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Objective: The purpose of this paper is to review the pathophysiologic mechanisms, differential 

diagnosis, evaluation and treatment of the various manifestations of ocular allergy, with an 

especial focus on IgE-mediated disease. 

 

Data Sources: A PubMed search was performed to include articles with the search terms ocular 

allergy and allergic conjunctivitis. 

 

Study Selections: Recent and relevant human studies in the English language pertaining to our 

topic of study were selected. Animal studies pertaining to pathophysiology of ocular allergy 

were also reviewed. We focused on clinical trials, practice guidelines, reviews and systematic 

reviews. Additionally, case reports were reviewed if they described rare clinical presentations, 

disease mechanisms or novel therapies. 

 

Results: Ocular allergy encompasses both IgE as well as non-IgE mediated disease, and the 

clinical severity may range from mild to sight-threatening inflammation. A comprehensive 

treatment regimen including education, lifestyle measures, topical therapies and even systemic 

interventions may be necessary for the effective management of ocular allergies, tailored 

according to symptom severity. 

 

Conclusion: Ocular allergy is frequently encountered by allergists as well as eye-care specialists, 

and despite progressively increasing incidence, it often remains underdiagnosed and hence 

untreated. 
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 1 

• Introduction:  1 

Ocular manifestations of allergic disease were first described in 1819 by John Bostock, when he 2 

detailed the case of a 46-year-old male who experienced eye redness, itching and watery 3 

discharge from June to August every year.1 Over the past 200 years, our understanding of ocular 4 

allergy has evolved and is now recognized as a heterogeneous collection of IgE and non-IgE 5 

mediated diseases. A thorough ocular evaluation is essential for these diagnoses, ideally 6 

involving collaboration between the allergist and eye-care specialist.   7 

 8 

• Epidemiology:  9 

The accurate determination of ocular allergy prevalence is confounded by varying definitions 10 

and multiple questionnaires used for assessment. One review cites the global prevalence of 11 

ocular allergy at 6.4–7.1%.2  Another source approximates that of the 15-20% of the world 12 

population who are atopic, 40-60% experience ocular symptoms.3 In yet another study of 187 13 

allergic rhinitis patients, 95% reported ocular allergy.4 In the US, ocular allergy affects an 14 

estimated 36% of the population5, with an over 3-fold increase in a 20-year period.5,6 Warm 15 

climates appear to pose a higher risk for ocular allergy.7 Patients over 50 years also reported 16 

increased frequency of isolated ocular symptoms, while younger patients tend to have combined 17 

naso-ocular symptoms. Particular allergens, such as animals, house dust mite, and pollen, also 18 

appear to increase ocular compared to nasal symptoms.5 19 

Ocular allergies are frequently under-reported, possibly due to symptom variability, acceptance 20 

of symptoms as “normal”, and a heightened focus on nasal and other non-ocular symptoms.7 21 

Despite under-reporting, allergic conjunctivitis is significantly detrimental to quality of life. A 22 

survey of allergic rhino-conjunctivitis patients (n=2,765) rated red/itchy eyes as the second-most 23 
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 2 

“extremely bothersome” symptom after nasal congestion.8 Furthermore, in a cross-sectional 24 

study of allergic rhinitis patients (n=2,150), conjunctival symptoms conferred an increased risk 25 

of asthma.9 26 

 27 

• Classification: 28 

While many methods have been proposed to classify ocular allergies, the most commonly used 29 

classification organizes ocular surface hypersensitivity disorders into ocular allergy and non-30 

allergic hypersensitivity.10 Ocular allergy, an IgE or non-IgE-mediated disease process,   31 

includes seasonal allergic conjunctivitis (SAC), perennial allergic conjunctivitis (PAC), vernal 32 

keratoconjunctivitis (VKC), atopic keratoconjunctivitis (AKC) and contact 33 

blepharoconjunctivitis (CBC). SAC and PAC account for the majority (95-98%) of ocular 34 

allergy, while AKC and VKC represent an estimated 2% of all ocular allergies.7
 VKC, despite 35 

accounting for 0.1–0.5% of ocular allergy in developed countries, is more prevalent in sub-36 

tropical, underdeveloped countries (around 4% in African children).11 VKC and AKC involve 37 

both IgE and non-IgE mediated mechanisms. Table 1 compares the major characteristics 38 

associated with these disorders.  39 

 40 

• Clinical Entities: 41 

SAC and PAC are caused by allergen-induced, IgE-mediated reactions. SAC is intermittent 42 

while PAC is persistent. Patients present with conjunctival redness, itching, chemosis, and eyelid 43 

swelling.7,10 In the US,  SAC is triggered by tree and grass pollen in the spring and summer, 44 

respectively, while weed pollen, especially ragweed, predominates in the fall. PAC is caused by 45 
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 3 

perennial allergen exposure, such as dust mite, animals, or polysensitization. Patients have 46 

persistent symptoms year-round, with exacerbations secondary to increased allergen or irritant 47 

exposure.10 The most prevalent allergens can differ by season as well as geographic region, 48 

likely due to the differences in climate12. Neither entity has corneal involvement.  49 

VKC classically occurs in warmer climates, predominantly affecting boys aged 4-12 years, 50 

usually resolving in puberty. It is rare in North America, with a prevalence of 1 for every 5000 51 

cases of ocular disease. While there is a male: female ratio of 3:1 in children, this transitions to 52 

1:1 when symptoms persist into adulthood. Symptoms include intense ocular pruritus, irritation, 53 

mucoid discharge, red eyes, and photophobia. Papillae size in VKC can range from 0.1 mm to 54 

giant cobblestone papillae as large as 5 mm and based on location, VKC is classified into tarsal, 55 

limbal or mixed13,14. VKC is a severe persistent form of ocular allergy, and can be sight-56 

threatening if untreated. VKC is both IgE and non-IgE mediated (T-cell and eosinophil 57 

infiltration).  Exacerbations are triggered by allergen re-exposure as well as irritants. VKC flares 58 

can lead to corneal erosions, ulcers and scars in 30% patients.15  59 

AKC is among the most severe ophthalmic complications of atopic dermatitis.16 It presents with 60 

bilateral inflammation of the eyelids, cornea, and conjunctiva. Among patients with atopic 61 

dermatitis, its prevalence is variably estimated to be 20-77%.17,18 AKC usually begins in young 62 

adulthood, and peaks between 30-50 years with a M:F ratio of 2.4:1.19 An eczematous patch 63 

usually starts on the eyelid, leading to thickening and fissuring of the skin. Conjunctival 64 

micropapillae with intense infiltrate can be seen early in disease, which can progress to giant 65 

macropapillae and even diffuse conjunctival scarring20,21. Infections with staphylococcus aureus 66 

can also occur, accompanied by Meibomian gland dysfunction. Chemosis is usually noted in the 67 

inferior conjunctival fornix and the palpebral conjunctiva. The cornea and limbus can also be 68 
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 4 

involved. In atopic dermatitis patients, the presence of ocular pain, photophobia, visual changes, 69 

and giant papillae in the inferior fornix should raise suspicion for AKC. This diagnosis poses a 70 

higher risk of corneal injuries and severe sequelae than other ocular allergies. Complications 71 

include keratoconus, conjunctival fibrosis, herpes simplex keratitis, retinal detachment, and 72 

cataracts, all of which can be sight-threatening.10 73 

CBC is a non-IgE mediated allergic contact dermatitis of the eyelids with or without extra-ocular 74 

dermatitis. Cosmetics, metals and eye medications are the most common agents causing CBC22. 75 

While 15-20% of the population will experience contact dermatitis, approximately 50% of which 76 

is related to type IV hypersensitivity, it is estimated that 5.7% have exclusively eyelid 77 

dermatitis.23,24 CBC patients are twice as likely to be female and usually middle-aged or older.23 78 

While the conjunctiva may be involved, almost all patients will present with eyelid dermatitis, 79 

itching and burning being the main symptoms. CBC should also be considered in non-atopic 80 

patients who present with ocular itching/burning and eyelid dermatitis.  81 

 82 

• Pathogenesis:  83 

While the role of T-helper 2 (Th2) responses is established in ocular allergy, recent evidence 84 

implicates additional mechanisms (Figure 1A). These mostly derive from mouse models, and 85 

are, therefore, of unclear relevance.  86 

o Th2-mediated responses:  87 

Mast cells (MCs) are critical in ocular allergy, evidenced by absence of symptoms in MC-88 

deficient mice.25 SAC and PAC result from classic type I hypersensitivity, whereby allergen-89 

complexed IgE binds the high affinity Fc-epsilon receptor I (FcεRI) on MCs with consequent 90 
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 5 

mediator release. The largest contributors to disease severity are allergen load on the ocular 91 

surface and local IgE production, as well as tear IgE levels.26  92 

Little is known about the late phase reaction prominent in chronic ocular allergy, especially VKC 93 

and AKC. The Th2 cytokines IL-4, IL-5 and IL-13 induce B-cell activation and IgE production, 94 

eosinophilic infiltration and mucus production. CD11b+ dendritic cells play a key role in Th2-95 

driven ocular allergy.27 MC mediators also contribute to late-phase inflammation with 96 

upregulation of adhesion molecules that mediate conjunctival accumulation of eosinophils, 97 

neutrophils, basophils and T-cells.28 The degree of cellular infiltration correlates with disease 98 

severity.   99 

o Alternative T-helper cell pathways:  100 

The principal Th1 cytokine IFN-γ is elevated in tear cytokine profiles during the delayed phase 101 

at 24-48 hours following allergen exposure.29 IFN-γ has been linked with chronic and severe 102 

forms of AC. The role of Th17 cells is poorly defined. 30   103 

o Ocular surface barrier dysfunction:  104 

Chronic ocular allergy is associated with barrier dysfunction and tear film instability, which may 105 

result in corneal damage.31 Histamine and Th2 cytokines, particularly IL-13, directly activate 106 

conjunctival goblet cells and drive mucin secretion.32 Downregulation of the major protective 107 

ocular mucin MUC5AC is seen in severe cases, with increase in other goblet cell mucins that 108 

may contribute to symptoms.33  109 

o Tissue remodeling in severe disease: 110 

The formation of giant papillae distinguishes VKC and AKC, and consist of conjunctival 111 

epithelium, activated fibroblasts and an inflammatory cell infiltrate. Their mechanism of 112 
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 6 

formation is unclear. IL-13 stimulates periostin production from tissue fibroblasts and activates 113 

epithelial cells as well as fibroblasts. Copious amounts of periostin have been demonstrated in 114 

tears from patients with ocular allergy, particularly AKC, and strongly correlated with tear IL-13 115 

levels.34 Significant deposits of periostin have also been found within the papillae.35  116 

 117 

• Clinical manifestations: 118 

Symptoms of ocular allergy 119 

Four cardinal symptoms characterize ocular allergies: redness, itchiness, swelling, and watering 120 

(tearing).  121 

 122 

Many ocular allergy symptoms overlap with those of dry eye, with over 50% of ocular allergy 123 

patients also having dry eyes.36 One possible explanation would be that the concentration of 124 

inflammatory factors increases when the tear volume decreases in dry eyes.37 125 

Signs of ocular allergy: 126 

Signs of ocular allergy are documented in Table 1. Eye-care specialists commonly perform a slit 127 

lamp biomicroscope exam (SLE) and fluorescein stain for examination The SLE magnifies 128 

ocular structures and can change the lighting by varying size, brightness and angle of 129 

illumination. Fluorescein stain applied to the ocular surface allows detection of damage that 130 

appears as yellow areas or dots of staining. Corneal conditions and conjunctival papillae appear 131 

much more pronounced with fluorescein staining.38   132 

An adequate external eye exam can be accomplished with just a penlight. Depressing the lower 133 

lid and examining the palpebral conjunctiva can detect large conjunctival papillae (Figure 1 C-134 
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 7 

E). Papillae can also be seen on the caruncle.39 Hyperemia of the eye can also be observed with 135 

the naked eye (Figure 1 B). Hyperemia in one sector can be missed if the patient is looking 136 

straight ahead. Having the patient look in different directions while manipulating the lid to reveal 137 

more of the conjunctiva is helpful in detecting unseen redness.   138 

• Differential diagnosis of ocular allergy: 139 

The differential diagnosis of ocular allergy includes allergic and non-allergic, acute and chronic 140 

disorders. Based upon the history, the clinician is often asked to determine if the “red eye” 141 

causing the patient’s distress is likely to be allergic versus non-allergic. In the setting of red, 142 

itchy eyes and concomitant allergic nasal symptoms, SAC and PAC should be the diagnoses first 143 

considered. Many non-allergic disorders share similar characteristics and may co-exist, e.g., 144 

SAC/PAC and dry eye syndrome. Key ocular allergic conditions have been previously described. 145 

Non-allergic ocular disorders may also present with “red eye” and/or ocular itching, irritation, 146 

pain, or photophobia. The most common differentials are outlined in Tables 2 and 3.  147 

Giant papillary conjunctivitis (GPC), an ocular non-allergic hypersensitivity, occurs due to 148 

repeated mechanical irritation by a foreign body such as contact lenses with resultant 149 

conjunctival inflammation. Atopy and aeroallergens do not play a role in pathogenesis but GPC 150 

is predominant in the atopic population and peaks in spring and fall. Thus, underlying SAC may 151 

be a risk factor for GPC.40 GPC develops in 1-5% of soft contact lens wearers, mostly 152 

adolescents and young adults, and much less so with rigid, gas-permeable lenses. Infrequently, 153 

other foreign substances can trigger this disorder such as ocular prostheses and postoperative 154 

sutures. Symptoms include foreign body sensation, ocular itching, blurred vision, and increased 155 

mucus secretion.10 Cobblestoning of the upper bulbar conjunctiva produced by giant papillae 1-2 156 

mm in size helps to establish this diagnosis.   157 
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 8 

Dry eye disease (DED) affects approximately 7% of adults but increases each decade reaching 158 

~18% in those ≥ 75 years of age, with females affected twice as often as males.41 The most 159 

common cause is androgen deficiency, produced by menopause, aging, and antiandrogen 160 

therapy. Systemic and topical ocular medications; systemic diseases, e.g., diabetes, Sjogren 161 

syndrome; contact lens; ocular surgery and ocular allergy can all cause or contribute to DED42. 162 

While all patients with DED have tear film hyperosmolarity and ocular surface inflammation, 163 

patients often have predominantly either reduced tear production or increased evaporative loss43. 164 

Symptoms include redness, dryness, excessive reflex tearing (due to irritation), gritty sensation, 165 

burning, and blurring of vision. Pruritus is notably absent. The diagnosis is most challenging 166 

when DED presents concurrently with or as a result of ocular allergy.  167 

Infectious conjunctivitis is an acute onset, typically unilateral process, and can be either 168 

bacterial or viral. Purulent, sticky secretions, particularly upon awakening but continuing 169 

throughout the day, characterizes bacterial conjunctivitis. Watery discharge with minimal 170 

mucous and crusting is suggestive of a viral process, and may be accompanied by systemic 171 

symptoms of a viral infection.   172 

Keratitis can be bacterial, most commonly found in contact lens wearers, or viral, e.g., herpes 173 

keratitis. It presents with a red eye, foreign body sensation, photophobia, and a corneal ulcer or 174 

infiltrate. 175 

Scleritis is usually caused by underlying systemic inflammatory disease and presents with severe 176 

pain which radiates into the face, worse at night and early morning. Photophobia, redness, and 177 

watery discharge is often present. 178 

Episcleritis predominantly affects middle-aged females and presents acutely with redness, 179 

watery discharge, and irritation with engorged blood vessels on a normal scleral background. 180 
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 9 

Episcleritis is painless and without visual impairment. More than 65% are isolated events but 181 

sometimes associated with DED or autoimmune disease, e.g., rheumatoid arthritis.44   182 

Iritis (anterior uveitis) is usually due to systemic infectious or immune-mediated disease, can 183 

be acute or insidious, and should be suspected with painful, isolated limbal redness associated 184 

and a constricted pupil.  185 

Drug induced (toxic) conjunctivitis may be caused by active ocular medications but most 186 

commonly due to preservatives, such as benzalkonium chloride, thimerosal, parabens, 187 

ethylenediaminetetraacetic acid (EDTA) and chlorobutanol, in eye drops used longer than 3 188 

months10,45,46. Patients report initial improvement of eye symptoms with the medication, then 189 

worsening with continued use. Symptoms improve with discontinuation of culprit medications.  190 

With the approval of dupilumab for the treatment of atopic dermatitis, a new type of drug-191 

induced conjunctivitis has been described. New onset conjunctivitis has been reported to be 192 

increased in dupilumab-treated atopic dermatitis patients but not in asthmatics treated with 193 

dupilumab. Dupilumab induced conjunctivitis in atopic dermatitis patients has been observed in 194 

9-28% of dupilumab 2-week clinical trials and also reported in 25-50% of patients in real-world 195 

observational studies47-51. The exact pathogenesis remains unknown, although several possible 196 

mechanisms, e.g., early increase in blood eosinophils, increase in OX14 ligand activity, and 197 

increased IL-17 inflammation following colonization with demodex mites have been 198 

suggested52. IL-13 inhibition has been suggested to mediate goblet cell apoptosis and decrease 199 

mucin production, setting the stage for conjunctival inflammation53.  Also, interestingly, while 200 

IL-4 and IL-13 induce proliferation and mucin secretion by goblet cells, they also have a 201 

counter-regulatory role in blocking the increase in [Ca2+]i mediated by histamine32. IL-4/IL-13 202 

blockade may thus augment histamine induced mucus production following initiation of 203 
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 10

dupilumab whereas pre-treatment, these cytokines were blocking histamine responses. Risk 204 

factors for dupilumab-induced conjunctivitis include severe atopic dermatitis, preexisting 205 

conjunctivitis, and low serum concentrations of dupilumab49. Although non-specific, the most 206 

commonly reported symptoms are bilateral conjunctival hyperemia, pruritus, tearing, irritation, 207 

and foreign body sensation54. The presenting signs are erythema of the bulbar and/or palpebral 208 

conjunctiva which is characteristically most severe in the limbal area49. Blepharitis, usually mild, 209 

is also very common in these patients49. Asymptomatic surface ocular disease has been noted on 210 

ophthalmological exam in up to 64% of these patients prior to the initiation of dupilumab55. 211 

Dupilumab-induced conjunctivitis that is mild could usually be managed with warm compresses, 212 

ocular lubricants, antihistamine eye drops54. Dupilumab induced conjunctivitis has been 213 

successfully treated with tacrolimus 0.03% eye ointment and fluorometholone 0.1% drops49,56. 214 

Many times the treatment must be continued throughout the duration of dupilumab therapy. 215 

Therefore, when effective, tacrolimus 0.03% may be the safest long-term treatment, although in 216 

the US use of tacrolimus would be off-label for this indication49. Patients with new-onset 217 

conjunctivitis while receiving dupilumab would benefit from referral to an eye-care specialist for 218 

further evaluation54. Discontinuation of dupilumab while awaiting such evaluation is not 219 

necessary, unless the patient has signs of severe disease such as vision changes, eye pain and 220 

purulent discharge54.    221 

Corneal abrasion often due to contact lens or injury, presents with severe photophobia, watery 222 

discharge, pain, a strong foreign body sensation, and a constricted pupil. 223 

Angle closure glaucoma is a rare cause of red eye. It is usually sudden in onset and associated 224 

with headache, nausea and vomiting. Finding a pupil fixed in mid-dilation and the distinctive 225 

ciliary flush help to confirm this ocular emergency.  226 
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 11

 227 

• Diagnosis: 228 

Detailed History: 229 

A detailed history is essential to prevent misdiagnosis of sinister conditions causing “red eye” 230 

that have potential dire consequences such as vision loss. History taking should not only focus on 231 

eliciting symptoms, but should also evaluate laterality, duration, triggers, previous treatments, 232 

contact lens use, family history, comorbid asthma and/or allergic rhinitis, exposures 233 

(occupational, environmental and topical such as cosmetics) and history of ocular surgery, as 234 

these can be vital in making a diagnosis. Features such as unilateral disease, moderate-to-severe 235 

pain, purulent discharge and foreign body sensation especially in the elderly often suggest an 236 

alternate etiology and may warrant referral to an eye-care specialist.57 237 

Physical Exam: 238 

The ocular signs of allergy are well-documented in Table 1. The physician should focus on the 239 

detection of papillae, hyperemia, venous congestion or “allergic shiners”, lid eczema, regional 240 

lymphadenopathy, all of which only require a simple external exam and a penlight. The SLE 241 

offers magnification of the ocular surface and fluorescein staining allows detection of damage to 242 

the ocular surface.  243 

Testing Modalities: 244 

Skin prick testing (SPT) is the first-line approach to diagnose IgE mediated sensitivity due to its 245 

sensitivity, efficacy, safety and feasibility.57,58  It should be performed for pollens, mites, animal 246 
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 12

dander, and mold.  Other allergens such as cockroach, latex and food allergens should be tested 247 

according to history and suspected exposures.10  248 

Serum-specific IgE measurements should be considered when SPTs are inconsistent with the 249 

patient history, cannot be performed or to quantify specific IgE to naïve allergens.  Component-250 

resolved diagnosis may be helpful in the future for diagnosis in patients with multiple 251 

sensitizations. Total serum IgE is no longer considered necessary for diagnosis because normal 252 

values do not exclude an allergy diagnosis.10   253 

Local procedures such as measurement of total tear IgE, tear specific IgE, tear fluid 254 

eosinophilia, and performing conjunctival scrapings or impression cytology can be used to grade 255 

disease severity or study ocular cytology, but are not routinely performed.59-61 Conjunctival 256 

biopsies are only considered when neoplastic or autoimmune diseases must be ruled out.59  257 

Conjunctival provocation test (CPT), or conjunctival allergen challenge, involves the topical 258 

application of an allergen to the external ocular surface followed by assessment of the 259 

inflammatory response in a patient presumed to have ocular allergy.62 It helps ascertain the 260 

relevance of IgE-mediated sensitization detected via SPT or serum IgE testing, particularly when 261 

a patient is poly-sensitized. It is also useful when history is highly suggestive of ocular allergy 262 

but SPT and serum IgE testing are negative or inconclusive. CPT must be conducted out of 263 

season for the allergen of interest, on asymptomatic patients and in controlled settings by 264 

experienced staff. Two baseline visits are often used. At the first baseline visit, increasing doses 265 

of allergen extract are applied bilaterally into the conjunctival sac at 10-minute intervals.  The 266 

patient is then observed for hyperemia, itching, chemosis, and lid swelling which is quantified 267 

according to a scale from 0 to 4. A threshold reaction of ≥2 is considered to reflect the severity of 268 
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 13

allergic conjunctivitis in season. A second baseline visit a week later establishes reproducibility 269 

of the ocular reaction to the threshold dose of allergen extract.63,64 CPT is usually performed with 270 

a single allergen. Disadvantages include subjective testing parameters, lack of 271 

standardization/validation and inability to be performed in patients who have uncontrolled 272 

allergic disease, severe systemic diseases, patients who are pregnant or lactating or those who 273 

cannot interrupt the use of systemic/topical steroids or antihistamines.62,65 It has been suggested 274 

that systemic steroids be discontinued for 2-4 weeks and local corticosteroids for 1-4 weeks prior 275 

to CPT62. Following a positive CPT, the patient is usually observed for at least 2 hours, during 276 

which the conjunctival reaction, e.g. ocular erythema, pruritus and chemosis can be treated with 277 

cold compresses, vasoconstrictors, antihistamines, mast cell stabilizers and, if required, topical 278 

corticosteroids62. In the US, the CPT is infrequently used for the routine office-based diagnosis 279 

of ocular allergy and is predominantly reserved for use in research settings.   280 

Patch testing can help evaluate non-IgE mediated sensitivity which may be causing peri-orbital 281 

dermatitis.  The European battery or North American standard panel should be used as well as 282 

suspected cosmetics, ocular drugs or eye drop ingredients based on patient history.10   283 

Advanced imaging techniques such as in vivo confocal microscopy, meibography, lipid layer 284 

interferometry and optical coherence tomography which enable the assessment of Meibomian 285 

gland structure, ocular surface lesions, tear film stability, lipid layer depth and corneal 286 

microstructure analysis are seldom used in diagnostic workup.57  287 

• Scoring and grading ocular allergy:  288 
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The four symptom domains of redness, itchiness, swelling, and watering (tearing) constitute an 289 

un-validated questionnaire called the Total Ocular Symptom Score (TOSS) which can be used 290 

for describing symptom severity and monitoring treatment response. (Table 4).66,67  291 

The only QoL questionnaire available to date for ocular allergy pertains selectively to VKC. The 292 

QoL in VKC children (QUICK) questionnaire grades frequency of ocular allergy on a 3-point 293 

scale (1=never, 2=sometimes, 3=always) to assess disease status.57,68 There is an unmet need to 294 

develop a QoL measure in ocular allergy as a whole to assess its effects across different subtypes 295 

and in all ages.  296 

The ARIA workshop group suggested a severity classification of ocular allergy based on both 297 

persistence and severity of symptoms,69 Persistence of symptoms was either classified as 298 

“intermittent” (lasting <4 days a week or <4 weeks a year) or “persistent” (symptoms lasting 299 

longer than intermittent symptoms). Severity of symptoms was graded as “mild”, “moderate” or 300 

“severe”, based on the presence or absence of visual disturbance, impairment of daily 301 

activities/school/work and troublesome symptoms.   302 

• Management:  303 

1. Avoidance and non-pharmacologic measures: 304 

Early detection of allergic triggers by SPT or sIgE testing and simple allergen avoidance 305 

measures such as eyewear barrier protection, frequent washing of clothes, hypoallergenic 306 

bedding and bathing/showering prior to bedtime, may all help to halt disease progression.70 307 

Avoidance of eye rubbing, cold compresses and refrigerated artificial tears may also provide 308 

symptomatic relief.70 Contact lens wearers sensitized to pollen may be better served by switching 309 

to glasses during peak pollen seasons.64 Contact lenses must be removed during the 310 
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administration of topical medications due to potential interaction between contact lenses and 311 

preservatives in ophthalmic medications but may be replaced after 10 minutes.71,72 312 

2. Medications: 313 

Topical therapies for ocular allergy are outlined in Table 5, 6 and 7.71-82  314 

Artificial tears/Ocular lubricants 315 

Refrigerated artificial tears may help mitigate co-morbid tear deficiency, wash away allergens 316 

and dilute inflammatory mediators on the ocular surface.70 As patients use these frequently for 317 

symptomatic relief, single-dose preservative-free compounds are usually preferred to minimize 318 

toxic effects of preservatives.10 Ocular lubricants may be low, mid or high viscosity (Table 5). 319 

Low viscosity tears, usually prescribed for mild conditions, cause little interference with vision 320 

and offer great comfort. However, with a low residence time, the retention of benefits is less than 321 

higher viscosity tears, which, in turn, have greater blurring effects and are reserved for more 322 

severe cases.   323 

Topical decongestants 324 

Ocular decongestants reduce ocular erythema but have little effect on decreasing itching. Their 325 

long-term use may be limited by adverse effects such as ocular burning, mydriasis, worsening of 326 

narrow angle glaucoma, rebound hyperemia, conjunctivitis medicamentosa and 327 

tachyphylaxis.72,81 Caution should be exercised with ocular decongestants in patients with 328 

cardiovascular disease, hyperthyroidism and diabetes and they should be avoided altogether in 329 

patients with angle-closure glaucoma.71,83  330 

Antihistamines 331 
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Oral antihistamines are frequently used by patients often prior to seeking medical attention. 332 

However, the use and especially overuse of oral antihistamines, particularly first-generation 333 

antihistamines, may worsen dry eye syndrome, impair barrier protection of the tear film and, in 334 

some cases, worsen allergic conjunctivitis.10,70,82,84 The rapid onset of action and absence of 335 

systemic adverse effects, make topical antihistamines preferable to oral antihistamines. However, 336 

when topical antihistamines fail to provide adequate symptom control,  adjunctive second-337 

generation oral antihistamines may be considered as this combination is superior to monotherapy 338 

with oral antihistamines.10,85 
339 

With their high efficacy and safety margin, topical antihistamines are often used as first line 340 

treatment for allergic conjunctivitis. They act as inverse agonists on the histamine receptor and 341 

block the acute phase allergic response.71 While they help relieve redness and itching, their short 342 

duration of action may necessitate more frequent dosing. The use of first-generation H1 343 

antagonists, such as pheniramine, may be limited by ocular burning, short duration of action and 344 

limited potency.10,82 They are frequently combined with vasoconstrictors in over-the-counter 345 

formulations.10 Second generation antihistamines, such as emadastine, have a longer duration of 346 

action and better tolerability.10,85 A newer topical antihistamine, 0.24% cetirizine ophthalmic 347 

solution, showed good tolerability and efficacy in reducing both ocular and nasal signs and 348 

symptoms associated with allergic conjunctivitis.86,87 The use of topical antihistamines is 349 

contraindicated in patients at risk of acute angle closure glaucoma.71  350 

Leukotriene Receptor Antagonists (LTRAs) 351 

Montelukast blocks cysteinyl leukotriene receptor-1, and in one meta-analysis was more 352 

efficacious than placebo in treating seasonal allergic conjunctivitis in adult patients, but less 353 
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efficacious than oral antihistamines,88 Of note, in March 2020 the U.S. Food and Drug 354 

Administration strengthened existing warnings about serious behavior and mood-related changes 355 

with montelukast and advised physicians to avoid prescribing montelukast for patients with mild 356 

symptoms.89  357 

Mast Cell (MC) Stabilizers 358 

Mast cell stabilizers inhibit degranulation of MCs and prevent the release of mast cell mediators 359 

associated with the late phase of the allergic response. Most available single-action topical MC 360 

stabilizers (such as cromolyn, lodoxamide, nedocromil, pemirolast) require a preloading period, 361 

generally 3-5 days but up to 2 weeks, and frequent instillation, often leading to poor 362 

compliance.10,82 With the availability of newer agents that possess both antihistamine and MC 363 

stabilizing properties, the use of single-action MC stabilizers is usually limited to short-term add-364 

on therapy.  365 

Dual- or Multi-action agents 366 

Many newer topical ophthalmic drugs work both as antihistamines and mast cell stabilizers. 367 

These often require less frequent instillation due to longer duration of action and have better 368 

tolerability than single-action antihistamines.71,90 Their antihistaminic effects provide rapid relief 369 

and their MC stabilizing effects afford more lasting benefit by inhibiting the late-phase 370 

response.71,85 Certain agents such as bepotastine have even been shown to alleviate rhinitis 371 

symptoms associated with allergic conjunctivitis.91 In contact lens wearers, epinastine increases 372 

comfortable wearing time and total wearing time, with decreased need for rewetting drops.92 373 

Topical NSAID (Non-steroidal anti-inflammatory drugs) 374 
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Ketorolac is the only FDA-approved ophthalmic NSAID available for treatment of SAC.10,93 It 375 

inhibits the downstream cascade of MC activation by blocking prostaglandin synthesis. 10,93 With 376 

the availability of other ophthalmic preparations with better tolerability, the use of ketorolac is 377 

usually limited to intermittent use and as an add-on medication in patients with persistent 378 

symptoms while on other medications. 379 

Topical Corticosteroids 380 

Ocular corticosteroids modulate the MC response, thereby decreasing the recruitment of 381 

inflammatory cells and inhibiting cytokine production. The main pitfalls of therapy are cataract 382 

formation and intraocular pressure (IOP) increases.94 Another risk of ocular corticosteroids is 383 

new or worsening viral or herpetic infections. Thus, ocular corticosteroids are reserved for 384 

symptoms that are severe or refractory to antihistamines. Dual acting agents, such as olapatadine, 385 

ketotifen and epinastine, have proven to be more efficacious than fluorometholone in preventing 386 

itching and hyperemia in patients with SAC.10,95    387 

Older ocular corticosteroids such as prednisolone, dexamethasone or fluorometholone may 388 

induce cataract formation. Newer formulations such as loteprednol, in which the ketone group at 389 

carbon-20 has been substituted with an ester group, have not been shown to increase the risk of 390 

cataracts, but may be associated with IOP increases at higher concentrations.71,94,96,97 To reduce 391 

this risk, ocular corticosteroids are prescribed for no more than 14 days. Patients on ocular 392 

corticosteroids for longer than 2 weeks should be monitored closely by an ophthalmologist for 393 

the development of any adverse effects. Patients with lid eczema, sometimes arising from local 394 

contact dermatitis, may benefit from local application of 1% hydrocortisone cream.10 Generally, 395 

the use of higher potency topical corticosteroids is avoided in the peri-orbital area.  396 
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Several studies have demonstrated a beneficial effect of intranasal corticosteroids (INS) on 397 

ocular symptoms, presumably via the ocular-nasal reflex inhibition.63,74 INS effectively reduce 398 

TOSS and are well-tolerated in ARC.74,98 There has long been a concern that prolonged use of 399 

INS might increase the development of glaucoma or the development of cataracts. While a 400 

statistically significant increase in intraocular pressure compared with placebo has been detected, 401 

the levels usually remain within normal range and glaucomatous optic disc changes have not 402 

been noted99. A recent systematic review and meta-analysis looked at over 424 studies, including 403 

10 randomized controlled trials to help answer these questions100. The authors found that the 404 

absolute increased incidence of elevated IOP in patients using INCS vs. placebo was 0.8% but 405 

there were no cases of glaucoma at 12 months100. The absolute increased risk of developing a 406 

posterior cataract was 0.02%100. INS, such as fluticasone or mometasone, have little to no 407 

systemic absorption and have not been shown to increase the risk of cataracts or glaucoma.74 408 

Systemic corticosteroids are reserved as short courses for severe exacerbations with eyelid 409 

dermatitis or corneal involvement in AKC or VKC.74  When using intranasal corticosteroids on a 410 

prolonged basis, especially in high doses, an annual eye exam and IOP measurement should be 411 

considered99.  412 

Calcineurin inhibitors 413 

Topical calcineurin inhibitors such as cyclosporine or tacrolimus may be considered in severe or 414 

refractory allergic conjunctivitis, VKC and AKC, especially in preventing seasonal recurrences 415 

and for steroid-sparing effects.101 A cyclosporine ophthalmic emulsion (0.05%) is FDA- 416 

approved for the treatment of dry eye syndrome. Application of topical tacrolimus 0.1% or 417 

0.03% ointment and 1% pimecrolimus cream is effective in treating VKC, AKC and eyelid 418 

atopic dermatitis, but pose a risk of local infections such as molluscum contagiosum, papilloma 419 
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virus and herpes.70,74,102-104 Compliance may also be limited by burning sensation. Systemic 420 

cyclosporine may be considered in vision threatening refractory AKC.105,106   421 

Immunomodulating drugs 422 

Use of systemic immunomodulating drugs such as methotrexate, azathioprine or mycophenolate 423 

mophetil is limited to serious inflammatory ocular disease such as uveitis or scleritis, and their 424 

use is seldom, if ever, warranted for ocular allergy.107  425 

3. Allergen Immunotherapy:  426 

In 1911, Noon et al. demonstrated the efficacy of prophylactic immunotherapy in preventing 427 

ocular symptoms precipitated by conjunctival allergen challenges.108 Allergen immunotherapy is 428 

reserved for patients with IgE sensitization to relevant aeroallergens. It may be a good option for 429 

patients with inadequate symptom control despite pharmacotherapy and allergen avoidance or 430 

those who cannot tolerate medications or find long-term compliance difficult. There are currently 431 

two modalities for allergen immunotherapy in the United States – subcutaneous immunotherapy 432 

(SCIT) and sublingual immunotherapy (SLIT). Most studies relating to the efficacy of allergen 433 

immunotherapy have been conducted in patients with allergic rhinoconjunctivitis rather than 434 

allergic conjunctivitis alone. Allergen immunotherapy increases the allergen sensitivity threshold 435 

and helps decrease ocular symptoms and medication use.10,109,110 In a prospective comparative 436 

case series study of patients with IgE-mediated allergic conjunctivitis receiving either SLIT or 437 

SCIT, both groups had meaningful clinical and immunological improvement as evidenced by 438 

improved TOSS, decreased medication use, decreased total IgE level and SPT wheal diameter 1 439 

year after treatment, without significant difference between the two routes of immunotherapy.111     440 

4. Interventional Procedures: 441 
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In intractable cases of ocular allergy, especially VKC, supra-tarsal conjunctival injection of 442 

triamcinolone acetonide or betamethasone suspension has been suggested.24,112-114 Tarsal 443 

conjunctival resection may be performed in patients with progressive conjunctival papillary 444 

hyperplasia; however, recurrence is common.64 Patients with chronic ocular allergy may develop 445 

punctal stenosis either secondary to uncontrolled conjunctival inflammation or due to membrane 446 

formation over the punctum from chronic use of topical medications.2,115,116 In patients with PAC 447 

with relapsing symptoms and punctal stenosis, mini-monoka stenting and bicanalicular silicone 448 

intubation are well-tolerated and effective interventions to treat acquired punctal stenosis from 449 

allergic conjunctivitis.2,115-117 Chronic severe VKC and AKC may lead to conjunctival epithelial 450 

ingrowth on the cornea, recurrent corneal epithelial defects and neovascularization, a condition 451 

known as limbal stem cell deficiency (LCSD).74 A recent study showed that surgical 452 

rehabilitation with procedures such as limbal stem cell transplantation, Boston keratoprosthesis 453 

and superficial keratectomy in patients with advanced ocular surface disease arising from chronic 454 

severe AKC has mixed outcomes, with some cases developing visual loss. Thus early medical 455 

intervention with immunomodulators is warranted to prevent the development of LSCD.118   456 

5. Emerging Therapies: 457 

Recently, a large-scale assessment testing a contact lens based drug delivery system for 458 

therapeutic delivery of ketotifen proved to be comparable to direct topical drug delivery, thereby 459 

providing a mechanism for simultaneous vision correction and anti-allergic treatment for contact 460 

lens wearers with ocular allergy.119 Also, epinastine hydrochloride releasing soft contact lenses 461 

demonstrated prolonged drug release and significantly greater efficacy over the use of epinastine 462 

hydrochloride eye drops 12 hours after treatment.120  463 
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Omalizumab, a recombinant anti-IgE monoclonal antibody, has shown decreased burning, 464 

itching and need for topical antihistamines, topical and oral steroids, improvement in lid eczema 465 

and improved quality of life in case reports and series of patients with severe VKC and AKC, 466 

despite failure of immunosuppressive therapies.121-127 Patients may have relapse of symptoms on 467 

discontinuation of omalizumab, but symptoms remit upon drug re-initiation.124 Efficacy may be 468 

incomplete or limited in severe cases.127  469 

• Follow up and monitoring: 470 

It is important to arrange for periodic follow up of patients with allergic ocular conditions, 471 

especially in seasons of peak symptoms. Visual acuity measurement and SLE is advised for all 472 

ocular allergy patients at follow-up visits. Patients using intra-ocular steroids should be 473 

monitored for the development of glaucoma and cataracts99. As discussed earlier, while the risk 474 

of developing glaucoma and/or cataracts from the use of INS is extremely unlikely, patients with 475 

prolonged use of INS should be encouraged to have an annual eye exam to monitor for these 476 

potential adverse events99. Allergic ocular diseases, especially AKC, can be complicated by the 477 

development of keratoconus and corneal ectasia, staphylococcal blepharitis, herpes simplex 478 

superinfection, corneal plaques and ulceration and co-management with an ophthalmologist may 479 

be needed.21,70 480 

• Conclusion: 481 

Our understanding of ocular allergy has significantly advanced since its first description 200 482 

years ago. However, there remain many unmet needs. Screening and follow-up questionnaires in 483 

ocular allergy require standardization.57 There also needs to be standardization of tests such as 484 

measurement of tear IgE or tear inflammatory mediators and evaluating naso-ocular symptoms in 485 
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response to CPT.57 In recent years, research in biological medications has focused more 486 

extensively on other allergic diseases such as asthma, atopic dermatitis and nasal polyps. While 487 

some of these agents have shown efficacy in patients with concomitant allergic conjunctivitis, 488 

studies investigating their value in treating isolated ocular allergy are lacking, especially more 489 

severe forms such as VKC or AKC. Clinical and research advances can be made by greater 490 

collaboration between the allergist and the eye-care specialist.   491 
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 SAC PAC VKC AKC CBC 

Pattern/frequency Intermittent, 

usually Spring 

Persistent Persistent, worse in spring, 

summer 

Persistent with exacerbations Intermittent/persistent 

Co-morbid 

conditions 

Allergic rhinitis, 

allergic asthma 

Allergic rhinitis, 

allergic asthma 

Allergic rhinitis, SAC>PAC Atopic dermatitis, asthma, allergic rhinitis Contact dermatitis of 

other skin sites, remote 

from eyes 

Age/sex  Onset Childhood 

& young adult 

Onset Childhood & 

young adult 

Childhood, ends by age 20; 

M>F 

Usually adult age 30-50, can start 

childhood 

Middle-aged or older; 

F:M= 2:1.  

Trigger Pollen Dust mite, animal 

dander, other 

perennial allergens 

Grass/tree pollen, hot & humid 

environment 

Spring & summer seasonal/perennial 

allergens may worsen 

Low molecular weight 

chemicals, e.g., 

cosmetics/medications 

near eye 

Pathophysiology IgE, atopy, AR 

usually present 

IgE, atopy, AR usually 

present 

IgE/non-IgE, atopy, often AR IgE & cell-mediated, co-morbid atopic 

dermatitis (95%) & asthma (87%), 

eosinophils + 

Non-IgE, Type IV, 

lymphocyte mediated 

Conjunctival 

findings 

Injection, bulbar & 

palpebral 

hyperemia, 

chemosis, clear 

watery discharge, 

follicles, papillae 

Injection,  bulbar & 

palpebral hyperemia , 

chemosis, clear 

watery discharge; 

follicles, papillae 

Cobblestoning & giant papillae 

upper tarsal conjunctiva; 

scarring uncommon; stringy 

mucoid discharge; hyperemia; 

many eosinophils 

Cobblestoning & giant papillae in 

inferior fornix, hyperemia, lower > upper 

bulbar palpebral involvement, chemosis, 

scarring, watery or mucoid discharge; 

eosinophils present 

Conjunctival 

involvement has been 

reported 

Jo
urn

al 
Pre-

pro
of



Table 1: Classification and Clinical Features of Ocular Allergic Diseases 
Legend: AKC, atopic keratoconjunctivitis; CBC, contact blepharoconjunctivitis; PAC, perennial allergic conjunctivitis; SAC, seasonal allergic conjunctivitis; 
VKC, vernal keratoconjunctivitis. +/- = may be present or absent; += mild; ++= moderate; +++= severe.  

Cornea No change No change Superficial Punctate Keratitis, 

shield ulcer, plaque, 

revascularization; scarring 

uncommon 

Neovascularization; cicatrization, 

keratopathy. scarring; keratoconus (rare), 

anterior subcapsular cataracts 

N/A 

Eyelids Edema +/- Edema +/- Edema Thickened, lichenified, scarring, 

ectropion, endtropion, madarosis, 

irregular margins, eczema with 

sandpaper texture, hyperpigmentation, 

ptosis, anterior & posterior blepharitis 

Usually involved with 

contact dermatitis with 

scaling, crusting 

Limbus N/A N/A ++ Trantas dots superior 

limbus, +/- thickening 

+ Trantas dots N/A 

Pruritus ++ to +++ ++ +++ ++ ++ 

Other symptoms Burning Burning  Periorbital eczema Periorbital eczema 

Photophobia + Mild if present + Mild if present ++ ++ Usually not present 

Eye pain No No ++ with corneal involvement ++ with corneal involvement No 

Visual 

involvement 

+, blurring +, blurring ++ with corneal involvement ++ with corneal involvement, visual loss 

rare 

No 
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 GPC DED IFC K S ES IS DITC 

Pattern/ 

Frequency 

Persistent Persistent Acute episodic Acute onset Acute onset Acute onset, 

lasting 3 wks., 

often recurrent 

Acute or 

insiduous 

Onset after 

prolonged use of 

ocular meds, 

especially in 

glaucoma patients 

Age most 

common 

Adolescents and 

young adults; 

atopic 

population 

> age 50 y, 

F>M 

Children> adults Any age Adults, onset 47-60 

y., F>M 

~45 y, 70% F Adult>child Adults 
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Trigger Soft CL, CL 

solution, ocular 

prosthesis and/or 

sutures; SAC may 

be a risk factor 

for exacerbation 

⇓ 

androgens; 

drying 

systemic 

meds, 

ocular 

meds,  CL, 

windy/low 

humidity 

areas, 

systemic 

diseases  

Bacterial or viral 

infection 

Bacterial 

infection due 

to CL  

contamination; 

viral infection, 

e.g., herpes 

Autoimmune 

diseases (50%), 

infectious, 

malignancy, post-

surgical, medication 

side effects, 

idiopathic 

Idiopathic, 

DED, or 

underlying 

systemic 

disease, e.g., 

rheumatoid 

arthritis 

Immune-

mediated 

or 

infectious 

systemic 

disease 

Ocular drugs & 

preservatives and 

systemic drugs 

Pathophysiology Irritant, e.g. 

repetitive 

mechanical; 

elevated 

eosinophils, mast 

cells, basophils 

conjunctiva, 

increased IgE in 

tears 

Reduced 

production 

and 

increased 

evaporation 

of tears 

Infection of 

conjunctiva 

Infection of 

cornea 

Exact 

pathophysiology 

unknown  

histopathological 

features of vasculitic 

conditions 

Type I, III, or IV 

hypersensitivity 

reaction 

Infectious 

or systemic 

immune-

mediated 

disease 

Type IV 

hypersensitivity 

reaction to 

drugs/preservatives 

Pruritus + to ++  0-+1 None None None None + to ++ 
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Photophobia + None + +++ ++ Rare + to +++ + 

Eye pain +/- +/- + to ++ +++ +++, boring +/- + to +++ rare 

Visual 

involvement 

Blurred vision Blurred 

vision that 

may clear 

with 

blinking 

Blurred Potential 

vision loss 

Blurred vision, 

potential vision loss 

None Constricted 

pupil; visual 

loss can 

occur 

Potential visual 

loss, 

systemic>topical 

medications 

Other symptoms Grittiness/foreign 

body sensation 

+, mucoid 

discharge 

Grittiness, 

irritation, 

reduced 

blink rate, 

grittiness 

Viral conjunctivitis: 

grittiness, burning, 

URI, fever, systemic 

symptoms , and 

enlarged & tender 

pre-auricular lymph 

nodes 

Foreign body 

sensation +++ 

Headache, 

tenderness over eye 

Irritation, 

watery 

discharge 

No foreign 

body 

sensation, 

ciliary flush 

most 

always 

present 

Burning ++, 

foreign body 

sensation 

 

Table 2: Differential diagnosis of ocular allergy – demographics and symptomatology  

Legend: CL, contact lens; DED, dry eye disease; DITC, drug-induced toxic conjunctivitis; ES, episcleritis; GPC, giant papillary conjunctivitis; IS, 
Iritis; IFC, infectious conjunctivitis; K, keratitis; S, scleritis; SAC, seasonal allergic conjunctivitis; URI, upper respiratory infection. +/- = may be 
present or absent; += mild; ++= moderate; +++= severe.  
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 GPC DED IFC K S ES IS DITC 

Conjunctival 

[Scleral/Episcleral] 

findings  

Cobblestoning 

& giant 

papillae or 

medium/small 

papillae upper 

tarsal 

conjunctiva, 

hyperemia, 

chemosis  

Watery discharge, 

papillae, hyperemia 

Hyperemia, unilateral 

then bilateral 

mucopurulent/purulent 

discharge for bacterial 

and watery for viral; 

papillae (Bacterial); 

follicles (viral) 

Hyperemia; 

mucopurulent 

discharge for 

bacterial, 

watery for 

viral 

Hyperemia of 

bulbar 

conjunctiva, 

palpebral 

unaffected, 

watery 

discharge 

Patchy or 

generalized 

uni- or 

bilateral 

hyperemia of 

bulbar 

conjunctiva, 

palpebral 

unaffected 

[episcleral 

vessel 

engorgement] 

Hyperemia only in 

limbal area 

Hyperemia, 

edema, 

mucous 

discharge, 

papules and 

follicles on 

palpebral 

conjunctiva 

Sclera N/A N/A N/A N/A Red-purple in 

color, 

thinned, 

ededematous 

Normal N/A N/A 

Cornea Corneal 

involvement 

rare 

Scarring may occur 

without treatment 

Infectious keratitis is 

considered a separate 

disease entity and is 

an emergency 

Infiltrate or 

ulcer 

Keratitis and  

peripheral 

keratopathy 

possible 

Usually 

minimal 

Corneal changes can 

occur as 

complication/sequela 

Erosion, 

ulceration 

when severe 

Eyelids Thickening, Blepharitis,  

redness, irritation; 

Crusting- N/A N/A N/A N/A Thickening, 

swelling, 
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blepharitis entropion/ectropion bacterial>viral excoriation  

Limbus N/A N/A N/A N/A N/A N/A Uni- or bilateral 

redness )+ to+++ 

isolate to this area 

N/A 

Table 3: Differential diagnosis of ocular allergy – physical findings  

Legend: DED, dry eye disease; DITC, drug-induced toxic conjunctivitis; ES, episcleritis; GPC, giant papillary conjunctivitis; IS, Iritis; IFC, 
infectious conjunctivitis; K, keratitis; N/A, not affected; S, scleritis. +/- = may be present or absent; += mild; ++= moderate; +++= severe.  

 

 

 

 

 

 

 

 

 

Have you All of the Most of the Half of the Some of the None of the 
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experienced 

any of the 

following 

during the 

last week? 

time (4) time (3) time (2) time (1) time (0) 

Itchiness      

Redness      

Tearing (eyes 

watering) 

     

Swelling 

(puffy eyes) 

     

 

Table 4: Total Ocular Symptom Score (TOSS) questionnaire 

 

 

 

 

Preservative Free Ocular Lubricants (Help with dry eye symptoms and wash away allergens) 
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Category Brand Name OTC/Rx Dosing 

CMC containing Allergan: Refresh Optive, Refresh Optive 
Advanced, Refresh Tears Plus, Refresh 
Liquigel, Refresh Celluvisc. Thera Tears: Thera 
Tears 

OTC As needed 

HPMC containing Alcon: Tears Naturale Free, Bion Tears OTC As needed 
Hyaluronic acid 
containing 

JnJ: Blink tears. Hylo Eye Care: Hylo-Comod, 
Hylo-Tear, Hylo-Fresh, Hylo Gel, Hylo-Care, 
Hylo-Parin (also contains Heparin), Hylo-Dual 

OTC 3 times/day as needed 

Glycerin containing Oasis Tears: Oasis Tears, Oasis Tears Plus. 
Allergan: Refresh Optive, Refresh Optive 
Advanced, Refresh Digital 

OTC As needed 

Mineral oil/petrolatum 
containing (ointments) 

Akorn: Akwa tears. Allergan: Refresh PM, 
Bausch Health: Soothe XP. Alcon: Systane 
Nighttime 

OTC qd at bedtime 

Polyethylene glycol 
containing  

JnJ: Blink tears. Alcon: Systane, Systane Ultra. OTC As needed 

PVA containing Refresh classic, Optics mini drops OTC As needed 

Selected artificial tears by viscosity 
Low viscosity Mid viscosity High viscosity Emulsion 
Alcon: Systane Ultra and 
Classic, Tears Naturale 
Allergan: Refresh Tears, 
Refresh Optive, 
Refresh Plus, Refresh 
Relieva 
Thera Tears: Theratears 
JnJ: Blink tears 

Allergan: Refresh Gel drops, Refresh Liquigel 
Alcon: Systane Gel drops 

Allergan: Refresh 
Celluvisc, 
Refresh PM 
Alcon: Systane 
Nightime (eye 
ointment) 

Bausch Health: Soothe XP 
Allergan: Refresh Mega 3, 
Refresh Optive Advanced, 
Refreah Digital 
Alcon: Systane Balance, 
Systane Complete 
Santen: FreshKote 

 

Table 5. Preservative-free ocular lubricants and selected artificial tears by viscosity  
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Ocular Medications – Decongestants, Antihistamines and Multi-action 

Generic Brand 
Name 

OTC/Rx Adverse 
Effects/Limitations 

Notes Dosing Pregnancy 
Category 

Former/Current  

Decongestants 
Naphazoline Akorn: 

AK-Con. 
Novartis: 
Vasocon. 
Allergan: 
Albalon 

OTC Conjunctivitis 
medicamentosa, 
rebound hyperemia, 
burning, tachyphylaxis, 
mydriasis 

Contraindicated 
in narrow angle 
glaucoma, 
often overused 
by patients 

qid C/ Fetal risk 
cannot be ruled 
out 

Tetrahydrozoline HCL JnJ: 
Visine 

OTC qid C/ Fetal risk cannot 
be ruled out 

Decongestant and Antihistamine combination 
Naphazoline/Antazoline Novartis: 

Vasocon-
A 

OTC Burning, short duration 
of action, limited 
potency, mydriasis, 
chemosis 

Contraindicated 
in narrow angle 
glaucoma, 
often overused 
by patients 

1-2 drops 
qid 

C/ Fetal risk cannot 
be ruled out 

Naphazoline/Pheniramine Alcon: 
Naphcon 
A 
Bausch 
Health: 
Opcon A. 
JnJ: 
Visine A 

OTC 1-2 drops 
qid 

C/ Fetal risk cannot 
be ruled out 

Antihistamine 
Emedastine 0.05% Alcon: 

Emadine 
Rx Local irritation, 

burning, stinging, 
sedation, headache 

Longer 
duration of 
action than 1st 
generation 
topical 
antihistamines, 
more effective 
than systemic 
antihistamines, 
need frequent 
dosing 

1 drop qid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Levocabastine 0.05% Novartis: 
Livostin 

Rx 1 drop qid; > 
12 years of 
age 

C/ Fetal risk cannot 
be ruled out 
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Antihistamine and additional mechanism of action (Dual or Multi-action)  
Alcaftadine 0.25% Allergan: 

Lastacaft 
Rx Bitter taste, sedation, 

stinging, burning, 
headache, 
nasopharyngitis 

H1, H2 and H4 
antagonistic 
properties 

1-2 drops 
qd; > 3 years 
of age 

B/ Fetal risk cannot 
be ruled out 

Azelastine 0.05% Meda: 
Optivar 

Rx Selective 2nd 
generation 
H1RA, inhibits 
PAF, blocks 
expression of 
ICAM-1, has 
H2-blocking 
properties 

1 drop bid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Bepotastine 1.5% Bausch 
Health: 
Bepreve 

Rx H1-selective 
antagonist, 
eosinophil 
modulating, 
MCS, alleviates 
symptoms of 
AR 

1 drop bid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Epinastine 0.05% Allergan: 
Elestat 

Rx H1RA, MCS, 
H2 antagonism 

1 drop bid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Ketotifen 0.025% Bausch 
Health: 
Alaway  
Schering-
Plough: 
Claritin 
eye, 
Novartis: 
Zaditor 

OTC Inhibits 
leukotrienes, 
eosinophil 
activation, 
cytokine 
release, H1RA, 
MCS. 
Additional side 
effects: 
Conjunctival 
injection, 
rhinitis, 
headache 

1 drop Bid; 
> 3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Olopatadine 0.1% Alcon: 
Patanol 

Rx H1 selective 
antagonist, 
MCS. 0.7% 
concentration 
has superior 

1-2 drops 
bid to qid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 
 

Olopatadine 0.2% Alcon: Rx 1-2 drops 
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PataDay efficacy when 
compared to 
lower 
concentrations 

qd; > 3 years 
of age 

Olopatadine 0.7% Alcon: 
Pazeo 

Rx qd 

Cetirizine 0.24% Santen: 
Zerviate 

Rx Redness, instillation site 
pain, reduced visual 
acuity 

None 1 drop bid; 
>2 years of 
age 

B/ Fetal risk cannot 
be ruled out 

 

Table 6: Ocular Medications – Decongestants, Antihistamines and Multi-action 

Legend: AR, allergic rhinitis; ICAM, intercellular adhesion molecule; MCS, mast cell stabilizing; OTC, over the counter; PAF, Platelet Activating Factor; RA, 
Receptor Antagonist; Rx, prescription medication 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ocular Medications – Mast cell stabilizers, NSAIDs, steroids and calcineurin inhibitors  
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Generic Brand 
Name 

OTC/Rx Adverse 
Effects/Limitations 

Notes Dosing Pregnancy 
Category 

Former/Current  
Mast Cell Stabilizer 

Cromolyn 4% Bausch Health: 
Crolom, 
Opticrom 
 

OTC   Require pre-loading, 
frequent instillation, 
stinging, burning, 
redness, rhinitis, 
cold/flu symptoms 

  1-2 drops, 4-
6 times a 
day; > 2 
years of age 

C/ Fetal risk cannot 
be ruled out 

Lodoxamide 0.1% Alcon: 
Alomide 

Rx 1-2 drops 
qid; > 2 
years of age 

B/ Fetal risk cannot 
be ruled out 

Nedocromil Allergan: 
Alocril 

Rx 1-2 drops 
bid; > 3 
years of age 

B/ Fetal risk cannot 
be ruled out 

Pemirolast 0.1% Santen:Alamast Rx 1-2 drops 
qid 

C/ Fetal risk cannot 
be ruled out 

NSAIDs 
Ketorolac Allergan: 

Acular 
Rx Discomfort, stinging, 

burning 
Cross reactive 
with other 
NSAIDs, use in 
caution in 
patients with 
aspirin/NSAID 
sensitivity 

1 drop qid; > 
12 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Steroids 
Fluorometholone  Allergan: FML 

0.1%, FML 
Forte 0.25% 

Rx Increased IOP, Cataract 
formation, secondary 
ocular infection, 
contraindicated in 
superficial viral 
infections 

Requires close 
monitoring by 
eye care 
specialist 

Indicated as 
1-2 drops 
qid; eyecare 
professionals 
prefer bid; > 
3 years of 
age 

C/ Fetal risk cannot 
be ruled out 

Loteprednol 0.2% Bausch Health: 
Alrex 

Rx Increased IOP, but 
better than older agents. 
Headache, pharyngitis, 
rhinitis 

Decreased 
cataract 
formation risk 
as compared to 
older topical 
steroids, 
requires close 

C/ Fetal risk cannot 
be ruled out 

Loteprednol 0.5% Bausch Health: 
Lotemax  

Rx 
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monitoring by 
eye care 
specialist 

Calcineurin Inhibitors  
Cyclosporine 0.05% Allergan: 

Restasis 
Rx Burning, foreign body 

sensation, 
hypersensitivity 
reaction 

FDA approved 
only for dry 
eye syndrome, 
approved in 
Europe by 
EMA in July 
2018 for severe 
VKC 

1 drop bid C/ Fetal risk cannot 
be ruled out 

Tacrolimus 0.03% and 
0.1% ointment 

Leo: Protopic Rx Burning, risk of local 
infection, neoplasm 

Severe AKC or 
VKC refractory 
to other 
treatment, 
approved for 
VKC in Japan 

Off -label 
use, second-
line short 
term 
therapy, thin 
layer topical 
application 
to eyelid or 
to 
conjunctival 
sac; > 2 
years of age 

C/ Fetal risk cannot 
be ruled out 

 

Table 7: Ocular Medications –Mast cell stabilizers, NSAIDs, steroids and calcineurin inhibitors  
Legend: AKC, atopic keratoconjunctivitis; EMA,  European Medicines Agency; FDA, Food and Drug Administration; IOP, intraocular pressure; NSAID, Non-
steroidal anti-inflammatory drug; OTC, over the counter; Rx, prescription medication; VKC, vernal keratoconjunctivitis 
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Figure 1: Pathogenesis of early and delayed phase responses in allergic conjunctivitis (A) and clinical 

presentation of allergic conjunctivitis including ocular hyperemia (B), follicles (C), papillae and follicles 

(D) and papillary response (E). CCR, CC chemokine receptor; ICAM, intercellular adhesion molecule; IFN, 

interferon; Ig, immunoglobulin; IL, interleukin; ILC, innate lymphoid cell; MUC, mucin; OX40, synonym of 

CD134 (CD, cluster of differentiation); OX40L, OX40 Ligand, synonym of CD252; TGF, transforming 

growth factor; Th, T helper cell; TSLP, thymic stromal lymphopoietin; VCAM, vascular cell adhesion 

molecule. Clinical Photos B-E courtesy of Dr. Jacob Lang, OD. 
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Key Messages: 

• Ocular allergy is recognized as a heterogeneous collection of IgE and non-IgE mediated 
diseases. 

• IgE-mediated ocular allergies include seasonal allergic conjunctivitis (SAC), perennial 
allergic conjunctivitis (PAC)1, vernal keratoconjunctivitis (VKC), and atopic 
keratoconjunctivitis (AKC). Non-IgE mediated ocular allergies and hypersensitivities 
include contact blepharoconjunctivitis (CBC), giant papillary conjunctivitis (GPC), 
irritative conjunctivitis and blepharitis. 

• Four cardinal symptoms characterize ocular allergies: redness, itchiness, swelling, and 
watering (tearing), with several symptoms overlapping with dry eye disease.  

• Allergological workup (skin prick testing, serum-specific IgE measurements, 
conjunctival provocation testing and patch testing) is helpful in confirming a causative 
allergic mechanism. 

• Newer topical corticosteroid formulations such as loteprednol have not been shown to 
increase the risk of cataracts unlike older corticosteroids. 

• Successful treatment usually involves a combination of avoidance of allergic triggers, 
topical and/or oral medications and in some cases, allergy immunotherapy. 
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