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Regardless of patients’ visual goals, 
whether it be comfortable eyes, 
comfortable contact lens wear, successful 
refractive surgery, or premium cataract 
surgery, achieving optimal outcomes 
requires a healthy, optimised ocular 
surface. The corneal surface is the eye’s 
first line of refraction; 70 per cent of the 
total refractive power occurs at the tear 
film/ocular surface interface. Ocular surface 
health is crucial to obtain reliable data on 
which to base refractive measurements.  
 
The accuracy of these measurements 
underpins the success of refractive outcomes, 
and ultimately patients’ satisfaction with their 
vision. Patients have high expectations when 
it comes to the visual results achieved after 
refractive/cataract procedures. Therefore, 
eyecare providers must begin any assessment 
with an evaluation of the ocular surface. 
 
PUTTING IT ALL TOGETHER  
First things first: with a validated symptom 
questionnaire, eyecare providers can 
capture subjective information about a 
patients’ ocular surface discomfort, visual 
symptoms, and the overall impact of these 
conditions on day-to-day activities. By first 

using a questionnaire as a screening tool for 
all patients, the practice also demonstrates 
the importance of ocular surface health and 
establishes a process by which patients can 
be identified to automatically receive 
appropriate point-of-care tests.  
 
For example, a positive questionnaire 
would identify fluctuating vision, eye 
fatigue or burning, thereby triaging the 
patient for evaluation with osmolarity and 
measurement of inflammatory markers. In 
addition, meibography is now frequently 
performed as part of a standard ocular 
surface disease (OSD) work-up.  
 
Together with slit lamp examination, 
measures of osmolarity and inflammation 
and meibomian gland investigation provide 
a key with which to unlock treatment 
decisions. Objective data also makes it 
easier for eyecare providers to educate 
patients so they can visualise their 
conditions and understand the importance 
of adhering to treatment. Algorithmic 
approaches to OSD provide a streamlined 
method for approaching treatment, 
leveraging point-of-care tests and better 
information and track therapeutic efficacy.  
 
Osmolarity testing has been fully validated 
in the diagnosis and management of OSD. 
The TearLab Osmolarity System (Figure 1) is 
an empowering tool designed to help 
determine patient disease state and 
management through quick and easy 
testing. TearLab is an objective and 
quantitative point-of-care diagnostic test 
that provides precise and predictive 
information. The TearLab Osmolarity system 
is intended to measure the osmolarity of 
human tears to aid in the diagnosis and 
management of suspected dry eye disease 
(DED), in conjunction with other methods of 
clinical evaluation. 

OSMOLARITY:  
WHAT THE NUMBERS REVEAL 

Tear osmolarity is informative when the 
results are abnormal or normal. Abnormal 
osmolarity is defined by: 

     an elevated reading, >300mOsm/L, 
     indicating loss of homeostasis; or 

     when the inter-eye difference is 
     >8mOsm/L, indicating instability of the 
     tear film. 
 
HOW IT WORKS 

The TearLab Osmolarity Test Card (Figure 2), 
in conjunction with the TearLab Osmolarity 
System, provides a quick and simple 
method for determining tear osmolarity 
using 50 nanolitre (nL) volume of tear fluid 
collected directly from both eyelid margins. 
The Test Card is held by the Osmolarity Test 
Pen, for safe collection. The TearLab 
Osmolarity Test utilises a temperature-
corrected impedance measurement to 
provide an indirect assessment of 
osmolarity. After applying a lot-specific 
calibration curve, osmolarity is calculated 
and displayed as a quantitative numerical 
value (Figure 3). 

Osmolarity System

Maximise care and management for your dry eye patients through 
tear testing with the TearLab Osmolarity System

Figure 1. TearLab Osmolarity System

Figure 2. TearLab Osmolarity Test Cards
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Figure 3. Osmolarity is calculated and displayed 
as a quantitative numerical value
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Tear hyperosmolarity is the trigger to the 
cascade of signalling events within the 
surface epithelial cells. The TearLab Osmolarity 
System measures the osmolarity of tears with 
easy-to-interpret data, making the results 
informative, easy to communicate whether 
normal or abnormal. An inter-eye difference 
of 8mOsm/L or an elevated reading over 
300mOsml/L is considered abnormal: 
however many clinicians recommend active 
management of the tear film if the osmolarity 
is 308mOsm/L or greater (Figure 4). The 
system provides precise and predictive results 
at the point of care. It is more precise than 
other universally accepted point-of-care tests, 
such as cholesterol and glucose.  
 
UNDERSTANDING OCULAR  
SURFACE DISEASE 

OSD is a broad constellation of aetiologies 
that often overlap and interact with each 
other1. Although arriving at a diagnosis that 
pinpoints the nature of the underlying cause 
may seem daunting, taking a systematic 
approach can greatly facilitate narrowing 
down the potential culprit(s). Why is it 
important to differentiate the mechanisms 
causing epithelial damage in an individual 
patient? Treatments will be more effective 
if they address the root cause of disease.  
 
Recent reports, such as TFOS-DEWS II2, have 
greatly aided the current understanding of 
OSD and the key role of the tear film in 
maintaining a healthy corneal surface. 
When the tear film becomes compromised, 
patients experience the well-known 
symptoms of ocular discomfort, such as 
burning, red eyes, itching, foreign body 
sensation, blurry or fluctuating vision, light 
sensitivity and pain2. In 2019, the ASCRS 
Cornea Clinical Committee released a 
consensus-based algorithm for the pre-
operative diagnosis and treatment of OSD3, 
and the Cornea External Disease and 
Refractive Society (CEDARS) created a 
clinical guide developed from the latest 
evidence-based approaches1.  
 
CEDARS notes five disease sub-types:   
•   Aqueous deficiency. Characterised by a 
   reduction in lacrimal gland secretions, 
   which form the bulk of the aqueous 
   component of the tear film. These 
   patients commonly will have increased 
   tear film osmolarity and/or inflammation.  

•   Blepharitis/evaporative and non-
    evaporative meibomian gland 
    dysfunction (MGD). MGD can be 
   asymptomatic or symptomatic. 
   Insufficient meibum flow leads to an 
   abnormal lipid component and excessive 
   tear evaporation, but patients can also 
   have inflammation without tear 
   evaporation.  

•   Goblet cell deficiency/mucin deficiency. 
   These patients may have experienced a 
   chemical burn, overwear of contact lenses, 
   or have Stevens-Johnson Syndrome. 
   Sometimes, glaucoma drops are the cause. 
   In these cases, patients’ tears evaporate 
   too quickly.  

•   Exposure. This occurs in patients who do 
   not completely close their eyes or have 
   an incomplete blink, and again, the tears 
   evaporate too quickly.  

•   Co-conspirators. Other conditions that 
   affect the tear film and ocular surface 
   may either exacerbate dry eye or 
   masquerade as dry eye.  
 
As osmolarity is a biomarker of ocular 
surface health, the ASCRS algorithm 
considers it essential in the diagnostic 
process. Although it does not differentiate 
the root cause of OSD, it does identify dry 
eye, help determine severity, and monitor 
response to treatment. When it comes to 
treatment, current recommendations begin 
with the Step 2 or later of DEWS II3. The 
appropriate medical and procedural options 
are based on disease sub-type and severity.  
 
For example, with evidence of inflammation, 
anti-inflammatory agents and short-term use 
of pulsed topical steroids may be warranted. 
Relieving obstruction in the meibomian 
glands should be part of therapy for MGD 
and blepharitis. These may be treated with 
hypochlorous acid solutions, lid scrubs that 
include tea tree oil if Demodex is present, and 
in-practice mechanical blepharoexfoliation of 
the lid margin. Identifying the mechanisms 
at work in OSD will boost efficacy and 
patients’ confidence – and algorithms can 
help streamline and simplify the process. 
 
IN SUMMARY 

TearLab provides: 
•   Early, accurate DED detection 
•   Immediate, objective insight into ocular 
   surface health 

•   Sets the stage for additional dry eye 
   services 
•   Saves chair time 
•   Efficient tracking of therapeutic response 
•   Enables delivery of data-driven scientific 
   conversations, easily understood with your 
   patients about their dry eye condition 
 
The TearLab Osmolarity System helps 
increase revenue-per-patient by offering 
accurate and objective information about 
disease state that prompts patients to buy 
into treatment options. It is a quick and 
simple lab on a chip technology to determine 
tear Osmolarity using 50 nanolitres of tear 
fluid collected directly, in a non-invasive 
method from the eyelid margin. TearLab 
elevates care, ensures clinician and patient 
confidence, and builds revenue. 
 
To find out more, or arrange a 
demonstration, contact Positive Impact UK 
sales. Alternatively, find out more about how 
TearLab might help your patient base and 
your dry eye clinic at www.tearlab.com.  
 
This article was provided by Positive Impact. 
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Figure 4. Sliding scale of osmolarity

TEARLAB 
•   Established: 20m+ Osmolarity Tests,  
   100+ Papers 

•   Empowering 
•   Accuracy: 89 per cent predictive of 
   Dry Eye Disease 

•   Precision: 1.5 per cent co-efficient  
   of variation 

•   Confidence: objective therapeutic 
   tracking 

•   Essential: “Osmolarity testing is 
   essential for identification and 
   management of visually significant 
   ocular surface disease” – ASCRS 
   Preoperative OSD Algorithm 2019
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