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Abstract

Introduction: Allergic conjunctivitis (AC) is a disease
of increasing prevalence, affecting children and adults,
with progressive loss of quality of life. It has been
reported that about 20 % of the entire human
population undergoes a form of allergy. The prevalence
of allergic conjunctivitis (AC) varies around the world,
usually ranging from 15 to 40 %. In Japan, the
prevalence of allergic diseases is the conjunctiva is
estimated to be as high as 15% -20% of the population
is on the rise. Objective: the present objective was to
carry out a narrative and systematic review of the major
clinical considerations of allergic conjunctivitis, as well
as the main treatments, immunological aspects, and
allergic conjunctivitis classification. Methods: The
systematic review rules of the PRISMA Platform were
followed. The research was carried out from May to June
2022 in Scopus, PubMed, Science Direct, Scielo, and
Google Scholar databases. Scientific articles from the
last 20 years were selected. The quality of the studies
was based on the GRADE instrument. The risk of bias
was analyzed according to the Cochrane instrument.
Results: A total of 512 articles were found, and 35
articles were included in the systematic review. Allergic
conjunctivitis (AC) is an inflammation of the conjunctiva
secondary to an immune response to foreign antigens,
usually called allergens. This inflammation can be
mediated or non-IgE and atopy could play a significant
role in the outcome. These forms include seasonal and
perennial allergic conjunctivitis, vernal
keratoconjunctivitis and atopic keratoconjunctivitis.
Giant papillary conjunctivitis and contact or induced by
dermatoconjunctivitis drugs are considered to be allergic
conjunctivitis subtypes. Conclusion: It was concluded
that allergic conjunctivitis is a frequent comorbid with
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many undiagnosed patients. Then, an additional specific
questioning and a therapeutic challenge in suspected
patients may help identify patients who may benefit
from treatment of Allergic conjunctivitis.

Keywords: Allergic Conjunctivitis. Immunological
Aspects. Allergic Eye Diseases. Monoclonal Antibodies.
Immunotherapy.

Introduction

In the scenario of eye diseases, allergic
conjunctivitis (AC) is a disease of increasing prevalence,
affecting children and adults, with progressive loss of
quality of life. There are several forms of the disease
[1], some are allergen-induced, such as seasonal and
perennial allergic conjunctivitis, giant papillary
conjunctivitis, and allergic contact
blepharoconjunctivitis, while others are not always
explained by exposure to allergens, such as spring
keratoconjunctivitis and atopic keratoconjunctivitis
[2,31.

In this sense, it has been reported that about 20%
of the entire human population undergoes a form of
allergy. The prevalence of AC varies around the world,
usually ranging from 15 to 40% [4]. These variations
can be attributed to both genetic and environmental
factors (including hot and dry climate degree of
pollution). According to statistical data, the incidence of
AC in developed countries is 20% with a high degree of
co-morbidity of allergic rhinitis (AR). AC recognition is
declared even in patients with known RA. In Japan, the
prevalence of allergic diseases in the conjunctiva is
estimated to be as high as 15% -20% of the population
is on the rise [5].

In an attempt to mitigate this epidemiological
picture of the incidence and prevalence of allergic
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conjunctivitis, are proposed various treatments
involving pharmacological treatment,
nonpharmacological, immunotherapy, and monoclonal
antibodies. Most of these treatments are reducing the
effects of AC, with significant improvement in
comorbidities. The treatment offers benefits that can
even eliminate the problem [4-6]. The non-
pharmacological treatment, although it offers less risk
to the patient, it is sometimes less effective. As the
treatments by immunotherapy and monoclonal
antibodies allow a natural response to allergens.
However, despite the benefits of these treatments, the
answers are often not significant, and other adverse
effects, making it necessary to increase the combination
of treatments through randomized multicenter studies
[7,8].

As a corollary, antihistamines first generation are
not recommended because of their sedative and
anticholinergic  activity.  Antihistamines  second-
generation (bilastine, cetirizine, desloratadine, ebastine,
fexofenadine, levocetirizine, loratadine, mizolastine,
and Rupatadine) have similar efficacy but sedation
profile more manageable and less adverse effects.
Furthermore, keratoconjunctivitis has been reported
with oral antihistamines and antimuscarinic activity
which causes abnormalities in the film. These changes
in the conjunctival epithelium may enhance the
inflammatory response to allergen [1-3, 9].

Furthermore, few studies assessed the changes in
sensitivity to allergen using a conjunctival challenge
before and after immunotherapy but in all cases, the
sensitivity threshold is increased. Although significant
relief of ocular symptoms was observed with
omalizumab in patients with seasonal allergic rhinitis
caused by the pollen of Japanese cedar, the drug has
not been authorized for the treatment of AC [1-3].

Therefore, the present objective was to carry out a
narrative and systematic review of the major clinical
considerations of allergic conjunctivitis, as well as the
main treatments, immunological aspects, and allergic
conjunctivitis classification.

Methods
Study design

The rules of a systematic review of the PRISMA
Platform (Transparent reporting of systematic review
and meta-analysis-HTTP://www.prisma-
statement.org/) were followed.

Data sources and research strategy

The search strategies for this systematic review
were based on the keywords (MeSH Terms): “Allergic
Conjunctivitis. Immunological Aspects. Allergic Eye

MedNEXT J Med Health Sci (2022)

Diseases. Monoclonal Antibodies. Immunotherapy’. The
research was carried out from May to June 2022 in
Scopus, PubMed, Science Direct, Scielo, and Google
Scholar databases. In addition, a combination of
keywords with the Booleans “OR”, “AND” and the “NOT”
operator were used to target scientific articles of
interest.

Study quality and risk of bias

The quality of the studies was based on the GRADE
instrument. The highest ratings were for controlled
clinical studies with a sample size with statistical
significance. The risk of bias was analyzed using the
Cochrane instrument, based on the effect size of each
study versus the sample size.

Results and Discussion
Major findings

A total of 512 articles were found. Initially, article
duplication was excluded. After this process, the abstracts
were evaluated and a new exclusion was performed,
removing articles that did not include the topic of this
article, resulting in 125 articles. A total of 85 articles were
evaluated and 35 articles were included and developed in
this systematic review study (Figure 1). Considering the
Cochrane tool for risk of bias, the overall assessment
resulted in 13 studies with a high risk of bias and 27
studies that did not meet the GRADE that was removed.

Figure 1. Flowchart showing the article selection
process.
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Figure 2. Major types of journals that publish on allergic conjunctivitis were research targets for this work.
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Figure 2 presents the rate of the main scientific
publications on AC, as well as the main themes
published on the subject in the world.

Immunological aspects

By definition, allergic conjunctivitis (AC) is an
inflammation of the conjunctive secondary to an
immune response to foreign antigens, usually called
allergens. This inflammation can be mediated or non-
IgE and atopy could play a significant role in the clinical
evolution [1-3]. AC is a syndrome that affects the whole
ocular surface, including the conjunctiva, eyelids,
cornea, and lacrimal film. Signs and symptoms of AC
harm the quality of life of the patient and are influenced
by genetics, environment, eye microbiota, and
mechanisms for regulating the immune system, which
works together in a complex immune response [7-9].

Two stages were set up in the pathophysiology of
immune AC. The first phase is called the sensitization
phase reaction and preferential starts the activation
polarization and the immune response to environmental
antigens resulting in Th2 immune response and the
production of IgE antibodies. The second phase, termed
the effector phase of reaction is initiated by an antigen
(Ag) [7-10].

Studies have shown that in patients with asthma
or allergic rhinitis, bronchial tubes and nasal mucosa can
capture Ag Langerhans cells. Thus, these cells could
process and present Ag in the context of MHC II
molecules and stimulate CD4 + cells to induce specific
secretion of interleukin (IL) -4, IL-13, and CD154

expression. This process enables genetic recombination
in B cells and IgE class switching. Thus, a similar
mechanism may be involved in the ocular mucosa, since
it has been reported that the IgE may be detected in
human tears and B cells located in the lymphoid follicles
of the conjunctiva are CD23 + CD21 + CD40 +,
suggesting that they may be precursors B cells
producing IgE, and contribute to the local synthesis of
IgE [10-13].

The crosslinking of IgE receptors induces the
release of mediators such as histamine, proteases,
chemotactic factors and, activation of transcription
factors and cytokine gene expression, production of
prostaglandins and leukotrienes via phospholipase. The
activation of mast cells by IgE conjunctiva is important
since it is well known that there are up to 6000 cells /
mm?3 in the conjunctiva and the density of mast cells is
increased in acute and chronic conjunctivitis patients,
contributing to increased local inflammatory Th2
response [14-17].

Added to this, cellular infiltration is characteristic
of late-phase reaction (LPR). LPR involves the infiltration
of inflammatory cells, basophils, neutrophils,
eosinophils, and T Lymphocytes. In preclinical studies,
AC has shown that migration is directed by
inflammatory Tcells The role for T cells has been
suggested, since there was a reduction of clinical signs
and eosinophil infiltration compared to the control
group. However, the involvement of T cells in the
human AC is still unknown. However, during the active
phase of inflammatory disease, multiple types of Thil
and Th2 cytokines are expressed and contribute to
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increasing ocular inflammation [18-21].

Although other allergies are well known for the
involvement of cytokines Th9, Th17, Th22 and T cells in
effector responses, a long way in the investigation is still
pending in the AC of humans and animals [22-24].
Additionally, other molecules such as Toll-like receptors
(TLR) and Nucleotide Olimerization domain (NOD) that
are expressed in epithelial cells could modulate the
immune response unexpectedly depending on ocular
microflora thus must be an AC field extensive research
[25-28].

Clinical Aspect And Allergic Conjunctivitis
Classification

Allergic conjunctivitis presents some conditions
ranging from intermittent and persistent symptoms
signals with levels of gravity and presentation. These
forms include seasonal and perennial allergic
conjunctivitis, vernal keratoconjunctivitis, and atopic
keratoconjunctivitis. Giant papillary conjunctivitis and
contact-induced  drugs  keratoconjunctivitis  are
considered allergic conjunctivitis subtypes [1,3].

The main ocular allergy symptom is itching. The
clinical manifestations of the effects of friction of the eye
include vascular bed conjunctival injection due to
vascular dilation evoked by vasoactive amines liberated
during the degranulation of mast cells, followed by an
influx of water from the intravascular space into the
vascular extra space, resulting in edema tissue and
eyelid swelling, progressing from milky or pale
conjunctiva to swelling of the conjunctiva. Swelling
appears after 15-30 minutes of exposure to antigen
[5,6]. Furthermore, in chronic forms fibrosis occurs in
vascularization that can be easily identified with the slit
lamp.

Furthermore, keratoconjunctivitis relates to
contact T cell-mediated delayed hypersensitivity
reaction to the hapten-carrier complex such as
cosmetics, chemicals, and metals, as well as topical
drug preparations or preservatives involved [7,8]. The
eyelid symptoms of itching, eczema, conjunctival
redness, and punctate keratitis can be seen. A role of
Langerhans cells of the skin or eyelid conjunctiva and
presented to T-helper cells in regional lymph nodes,
which in turn react with cytokines sensitized cells,
resulting in allergic conjunctivitis processes [5,29].

The main types of AC may be presented as
seasonal allergic conjunctivitis which is caused by type
I hypersensitivity reaction, often associated with rhinitis
or asthma, and is closely related to direct exposure to
the allergen [6,30]. It is the most common form of
ocular allergy. The pathogenesis is based on the
degranulation of mast cells, which are previously

MedNEXT J Med Health Sci (2022)

stimulated by IgE, they release chemical mediators that
trigger symptoms - itching, hyperemia, edema, and
formation of buds in the upper tarsal conjunctiva, which
are smaller than 1 mm, in rare cases corneal
involvement [31].

Another type of AC is atopic keratoconjunctivitis
which is caused by hypersensitivity reaction type I and
1V, crises are more frequent in winter, and there is an
association with atopic dermatitis. The most common
symptoms are itching, tearing, mucous discharge,
redness, blurred vision, photophobia, and pain [1]. The
eyelid involvement is because of secondary blepharitis,
which can reach scar entropion. Madarosis is frequent,
as microcalazius. Conjunctival hyperemia, chemosis,
limited, papillary hypertrophy in the upper tarsal
conjunctiva, and points of Tranta are signals present
[32]. The corneal involvement is most common in
dotted keratitis which may be accompanied by
peripheral neovascularization. Chronic epithelial defects
can result in decreased visual acuity [5,33].

Still, there is the type conjunctivitis spring (vernal)
which is caused by hypersensitivity reaction types I and
1V; crises are more frequent in the spring, in hot and
dry climates. It is more common in male children,
between 2 and 10 years of age, and usually resolves
spontaneously at puberty. Histopathology reveals the
presence of an abnormal amount of mast cells in the
conjunctiva [34].

Also, vernal conjunctivitis presents clinically in two
forms: palpebral and limbal. The characteristic of the
eyelid is the way papillary hypertrophy in the upper
tarsal conjunctiva. In severe cases, there is a
coalescence of the papillae, forming giant papillae [1].
Commonly their mucous secretion is disposed between
the papillae. The limbal form has buds in limbo, which
becomes thickened and gelatinous, often with points
Tranta. The cornea has diffuse punctate keratitis, which
is exacerbated by the mechanical trauma of buds. The
coalescence of points inflammatory corneal epithelial
defect oval shape with fibrin deposits in the upper third
of the cornea termed ulcer shell [35].

Besides, allergic rhinitis may be present during
allergic conjunctivitis. Thus, the swelling of the mucosa
of the upper airways induces changes in nasal
physiological balance and intrinsic factors such as
allergies, metabolic disorders, and anatomical changes,
as well as extrinsic factors such as humidity,
temperature, pollution, and barometric pressure, induce
the inflammatory processes that can be limited or
persistent. The mucosal inflammation also stimulates
mucin hypersecretion and inflammation continues to
develop dysfunction and sinus occlusion of the tear
duct. Thus, serious eye complications of sinus infection
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include periorbital cellulitis and cavernous sinus
thrombosis. Occlusion of the tear duct is associated with
persistent epiphora and eye infections [13-15].

Furthermore, there is giant papillary conjunctivitis
is caused by hypersensitivity reaction types I and 1V,
and has as a characteristic the formation of giant
papillae on the upper tarsal conjunctiva. The most
frequent cause of this conjunctivitis is prolonged use of
contact lenses, particularly soft, but also occurs in
sutures exposed, use of ocular prostheses, and scleral
exposure range [1,2,6].

The most common symptoms are intolerance to
contact lenses, with abundant mucous secretion
especially in the morning (after removal of the lenses
the day before), and feeling strange and itchy body. The
characteristic signs are conjunctival hyperemia and
papillary hypertrophy in the upper tarsal conjunctiva.
With progression, the discharge becomes thicker and
the papillae coalesce, forming giant papillae. When
combined with exposure sutures or scleral band, the
reaction is located adjacent to stimulation [7].

Scale Severity of Allergic Eye Diseases

The degrees of severity to identify the severity of
involvement in the conjunctiva are mild, moderate, and
severe; however to better assess clinical proposed a
classification system based on a scale of 0 to 4, where
0 = absent, 1 = mild, 2 = moderate, 3 = moderately
severe and 4 = severe for both signals and symptoms,
taking into account the frequency of symptoms such as
itching, tearing, light sensitivity, gritty sensation and
burning sensation and transmission of signals involved
in the changes that accompany inflammation of the
ocular surface, such as the position of the eyelid and
appearance skin or eyelid margin mucocutaneous
junction state with involvement of meibomian gland
disease, aspect unloading implication limbal stem cell
deficiency and even keratoconus [1,2].

The total score of symptoms and signs after a
degree of severity scale was 48 points, twenty of them
corresponding to the symptoms, and twenty-eight of
them corresponding to signs. Thus, a classification
system has been proposed to recognize the progress of
allergic eye disease, which could be defined as follows:
0 = absent, points 1-12 points (light) 13-24 points
(moderate), 25-36 points (moderately severe) and 36-
48 points (severe). The score of the most severe side in
bilateral cases could be used as a clinical score [1].

Pharmacological Treatments, Immunotherapy,
and Monoclonal Antibodies

Systemic Antihistamines block ocular symptoms
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induced by histamine and interact with H1 receptors on
nerve endings. Some antihistamines have anti-
inflammatory effects because they inhibit the expression
of intercellular adhesion molecules and affect platelet-
activating factors. However, antihistamines first
generation is not recommended because of their sedative
and anticholinergic activity [5,6]. Already antihistamines
second-generation (bilastine, cetirizine, desloratadine,
ebastine, fexofenadine, levocetirizine, loratadine,
mizolastine, and Rupatadine) have similar efficacy but a
more manageable sedation profile and fewer side effects
[1,6].

The antihistamine drugs are generally
administered to control nasal and ocular symptoms in
patients with allergic rhinoconjunctivitis. However,
keratoconjunctivitis sicca has been reported with oral
antihistamines which cause pellicular tear antimuscarinic
activity [6,7]. These changes in the conjunctival
epithelium can increase the inflammatory response to an
allergen. Moreover, antihistamines first generation
topical ocular (antazoline and pheniramine) are poorly
tolerated, since their effects are short-lived and their
power is limited. They are often combined with a
vasoconstrictor to increase the duration of the effect [3].

Also, the topical antihistamines second-generation
(emedastine and levocabastine) have a longer half-life
and a good safety profile and effectiveness even in
children. When symptoms are ocular, topical
antihistamines are preferred over oral medications
because the onset of action is faster. Pose make up the
combination of antihistamine and topical oral use, to
increase efficiency. Moreover, mast cell stabilizers (0.1%
lodoxamide, nedocromil 2% sodium cromoglycate 2%
and 4%, 4% spaglumic acid) block the release of
mediators and activation of the arachidonic acid.
However, these agents must be administered every 6 to
8 hours for at least 2 weeks [1-3].

Added to this, the double-acting agents
(azelastine, epinastine, ketotifen, and olopatadine) have
the advantage that they act as stabilizing mast cells and
selective H1 receptor antagonists (olopatadine and
ketotifen). Some, such as epinastine, may act on both
H1 (pruritic receptors), and reduce the H2 receptors
(decrease vasodilation). These agents act quickly with a
lasting effect, they suppress the release of mediators
and inhibit the recruitment of inflammatory cells.
Furthermore, vasoconstrictors (naphazoline,
oxymetazoline, phenylephrine, tetrahydrozoline) are o
adrenergic agonist which alleviates redness caused by
conjunctival  vasodilation. Medicines should be
administered with caution in patients with glaucoma,
hyperthyroidism, or cardiovascular disease [5-8].

Furthermore, nasal corticosteroids are not the first
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choice for the treatment of AC, but they can improve
ocular symptoms by decreasing nasal-ocular reflex in
patients who also have rhinitis. Thus, mometasone
furoate and fluticasone furoate may relieve the
symptoms of allergic rhinoconjunctivitis. Still, prolonged
use does not seem to generate a significant risk of
ocular hypertension or glaucoma, although there are
few studies. When inflammation is severe, the drugs of
choice are betamethasone, dexamethasone, and
prednisolone. It should be given in low doses and for
short periods in all cases. The potential adverse effects
such as increased intraocular pressure, cataract
formation, and viral, bacterial, and fungal infections
which mean the diligent research of ophthalmologists
[6-9].

Moreover, anti-leukotrienes (particularly
montelukast) are included as a possible treatment for
nasal symptoms of allergic rhinoconjunctivitis, as they
block leukotriene activity. A metaanalysis demonstrated
that montelukast was more effective than placebo in
seasonal BC, however, less effective than oral
antihistamines in adults [23,24].

The World Health Organization recommends an
effective approach to immunotherapy in patients with
allergic diseases such as asthma and rhinoconjunctivitis.
Both sublingual, and subcutaneous administration
appear to be capable of inducing tolerance, short and
long term by the same mechanism: high doses of
allergens induce deviation of immune response in favor
of Th1l lymphocytes with the release of IFN-y producing
cells, and regulatory T. Both play a key role in the
secretion of IL-10 and transforming growth factor B,
which suppress the TH2 response specific to the
allergen [1-3].

So with specific immunotherapy, the ocular
symptoms improve in patients with allergic
rhinoconjunctivitis, even after treatment

discontinuation. When the specific immunotherapy is
analyzed for each patient, the ocular symptoms are
relieved both overall and type of patient, reducing the
use of drugs up to 63% in patients with seasonal
rhinoconjunctivitis or AC [1,2]. To support the US
Agency for Health Research and Quality published a
systematic review of the results of randomized
controlled studies in patients (adults and children) with
allergic rhinoconjunctivitis or asthma treated with
sublingual and subcutaneous immunotherapy. The
analysis of the efficacy of immunotherapy for
subcutaneous immunotherapy showed that AC
alleviated ocular symptoms. In addition, the evidence
was strong for adults but weak for children and
adolescents [2,3].

In addition to this, Omalizumab is a humanized IgG

antibody that binds to free IgE and prevents it from
interacting with high affinity for receptors on the surface
of mast cells, thereby inhibiting the inflammatory
cascade triggered by the degranulation of mast cells.
Although there was a relief of ocular symptoms in
patients with seasonal allergic rhinitis caused by the
pollen of Japanese cedar, the drug has not been
authorized for the treatment of AC [6,7].

Another study examined the relationship between
hormones in children and adolescents with vernal
keratoconjunctivitis (VKC) [5]. Results Showed serum
estrone levels were significantly increased in all groups
of patients with VKC Compared with healthy controls.
Prepubertal and early puberty VKC showed a significant
decrease in dihydrotestosterone and sexhormones
binding globulin when compared to controls. These
results suggest the role played by sex- hormones in the
pathogenesis and/or VKC activity [1,2,5].

Conclusion

It was concluded that allergic conjunctivitis is a
frequent comorbid with many undiagnosed patients.
Then, an additional specific questioning and a
therapeutic challenge in suspected patients may help
identify patients who may benefit from treatment of
Allergic conjunctivitis.
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