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Abstract: Dry Eye Disease is a multifactorial disorder of the ocular surface characterized by tear film instability and inflammation. This 

review aims to summarize the pathophysiology, classification, diagnostic framework, and management strategies of Dry Eye Disease. A 

narrative synthesis of current clinical guidelines and key reports was conducted. The disease is driven by tear hyperosmolarity, which 

initiates inflammatory cascades involving cytokines such as IL-1, TNF-α, and MMP-9, leading to ocular surface damage. Diagnosis relies 

on symptom assessment and objective markers such as NIBUT < 10 s and osmolarity \ge 308 mOsm/L. Management has evolved toward 

staged, anti-inflammatory approaches including pharmacologic and procedural interventions. Understanding disease mechanisms allows 

targeted therapy and improved clinical outcomes. 
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1. Introduction and Definition 
 

Dry Eye Disease (DED) is a multifactorial disease of the 

ocular surface characterized by a loss of homeostasis of the 

tear film, accompanied by ocular symptoms, in which tear 

film instability and hyperosmolarity, ocular surface 

inflammation and damage, and neurosensory abnormalities 

play etiological roles (Craig et al., 2017). This review aims to 

summarize current understanding of the pathophysiology, 

diagnosis, and management of DED to facilitate improved 

patient outcomes and decision-making in advanced clinical 

care settings. 

 

2. Classification and Etiology 
 

DED is broadly categorized into two overlapping subtypes, 

although most clinical cases are mixed in nature: 

• Evaporative Dry Eye (EDE): Primarily caused by 

Meibomian Gland Dysfunction (MGD). Reduced lipid 

secretion leads to increased tear evaporation (Bron et al., 

2017). 

• Aqueous Deficient Dry Eye (ADDE): Reduced lacrimal 

secretion, often associated with systemic conditions such 

as Sjögren’s syndrome or age-related lacrimal gland 

atrophy. 

 

3. Methodology 
 

A narrative review was conducted using PubMed and Scopus 

databases focusing on publications from 2015 to 2026, 

centering on the TFOS DEWS II reports and subsequent 

clinical updates. 

 

Pathophysiology: The "Vicious Circle" 

The core mechanism of DED is tear hyperosmolarity, which 

triggers a cascade of inflammatory events (Bron et al., 2017): 

• Signaling Activation: Hyperosmolarity activates MAP 

kinases and NF-κB signaling pathways in corneal 

epithelial cells. 

• Cytokine Release: Pro-inflammatory markers (IL-1, TNF-

α, and MMP-9) are released into the tear film. 

• Goblet Cell Loss: Inflammation leads to a reduction in 

mucin-producing goblet cells, further destabilizing the 

tear film. 

• Neural Feedback Loop: Damage to corneal nerves can 

lead to compensatory reflex tearing or, in chronic stages, 

neuropathic pain and reduced corneal sensitivity. 

 

4. Diagnostic Framework 
 

Clinical assessment follows a hierarchical approach to 

distinguish DED from other ocular surface diseases (OSD): 

• Symptom Screening: OSDI (Ocular Surface Disease 

Index) or DEQ-5 questionnaires. 

• Homeostasis Markers: Non-invasive Tear Break-up Time 

(NIBUT) < 10 s; osmolarity \ge 308 mOsm/L. 

• Surface Damage: Fluorescein staining (Oxford Scale); 

Lissamine Green for conjunctival/lid wiper 

epitheliopathy. 

• Sub-typing: Meibography (MGD assessment) and 

Schirmer’s I test (aqueous volume). 

 

5. Advanced Management Strategies 
 

Treatment is staged based on severity and subtype: 

• Level 1: Environment modification, warm compresses, 

and preservative-free lubricants. 

• Level 2 (Inflammation Control): Topical corticosteroids 

(short-term), Cyclosporine A, or Lifitegrast to inhibit T-

cell mediated inflammation. 

• Level 3 (Procedural): In-office thermal pulsation (e.g., 

LipiFlow), Intense Pulsed Light (IPL) therapy for MGD, 

or Punctal Plugs. 

• Level 4 (Severe/Refractory): Autologous serum eye drops 

or therapeutic scleral contact lenses (PROSE). 
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6. Conclusion 
 

Dry Eye Disease is a multifactorial condition driven by tear 

film instability and inflammation. This review highlights the 

central role of tear hyperosmolarity and inflammatory 

mediators in disease progression. Diagnostic approaches 

combining symptom assessment and objective markers 

enable accurate classification. Management has shifted 

toward targeted, staged interventions addressing underlying 

mechanisms. Early identification and tailored treatment 

strategies can improve patient outcomes and prevent long-

term ocular surface damage. 
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