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The tear film is a complex thin film that provides hydration, lubrication, and
immunity for the ocular surface. Hydration comes from the micron-thick aqueous
layer!, and is thought to be mainly supplied by the lacrimal gland. The meibomian
glands, located in the lids, secrete a thin layer of interfacial polar lipids and a thicker
contingent of nonpolar lipids that act in unison to inhibit evaporation of the
aqueous layer. Supporting the aqueous and lipid layer is a gel-like mucin layer than
helps to lubricate the ocular surface and protect the epithelial cells against shear
stress.
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In dry eye disease, the tear film becomes compromised and unstable, reducing
both the quantity and quality of tears?. As the lipid layer degrades, the already small
amount of tear film evaporates in just a few seconds3.

With each blink, the aqueous layer is reconstituted from a small, variable pool of
tear in the lower meniscus®. A rough corneal surface destabilizes the tear film,
contributing to rapid tear film breakup®. Without a stable tear film, the image
formed on the retina becomes blurry and distorted within seconds after each blink,
regardless of the health of the lens or retina®.

1. Purpose

Tear film hyperosmolarity and tear film instability are recognized as the two
causative mechanisms of dry eye disease, yet the relationship between the signs are
poorly understood. The purpose of this study was to evaluate the variability of OD
vs OS tear film osmolarity relative to tear film instability in the diagnosis of dry eye
disease.

2. Methods

Bilateral tear osmolarity was measured on three different days, with at least 2 weeks
between each patient visit. 30 subjects were recruited for the study (n=16 normal,
n=14 dry eye, determined by an average osmolarity > 308 mOsms/L across all tests).
At each visit, 50 nanoliters of tear fluid was simultaneously collected and analyzed
(OD and OS) by the TearLab™ Osmolarity System, in triplicate.

3. Results

* The average (x) of normal subjects was 301.844.8 mOsms/L {range
x=290.2-307.7} while the average of the hyperosmolar subjects was 315.6%6.6
mOsms/L {range x=308.1-329.4, indicating early stage mild disease}.

* Variability was significantly lower in normals than in dry eye (7.9 vs. 14.7
mOsms/L, p<<0.001) and strongly correlated to the maximum of the bilateral
measurements (2=0.84), which is the recommendation for clinical assessment.

* When the highest of either the OD or OS osmolarity result of an individual
patient was considered, 86% of the early stage, mild dry eye subjects were correctly
diagnosed with the first set of measurements. This number rose to 100% if eyes were
measured in triplicate.

* If only one eye was used in the diagnosis, the mild dry eye subjects were correctly
identified 69% (OD) and 62% (OS) of the time with the first set of measurements.
* These data indicate that tear film instability increased in dry eye disease.
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