Supplementary Material 1: Clinical Protocol


Determination of non-invasive tear break-up time  
The non-invasive tear break-up time (NIBUT) was measured using the Oculus Keratograph 5M. This technique involves projecting a Placido ring onto the ocular surface and focusing it clearly. After the subject completes one blink, they are instructed to stop blinking. The Oculus Keratograph 5M automatically detects the first break-up detected in any surface segment (1). A NIBUT <10 seconds was considered abnormal, while values >10 seconds were considered normal (2).

Lipid layer thickness
The lipid layer thickness was obtained using Oculus Keratograph 5M. The subjects were instructed to focus on the camera, which recorded a 20-second video of the tear film. The lipid layer thickness was considered thin when it was lower than 30 nm; values > 30  nm were considered normal (1).

Determination of Osmolarity
Tear osmolarity was measured using the Tear Lab Osmolarity System. The tear collection procedure followed the user manual instructions. (3) The patient was seated with their head tilted upwards and eyes looking up. The tip of the osmometer was positioned just above the lower lid in the lateral canthal area until it touched the thin line of the tear film. A beeping sound and the disappearance of the green light confirmed successful tear collection. The osmometer was then placed into the reader within 5–10 seconds, the test card code was selected, the OK button was pressed, and the test result was obtained (3).  An osmolarity >308 mOsm/L in either eye or an interocular difference >8 mOsm/L was considered abnormal (2).

Determination of ocular surface staining.
For fluorescein staining, a picture was taken two minutes after instilling a single drop of 0.25% fluorescein sodium in each eye, with a cobalt blue filter in the slit lamp. For lissamine green staining, a single drop of 1% lissamine green solution was applied to each eye, and the subjects were instructed to blink gently. Two minutes after instillation, a picture was taken and analyzed using a red-free filter in the slit lamp (1). Staining severity was graded from 0 to 5 based on a comparison of the captured photographs with the standardized reference images published by Bron et al.(4), as one of the grading systems recommended by Dry Eye Workshop-II (2) and the American Academy of Ophthalmology (5).

Determination of ocular redness
Conjunctival redness was assessed using a photograph taken with the Topcon DC3 camera. The image of the exposed bulbar conjunctiva was then scanned and analyzed by the Oculus Keratograph 5M, automatically generating a score based on the Jenvis Classification. This classification system evaluates the area percentage ratio between blood vessels and the rest of the scanned bulbar conjunctiva, providing a score on a scale from 0 to 4: normal (0-0.9), mild (1-1.9), moderate (2-2.9), and severe (3-4). The Oculus provides two distinct measurements, one for the nasal region and one for the temporal region (1,6).

Determination of Meibography
Meibography was performed using the Oculus Keratograph 5M, based on the criteria proposed by Pult and Riede-Pult (7). The evaluation defined the area of Meibomian gland loss (MGL) as the percentage of the area without visible glands in relation to the total visible tarsal area, assigning a score from 0 to 4. Both the upper and lower eyelid Meibomian glands were visualized and graded. A score of 0 represented no atrophy; a score of 1 indicated <25% MGL; a score of 2 indicated 26% to 50% MGL; a score of 3 indicated 51% to 75% MGL; and a score of 4 indicated >75% MGL (8).

InflammaDry Testing
For the InflammaDry test (Inoftal, Quidel Corporation, USA), the operator collected tear samples by dabbing the patient's lower palpebral conjunctiva 6–8 times with the sample collector without using anesthetic or fluorescein to achieve saturation indicated by a pink or glistening fleece. The saturated fleece was inserted into the cassette, and the tip was immersed in a buffering solution for 20 seconds. Results were determined after 10 minutes, with one blue and one red line indicating a positive result (MMP-9 ≥40 ng/mL) and a single blue line a negative result (MMP-9 <40 ng/mL). InflammaDry positivity was determined at the clinician's discretion.

Schirmer test 
The Schirmer I test with anesthesia was performed after the InflammaDry test by applying a drop of proparacaine hydrochloride 0.5% in each eye and placing a Schirmer strip in the inferior conjunctival fornix. The measured length of wetting after a 5-minute period was recorded (9).  A result of <10 mm was considered abnormal (2).

Corneal sensitivity determination
Corneal sensitivity was evaluated with the Cochet-Bonnet esthesiometer (Luneau Ophtalmologie, Chartres, France). It provides repetitive information about corneal sensitivity through subjective patient responses. It consists of a nylon monofilament with a diameter of 0.12 mm that can be modified in length from 0 to 60 mm to obtain a different pressure applied to the cornea. It produces a pressure ranging from 0.96 to 17.68 g/mm2; a 60-mm length corresponds to 0.96 g/mm2, a 55-mm length to 1.08 g/mm2, and so on; finally, a 5-mm length corresponds to 17.68 g/mm2, according to the manufacturer’s instructions (10). A range from 0.4g/mm2 to 0.8g/mm2 was considered normal (11).
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