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Presentation Time: 8:30 AM–8:45 AM
The link between pain syndromes and dry eye in patients with 
traumatic brain injury
Charity J. Lee1, 2, Roy C. Levitt1, 3, Elizabeth Vanner2, 
William J. Feuer2, Constantine D. Sarantopoulos1, 3, 
Elizabeth R. Felix1, 4, Anat Galor1, 2. 1Miami Veterans Administration 
Medical Center, Miami, FL; 2Bascom Palmer Eye Institute, 
University of Miami Miller School of Medicine, Miami, FL; 
3Department of Anesthesiology, Perioperative Medicine and Pain 
Management, University of Miami Miller School of Medicine, 
Miami, FL; 4Department of Physical Medicine and Rehabilitation, 
University of Miami Miller School of Medicine, Miami, FL.
Purpose: Traumatic brain injury (TBI) is a highly prevalent condition 
worldwide where survivors of TBI are left with long-term morbidities 
and higher frequency of chronic pain syndromes. Dry eye (DE) has 
also been linked to TBI with neuropathic pain complaints common 
to both individuals with DE symptoms and TBI. The purpose of our 
study is to evaluate relationships between TBI, chronic pain, mental 
health disorders, and DE.
Methods: Retrospective review of veterans’ medical records who 
were seen in the Veterans Administration Healthcare system (VA) 
between January 1, 2010 to December 31, 2014. Veterans were 
separated into two groups by the presence or absence of TBI. The 
frequencies of chronic pain conditions, mental health disorders, dry 
eye, and other co-morbidities were compared between the groups.
Results: Of the 3,265,894 veterans seen during the 5 year period, 
3.97% (124,820) carried a diagnosis of TBI. Individuals with 
TBI were more likely to be younger with higher percentages of 
females and Hispanics compared to their counterparts without 
TBI. Individuals with TBI were about twice more likely to have a 
diagnosis of chronic pain (17.1% versus 9.4%, p<0.0005), headache 
(51.5% versus 18.1%, p<0.0005), insomnia (54.2% versus 34.6%, 
p<0.0005), depression (69.0% versus 42.0%, p<0.0005), and PTSD 
(54.3% versus 22.5%, p<0.0005) compared to their counterparts 
without TBI. The frequencies of DE (27.4% vs 25.8%, p<0.0005), 
ocular pain (5.2% vs 3.0%, p<0.0005) and visual discomfort  
(10.3% vs 2.6%, p<0.0005) were also elevated in the TBI group.
Conclusions: Several pain conditions were found to cluster in 
patients with TBI, including headaches, mental health disorders, and 
DE, tying DE to other central sensitivity disorders. As the optimal 
treatment of DE associated with TBI is not known, it is important 
evaluate novel approaches in patients with persistent DE symptoms 
on standard therapy.
Commercial Relationships: Charity J. Lee, None; Roy C. Levitt, 
None; Elizabeth Vanner, None; William J. Feuer, None; 
Constantine D. Sarantopoulos, None; Elizabeth R. Felix, None; 
Anat Galor, 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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Presentation Time: 8:45 AM–9:00 AM
Sicca, Anxiety and Depression (SAD) Study
Maya Bitar1, Danny Olson2, Mengbing Li3, Gary Koch3, 
Richard Davis2. 1Ophthalmology, Marshall University, Huntington, 
WV; 2Ophthalmology, University of North Carolina, Chapel Hill, NC; 
3Biostatistics, University of North Carolina, Chapel Hill, NC.
Purpose: Dry eye (DE) syndrome has been associated with 
depression and anxiety (DA). No studies have evaluated the effect 
of dry eye disease treatment on DA. The purpose of our study is to 
investigate the relationship between DE treatment and depression or 
anxiety.
Methods: Patients diagnosed with DE were enrolled and reevaluated 
at their next follow-up. The University of North Carolina Dry Eye 
Management Scale (DEMS), a previously validated questionnaire, 
was used to determine severity of DE symptoms. Generalized 
Anxiety Disorder Screener (GAD-7) and Personal Health 
Questionnaire Depression Scale (PHQ-8) were used to evaluate for 
anxiety and depression. Clinical signs of DE were assessed by Oxford 
staining, Schirmer test, tear break up time, and meibomian gland 
dysfunction grading. Data was analyzed using Wilcoxon signed rank 
test, Spearman correlations, regression and subgroup analysis.
Results: Forty five patients were enrolled. Thirty five percent 
were receiving treatment for anxiety or depression at the time of 
recruitment. At initial presentation, DEMS correlated with  
GAD-7 (Spearman correlation (ρ)=0.4, p=0.004) and PHQ-8  
(ρ=0.6, p<0.001). Interestingly, none of the objective clinical 
measures of dry eyes correlate with the measures of depression and 
anxiety. Thirty eight patients followed-up at a mean period of 12 
weeks. UNC DEMS and GAD7 significantly improved from 5.8±1.8 
to 4.6±2.2 (p = 0.01) and 5.6±5.5 to 3.3±4.6 (p = 0.05), respectively. 
PHQ8 tended to improve from 6.1±5.5 to 4.1±4.7, (p = 0.08). Change 
in DEMS correlated with change in PHQ-8 (ρ=0.3, p=0.05) but not 
with changes in GAD-7 (ρ=0.2, p=0.3); except for the subgroup of 
patients who were new to the clinic (ρ=0.8, p=0.004; ρ=0.7, p=0.02). 
The presence of a prior diagnosis of depression and the use of  
anti-depressive medications did not affect the association.
Conclusions: This study is unique based on its interventional 
prospective design and demonstrates a significant correlation between 
severity of DE and symptoms of depression. DE treatment has a 
positive impact on symptoms of DA in new patients presenting for 
dry eye evaluation. Larger studies are needed to better understand the 
effect of dry eye treatment on patients with coexistent depression or 
anxiety.
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Regression analysis showing that change in PHQ8 (dPHQ8= PHQ8 
at follow-up – PHQ8 at baseline) varies linearly in function of change 
in DEMS (dDEMS= DEMS at follow-up – DEMS at baseline). 
Regression coefficient = 0.7, p=0.01.
Commercial Relationships: Maya Bitar, None; Danny Olson, 
None; Mengbing Li, None; Gary Koch, None; Richard Davis, 
None

Program Number: 3750
Presentation Time: 9:00 AM–9:15 AM
Evaluation of the Inflammatory Cytokines Expression Level on 
Ocular Surface in Office Workers; the Osaka Study
Yuichi Uchino1, Miki Uchino1, Norihiko Yokoi2, Murat Dogru1, 
Motoko Kawashima1, Aoi Komuro2, Hiroaki Kato2, Yukiko Sonomura2, 
Shigeru Kinoshita3, Kazuo Tsubota1. 1Ophthalmology, Keio 
University School of Medicine, Tokyo, Japan; 2Department of 
Ophthalmology, Kyoto Prefectural University of Medicine, Kyoto, 
Japan; 3Frontier Medical Science and Technology for Ophthalmology, 
Kyoto Prefectural University of Medicine, Kyoto, Japan.
Purpose: Dry eye disease (DED) is thought as one of ocular 
inflammation diseases, and anti-inflammatory is the major 
treatment among the world. The aim of this study was to compare 
the inflammation level on ocular surface with DED and normal 
condition. We evaluated inflammatory cytokine mRNA level in the 
three groups; definite DED, possible DED, and non-DED using 
Japanese dry eye disease criteria.
Methods: One hundred ninety-six eyes of 95 volunteers (59 males 
and 36 females) were recruited in this study. All subjects were 
required to fill in dry eye questionnaires, in addition to ocular surface 
evaluation including lissamine green vital staining, tear break up time 
(TBUT) and the Schirmer test. Conjunctival epithelium was obtained 
by impression cytology. The isolated total RNA from impression 
cytology samples was used to analyze the inflammatory gene 
expression using quantitative real-time PCR.
Results: In this study, nine subjects (9.5%) were diagnosed as 
definite DED, fifty-six (58.9%) were probable DED, along with 
thirty- (31.6%) non-DED subjects. Keratoconjunctival staining 
score was 3.1±1.8 in definite DED, 0.7±1.0 in probable DED, and 
0.4±0.7 in non-DED. The fluorescein staining score with definite 
DED showed significant increase compared to non-DED(P<0.001). 
Compared with non DED subjects, conjunctival impression cytology 
samples in definite DED have shown that 3.5 times higher mRNA 
expression level of TNFα and 10.0 times in INFγ (p=0.015 and 
P=0.042, respectively). However, in probable DED, we did not 
observe any significant increase in inflammatory cytokines level.

Conclusions: Compared to non-DED, definite DED patients with 
severe epithelial defects had significant higher inflammatory cytokine 
expression level. There was no significant increase in inflammatory 
cytokine level with probable DED.
Commercial Relationships: Yuichi Uchino, None; Miki Uchino, 
None; Norihiko Yokoi, None; Murat Dogru, None; 
Motoko Kawashima, None; Aoi Komuro, None; Hiroaki Kato, 
None; Yukiko Sonomura, None; Shigeru Kinoshita, None; 
Kazuo Tsubota, None

Program Number: 3751
Presentation Time: 9:15 AM–9:30 AM
A One-Day, Randomized, Double-masked Study to Evaluate 
Instantaneous Efficacy of Lubricin (150 μg/mL) Eye Drops
Tannin A. Schmidt1, Benjamin D. Sullivan2, 3, Alessandro Lambiase4, 
David A. Sullivan5, Gregory Jay6, Edward R. Truitt2, 
Alice Bruscolini4, Marta Sacchetti7, Flavio Mantelli7. 1Faculty 
of Kinesiology, University of Calgary, Calgary, AB, Canada; 
2Lµbris Biopharma, Seattle, WA; 3TearLab, Corp., San Diego, CA; 
4Department of Sense Organs, Sapienza University, Rome, Italy; 
5Department of Ophthalmology, Schepens Eye Research Institute, 
Massachusetts Eye and Ear, Harvard Medical School, Boston, MA; 
6Rhode Island Hospital, Department of Emergency Medicine, Alpert 
School of Medicine, and School of Engineering, Brown University, 
Providence, RI; 7Dompé farmaceutici S.p.A., Milan, Italy.
Purpose: The objective of this clinical trial was to assess the short 
term efficacy of recombinant human lubricin in subjects with 
moderate dry eye disease (DED).
Methods: TFOS DEWS Grade 2-3 subjects were recruited to use 
lubricin 150 µg/mL (N=19, 51.9±11.8 years). After a one week saline 
washout period, investigators masked to the therapy administered 
one drop of lubricin to each subject. Symptoms, as measured by 
visual analog scale (0–100 mm) of blurred vision, burning/stinging, 
foreign body sensation, itching, pain, photophobia, and sticky feeling 
were recorded at baseline, 5 minutes, 30 minutes and 180 minutes 
post-dose, along with fluorescein tear film breakup time (TBUT). In 
a post-hoc analysis, complete resolution of symptoms was counted 
if the individual reported an average of < 15/100 on the VAS. This 
study was conducted under IRB approval at the Policlinico Umberto 
I, Università La Sapienza, Rome, Italy, adhered to the tenets of the 
Declaration of Helsinki, and all subjects participating in this study 
provided their written informed consent before treatment. This trial 
was registered at ClinicalTrials.gov (NCT02507934).
Results: The average baseline VAS was 43.6±12.2. Lubricin 
supplementation achieved significant reductions from baseline in 
all symptoms tested at all time points. At five minutes, the average 
symptom score was 11.0±3.3, at 30 minutes 9.5±2.6 and at 180 
minutes 9.2±2.6, with an average p = 0.002. These data correspond to 
a reduction of 71.5±12.2%, 75.3±7.1%, and 75.3±9.1% respectively, 
which is similar to the previously reported long term symptomatic 
reduction of greater than 72% from baseline achieved after 14 days 
of therapy measured the morning after the last dose. TBUT increased 
56.6%, 79.8% and 66.2% against baseline at the three timepoints. At 
180 minutes, 15/19 (79%) subjects achieved complete resolution of 
baseline symptoms with a single drop of lubricin.
Conclusions: One drop of 150 µg/mL lubricin is effective in 
reducing the instantaneous symptoms of dry eye disease for up to 180 
minutes. Lubricin provides both immediate and prolonged benefits of 
signs and symptoms of dry eye disease.
Commercial Relationships: Tannin A. Schmidt, Lµbris Biopharma 
(C), Lµbris Biopharma (I), Lµbris Biopharma (F), Lµbris Biopharma 
(P); Benjamin D. Sullivan, Lµbris Biopharma (I), Lµbris Biopharma 
(P); Alessandro Lambiase, None; David A. Sullivan, Lµbris 
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Biopharma (I), Lµbris Biopharma (P); Gregory Jay, Lµbris 
Biopharma (I), Lµbris Biopharma (F), Lµbris Biopharma (P); 
Edward R. Truitt, Lµbris Biopharma (I), Lµbris Biopharma (P), 
Lµbris Biopharma (E); Alice Bruscolini, None; Marta Sacchetti, 
Dompé farmaceutici S.p.A. (E); Flavio Mantelli, Dompé 
farmaceutici S.p.A. (E)
Clinical Trial: NCT02507934
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Presentation Time: 9:30 AM–9:45 AM
A Randomized Trial on Safety and Efficacy of a Novel Topical 
Combined Inhibitor of Janus Kinase 1/3 and Spleen Tyrosine 
Kinase for GVHD-associated Ocular Surface Disease
Ahmad Kheirkhah1, Antonio Di Zazzo1, Vannarut Satitpitakul1, 
Merle Fernandez1, Daniel Magilavy2, Reza Dana1. 1Ophthalmology, 
Massachusetts Eye and Ear Infirmary, Boston, MA; 2Rigel 
Pharmaceuticals, Inc., San Francisco, CA.
Purpose: Janus Kinase (JAK) and Spleen Tyrosine Kinase (SYK) 
play critical functions in T cell activation and in inflammation. Due 
to their anti-inflammatory effects, JAK and SYK inhibitors have 
recently been evaluated in several immunopathogenic disorders. 
This study was designed to assess the safety and efficacy of a topical 
combined JAK 1/3 and SYK inhibitor (R348) ophthalmic solution for 
treatment of ocular surface disease in ocular graft-versus-host disease 
(GVHD).
Methods: This Phase 2, double-masked, randomized trial included 
30 patients with ocular surface disease due to GVHD who were 
randomized to receive either topical 0.5% R348, 0.2% R348, or 
vehicle, twice daily for 12 weeks. Before and after treatment, a 
comprehensive ophthalmic evaluation was performed which included 
Ocular Surface Disease Index (OSDI) questionnaire, Ocular Comfort 
Index (OCI) questionnaire, corneal fluorescein staining, conjunctival 
lissamine green staining, and Schirmer test with anesthesia. Changes 
in these parameters were compared between the three groups.
Results: The mean decrease in total corneal fluorescein staining at 12 
weeks after treatment was higher in the 0.5% R348 group (-6.0±3.9, 
NEI scoring) compared with vehicle (-2.1±2.6, P=0.045) or the 0.2% 
R348 group (-4.1±3.6, P=0.34). However, there were no significant 
differences between the groups in terms of treatment-induced changes 
in OSDI, OCI, conjunctival lissamine green staining, or Schirmer 
scores. R348 eye drops were well tolerated.
Conclusions: This Phase 2, randomized trial indicates that 0.5% 
R348 JAK/SYK inhibitor ophthalmic solution is well tolerated and 
has some therapeutic efficacy in treating ocular GVHD. Larger trials 
are required to derive more definitive data.
Commercial Relationships: Ahmad Kheirkhah, None; Antonio Di 
Zazzo, None; Vannarut Satitpitakul, None; Merle Fernandez, 
None; Daniel Magilavy, Rigel Pharmaceuticals, Inc. (E); 
Reza Dana, None
Support: Rigel Pharmaceuticals, Inc., San Francisco, California, 
USA.
Clinical Trial: NCT02040623
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Presentation Time: 9:45 AM–10:00 AM
In Vivo Confocal Microscopy in Patients with Dry Eye Disease 
Demonstrates Decreased Peripheral Corneal Nerve Density and 
Correlation to Clinical Signs
Adam Tanaka1, zeina salem2, Gabriela Dieckmann1, 2, 
Paula Kataguiri1, 2, Shruti Aggarwal3, Rodrigo T. Muller1, 2, 
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, Department of Ophthalmology, 
Harvard Medical School, Boston, MA.
Purpose: To evaluate the peripheral corneal nerve alterations in 
patients with dry eye disease (DED) as correlated to clinical signs 
and symptoms.
Methods: This is a prospective, cross-sectional, cohort study of 46 
patients with DED. In vivo confocal microscopy (IVCM) images 
were taken for the central cornea and 4 peripheral quadrants. Images 
were analyzed for main trunk, branch and total nerve densities 
(mm/mm2) in a masked fashion. Clinical symptoms and signs were 
assessed using Ocular Surface Disease Index (OSDI), corneal (CFS) 
and conjunctival lissamine green staining (LGS), Schirmer’s test, and 
tear break-up time (TBUT), and correlated to IVCM parameters. A P 
value of <0.05 was considered statistically significant.
Results: The mean symptoms score was 46.29±28.61. Mean 
TBUT was 2.78±2.08”, mean CFS was 3.91±3.12, mean LGS was 
4.37±2.88, and mean Schirmer’s score was 12.83±10.50 mm. The 
mean peripheral nerve densities ranged 11.26±5.98 to 14.76±7.60 for 
total nerves, 1.87±1.02 to 2.10±1.80 for main trunks, and 7.09±3.92 
and 9.14±4.77 for branches. CFS correlated with total nerve  
density in the nasal, temporal, superior and inferior quadrants 
(P<0.001; r=-0.42, r=-0.39, r=-0.36, r=-0.47), main trunk density 
(P<0.01; r=-0.36, r=-0.37, r=-0.33, r=-0.39), and branch nerve density 
(P<0.01; r=-0.40, r= -0.39, r=-0.29, r=-0.43). LGS also correlated 
with total nerve density in the nasal, temporal and inferior  
quadrants (P<0.01, r=-0.40, r=-0.34, r=-0.34), main trunk density 
(P<0.01, r=-0.39, r=-0.44, r=-0.35), and branch nerve density 
(P<0.05, r=-0.38, r=-0.43, r=-0.43). TBUT correlated with total nerve 
density in nasal, temporal, superior and inferior (P<0.05, r=0.57, 
r=0.40, r=0.50, r=0.58), main trunk density (P<0.001, r=0.52, r=0.55, 
r=0.51, r=0.57) and branch nerve density (P<0.01, r=0.51, r=0.47, 
r=0.38, r=0.50). No significant correlation was found between 
peripheral corneal nerve density and OSDI scores.
Conclusions: Patients with DED demonstrate a significant reduction 
of peripheral corneal nerve density, which correlates to dry eye signs. 
Dry eye symptoms did not show significant correlation to IVCM 
parameters.
Commercial Relationships: Adam Tanaka, None; zeina salem, 
None; Gabriela Dieckmann, 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), 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



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

Program Number: 3754
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Conjunctival dendritic cell maturation and goblet cell density in 
aqueous tear deficiency
Stephen C. Pflugfelder, Fang Bian, William Farley, Michael E. Stern, 
Cintia S. De Paiva. Ophthal-Ocular Surf Ctr, Baylor College of 
Medicine, Houston, TX.
Purpose: to test the hypothesis that clinical severity and goblet cell 
loss is correlated with dendritic cell (DC) maturation markers in the 
conjunctiva of aqueous tear deficient (ATD) patients.
Methods: Diagnosis and clinical severity grading (0-4) of ATD 
were based on symptom severity scores, OCT measured inferior tear 
meniscus height, tear break-up time and ocular surface dye staining 
scores. DCs were obtained from impression cytology of the superior 
and exposed (nasal + temporal) bulbar conjunctiva of the right eye. 
Goblet cell density (GCD) was measured in digital images of PAS-
stained membranes taken from the temporal bulbar conjunctiva of 
the left eye. Flow cytometry measured percentage of cells positive 
for the maturation markers HLA-DR and CD86 in conjunctival 
DCs. Spearman correlations between GCD and DC markers were 
calculated.
Results: 8 control and 11 ATD subjects were evaluated. Mean clinical 
severity score was 2.2 (range 0-3). Compared to the control group, 
the percentages of CD45+HLA-DR+ and CD45+CD11c+CD86+ 

cells were higher in the temporal/nasal and superior (P<0.05) bulbar 
conjunctiva of the ATD group. Clinical severity negatively correlated 
with GCD (r = -0.54, P<0.05) and positively correlated with 
percentage of CD45+HLA-DR+ cells (r = 0.71, P<0.05). GCD was 
negatively correlated with percentage of CD45+HLA-DR+ cells  
(r = -0.61, P<0.05).
Conclusions: There is a greater percentage of mature DCs in the 
conjunctiva of ATD patients. DC maturation correlated with clinical 
severity and GC loss. It remains to be determined if DC maturation is 
the cause or consequence of GC loss in ATD.
Commercial Relationships: Stephen C. Pflugfelder, None; 
Fang Bian, None; William Farley, None; Michael E. Stern, None; 
Cintia S. De Paiva, None
Support: NIH Grant EY11915 (SCP), NIH Core Grants-EY002520 
& EY020799, an unrestricted grant from Research to Prevent 
Blindness, New York, NY (SCP), the Oshman Foundation, Houston, 
TX (SCP), the William Stamps Farish Fund, Houston, TX (SCP), 
Hamill Foundation, Houston, TX (SCP), Sid W. Richardson 
Foundation, Ft Worth, TX (SCP)


