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Abstract  

Community-acquired In this review, we examine the existing evidence that pertains to the use of 
dual-action agents in the symptomatic management of allergic conjunctivitis. Allergic conjunctivitis is 
an allergic condition of the eye that usually presents with itching, redness,  swelling of eyelids, tearing, 
and ocular discharge. The data used to collate this review were obtained from various peer-reviewed 
journal articles on the dual-action drugs and their role in managing allergic conjunctivitis, PubMed using 
relevant MeSH terms, and also in Scopus and Google Scholar using relevant keywords All the dual-
acting agents and their rising role of in the management of allergic conjunctivitis were examined and 
included. Opinions from practicing ophthalmologists were also incorporated in writing the review. On 
assessing the available literature on the various treatment strategies, the use and recommendation of 
dual-action agents are more frequent and effective for managing the symptoms of Allergic 
conjunctivitis. Dual Action Agents are recommended more as they are superior in ameliorating the 
ocular symptoms associate with AC rapidly and their actions persist for a longer duration. From this 
review, it was established that the use of dual-action agents such as olopatadine, Bepotastine Besilate, 
and Alcaftadine are on the rise as they provide rapid relief from ocular symptoms. Various treatment 
strategies are also discussed in view of identifying the popularity of Dual Acting Agents.  
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Introduction  

Ocular allergy is a common immunological 
phenomenon that affects the majority of the 
population.[1] These allergic reactions can be 
triggered by various pollutants such as dust, smoke, 
and environmental agents such as pollen grass, and 
animal dander.[2] As a result of the interaction of 
such allergens with the surface of the eyes, the 
natural immune systems flare-up to expel the 
irritant as a result the following symptoms are 
produced: itching, redness, discharge, tearing, 
foreign body sensation, swollen eyelids, and corneal 
staining.[3] However, all of these symptoms are non-
life threatening and most of them resolve when the 
allergen is removed from the surface of the eye. 
Only in some cases, these symptoms tend to persist 
which needs medical attention as they may affect 
the daily activities of the affected individuals. Most 
reported cases of Allergic conjunctivitis (AC) are 
children since they are easily noticed by the 
parents/caretakers. When the need for medical 
attention arises, the management strategies 
depend upon the nature and severity of the ocular 
symptom. In the last two decades, various 
therapeutic agents such as antihistamines, mast cell 
stabilizers, ophthalmic corticosteroids, 
vasoconstrictors, immuno-modulators, and dual-
action agents have been introduced to manage the 
various symptoms of allergic conjunctivitis. [4] Of all 
the categories mentioned above the current trends 
in the management of AC revolve around the use of 
dual activity (Antihistamine-Mast cell stabilizing) 
agents as they block the H1 receptors and also 
prevent the further release of histamine molecules 
from mast cells.[5] Also, most of the drugs approved 
by the FDA are highly safe and effective, and they 
provide quick and rapid relief from symptoms and 
maintain their effects for a longer duration. So, 
these agents have found a stable and significant 
place in the management strategies of various types 
of allergic conjunctivitis.[6] 

 

Allergic conjunctivitis 

Neonates Conjunctiva is a mucous membrane 
that is immunologically active and consists of 
epithelial and subepithelial layers. These layers 

encompass goblet cells, blood vessels, immune 
cells, non-immune cells, and Langerhans cells. [7] 
Allergic reactions that affect the ocular surface can 
be either T cell-mediated or IgE-mediated. The 
conjunctiva and cornea come in contact with various 
environmental allergens as it being the most 
external part of the eye.[8] There are no mast cells in 
normal conjunctiva, the mast cells along with other 
inflammatory agents reside below the superficial 
portion of the substantia propria. Allergic 
conjunctivitis, which is an inflammation of the 
conjunctiva caused predominantly by IgE mediated 
allergic reaction to external allergens which will 
thereby increase the tear and mast cell production 
in the conjunctiva.[9] 

The prevalence and incidence of conjunctivitis 
vary according to the underlying cause, which may 
be influenced by the patient’s age, as well as the 
season of the year.[10]  Currently around, 40% of the 
global population is suffering from allergic 
conjunctivitis. Exposure to particulate matter less 
than 2.5 µm can lead to allergic reactions. [11] In India, 
about 25% of the population is affected by allergic 
conjunctivitis mainly due to the pollution in the 
country.[12] 
 

Types of allergic conjunctivitis 

Allergic conjunctivitis is a syndrome affecting the 
entire ocular surface, including conjunctiva, lids, 
cornea, and tear film.[13] AC is instigated by the 
contribution of numerous factors, including 
genetics, air pollution in urban areas, pets, and early 
childhood exposure.[14] Allergic conjunctivitis can 
either be acute or chronic based on the periodicity 
or chronicity of the symptoms. The types include  

 Seasonal allergic conjunctivitis (SAC) 
 Perennial allergic conjunctivitis (PAC) 

 Vernal keratoconjunctivitis (VKC) 
 Atopic keratoconjunctivitis (AKC) 

 Phlycentular keratoconjunctivitis (PKC) 
 Giant papillary conjunctivitis (GPC)  

 Contact or drug-induced 
dermatoconjunctivitis (CDC) 

 

Seasonal and perennial allergic conjunctivitis  

Typical agents such as Streptococcus pneumonia, 
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Haemophilus influenza, Moraxella catarrhalis, 
Staphylococcus aureus, Group A Streptococci, 
anaerobes, and gram-negative organism   

 

Seasonal and perennial allergic conjunctivitis  

Seasonal and perennial allergic conjunctivitis is 
the most common and the mildest form of ocular 
allergy Seasonal allergic conjunctivitis symptoms are 
usually prompted by transitory allergens such as 
tree or grass or flower pollens. Perennial allergic 
conjunctivitis symptoms are instigated by indoor 
allergens such as house dust mites, animal dander, 
mold spores, cockroach, or rodents. [15] 

This leads to itching, tearing, watery discharge, 
foreign body sensation, redness, lid edema, and 
burning. In the majority of patients, the foreign 
body sensation and burning symptoms will manifest 
due to instability in the tear film, which is caused by 
Eosinophilic activation and concomitant release of 
inflammatory mediators.[16] 

These forms of acute allergic conjunctivitis affect 
about 15 – 20% of the population as the smaller 
allergens have the potential to cause more 
symptoms since they can become more easily 
unstable.[17] 

Vernal keratoconjunctivitis (VKC) and Giant 
papillary conjunctivitis (GPC) 

Vernal keratoconjunctivitis is a chronic 
inflammatory form of allergic conjunctivitis that 
usually affects young people living in a dry, warm 
climate. VKC is bilateral and characterized by 
seasonal or perennial symptoms that exacerbate 
with recurrences in 60% during spring. During 
aggravations, intense itching is the predominant 
feature, followed by photophobia, tearing, and 
sticky mucus discharge.[18] Vernal 
keratoconjunctivitis is primarily mediated by Th2 
lymphocyte with over-expression of mast cells, 
eosinophils, neutrophils, Th2-derived cytokines, 
chemokines, adhesion molecules, growth factors, 
fibroblast, and lymphocytes. VKC can present in any 
of the three clinical forms: Palpebral, bulbar, and 
mixed. The main characteristic sign of VKC is giant 
papillae on the upper tarsal conjunctiva which is 
caused due to the involvement of IL4, IL13, and the 

proliferation of conjunctival fibroblasts. [19] GPC 
occurs mainly as a result of repetitive microtrauma 
caused in contact lens users. 

The symptoms are usually severe like itching 
which can be debilitating and severe photophobia 
tenacious mucous discharge and lacrimation which 
contain high levels of IgE, mast cell mediators 
Histamine, leukotrienes, prostaglandins, and 
kinase.[20] 

Immunopathological mechanism of allergic 
conjunctivitis 

The visual mucosa having a large surface area, 
thereby provides the most comprehensible sites 
permitting direct antigen deposition which leads to 
the initiation of the two phases of the allergic 
cascade. 

AC is the only ocular disease to involve exclusively 
a type I allergic reaction. Th2 cells will release pro-
inflammatory cytokines which include IL-3, IL-4, IL-5, 
IL-13 that will eventually stimulate the B cells to 
produce immunoglobulin E (IgE) in sensitized 
individuals. 

The IgE become membrane-bound to mast cells 
and cross-link with their particular allergens which 
will trigger mast cell degranulation and in turn 
releases histamine, tryptase, and newly formed 
mediators like leukotrienes and prostaglandins. 

There are mainly two phases to the 
immunopathological mechanism of allergic 
conjunctivitis: the early phase and late phase. [21] The 
early phase of the cascade begins within seconds to 
minutes after exposure to the allergens and will 
clinically last for about 20–30 minutes. The mast cell 
will release mediators during this early phase which 
will lead to symptoms such as pruritus, tearing, 
redness, itching, chemosis, papillary reaction, and 
watery discharge.[22] 

The late phase of the allergic cascade begins 
within a few hours and one of the characteristic 
features of the late phase is the epithelial infiltration 
of inflammatory cells like neutrophils, lymphocytes, 
basophils, and eosinophils, which will lead to 
inflammation, persistent and severe symptoms, and 
increased possibility of tissue injury. As the reaction 
advances, hypersecretion of tears increases 
drainage through the lacrimal ducts carrying 
allergens directly into the nasal passage, which 
triggers allergic rhinitis.[23]
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Current management strategies for allergic 

conjunctivitis 

The main aim in the management of various 
symptoms of allergic conjunctivitis is to reduce or to 
stop the allergic cascade through allergen 
avoidance, pharmacotherapy, immunotherapy, and 
patient education. Allergen avoidance is the obvious 
way to curb the inflammatory cascade that triggers 
the symptoms of AC, but the conjunctiva and cornea 
are widely exposed to the environment which 
proves to be a difficult challenge in avoiding 
allergens.[24] However, strategies to subside allergen 
exposure include removing furry pets, carpets, and 
other dust-filled substances from the living 
environment.[25] Using HEPA filters to remove 
airborne allergens which could trigger an allergic 
reaction from the office and home, is recommended 
for susceptible patients. Wearing protective 
clothing and accessories such as sunglasses and 
keeping vehicle windows closed while traveling to 
prevent allergen contact is advised. [26] Another 
useful method is administering OTC lubricating 
drops which will help boost the ocular defense 
mechanisms by expelling the allergens and relieving 
mild ocular symptoms. Allergen avoidance can only 
help the patient to prevent the onset of allergic 
reactions.[27] When the patients start showing 
symptoms the treatment strategy must also change 
depending on the severity of the symptoms and the 
various therapeutic options are shown in Figure 1.  

Pharmacologic approach  

Various pharmacotherapeutic agents such as 
topical ocular decongestants, topical NSAIDs, 
corticosteroids, antihistamines (oral and topical), 
mast cell stabilizers, and the newly emerging dual-
acting agents (antihistamine-mast cell stabilizers) 
can be used to suppress the exacerbation of allergic 
symptoms.[28] 

Topical ocular decongestants (phenylephrine, 
naphazoline, tetrahydrolazine, and oxymetazoline) 
are adrenergic agonists that reduce redness by 
constricting the ocular blood vessels. [29] However, 
these agents are not recommended in the 
management of allergic conjunctivitis as they do not 
affect the conjunctival response to allergens 
thereby has no impact on itching. So topical ocular 

decongestants are generally used only when the 
patient has severe redness and no itching.  

Antihistamines are the most vital part of 
pharmacologic agents used in managing AC 
symptoms. Antihistamines primarily act by inhibiting 
the inflammatory actions of the neurotransmitter 
Histamine by blocking its interaction with the H1 
receptor.[30] They act as inverse receptor agonists 
which block the physiologic effects of histamine 
molecules which are yet to bind with H1 receptors 
thereby reducing pruritis, capillary dilation, mucosal 
decongestion, and other symptoms mediated by 
histamine.[31] Topical antihistamines (Pheniramine, 
antazoline, and Bepotastine Besilate) are widely 
preferred in managing ocular allergic symptoms 
because of their rapid onset of action eliciting 
quicker relief from itching and other symptoms. [32] 
Oral antihistamines (cetirizine, 
levocetirizine, loratadine, and desloratadine) are 
used less commonly as they take a longer time to 
act due to delayed systemic absorption as they are 
best used adjunctively.[33] Another major 
undesirable effect of oral antihistamines is they bind 
to receptors in unaffected tissues causing unwanted 
sedation, dry mouth, dry eye, and tachycardia. This 
is one of the greatest concerns of first-generation 
antihistamines. However, topical antihistamines 
generally do not contribute to such side effects as 
they do not interact with cholinergic receptors 
which makes them the better choice compared to 
oral antihistamines.  

The only approved topical NSAID for treating 
seasonal-AC is Ketorolac tromethamine which was 
found serendipitously while using it in preoperative 
cataract care.[34]  

Topical Mast cell stabilizers prevent type I 
hypersensitivity associated degranulation by 
stabilizing the mast cell membrane and thereby 
moderates the influx of several inflammatory cells 
including eosinophils, monocytes, and 
neutrophils.[35] Mast cell stabilizers are indicated for 
itching and tearing associated with allergic 
conjunctivitis. But since the mast-cell stabilizers take 
a longer time to produce the desired effects, they 
are rarely used in the treatment of allergic 
conjunctivitis. Some topical Mast-cell stabilizers 
(single-acting) include Pemirolast and Nedocromil 
which are indicated for acute allergic conjunctivitis, 
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whereas Cromolyn sodium and Lodoxamide are 
specified for chronic allergic conjunctivitis. [36] 
Topical ophthalmic steroids help in hindering both 
the early and late phases of the allergic cascade by 
inhibiting cell-mediated immune responses, 
suppressing mast cell proliferation, and obstructing 
the production of inflammatory chemical mediators, 
such as prostaglandins, leukotrienes, and platelet-
activating agents. Because of their broad spectrum 
of activity topical steroids can be indicated for 
various signs and symptoms associated with allergic 
conjunctivitis. Steroids, in general, produce various 
side effects, as a result, an ester-based steroid was 
introduced by altering their chemical structure. 
Loteprednol etabonate, an ester-based steroid has a 
unique pharmacokinetic property that causes rapid 
metabolization of unbound drugs thereby reducing 
the risk of side effects associate with steroids 
(Ketone group).[37]  

Topical dual-action agents  

Dual-acting antihistamine/mast cell stabilizers 
being the most recently developed class of agents is 
clinically superior in relieving both signs and 
symptoms associated with allergic conjunctivitis. 
These dual-acting agents have the combined 
mechanism of antihistamines and mast cell 
stabilizers.[28] This aids in providing the benefits of 
immediate relief by antihistamine and prophylactic 
action of mast cell stabilizers along with the 
inhibition of inflammatory mediators, including IL-5, 
PAF.[35] Anti-histamines acts by blocking the 
histamine receptors on blood vessels and nerves 
thereby helps in reducing itching and vasodilation 
associated with allergic conjunctivitis. Mast cell 
stabilizers abridge the allergic cascade by inhibiting 
degranulation of mast cells, inflammatory 
mediators, and histamine release as a result of the 
immune response.  

Topical dual-acting agents enable the rapid onset 
of action by selectively inhibiting the H1 receptors 
and by averting the release of inflammatory 
mediators by mast cells. This selective inhibition of 
H1 receptors helps in subsiding the adverse events 
(lethargy, dryness) caused by other therapeutic non-
selective receptor binding agents.[38] Various clinical 
studies have shown that dual-acting agents can be 
used in the treatment of allergic conjunctivitis as 

they effectively help in reducing itching, redness and 
have shown better tolerability than single-acting 
antihistamines. This clinical superiority of dual 
activity agents has made them the primary choice of 
treatment for AC. 

The need for dual-acting agents is significant, 
given that the single-action agents (mast-cell 
stabilizers, antihistamines) lack immediate response 
and can cause many adverse events as they are non-
selective. This in due course will cause inadequate 
treatment and also less patient compliance. Some of 
the topical dual-action agents that have been 
approved for therapeutic usage include ketotifen, 
azelastine, Epinastine, olopatadine, Bepotastine 
Besilate, and Alcaftadine.[21] 

Olopatadine was first introduced in the late 
1990s and has both H1receptor inhibiting and mast 
cell stabilizing property and was the first topical 
dual-action agent that has been approved for use. 
ketotifen, azelastine, Epinastine, and Bepotastine 
Besilate are administrated two-three times daily, 
whereas olopatadine and Alcaftadine are 
administered once daily which could be better for 
higher patient compliance.[39] Olopatadine inhibits 
histamine-dependent cytokine production along 
with H1 receptor blocking, this effect contributes to 
its improved action and makes them more effective 
than other antihistamines.[40] 

Several studies and trials have proved that a 
single drop of olopatadine is much effective than a 
two-week course of Nedocromil (Mast-cell 
stabilizer). olopatadine has more patient compliance 
and efficacy than compared with other dual-action 
agents.[41] 

Bepotastine Besilate 1.5% 

Bepotastine Besilate 1.5% was approved by the 
FDA for the management of allergic conjunctivitis in 
the year 2009.[42] This drug targets multiple sites in 
early and later phases of the immunopathologic 
mechanisms involved in the development of various 
symptoms of AC.[42] Apart from managing itching in 
AC this drug also exhibits the potential to treat 
allergic rhinitis associate with AC. This drug elicits 
relief from the itching by blocking histamine 
receptors and also stabilizes the mast cells to 
prevent the further release of histamine. 
Bepotastine also inhibits the synthesis and 
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production of leukotrienes, platelet-activating 
factor (PAF), and IL-5 and also reduces the 
recruitment of eosinophils to the site of 
inflammation.[43] In multiple clinical trials, 
Bepotastine Besilate has shown a significant 
reduction of itching rapidly and maintaining it for a 
longer duration. Bepotastine is used to treat mild to 
severe symptoms of AC by administering the 
ophthalmic solution two to three times per day. [44] 
The various advantages of the dual-acting agent 
Bepotastine Besilate are its highly selective for H1 
receptors, safety and efficacy is high, rapid onset of 
action, and long duration of drug effect.  

Various clinical practice guidelines have been 
suggested in managing AC that promote the 
advantages of dual-action agents. 

American Optometric Association [45] 

1. Dual-acting agents Antihistamine-Mast cell 
Stabilizers can be used to treat AC 
effectively.  

2. Olopatadine may be more effective than 
other mast cell stabilizer agents  

3. Olopatadine may be more effective than 
ketotifen in relieving itchiness and redness  

 

American Academy of Ophthalmology [45]  
 

1. OTC products such as ketotifen or other 
vasoconstrictor agents or more effective 
legend AH/MCS agents can be used to treat 
mild allergic conjunctivitis. 

2. Both acute and chronic allergic conjunctivitis 
can be effectively managed with Dual-action 
agents. 

 

Immunotherapy 

The use of immunomodulating agents such as 
calcineurin inhibitors has also found its place in the 
management of chronic forms of allergic 
conjunctivitis. These drugs provide comparable 
therapeutic efficacy without the side effects 
associated with the use of corticosteroids. 
Cyclosporine is a calcineurin inhibitor that 
suppresses the IL 2 induced TH2 cell proliferation 
and also inhibits the release of histamine from mast 
cells which consecutively suppresses the 

conjunctival inflammation.[46] Tacrolimus is another 
highly effective immunomodulator that also belongs 
to the class of calcineurin inhibitors which can be 
used in the management of chronic forms of allergic 
conjunctivitis.  

Recombinant humanized monoclonal antibodies 
such as omalizumab are also used for treating 
allergic rhinoconjunctivitis.[47] These agents bind to 
the Fc portion of IgE which makes it scarce and thus 
preventing its immunologic mechanisms that induce 
inflammation. Some studies have also shown that 
allergen-specific immunotherapy reduces the 
symptomatic expression and prevents 
reoccurrences of ocular allergic diseases, especially 

for perennial allergic conjunctivitis.  

An algorithm in the management of allergic 
conjunctivitis  

Choosing the right therapeutic agent to manage 
AC can ameliorate the symptoms rapidly and 
provide better relief. Various clinical practice 
guidelines make it easy for ophthalmologists to 
choose the appropriate agent by providing a 
framework of evidence-based guidelines. The first 
step in managing AC is assessing the patient’s 
symptoms and their severity.[48] The severity of 
ocular symptoms can be examined and categorized 
as mild, moderate, and severe. Severe itching and 
redness in the affected eye of the patient should 
lead the clinician to consider the possibility of a 
severe allergic condition. In addition to assessing 
ocular symptoms, the clinician must also examine 
the patient for non-ocular symptoms including 
rhinorrhea, sneezing, coughing, wheezing, and nasal 
congestion.[49] 

After assessing the severity of the symptoms, the 
patients can be managed with the following 
strategies. Patients with mild and intermittent 
itching can be advised to use nonpharmaceutical 
measures such as lubricating ophthalmic drops and 
cold compression. Some OTC dual-action medication 
such as Bepotastine Besilate 1.5% may also be 
recommended. In patients with mild to severe 
itching, the use of dual-action agents such as 
Bepotastine Besilate or olopatadine is highly 
recommended. For patients with severe itching and 
redness, topical steroids such as loteprednol 
etabonate ophthalmic suspension 0.2% should be 
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recommended with other dual-action agents 
such as Bepotastine and olopatadine. All the 
patients must be asked to return for follow-ups 
after 10 to 14 days to assess the improvement of 
allergic ocular symptoms.  

Conclusion 

In event that the symptoms of allergic 
conjunctivitis require medical attention, various 
therapeutic agents can be used to manage them. 
The star category of agents among the existing 
drugs are the Dual action agents as they employ two 
distinct mechanisms (antihistamine and Mast cell 
stabilization) that effectively ameliorate the various 
ocular allergic symptoms. Among the available dual-
action agents, olopatadine and Bepotastine Besilate 
are two of the finest drugs that can be used in 
managing symptoms for mild to severe stages of 
the condition. Provided these drugs help the 
therapy achieve maximum patient compliance and 
medication adherence as they don’t need to be 
administered more frequently. 
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Fig 1: Appropriate therapeutic options for managing allergic conjunctivitis 
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