods: In total, 66 patients (6 males and 60 females; mean age, 
49.0 ± 18.0 years) with dry eye participated in this study, following 
approval from Institutional Review Board; informed consent was 
obtained from all the patients. After a 2-week wash-out period with 
artificial tears, patients were randomized (1:1) to either a VApal 
ophthalmic solution (500 IU/mL) group or placebo group and were 
administered a single drop of either of these six times daily for 4 
weeks. Efficacy measures were 12 subjective symptoms (dryness, 
eye fatigue, foreign body sensation, blurred vision, eye pain, 
photophobia, heaviness, itching, ocular discomfort, eye discharge, 
tearing, and hyperemia), fluorescein (F) staining score, Rose Bengal 
(RB) staining score, tear film break-up time (BUT), and tear secretion 
with Schirmer’s test I. Safety measures included clinical blood and 
urine examinations and adverse event recordings.
Results: On comparing the two groups, the clearing rate of F staining 
score was found to be significantly higher in the VApal group than 
in the placebo group at 4 weeks (p < 0.05). The mean change in the 
RB staining score from baseline was significantly lower in the VApal 
group at 2 and 4 weeks (p < 0.05 and p < 0.01, respectively). Of 
the 12 subjective symptoms, blurred vision significantly improved 
in the VApal group compared with that in the placebo group at 1 
and 2 weeks (p < 0.01 and p < 0.05, respectively), and the mean 
change in the total score of subjective symptoms from baseline was 
significantly lower in the VApal group at 1 week (p < 0.05). In the 
before and after intervention comparison between the two groups, 
the F staining and RB staining scores showed improvement in both 
groups. Improvement was noted for 11 subjective symptoms in 
the VApal group, whereas it was noted for 7 in the placebo group. 
Adverse events (adverse reactions) occurred in three (zero) patients 
from the VApal group and in two (one) patients from the placebo 
group; no significant difference was observed between the two 
groups.
Conclusions: The VApal ophthalmic solution (500 IU/mL) is 
effective and safe for the treatment of patients with dry eye.
Commercial Relationships: Sota Watanabe, Lion Corporation (E), 
Lion Corporation (P); Hiroshi Toshida, None; Nobuhito Tabuchi, 
Lion Corporation (E), Lion Corporation (P); Toshinari Funaki, 
None; Koichi Ono, None; Tamotsu Seki, None; Hiroshi Otake, 
None; Takuji Kato, None; Nobuyuki Ebihara, None; 
Akira Murakami, None
Clinical Trial: www.clinicaltrials.jp, JapicCTI-152829
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Novel Light Intensity Device (LuxIQ) for Quantitative Evaluation 
of Dry Eye Syndrome
Harvey Fishman MD PHD1, Peter Borden2, Michele Klein2. 
1FishmanVision, Palo Alto, CA; 2Jasper Ridge, Inc., San Mateo, CA.
Purpose: To evaluate the effectiveness of a novel device (LuxIQ) that 
quantifies light sensitivity in patients reporting Dry Eye Syndrome 
(DES) symptoms, and whether light sensitivity measurement is an 
effective indicator of DES.
Methods: 15 patients reporting DES symptoms were recruited during 
their regularly scheduled visit to a Dry Eye clinic. A routine screening 
exam was conducted, including Non-Invasive Tear Break-up Time 
(NIBUT), Schirmer strips, and Osmolarity. In addition, each patient 
was asked to adjust a device (LuxIQ™, Jasper Ridge Inc) to their 
preferred illuminance and white light color temperature on a 40-cm 
near vision chart (Colenbrander Mixed Contrast), over an illuminance 
range of 0-5000 lux and color temperature range of 2,700 to 6,500°K. 
Measurement was bilateral (both eyes open) Patients were not told 
the purpose of this measurement. 8 control subjects, who did not 
report DES symptoms, were also measured for illuminance and color 
temperature preference.
Results: The average illuminance and color temperature for the DES 
patients was 1750±753 lux and 4507±784°K, and for the controls 
2643±1435 lux and 5000±852°K (see figure 1). The DES distribution 
shows a strong peak between 1000 and 2000 lux, and is significantly 
lower than the control (p=.21). The NIBUT, Schirmer and Osmolarity 
scores showed no correlation to one another. Interestingly, the sole 
correlation between methods seen is between illuminance and NIBUT 
for patients with illuminance <3000 lux and the time in both eyes <5 
seconds, with a linear r2 correlation of 0.91.
Conclusions: We observed strong evidence of a measurable relation 
between preferred illuminance and DES symptoms. Of the four 
diagnostic methods used in this study, preferred illuminance was 
the most consistent, a promising result as it is also the quickest, 
simplest, and least invasive of the methods. The correlation between 
short NIBUT times and preferred illuminance further supports the 
conclusion that preferred illuminance is a valid indicator of DES. 
We are continuing this IRB-approved study, and expect to evaluate 
significantly more patients.

Commercial Relationships: Harvey Fishman MD PHD; 
Peter Borden, Jasper Ridge, Inc. (P), Jasper Ridge, Inc. (E); 
Michele Klein, Jasper Ridge, Inc. (E)
Clinical Trial: iorg0000689
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Randomised trial of acupuncture in dry eye found reduction in 
tear cytokine
Louis Tong1, 2, Hla-Myint Htoon2, 3, Aihua Hou2, U 
Rajendra Acharya4, Jen-Hong Tan4, Qi Ping Wei6, Pat Lim5. 1Cornea 
and External Eye Disease Service, Singapore National Eye Ctr, 
Singapore, Singapore; 2Singapore Eye Research Institute, Singapore, 
Singapore; 3Duke-NUS Medical School, Singapore, Singapore; 4Ngee 
Ann Polytechnic, Singapore, Singapore; 5Singapore Chung Hwa 
Medical Institution, Singapore, Singapore; 6Beijing University of 
Chinese Medicine, Beijing, China.
Purpose: Dry eye is a highly prevalent disease worldwide with 
significant morbidity and burden to healthcare. Traditional Chinese 
medicine (TCM), a type of complementary alternative medicine, is 
popular among patients particularly in Asia. However randomized-
controlled studies using TCM have not investigated endpoints 
relevant to the scientific basis of dry eye. We aim to evaluate the 
efficacy and safety of additional acupuncture or oral herbal medicine 
with artificial tear in the treatment of dry eye.
Methods: We conducted a randomized investigator –masked 
interventional trial (NCT02219204) with parallel groups of 50 
participants each on two TCM treatment modalities: acupuncture 
(AC), daily oral herbs (HB), versus standard therapy with artificial 
tears (AT, n=50). Eligible participants (age>40 years) had dry 
eye not requiring anti-inflammatory treatment, and lung/kidney 
yin deficiency. TCM was administered by nationally-accredited 
physicians off evaluation site. The primary outcome was the 
proportion of responders (dry eye symptoms on a visual analog 
scale improving at one month after treatment). Other outcomes 
include corneal fluorescein staining grade, automated tear break 
up times and ocular redness (Oculus Keratograph5M), Schirmer 
test, tear osmolarity, and thermography-based tear evaporation 
rate. Tear cytokines were quantified using a multiplex bead-based 
immunofluorescent assay.
Results: Analyses included 149 participants. Participants treated 
with AC were more likely to respond to dry eye than those on AT 
(88% vs 72%, p=0.039) with a difference of 16% (95%CI: 0.18-
31.1). The number-needed-to-treat with AC to achieve response 
in one person was 7 (3-157). Participants in the AC group also 
had reduced conjunctival redness compared to AT (p=0.043) and 
reduced tear Th1-cytokine TNF-α (p=0.027) and Th2-cytokine IL-4 
concentrations (p=0.038). AC was not significantly superior to AT in 
other outcomes. No significant adverse effects were encountered. HB 
was not significantly different in the primary outcome from AT (80% 
vs 72%, p=0.26).
Conclusions: Acupuncture provides significant benefit in mild-
moderate dry eye, associated with demonstrable molecular evidence 
of reduced inflammation compared to artificial tears.
Commercial Relationships: Louis Tong, None; Hla-Myint Htoon, 
None; Aihua Hou, None; U Rajendra Acharya, None; Jen-
Hong Tan, None; Qi Ping Wei, None; Pat Lim, None
Support: MOH TCMCRG
Clinical Trial: NCT02219204
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Clinical and cytological results of Dry Eye in patients with 
Rosacea using adjuvant treatment with Omega 3 Fatty Acids
Josefina A. Mejias Smith, Luis O. Izquierdo Villavicencio, 
Maria A. Henriquez Bertaggia, Carmen O. Maldonado Matos, 
Nadia Canorio Pariona, Ana L. Gonzalez Mendez. Research 
Department, Oftalmosalud, Lima, Peru.

Purpose: Dry eye disease is a common, but complex multifactorial 
progressive disease that can lead to visual loss, ocular surface 
damage, discomfort and overall reduction in quality of life. The 
cytology of the ocular surface in patients with evaporative dry eye is 
altered in most cases, characterized by a decrease in goblet cells. In 
ocular rosacea, the meibomian gland dysfunction has been reported 
in the most patients. Recent studies had shown good results using 
dietary supplementation with omega-3 fatty acids in the treatment 
and prevention of dry eye disease. The main purpose is to describe 
the clinical and cytological results of the use of Omega 3 in patients 
with Dry eye secondary to Rosacea disease.
Methods: A prospective follow-up cases series, between November 
2016 and May 2017, we will enroll 40 eyes for 20 patients. Tear 
rupture time (TBUT), ocular surface cytology, OSDI questionnarie, 
Morisky Green test, presence of Demodex Foliculorum and thorough 
clinical evaluation at the first visit and in controls at 1 month, 2 
months, 3 months and 6 months, will done.
Results: The study is being carried out, fourteen eyes from 7 patients, 
28,57%(2) female, 71,4(5) male has been enrolled until now. The 
mean age was 31,2(+/-11,5) about the clinical severity was 28,5%(2)
mild, 71,43%(5) moderate. The whole patients were evaluated for a 
Dermatologist, who confirmed the Rosacea disease. All eyes showed 
the presence of Demodex Foliculorum at the first evaluation. The 
lacrimal meniscus shows at baseline a mean of 0,29(+/- 0,071) 
in the temporal región, 0,266 (+/- 0,069) in the mild región and 
0,26(+/- 0,051) in the nasal región. The TBUT in the first measure 
was 7,58(+/- 4,16) and the mean measure was 10,62(+/- 5,67) at 
baseline. The cytology was altered in the first control in the whole of 
the patients, the eyes with moderate classification shows a relation 
nucleus/cytoplasm 1/3, a lower amount of globet cells (21,3 +/- 
4,6) and larger intercellular spaces with basophil cytoplasm at the 
baseline. We will update the outcomes with the whole sample at the 
end of the follow-up.
Conclusions: We will try to prove that adjuvant treatment with 
Omega 3 fatty acids, in patients with dry eye disease with diagnosis 
of Ocular Rosacea, generates a symptom and objective clinical 
improvement, reducing the severity of disease and improving the 
characteristics of ocular cytology.
Commercial Relationships: Josefina A. Mejias Smith, None; 
Luis O. Izquierdo Villavicencio, None; Maria A. Henriquez 
Bertaggia, None; Carmen O. Maldonado Matos, None; 
Nadia Canorio Pariona, None; Ana L. Gonzalez Mendez, None


