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ACD

• Allergic conjunctival disease (ACD) is defined as “a 
conjunctival inflammatory disease associated with a type I 
allergy accompanied by some subjective and objective 
symptoms.”

• Allergic conjunctival diseases in the entire population is 
estimated to be about 15-20%.







Mast Cell Activation Pathway



Mast Cell Activation Pathway



Definition of VKC

➢ Vernal keratoconlunctivitis (VKC) is a chronic,
bilateral, conjunctival inflammatory condition 
found in individuals predisposed by their atopic 
background.

➢ The onset of disease is generally before age 10, it 
lasts 2 to 10 years, and it usually resolves during 
late puberty.



Epidemiology of VKC
Allergy : 30% in US 
Ocular Allergy : 15-20% in US
VKC primarily affects children and teenagers, with a greater 
prevalence among boys than girls: the male-female ratio is at least 3:1
Nebbioso M, Alisi L, Giovannetti F, Armentano M, Lambiase A. Eye drop emulsion containing 0.1% cyclosporin (1 mg/mL) for the 
treatment of severe vernal keratoconjunctivitis: an evidence-based review and place in therapy. Clin Ophthalmol. 2019;13:1147-1155. 
https://doi.org/10.2147/OPTH.S181811 PMID:31308622 

LSCD + VKC : 1.2%
- worsen in spring and summer

There is a significant history of other atopic manifestations, such as 
eczema or asthma in 40-75% of patients with VKC.

A family history of atopy is found in 40-60% of patients.



Vernal Keratoconjunctivitis
Pathogenesis:

• It is a seasonally, bilateral inflammation of the 
cornea and conjunctiva that occurs 
predominantly in young males, who frequently, 
have a personal or family history of atopy. 

• The disease may persist year-round in tropical 
climates. The immunopathogenesis seems to 
involve both types I and IV hypersensitivity 
reactions. 



Pathophysiology of VKC

➢ Biopsy of a tarsal conjunctival papilla :

Epithelium contains large numbers of mast cells and eosinophils.

Mast cells: neutral protcases tryptase and chymase.

Brush cytology : Eos. and PMNs/ Bas.

Specific IgE and IgG have been isolated from the tears of VKC 
patients.



Pathophysiology of VKC

• Some neurotransmiters , their receptors, integrins, growth factors, 
Toll-like receptor 2, and the Inflammation modulating peptide 
thymosin-beta 4 are found in greater amount in VKC epithelium 
compared to normals.

• Eosinophil major basic protein and Eos. Cationic protein, Eos. 
Peroxidase, chollagenase

• Substantia propria : mast cells, basic fibroblast growth factor 
(bFGF)/ T-cell CD4+ 



Pathophysiology of VKC
• The substantia propria stains positive for meta 

lloprotease 9, EGFR, VEGF, TGF-beta, bFGF, PDGF, and 
thymosin-beta 4 associated with inflammatory cells. 
Alpha-SMA-positive cells/collagen. 

• Eosinophil major basic protein (EMBP) and cationic 
protein (ECP) are proinflammatory, and EMBP has been 
shown to be cytotoxic to corneal epithelium. 

• VKC is reported  occur in patients with the 
hyperimmunoglobullin E syndrome.



Pathophysiology of VKC



Symptoms of VKC

• Severe itching and photophobia are the main 
symptoms.

• Associated foreign body sensation, ocular hyperemia, 
ptosis, thick serous mucus discharge, and 
blepharospasm can occur.

• Intense photophobia and ocular pain are more specific 
for VKC.



Vernal Keratoconjunctivitis
Clinical presentation 

• Symptoms consist of itching, blepharospasm, photophobia, 
blurred vision, and copious mucoid discharge. Clinically, 3 
forms of VKC may be seen: palpebral and limbal and mixed.

• The palpebral VKC is predominantly a papillary reaction 
prominently in the upper region. 





Signs of VKC

• Papillary response

Conjunctival papillae is originated 
from epithelial proliferation in 
response to inflammation, in

which the epithelium itself is 
hypertrophic. 

• Giant papilla : > 1 mm

• Fibrous prolif.,lymph, mast cells, 
and Eos.



Limbal VKC

• Limbal papillae tend to be gelatinous and 
confluent, and they occur more commonly 
in African and west Indian patients.

• Horner- Trantas dots, which are collections 
of epithelial cells and eosinophils, may be 
found at any meridian around the limbus.

• These changes may lead to superficial 
corneal neovascularization.









Corneal signs

Inflammed tarsal conjuntiva →  Release of mediators→

PEE → Frank epith. Erosion → IF no Tx or inadequate

Tx → mucus and fibrin deposition → impairment of epithelial 

healing and NV →  Shield ulcer



Vernal Keratoconjunctivitis
Clinical presentation 

• Oval or shield-shaped noninfectious epithelial ulcers (the so-
called shield ulcer) with underlying stromal may develop.

• Opacification may develop in the superior or central cornea .

• An association between VKC and keratoconus has been 
reported.

• Stem cell deficiency may also occur in severe cases.





Pseudogerontoxon





Clinical Grading of VKC





VKC and Other Diseases

1. VKC + KCN : 26.8%, 28.9%

    More  hydrops

2. Fungal Keratitis

3. HSV  Keratitis

 



VKC/AKC

➢ Patients with AKC frequently have disease year- round; 
seasonal exacerbation is minimal.

➢ Patients with AKC are older.

➢ The papillae are more apt to be small or medium-sized rather 
than giant.

➢ The papillae occur in the upper and lower palpebral 
conjunctiva.

➢ Milky conjunctival edema, with variable subepithelial fibrosis, 
is often present.



VKC/AKC

• Extensive corneal vascularization and opacification secondary to chronic 
epithelial disease (likely due to some degree of limbal stem cell dysfunction) can 
occur.

• Eosinophils seen in conjunctival cytology are less numerous and are less often 
degranulaled.

• Conjunctival scarring often occurs and is sometimes so extensive as to produce 
symblepharon formation.

• Characteristic posterior subcapsular and/or multifaceted or shield-shaped 
anterior subcapsular lens opacities may occasionally develop.



VKC vs AKC



Prophylaxis : Self-Care

1. Avoidance and elimination methods by types of antigens.

2. Climatotherapy : Air-condition, Relocation

3. Self care for allergic conjunctivitis
      - Effect of Glasses for prevention of Pollens
      - Contact lens insertion
      - Eye Washing by Artificial tear
      - Avoidance of rubbing
      - Cold compresse
      - Alternate occlusion

4.   Hyposensitization



Medical Treatment

• Vasoconstrictors

• Antihistamines

• Mast cell stabilizers

• Dual-acting agents

• NSAIDs

• Corticosteroids

• Immunosuppressive agents



Medical Treatment







Decongestants (Vasocostrictors)

Ophthalmic Vasoconstrictors

Vasoconstrictor Duration of action 
(hr)

Avaliable 
concentration

Prescription status

Naphazoline 3 to 4 0.012%,0.02%,0.03
%,0.1%

otc
Rx

Oxymetazoline 4 to 6 0.025% otc

Phenylephrine 0.5 to 1.5 0.12%
2.5%
10%

otc
Rx
Rx

Tetrahydrozoline 1 to 4 0.05% otc



ANTIHISTAMINE

➢ Levocabastine (Livostine) 0.05%

    ↓ ICAM-1

➢ Emedastine Difumarate (Emadine)  0.05%

Dosage : two drops per day



Mast Cell Stabilizer

• Cromolyn Na (opticrom), 2%, 4%, qid

• Lodoxamide (Alomide) 0.1%, qid

• Neodocromil (Alocril) 2%, bid

• Pemirolast (Alamast) 0.1%, qid



Dual-action agents

• Epinastine  0.05% (Elestal; Allergan), bid

• Ketotifen  0.025% (Zaditor; Novartis), bid

• Azelastine  0.05% (Optivar; Medpointe), bid

• Olopatadine  0.1% (Patanol; Alcon), bid

• Olopatadine  0.2%  (Pataday; Alcon), daily, 
PH=7



It seems that all reported topical 
antihistamines and mast cell stabilisers 
reduce symptoms and signs of seasonal allergic 
conjunctivitis when compared with placebo in the 
short term. 
However, there is no long-term data on their efficacy. 

Direct comparisons of different antihistamines and mast cell stabilisers 
need to be interpreted with caution. 
Overall, topical antihistamines and mast cell stabilisers appear to be safe 
and well tolerated. We observed a large variability in outcomes reported. 
Poor quality of reporting challenged the synthesis of evidence.



NSAIDs

• Ketorolac  tromethamine (Acular) 0.5%, qid (FDA approval), 
inhibition of cyclo-oxygenase pathway.

•  Diclofenac,Flurbiprofen,Nepafenac

• Bromfenac 0.7% (Daily)

• Discomfort in instillation

• Chronic use : Corneal toxicity 

• Does not relieve conjunctival hyperemia



Corticostroids

• Dexamethasone 0.1%

• Prednisolone phosphate 1% (not prednisolone acetate)

• 8 times /day for one week / every 2 hrs for 5-7 days

• Loteprednol Etabonate 0.5% (Alrex)

• Rimexolone 1%



Corticostroids

• Systemic CSs only for :

 

        1. Severe VKC/AKC

        2. Bilateral Vision-threatening cases 



Supratarsal Injection of CSs

1. Topical anesthesia

2. Cotton-tipped applicator soaked in 2% lidocaine on the upper 
tarsal border for one minute.

3. Inject 0.25 ml of 2% lidocaine+epinephrine (1:200,000) by a 
26G needle

4. After 2 minutes, CS injection by 26G, 5/8 inch needle

5. Dexamethasone 2 mg, triamcinolone 40 mg,hydrocortisone 
50 mg



Immunosuppressive  agents

• Cyclosporine A  0.02-2%

• Cyclosporin A (CsA) acts mainly on T cells by inhibiting

    calcineurin, which in turn controls the synthesis of many proteins involved 
in T-cell activation.

➢ It blocks the transcription and production of IL-2, thus limiting the 
activation of CD4+ and CD8+ T cells.

 

➢ In addition, CsA blocks the production of other lymphokines such as 
interferon-y and inhibitsthe expression of high-affinity IL-2 receptors.



Tacrolimus (FK 506)

• Tacrolimus (Prograf) is a newer macrolide immunosuppressant 
produced by Streptomyces tsukubaensis with a mechanism of 
action very similar to CsA.

 

• It inhibits the activation T lymphocytes by interfering with 
calcineurin and therefore blocks the transcription of several 
lymphokines, most importantly IL-2.



• Topical tacrolimus with concentrations of 0.02–0.1% in 
ointment form has successfully been used for treatment of 
atopic keratoconjunctivitis (AKC), giant papillary

    conjunctivitis and VKC.






	Slide 1: Vernal Keratoconjunctivitis
	Slide 2:  
	Slide 3: ACD
	Slide 4
	Slide 5
	Slide 6: Mast Cell Activation Pathway
	Slide 7: Mast Cell Activation Pathway
	Slide 8: Definition of VKC
	Slide 9: Epidemiology of VKC
	Slide 10: Vernal Keratoconjunctivitis Pathogenesis:
	Slide 11: Pathophysiology of VKC
	Slide 12: Pathophysiology of VKC
	Slide 13: Pathophysiology of VKC
	Slide 14: Pathophysiology of VKC
	Slide 15: Symptoms of VKC
	Slide 16: Vernal Keratoconjunctivitis Clinical presentation 
	Slide 17
	Slide 18: Signs of VKC
	Slide 19: Limbal VKC
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Corneal signs
	Slide 24: Vernal Keratoconjunctivitis Clinical presentation 
	Slide 25
	Slide 26: Pseudogerontoxon
	Slide 27
	Slide 28: Clinical Grading of VKC
	Slide 29
	Slide 30: VKC and Other Diseases
	Slide 31: VKC/AKC
	Slide 32: VKC/AKC
	Slide 33: VKC vs AKC
	Slide 34: Prophylaxis : Self-Care
	Slide 35: Medical Treatment
	Slide 36: Medical Treatment
	Slide 37
	Slide 38
	Slide 39:  Decongestants (Vasocostrictors)
	Slide 40: ANTIHISTAMINE
	Slide 41: Mast Cell Stabilizer
	Slide 42: Dual-action agents
	Slide 43
	Slide 44: NSAIDs
	Slide 45: Corticostroids
	Slide 46: Corticostroids
	Slide 47: Supratarsal Injection of CSs
	Slide 48: Immunosuppressive  agents
	Slide 49: Tacrolimus (FK 506)
	Slide 50
	Slide 51
	Slide 52

