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absTracT

Dry eye disease is a condition treated commonly by most of the ophthalmolo-

gists. The current understanding of the disease puts impact on its newly discov-

ered components – ‘flares’. Flares are defined as exacerbations of dry eye disease. 

They take place in response to the triggers, which may be environmental or 

internal factors. During the ‘flare’ the immunological response is being activated 

and the patients experience the worsening of the symptoms. The introduction 

of the anti-inflammatory treatment (e.g. topical hydrocortisone solution) is the 

effective treatment in the cases of inflammatory state exacerbations.

key words: flare, immunological response, inflammatory state, exacerbations, 

dry eye disease

h i g h l i g h T s
The role of inflammatory response 

and its exacerbations (‘flares’) 

in dry eye disease syndromes is 

underlined. The topical therapy 

with 0.335% hydrocortisone eye 

drops, as an addition to artificial 

tears, is reported to be efficient 

and safe in mild and moderate dry 

eye disease.

The impact of inflammatory flares in dry eye disease
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inTroducTion

According to the TFOS DEWS 2017 definition, dry eye syn-

drome (DES) is a multifactorial disorder of the ocular sur-

face characterized by a  lack of tear film homeostasis with 

associated symptoms caused by tear film instability and hy-

perosmolarity, damage and inflammation within the ocular 

surface, and neurosensory abnormalities. Basic research 

studies is shedding new light on the components of the eti-

opathogenesis of DES and its exacerbations.

dry eye syndrome – paThophysiology, 
inflammaTion exacerbaTions, TreaTmenT

Tear film instability and tear hyperosmolarity, as well as 

inflammation and damage to the ocular surface, play a key 

etiological role in the pathogenesis of DES [1]. There are 

two main subtypes of DES: dry eye from excessive evapora-

tion and dry eye from aqueous component deficiency; the 

two subtypes often coexist [2]. Studies on the pathophysi-

ology of the disorders associated with DES have identified 

a vicious circle model for DES, in which tear film instability 

and tear hyperosmolarity involve a chain of related inflam-

matory events, ultimately leading to damage to the ocular 

surface and self-perpetuating disease [3]. Any external trig-

ger for DES (e.g., low ambient humidity, high wind speed, 

excessive time in front of a computer screen, contact lens 

use, cataract and refractive surgery) or internal factor (e.g., 

aging, female gender, autoimmune disease) can be consid-

ered an entry point into the vicious cycle [3].

The immune responses of the ocular surface are similar to 

those observed on the surface of other mucous membranes 

in response to triggers (e.g., environmental conditions, al-

lergens, microorganisms) [4]. Both innate (epithelial and 

myeloid cells; fast and non-specific response) and acquired 

(T lymphocytes, B lymphocytes; slower and more specif-

ic response) branches of the immune system are involved 

[4]. Inflammation in dry eye syndrome has been well doc-

umented and includes infiltration of the conjunctiva and 

lacrimal glands by immune cells and elevated levels of cy-

tokines in the tear film.

Elevated levels of cytokines are found in the composition of 

the tear film in patients with DES:

•	 interleukins: IL-1, IL-6, IL-8

•	 monocyte chemotactic protein-1 (MCP-1, monocyte 

chemoattractant protein-1), tumor necrosis factor α 

(TNF-α, tumor necrosis factor α)

•	 interferon γ (IFN-γ). 

DES is a  chronic condition with cyclic exacerbations of 

symptoms, influenced by systemic and environmental fac-

tors, as well as past eye surgeries.

Recently, the importance of these periodic exacerbations 

has been increasingly emphasized. The consensus defi-

nition of DES presented by Tsubota [2] distinguishes the 

following factors contributing to inflammation of the ocu-

lar surface: microinjuries, hyperosmotic stress, age-related 

changes, and irritation by bacterial antigens, ultraviolet ra-

diation, infections, and exacerbations of autoimmune sys-

temic diseases.

Perez et al. described the mechanisms (pathways) of in-

flammation that are activated during episodes of exacerba-

tions of DES. In the immune model of DES, exacerbation 

begins with a non-specific innate immune response medi-

ated by epithelial cells and other elements of the immune 

system. In addition, the slower and more specific compo-

nent of acquired immunity plays a major role in some cas-

es [5]. Innate immunity is crucial to the immune response 

of the ocular surface. It is made up of epithelial cells that 

detect increased tear film osmolarity through pattern re-

ceptors on their surface and, together with neutrophils, 

monocytes, macrophages and dendritic cells, trigger epi-

sodes of exacerbation, stimulating the so-called cytokine 

storm. Ultimately, further signaling pathways activate the 

innate, as well as acquired, immune response, resulting in 

the development of inflammation and an increase in the 

clinical manifestations of the disease. In chronic DES, 

pathogenic T lymphocytes previously sensitized to antigen 

have already penetrated deep into the tissues of the ocular 

surface. In such a case, the well-established acquired im-

mune response may activate with relatively low intensity 

triggers, leading to a  continuous exacerbation of inflam-

mation.

Understanding the cascades of inflammatory responses ac-

tivated during relapse can inform therapeutic guidance and 

improve patient outcomes in chronic therapy.

Thus, artificial tears remain the mainstay of treatment for 

DES, while anti-inflammatory treatment is necessary to 

break the vicious cycle of inflammation and damage to 

the ocular surface [5, 6]. Modern anti-inflammatory ther-

apy includes topical cyclosporine, corticosteroids, plasma 

drops, tacrolimus/pimecrolimus, lifitegrast (which blocks 

adhesion molecules), and macrolides and tetracyclines 

(antibiotics with anti-inflammatory, collagenase-inhibiting 

activity).

Glucocorticosteroids inhibit the synthesis and release of 

cytokines, including blocking the production of NF-κB – 

so they remain a  mainstay of treatment in inflammatory 

conditions of DES [7–9]. Hydrocortisone is a low-potency 

glucocorticosteroid with low penetration potential into the 

tissues of the eye [10, 11], especially increasing intraocular 

pressure [12].

A study by Kallab et al. [13] showed that a low dose of pre-

servative-free hydrocortisone reduces conjunctival redness, 

increases tear film thickness and relieves the symptoms of 

DES. The use of a glucocorticosteroid has been studied in 

patients with mild to moderate DES in two regimens:
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•	 intensive regimen: 4 times a day for 12 days, then twice 

a day for 2 days

•	 standard regimen: 3 times a day for 8 days, then twice 

a day for 4 days.

In addition to topical hydrocortisone therapy without pre-

servatives at a concentration of 0.335%, all patients received 

concomitant therapy – artificial tears used according to 

previous recommendations. The authors demonstrated 

the effectiveness of both treatment regimens. Moreover, 

the therapeutic effect was also seen 2 weeks after the end 

of therapy, indicating the prolonged effect of hydrocorti-

sone treatment. Finally – no change in intraocular pressure 

(IOP) was observed, highlighting the good safety profile of 

hydrocortisone. In conclusion, the study showed that treat-

ment with low doses of preservative-free hydrocortisone 

was a safe and well-tolerated new therapeutic approach in 

patients with chronic DES.

In another study [14], the authors evaluated the clinical ef-

ficacy of the glucocorticosteroid 0.335% hydrocortisone in 

patients with mild to moderate DES. The drug was adminis-

tered twice a day for 14–15 days together with the previous-

ly used hydration drops. Improvement was observed in the 

examined tear film parameters: tear film thickness, Schirm-

er test and OSDI (ocular surface disease index) scores. This 

study showed a beneficial effect of anti-glaucoma therapy 

on OSDI in both glaucoma and non-glaucoma patients. No 

variation in IOP was noted in either group [15].

conclusions

1.  DES is a chronic condition with periodic exacerbations.

2.  Exacerbations can be triggered by environmental, sys-

temic, and iatrogenic factors.

3.  The immune system of the ocular surface plays an im-

portant role in the pathomechanism of exacerbations of 

the symptoms of DES.

4.  Treatment with preservative-free artificial tear drops is 

the mainstay of DES treatment.

5.  During exacerbations without signs of infection, the 

combination of therapy with a low-level glucocorticos-

teroid shows high efficacy.
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